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INTRODUCTORY LETTER.

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

Dear Sir: I present herewith a report on the region adja-
cent the line of the Louisville, Paducah and Southwestern
Railroad, accompanied by a horizontal section, exhibiting the
geological structure of the country examined, under instruc-
tions received from you.

Thanks are due to many for kind attention given and inter-
est exhibited in promoting the work of the Survey.

Thanks are especially due to Mr. D. Brock, the former Gen-
eral Superintendent, and to Mr. D. F. Whitcomb, the present
General Superintendent of the road, for favors received.

Respectfully,
CHAS. ]. NORWOOD,

LexingTon, KeEnTUCKY, May s5th, 187s.
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INTRODUCTORY. -

The work of constructing a horizontal section of the rocks,
in the region traversed by the line of the Louisville, Paducah,
and Southwestern Railroad (the Elizabethtown and Paducah
as it was then called), was commenced in January, 1874, and
continued till the first of April of the same year. At tha
time circumstances required that the work be suspended fora
time. In September, 1874, the work was resumed and carried
to completion.

Mr. Carl Schenk was detailed as Topographer, but circum-
stances were such that little could be done in that direction.

It has been the aim not only to obtain a section of the rocks
along the road, but also to acquire an insight into the general
mineral wealth of the region adjacent.

The very nature of the work in hand, however, precludes
detailed discussion, to any large extent, of parficular districts.

The distance to be traversed could not possibly have been
pone over in the allotted time, had detailed examinations been
extended any considerable distance on either side of the road.
Every effort having been made to make the report so, it is
hoped, that it may be found of present economic value, as well
as an assistant in future investigations.

In regard to the horizontal section accompanying the report.
it is proper to state that in a number of localities the hills are
quite distant from the railroad, and frequently without expos
ures. In some instances, also, the rocks dip towards the road
In such cases, although the rocks were referred to the road
which was used as a datum, they are not represented exactly
in their true position towards it The dip is always so irreg¥
lar that no reliable calculation could be made to correct that

evil. When it is known, however, that where no exposure
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LOUISVILLE, PADUCAH AND SOUTHWESTEEN RAILROAD. 5

are to be found immediately on the road, the section refers to
those on the nearest hills, the matter will be understood.

That everything might be as correct as possible, the hills
on the north were used, whenever within convenient reach.
Sometimes, however, when the hills on the north were not
available, those on the south were used.

In some instances the road passes along the trough of a
fault for a few miles. In such instances it is not unlikely for
slight mistakes to be made, in referring the rocks to the road,
for very evident reasons. It is believed, however, that, as a
whole, the section is a fairly accurate representation of the
geological structure of the region across which it is taken; and
where a mistake may have been made it is easily rectified.

No pretense to accuracy is made in the delineation of the
topographical features of the country traversed: the hills are
merely sketched in; they may be too low in some instances, or
too high, and again they may be too regular in outline.

Particular attention was given to the question regarding the
number of coals in the region traversed by the road, and their
persistency. It was desired that this report be a scaffolding
upon which to build some general system, for the entire west-
ern coal field of Kentucky. Every effort was made to obtain
the material for that purpose.

As large a number of coal analyses as might properly be
expected are not presented, because of two reasons: the frst
is, that some of the samples were miscarried, and the other,
that it is intended, at a future time, to give a general review
of the Kentucky coal, in its character as a fuel for manufactur-
ing and other purposes; when it is proposed to give a com-

plete list of analyses of the coal at many points.
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6 GEOLOGY OF THE REGION ADJACENT TO THE
CHAPTER L

GENERAL GEOLOGY.

The geological formations exposed along the road from
Elizabethtown to Tennessee river, include the LOWER CARBON-
IFEROUS and COAL MEASURES.

The lower carboniferous rocks are expﬂsed', both at the
eastern and western extremities of the road, while the coal
measures occupy a basin between.

At the eastern extension of the road there is a gradual
descent of the rocks towards the west, with but few undula-
tions. As the coal measures are approached, however, flexures
are frequent and faults occasionally occur. In the coal meas-
ures the rocks are frequently faulted, but most of the irregu-
larities in the strata may be referred to waves.

Dip and Strike.—The dip of the rocks is quite variable.
With the few observations at hand it is a difficult matter to
arrive at any correct estimate for the general dip, as there are
so many local modifications.

Towards the east, from Green river to Elizabethtown, the
dip may be considered as being adouf west, the strike being
alternately east of north and west of north, occasionally due
north.

Beyond Green river the dip is eastward, with a greater
number of local changes than on the east. Towards the west-
ern limits of the coal field the rocks are frequently so faulted
as to cause them to dip northwardly or southwardly, as the
case may be, at various degrees.

This is illustrated between St. Charles and Tradewater
river. Between those points the road runs along the trough
of a fault. On the north side of the road, rocks occupying a
high position in the series, are seen dipping rapidly in a south-
erly course, while on the opposite hills lower ones are exposed,
dipping in a northerly direction, creating the false impression
that the rocks on each side are equivalents.

The following is a tabulated list of the local dip and strike

of the rocks at a number of points along the road :
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LOUISVILLE, PADUCAH AND SOUTHWESTERN RAILROAD. 7

Locality.* Dip. Course, Strike,
ﬂcutiﬂtﬁE:ﬂ\"ic-.,,__ ______ T W N
3 cut west of Stephensburgh ., . . . . . ... ... 2| s oeow ’
3d cut west of Stephensburgh . . . . . . . . . =] LW | NN
Albﬁtvi“c--.-... - a NI‘"’ i N‘SD A
BigCliﬁ}'bridgﬂ.__.l__;__::*-o+.. ;ﬂ N_gguw'. N.z:l:l':.
15t cut west of the 62d mile-post . . ., . . ‘ _ _ ' ' : 2| 5 : ip ;‘ﬁ' N. 3¢ '.:.T
2d cut west of the Gsth mile-post . . . . . Co . 3 N £eo E. N. ?'l:!:I ol
st cut east of the 68th mile-post . . . . . . . . . . . N, ﬁEq E N. 33 hiry
;sccut west of Litchfield . . . . . . . .......| 2| N in' h.zgnw.
gth cut west of the 7istmilepost . . . . . . . . . . . el YN
1t cut east of the 72d mile-post . . . . . SR . e

“ = & & ® = @ 4 w. Na.
Mlh!?&lhmll:-Pmt. B Rl G e R R e . e 513- s ww - -E
mIa.rgecEI westof Millwood , . . . . . . .. 9° " E N. 10 N
At the 3oth mile-post , . . . . . . . e s 2 g ;
1st cut east of the 8oth mile-post . . . 2 e £ o B ET 50° WF N. 40° E.
Ridge south of the Both mile-post. . . . 3 =% iﬂ < ?Su - ~ Isa E".
B S . . iyl Bl E R B NG
Wm. Miller's coal bank, Horse Branch . . . . . . . . of| & 513, ‘E' N. 5“:". E.
Hill north of 1st bridge east of the gist mile-post . . 9 1'\' o° 3y N. 3’3‘ w.
Hill north of the g2d mile-post. . . . . . . i W
N AU T 2 v % men &racs mon oy g w G NN
Horse Branch tunnel . . . . . . . . . . . SoEE B 4 N 54,,“'* N. 36° E.
gih cut east of Horse Branch tunnel. . . . . LANES o i,q ::lnj“ 1E' N 55:“’
3d cut east of the g7th mile-post . . . . . . Sl P . E N, 10 ]ﬁ.
“outh of the 15t large fill west of the gbth mile-post . . . ° : .
south of the 1st large fill west of the ﬂh milﬁﬂqﬂ A ;ﬂ f [15: \,fr s 15: wv
1100 feet south of the Ist cut east of the g7th mile-post o Sq., W N. '-"'., iy
Upposite the 2d cut east of the g7th mile-post . . . i 3 'N‘- [“ “r' N.go nw'
34 cut east of the 1ooth mile-post . . . . . o e gl - el N. 15° E.
ist cut west of Elm Lick ., . . . . . . i Bl f: :;P % n 2;.‘-;.
15t cut east of the 1oqth mile- e bR madee . ’ 4 -
North of Rockport L EER e e mme munh S ) S3E W syl
!’in_'a'lhul'Ru-:kp-u:t......‘....:,:+" 10° ;JSEW- N.55:W.
E:ll{!e'a ;n#r :‘:gm, tI:ﬂrGfm River Station . . . . . . N égp E x ,5!3“ b

ier cock' i - T ' - B - . E
Rictmand eoal mi.nu.‘. ﬂt“l'ﬂ.- n-m.r. ; 1'.:-rt.:rr: River Station. .|, ., .| N. §° ‘E_ N. 85° \;.
1 cul west of the r21st mile-post. . ' -
Mercer’s mines. . , . ‘m-le'p?sl: e e ceriens s g: g 45': W. N. 45:“".
Cut at the crossing of the Owensboro and Russellville 15 W. N.45° E.
Railroad, Owensboro Junction . . i
Rm H - e oiiel mnoe w . = N. Wﬂ W, N. =a? E.
mine, Owenshoro Junction . . . . . , . P N o 3%
Ist cutl west of the 135th mile-post . . . . . . i S : "'5,“:' N. 45° E.
In lh:: Russellville road, near Greenville « . . . R 'ﬁ.; II: 75° E. N.15° W.
% mile southwest of the depot at Greenville iy o r 30 0 N. 6o E.
Fibel & Kr ’ * L S 1 N. 20 W, N. 70° E.
J auth’s eoal, on Pond river o -
Gibson's, at Woodruff . . . . . . . . . . .. .. £ A e = N. 6ol W
], Ray's, near Woodreff , . . . » . . » . . . :ﬂ N. 55" E. N. 35° W.
350 ;;:.rd; east of 152d mile-post, on a ridge sonith of e S. 55° W. N. 35* E.
T roaj L e - & = # & ® @& ® ®m @ = ®wW ®m = 5 - n )
Eﬁ?‘?’“" land, 234 miles south 60° west of Woodruff . . li* ‘:N :::: E g 4:: ‘;‘.‘F
ord,on Tradewater . . . . ... ......., 2? N. 20° W. 1"-': ;n‘“ E:

——

* Where no angle of dip is given the angle is less than a degree and not calculated.
It should be noticed in the table that in twenty-five cases

th N = & .
i strike is about north 42° west; in twenty instances, north
42" east, and in six due north.
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8 GEOLOUY OF THE REGION ADJACENT TO THE

I am inclined to believe that, when the subject is more fully
studied, and some system arrived at, the strike will be found
to be nearly north and south, perhaps bearing a little to the
east,

It seems to be the fact that the coal measures, in their west.
ern extension, terminate in a heavy fault.

Before reaching Tradewater, which is near the western limit
of the coal formation, faults are numerous, some of them quite
perplexing and on a large scale for that region.

Indeed months of incessant labor might be devoted to the
study of the disturbances in the region lying along the borders
of Christian, Hopkins, and Union counties, to unravel them
and reduce the whole to a system. There seem to be faults
and cross-faults, as well as waves in the strata. Beyond the
limits of the coal measures, however, the rocks are compara-
tively horizontal, and end at the Tennessee river in an abrupt
vertical escarpment.

LOWER CARBONIFEROUS.

Two divisions of the lower carboniferous rocks may be dis
tinguished in the series along the road; these are the Chester
and St. Louis Groups. The base of the formation was seen a:
no point along the road, * so that its precise thickness cannot
be given at present,

THE sT. LOUIS GROUP.

This group includes the lowest rocks seen at either end of
the road. The beds vary in their description somewhat, but
still have certain characteristic features which serve to identily
them from the rocks of the overlying Chester Group.

The group may be divided into two divisions, according to
the lithological characters of the strata.

Towards the top of the group beds of beautifully odlitic
limestone occur, alternating with beds that are drab to cream-
colored, fine-grained, and compact, resembling lithugraphif

# The line running from Elizabethtown to Paducah is the one under consideration. Nocza®
inations were made alony the Louisville Extension,
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LOUISVILLE, PADUCAH AND SOUTHWESTERN RAILROAD. g

limestone in texture. Unfortunately, however, they are usu-
ally marred for lithographic purposes by thin seams and small
specks of calcite, quartz grains, or pyrites. In some instances
beds are found which may answer for work not requiring great
nicety. *

Below the ‘ lithographic beds” (so-called for convenience),
beds of coarse grey, often semi-odélitic limestone, occur. These
are quite variable in texture and color, passing from a dirty
grey, coarse-grained rock, frequently quite argillaceous, to a
Llue or white, close-textured and fine-grained limestone. This
forms the base of the upper division. Chert beds are of fre-
quent occurrence in this part of the upper division, frequently
abounding in organic remains.

Below the above described division and extending to the
base of the group, so far as known at present, are beds of
dark-blue, frequently fetid limestone, with numerous small
drusy cavities studded with quartz or calcite crystals.

Patches of calcite are also distributed through the mass, and
fluor-spar is of no unfrequent occurrence.

Chert is also abundant in the lower part of the group, occur-
ring either in irregular bands or concretions.

This division is so well marked by the deep blue color and
its geodiferous character, that it is easily identified wherever
seen. The St. Louis Group is mentioned in the former Geo-
logical Reports on Kentucky as the ‘“ barren” or the ' cavern-
ous limestone,” no attempt being made to identify it with the
grouped rocks of the other States.

It is possible that the name, ** cavernous limestone,” as ap-
plied by Dr. Owen, may also include a series of limestones
hbelow the ones in question. It is a fact to be remarked that
in its entire extent in western Kentucky, this group retains its
cavernous character, and may even be identified, in great
measure, by the topography.+ In a region underlaid by rocks
of the St. Louis Group, *“sink-holes ™ and semicircular valleys,

——

* The lithographical limestone quarries at Glasgow Junction, Barren county, are probably
in the upper division of this group.

t This cavernous characrer is also one of the features of the group as represented in Missouri.
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IO GEOILOGY OF THE REGION ADJACENT TO THE

caused by the roofs of caverns giving way, are marked features
in the topography.

At the eastern extension of the railroad in Hardin and
Grayson counties, between Cecilia Junction and East View,
inclusive, the group, so far as exposed, is made up of a mass
of coarse-grey limestones, very fine-grained dove-colored lime-
stones, odlitic and arenaceous limestones, and shales.

A blue limestone is exposed at Elizabethtown, which is
probably a member of the group, occupying a place towards
the lower part.

The following is a descriptive section of the rocks from
Cecilia Junction to East View, and includes all of the rocks so
far as exposed between those points:

No. Thickness,
A, *Big Clifty " sandstone, at the base of the Chester Group.
1. Limestone; heavy-bedded, lumpy, color dark-grey, coarse-grained, Abounds
in Productis mesialis :.nd Athyriz subguadrata, with great numbers of Spi.

rifere in the upper part BTG W e sk Rl Repe Wi gy feet,
2. Limestone, abounding in Bellorophoms. . v o s ouv bwim . -
3. Fine-grained, dove-colored limestone, abounding in femipromites I’:ﬂhj . 3 *
4. Limestone; greytodoveinecolor . . . . . . . . . . . oo w S wom 1o “
5 Odolitic limestone, with great numbers of gasteropods . . . . . . . . . . . 18«
. Arenaceous and calcareous shale. . . . . . . . . . L0000l a e 1o
?. Thin-bedded sandstome. . . ., . . , . . . . . . . . . B WhanE  miand 7 -
8. Limestone; grey and drab, cunta.mmg Pemtremites . . . . . . . Sr B 8 #
9. Hcav}r-heddnd,. Ereylimestone. . . . . . & . 4 - 4 i e o=k w4 o os o4 o= . a5 ¢
1o. Compact, dove-colored Iimestone . . . . . - + & & & & & 2 & & 2 2 =2 = = T “
11. Grey, compact limestone, containing Prodscfus elegrans . . . « o+« o o . iz
12. Arenaceous cellular limestone . . . . . . . . . . .. R e EEa g -
13. Calcareous sandstone. . . . . . . . .. iTele Wiew Bolein MLMLE EiEK -
14. Arenacecus limeslone , . . ., . . SN RORE BEITE iR et ebbeins g v
15. Limestone, abounding in UL - 3 . 5% v 5.os boois sia 8 . s g
16, Limestone, abvunding in Rymeomella. . . . . . ¢ v o i i 0 e e e . -
7. Odlitic limestone . . . & o 5 8 = 5 8 5 K o® s o8 w ow s " wow E A"
13, Silicious limestone ; « Fire Ruclr." LT ey e Ty ¥ g ? o
1g. * Lithographic Iimc:.tum: B i i WeE MR RO W Wi foo 4 "
2o, Oblitic lmestone . . . . ¢ & & & o & & = & = = s + . B A . g
21, “Lithographic limestone™ . . . . . & & ¢« ¢ ¢ & ¢ 4 4 2w 4 s e o o . 4
zz. Owlitic limestone . . . . . . . e s m s m e s ek s e s s e s oa s s E ¥
23. Fawn-colored, calcareous undstum:,arnr:n:cmus nﬁlmr: limestone . . . . . e
24. Compact, odlitic limestone . . . “as e e e I R I T 3 “
25. Fawn-colored, calcareous s:udsmne, ﬂ.‘ﬂd odlitic hmesmnn e Wt - 16
26, Blue, somewhat fetid, cherty, geodiferous lmestone . . . . ., . . . . . . . 20 *

No. 26 is the lowest rock at Long Grove, on the railroad,
and at “ White Mills,” on Nolin river, south of East View.

It corresponds to the blue limestones in Caldwell and Lyon
counties; it is at about the top of that division. On the Lou-
isville extension of the road, the geodiferous limestone, con-

taining Lithostrotion profiferum and Syringopora ramulosa (2) is
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LOUISVILLE, PADUCAH AND SOUTHWESTERN RAILROAD. II

exposed. It occupies a position below No. 26; unfortunately
no opportunity presented itself for connecting the beds.

The origin of the odélitic limestones is clearly demonstrated
in the foregoing section. The passage from coarse sandstone,
made up of rounded grains of sand cemented by a calcareous
paste, into a coarse and then fAne odlite, is beautifully exhib-
ited. *

In the western extension of this group, beyond Tradewater,
oblitic limestones are not so frequent, and the individual beds
are not so easily identified by their organic remains. There
seems to be a blending of forms in the various beds. The
two grand divisions, previously mentioned, are easily distin-
guished, however.,

The drab-colored limestones predominate towards the top,
there, and beautiful odlitic limestone occupies the place of the
poorer sandy beds of the eastern margin, as is to be seen at
Princeton and vicinity. Chert beds are also more frequent,

Plate 2 represents a general section of the group.t

Paleontology.—As much information as is desirable, concern-
ing the paleontology of the St. Louis Group as it exists in
southwest Kentucky, cannot be given for want of the proper
means and adequate time for studying the organic remains.
It is hoped, however, that at some future time the matter will
receive more extended attention, as there certainly are inter-
esting questions to be decided, and a clear exposition of the
subject to be given. Save in the upper members of the
group, fossils are rather scarce, at the eastern margin of the
formation. This, however, is not so remarkable, as there is
such a preponderance of arenaceous beds in the lower part.
In its western extension organic remains are more numerous.

The fossils identified so far are:

Productus cora, Prod. mesialis, Prod. Allonensis ? Prod. muri-
catus, Prod. elegans, Hemipronites Keokuk, Athyris subquadrata,
‘Eﬁ yris Royssit, Spirifer Forbesi, Spr. lineatus, Spr. tenuicosta-

* They do not seem to have been formed by infiltration of silica, causing a replacement, in the
manner that some odlitic limestones are accounted for,

} The thickness of No. 26 is given as it is seen beyond Princeton. It does not represent the
“fal thickness, however, as that was not determined, o
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12 GEOLOGY OF THE REGION ADJACENT TO THE

tus, Spr. Keokuk, Terebratula trinuclea, Rhynconella subcuneata,
Rhiynconella mutata, Orthis dubia, Orthis Mickellini? Pleuroto.
maria, Loxonema, Polyphemopsis, Nautilus —? Myalina 2
Macrockheilus — ? Pentremiles Koninckiana, PFentremiles pyri-
Jormis, Pentremiles Godonii, Pentremites Norwoodii? Agassizo-
crinus —? Dichocrinus — ? Lithostrotion proliferum, Lithostro-
tion canadense, Zaphrentis spinuliferum, Syringopora ramulosa?
and Archimedes. .

Cyathophylloid corals are quite abundant in some of the
geodiferous beds.

THE CHESTER GROUP.

Above the St. Louis Group, and below the coal measures, a
series of limestones, sandstones, and shales are included.

These constitute beds of passage, as it were, from the mas-
sive limestones of the lower carboniferous to the coal measures;
marking an era of rapid deposition and changeful currents
existing during the period preceding the epoch of the coal
measures. As will be noticed hereafter, they mark the first
appearance of the coal-making plants in this part of the west-
ern carboniferous area.

The organic remains and general features of the series at
once identify the group with that collection of limestones,
shales, and sandstones, constituting the upper division of the
lower carboniferous rocks in Illinois, and denominated the
« Chester Group” in the geological reports on that State.

It corresponds 7z part to the ‘“ millstone grit series”’ of Lyon,
a group, however, which included members of the coal meas-
ures as well as the underlying rocks extending to the St. Louis
Group.

The members of this group are met with at intervals from
East View, Hardin county, to Litchfield, Grayson county, and
beyond; and also at points between Scottsburg, Caldwell
county, and Tradewater river.

The group is in the best condition for study on the eastern

margin of the lower carboniferous area, as its divisions are
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more distinctly defined. On the western margin it is not so
well exposed.

The group is mostly made up of a suite of limestones and
sandstones alternating with beds of marly shales. The lime-
stones are usually thin-bedded, frequently mere plates of lime-
stone in shale.,

A general statement of the arrangement of the series, as
they occur in Hardin and Grayson counties, is the following :*

No. Thickness.
1. Shale, with thin beds of limestone . . . . . . . . . . . .. o 4. 15 Ictt.
z. Heavy-bedded, cherly limestone . ., . . . . . . . o & & & = « & & » 13
3. Ked and peeni ShalE i & h i as & w5 ds ieie SN ek g «
4. Rhomboidally jointed sandstone . . . . . . . . & ¢« « &« « s« & v« +« « ©Oto 1O =
5. Limestone . . . . . e mm a4 pE o wa mw e = oaw s'a W Ew 2
6. Shale . . . . o BN m EE R B E N S w A e e s W e o -
7. Limestone and S-'h:tle the upper ten feet HSﬂﬂ"f huv}r bedded limestone,

the lower ten feet thin-bedded limestone and shale; great numbers of

OFganic TEIDAIDE + . . & 2 « « « = « & = 2 & « » = P s o -
8. Green, purple, red, and blue marly shales, * Litchfield marls” . | | ] ] 2510 6o *
9. Shale and thin- bedded limestone . MR gl WSO R RLEYE 5 &
to. Shaly sandstone . . . . . . . . . 0 0. 0w . s A . -« Oto 20
1. Heavy-Ledded, dark-grey, and blue limestone . . . . . . o . . . . . 1510 45 *
1z. Heavy-bedded sandstone, the * Big Clifty sandstone™ .. ., . . . . . . 6ol 130 *

The different strata making up the group are exceedingly
variable in their lithological features and horizontal extent,
and, consequently, furnish very unreliable data upon which tc
base observations. Indeed it is a question whether any one
member of the entire series (unless it be the Big Clifty sand-
stone) can be traced continuously for a distance of five miles,
unchanged in its thickness or its physical features.

At one locality a limestone may be compact, thick-bedded,
possibly adapted for building purposes; at another it will be
represented by a bed of marly shale with thin limestone layers.
At other places the shales will attain great thickness, reaching
as much as fifty feet or more, with but a few thin beds of lime-
stone; these will be found at another locality greatly dimin-
ished in thickness; again they are entirely absent, limestone
occupying their place. There is a continual wedging out and
thickening of the strata throughout the entire series.

These local modifications, both in the thickness and litho-
logical features of the rocks, are interesting as well as curious,
affording a subject worthy of careful study.

* For reasons hereaflter made evident, the section is not applicable to all localities, even in the
counties named, and may be accepted merely as a fypical one,
367



14 GEOLOGY OF THE REGION ADJACENT TO TIIE

The limestone No. 2 varies in thickness from five to thir-
teen feet, and is the one usually found at from five to ten feet
below coal K, in Grayson county. When in thin beds organic
remains are rare, but when fully developed the upper part
is charged with small Belleroplions. The sandstone No. 4 is
very seldom present (it was found only in Grayson county),
though fragments of it are frequently found strewn over the
hills in the vicinity of Grayson Springs Station. It is peculiar
in its character, being somewhat calcareous, thin-bedded, and
breaking in rectangular blocks; it also contains Brackiopoda.
It is easily recognized, as it always presents the appearance of
a flag pavement, and, possessing the features above mentioned,
differing essentially from the other sandstones.

Number 7 is remarkably variable in its lithological appear-
ance, as well as thickness. At certain localities it is only three
feet thick, and a good, compact limestone; at others, it is repre-
sented by ten feet of limestone, or by a mass of shale and thin
limestone beds, twenty-five feet thick. It is in this number
that the greatest quantity of organic remains are found.

Number 8 is also quite variable in its thickness. It alter-
nate]y thins and thickens: it i1s Entirely absent at some points,
and at others is thirty feet thick. Some of the beds, especially
the green, will answer ::14:1:11&mhlj,ar for fertilizing the worn out
lands so common in the hilly regions.

It is exposed in the vicinity of Grayson Sprmgs Station, at
Litchfield, and at other points along the road in Grayson
county. Analyses of it will be found in the Chemical Report.

Number g is also absent occasionally.

Number 10 is seldom present. It is a shaly sandstone,
occasionally becoming compact, but usually merely a sandy
shale. When continuous for any considerable distance its pre-
vailing thickness is twelve feet; as a rare thing it is twenty
feet thick.

Number 11 is as remarkable as any of the rocks in its lateral
changes. ,

At ““Grayson Springs,” in Grayson county, near the Cath-

olic Chapel, it is forty-five feet thick and a good compact rock.
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From that point towards the railroad it seems to thin and
change in character. It was quarried on the land of Mr. Pat-
terson, near Grayson Springs Station, and used in the con-
struction of the railroad bridge over Big Clifty Creek.

At Grayson Springs, and a few other localities, the rock
contains beautiful crinoideze.

Number 12, the Big Clifty sandstone, is at its best and full-
est development at the Big Clifty bridge. It presents differ-
ent features at either margin of the carboniferous area,

In its eastern extension the rock varies in thickness from
sixty to one hundred and thirty feet, and from a soft, friable
rock to a close-textured, heavy-bedded one. It is also of dif-
ferent colors, the prevailing ones being buff to cream, often
ferruginous.

At East View, Hardin county, it is very soft and friable,
color white or buff, beautifully mottled and banded with bril-
liant purple or dull brownish spots and stripes. The quartz
grains are usually exceedingly small and loosely cemented.
Cross lamination is a frequent feature in the mass.

At the western outcrop of the Chester Group. in Caldwell
county, the sandstone 1s represented by a mass of sandstone
and shales in an alternating series; the sandstone predominat-
ing in the upper part and at the bottom, with shales and thin
sandstone beds at the middle.

This sandstone, forming the base of the Chester Group, is
the equivalent of the * ferruginous sandstone’ of Illinois. It
is also equivalent to the *ferruginous sandstone ™ (i part ) of
Missouri.

[n Swallow's Geological Report on Missouri, 1853, page 93,
that sandstone is spoken of as * occupying the position of the
millstone grit of the English geologists, the conglomerates of
Ohio and Tennessee, and the ‘conglomerates and ferruginous
grits* of lowa (Owen).”

There seems to have been some confusion existing in regard
to the place of that sandstone, however. There is reason to
believe that there are two distinct ferruginous sandstones in
that State (Missouri); one resting on the St. Louis Group, the

VoL, 1,—24 3%
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equivalent of the ferruginous sandstone of Illinois, of Iowa*
and of the Big Clifty sandstone in this State; the other taking
the place of the conglomerates, possibly (?) occupying a place
similar to our Bee Spring sandstone. When comparing the
Chester Group, as represented in Kentucky, with that of Illi.
nois, the great similarity both in its lithological and paleontolo-
gical features is at once apparent. In that State as in this one
there are incessant lateral changes in the lithological aspects
of the strata.

It is a marked fact that towards the southern and westem
borders of the coal measures, in the vicinity of the conglome.-
rate, shales preponderate greatly, and that the Big Clifty sand.
stone in a great degree loses its character as a sandstone and
passes into shales.

It seems that the conglomerate does thus gradually change,
marking the ending of the turbulent waters, and ushers in the
more quiet days of the coal measures.

Plate 1 is a general representation of the group.

Paleontology. — Great abundance of organic remains are
found in this group; chiefly confined to the shaly beds, how-
EVET.

Where the limestones are thick-bedded and compact they
are not so numerous, but where alternating with shales hund-
reds of fossils may be collected in a short time.

Sufficient study has not been given to the collections made
to enumerate all of the species found; the following list, how-
ever, embraces the principal and typical fossils of the group,
as exposed along the road:

OF THE BRrAcHI0PODA : Productus cora, Prod. elegans, Spirifer
Leidyi, Spr. spinosus, Spr. increbescens, Spr. setigerus, A thyris
Royssit, Relzia vera.

LAMELLIBRANCHIATA : Allorisma Chesterensis and Aviculoper-
ten —?

CRINOIDEA: Scaphiocrinus (Zeacrinus) manntformis, Agassiz-
ocrinus dactyliformis, Pentremiles obesus, Pentremiles cervints,

PR—

% See Hall's Keport, volume 1, part 1, page 10g.
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Pentremites pyriformis, Pentremites Norwoodii? Pentremites God-
onit, Pentremiles Koninckiana, Pentremiles globosus?

CorALS: Zaphrenlis Spinulifera, Chaeletes, etc,

Brvozoa : Archimedes Oweni(?) and Relepora lyra.

COAL MEASURES.

As intimated on a preceding page, the coal measures occupy
a basin extending from a point three or four miles west of
Litchfield to a point about four miles beyond Tradewater. the
lower carboniferous rocks forming the rim,

The basin proper, however, as generally understood, extends
from Green river to Tradewater river, with the centre (as re-
gards the railroad) near Owensboro Junction; the strata rise
in waves both to the east and west of that place.

It is premature to discuss the history of this basin at present,
therefore the subject will be deferred for future consideration.

It is suggested, however, that the basin, as it is at present,
is in great measure due to uplifts at either margin of the field,
and subsequent fractures.

In consequence of the numerous faults and flexures in the
strata the lower rocks are seldom seen along the road, and
the continuity is frequently abruptly broken. An absolutely
correct vertical section of the rocks in the western coal field
cannot, therefore, be constructed, relying altogether on ob-
servations made exclusively along the line of the Louisville,
Paducah, and Southwestern Railroad.

It is deemed advisable, therefore, to number the coals from
the top down, giving to each one a letter.

In the geological report on the State of Indiana for 1869, by
Mr. E. T. Cox, a statement is made calculated to produce the
impression that we have but four coals in this field.

It is stated that *‘the /ee-kouse coal, No. 3, is the equivalent
of No. 1 B, having been mistaken for a higher coal. And the
Curlew coal, No. 4, is the equivalent of No. 11.”

Therefore the sandstone above No. 4 is regarded as being
nothing more than the ** Anwvil Rock” sandstone.

n
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The conclusions of Mr. Cox, however, must certainly have
been hasty; or, based only on observations made in Indiana,
If the latter is the case, there is no cause to wonder at his mis.
take ; for it is now known that all the coal beds in a coal field
are not co-extensive with its entire area. Consequently, al.
though certain of the Kentucky coal beds may, and probably do,
extend into Indiana, there is no reason to believe that they all
do. As will be shown hereafter, they are not all co-extensive
even with the entire area of the Kentucky coal field.

Therefore, as Mr. Cox says, the attempt to apply a section
made of the coal measures in the Western Kentucky coal field
to that of Indiana, would certainly create confusion. The same
may be said of Illinois.

It must be admitted that when the matter of determining
the true number of coals in the western coal field of this State
was taken in hand, it was with a mind favorable to the conclu-
sions given by Mr. Cox. ‘

After a careful study of the coals, however, over an area of
considerable east and west extent, the error was apparent. It
is possible, and even probable, that coals at certain places were
reierred to the wrong number: but the existence of twelve
bzds of coal below the * Anvil Rock " seems to be true, beyond
doubt,

Everything tends to prove Dr. Owen’s numbering of the
coals between the Anvil Rock and conglomerate to be correct.

He gives the number as twelve, giving to each bed, whether
thick or thin, with a few exceptions, a distinctive number.

This certainly was not the best policy to pursue, as a num-
ber are so thin and poor, and so limited in their lateral extent.
as to be of no value. Working after him, however, it is hut
justice to accept his system of nomenclature in discussing the
number of the coals; and according to that plan at least twelve
distinct beds are known to exist along the road.*

However, although Dr. Owen’s section may be accepted as
embracing the coal field in general, it is not applicable in its

#® [Letters are adopted at present instead of Dr, Owen’s numbers, as it may be dlecided rit W
namber the thin beds.  The advisability of thiz, however, can only be determined when the
cntire coal neld is studied.
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entirety to any parficular district. No matter how carefully
made, no single section will answer for the entire coal field.
[t is a question, indeed, whether a single section will answer
for any coal field.

It is deemed best, therefore, to insert vertical sections, as
complete as could be obtained, for certain districts only.

Coals are found in certain regions that do not exist in others;
so that all the coals as numbered will not be found in any one
boring. Coals are found at about the centre of the field (fol-
lowing the railroad), that wedge out both to the east and the
west. In fact, of the twelve beds enumerated by Dr. Owen.
and recognized by the present Survey, not more than four or
five are even tolerably persistent, and only one is unbroken in
its entire extent.

Consequently the propriety of giving sections for certain
districts only, and of lettering the coals at present, is evident.

Were a section desired applicable to the entire field, only
the thick coals should be numbered, as the thin ones are
certainly in some instances local beds. probably not existing
outside of an area of a few square miles. Were the number-
ing to be done over again, such would be the plan. There
would then be about eight beds to which numbers could be
applied.

Upper Coal Measures.—FExcept in one doubtful case, to be
cleared up hereafter, no coals were found above the Anvil
Rock, although Dr. Owen represents a series of sandstones,
shales, coals, etc., above that sandstone (in all some 2,000 feet
thick), which are denominated ‘* upper coal measures.” Eight
distinct beds are mentioned as existing in that series, making
n all twenty beds of coal in the western coal field of this
State,

' Though not prepared to discard the upper part of his sec-
tion in toto, there is reason to doubt the accuracy of the obser-
vations upon which the section was established.

As far as my observations extend (excepting the doubtful
case already referred to, and which involves about sixty feet of
rocks, including a coal stain), the Anvil Rock is the highest in
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the coal measures. It certainly is the fact that the coal beds
were duplicated, and extremely doubtful whether there are
really any upper coal measures in this coal field; it seems
almost a certainty that what were considered as such was
simply a repetition of the series included between the Anvil
Rock and conglomerate. There even appears to have been
a reduplication of the supposed upper series; coals being re-
peated.

Therefore, though accepting the section as given for the
series from the Anvil Rock to the conglomerate, the existence
of the upper part, denominated upper coal measures, is ex-
tremely doubtful, and in all probability must eventually be
discarded; this is certainly true for the region adjacent the
railroad. The entire thickness of the coal measures may be
included within one thousand feet.*

For reasons heretofore made evident, the coal field along
the railroad has been separated into three divisions; the frs!
extending from Green river to Spring Lick, and towards Litch-
field; the second embracing the major part of the field lying
between Green river and Pond river, possibly even beyond;
the tiird from Pond river to Tradewater.

As certain coals are to be found in each division that are
absent in the others (so far as the observations alnng the road
extend), distinctive sections will be given for each.+

The following is a condensed section of the coals included
between the Anvil Rock and conglomerate, according to Dr.
Owen, with the lettering adopted in this report:3

p. Anvil Rock ~andstone . . . . . . . . + + . . i R mrE e s . 20 feel,
2. Uoal, No. Iz{CuaIﬁH cnedie SRR ki RSE Gniid e B 3 M
F. GPACE. 4 . oeososcw o w L B R WA as 21 .
4. LUoal, No. 11 f'Ll;ml By Sl a0 SaEE BRSNS R YEE &R 5 o
5. Space . M O WS L RLAGE Eiowi TR |- I
6. Cuoal, No. 10 [Lna] E] ...................... 2 6& "
7. ‘-npnte, s W W Wi LR ROCEDE mDRE ESEAE Aes momion SR "
s.malhcggtmlm...., ..... e SRR AWE E e+ 5 *®
O. SPRC . o & 4 v s oa o s ST wmia WOEEE EoiaOm RoRia sn@cw 8 oie atm K. #

® In some instances it is not more than eight hundred or even seven hundred feet.

t It must be noted that these divisions refer only to the line of country adjacent the railroad,
say for three to five miles on either side. Little is known at present concerning the geology
heyond those limits.

1 The thickness of the beds and their distances apart are according as given in Owen's s&¢
tion, in every particular,
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15. Splﬂt ® s ® @ &% & ® & & & @ & ® & @ ® & & & & & & & @ = ﬁ‘s e
6. Coal, No. § (Coal H?) . . . . . . . . e L4 om

:?,EPM:': #F & # # & @ ® @ # #& = w & & w & & @& = & ® & & & = # @ w @ g‘s H
;E.EWI.NB#(CM[I} # & & #& = & F # & ® ® F ® & & F ¥ ® B ¥ = ¥ @ l‘- oo

(G, TPIER o a viie e a4 s Wk on ke woa o e e . 154 i
ag.l L‘:ﬂji an 3 Icm] J} # L 4 ‘» # ®| & & L] - - L 3 L] - . L ® L] L. - * # L] - EH 4
F, BPABE . L e e e moeoobemanme mem o m moev mE B m moE 8 ge T u
12. Coal, No. 2z (Cﬂ:l K ?] "No thickness given.

23 SPECE 4« w4 s b s ew o s A T T R Bz I
24. Coal, No. 1, 'H {Loal Lliaa woais ik ooy R~ A A A 5 L

Although the coals correspond in number, it must not be
understood that the vertical distances between them, as repre.
sented in the foregoing section, are the same in the one con-
structed by the present Survey; nor is the thickness given to
each coal the same. On the contrary, in some instances the
distances are increased, in others diminished, and several of
the coals are not represented as being so thick as given in
Owen's section. The following section embraces the rocks
and coals in the first division, extending from Green river east-
ward :

i. Anvil Rock sandstone . . . . . . . G pNDE TEmged. g o 35 [leel.
2. Shale with iron ore {carbonate) . . . . . . . . . .« . . . . o o 30 "
3. Bituminous shale (not always present) . . . . . . . . . . . . I M
#" LI.IE]' & » L] . - L] L] L] - - L L] - L] L] L] . L L] - L] L] L L] L] L 5 b
5. Fireaclay . . . . . . - ., R e T ot B R 3 £
5. Sandy shale (not n'lwa]r: prr.-:.enl‘.] ........ i e W 7 el
7. Sandstone (seldompresent) . . . . . . . . . . . . . .. . 12 "
8. Limestone, fossiliferous. . . . . . . . . . . &« 4 . ... . 1% to 8 o
G LRy Ahaln: . oow scaim s mieem mose s ¥ e aa LN o“
0. Bituminous slate (seldom present) . . . . . . 4. 0 s e .. 1 "
1r. Coal B, with one or two clay panmg: ............. 5 w7 "
12 Firecla¥ « v 2 = 4 o s o w = » i Fw e e W E 5 W7 i
13- Sandstone and shale . . . . . . . . . . .. “ e s s s s s - I§5 to 35 rf
13. Coal C. . . . . . & &« « . e s e s s e a omom s os s o= s o to 21 “
15 Samdy shale. . . . oh 0w e aw w e e e T v W 15 i
A0 SORMIEIINE oo ip s woasie o R B MeTE SELIA R R . 30 w
17. Shale with indurated pyritous concretions and iron-stones. ., ., . . 25 =
18, Clay, fossiliferous . . . . . . . . . . . . Ty T (i Q Lo oo
19. Bituminousslate. . . . . . . . & & . & = + = = = & i e 5 L
. Coad Dy s o6 v v ia T 5 “
2I. Fifﬂ-ﬂ!a? a4 ® ® B 3 W & W ® ¥ B = E W W ¥ ¥ ® W 4 ® & W a 3 “
22. Shaleand sandstone . . . . . . . . . . . . . WA e z 50 4
23. Hituminousslate. . o + o « « ¢ 2 o 5 2 s o 2 5 4 0 4w 3 “
Mool E. v oL v i e ol s e e e aie &l w W W iy -
15' bﬂndﬁtﬂ-ﬂt :l.n.d !ha1t # ® ® ® ® ® @ % ® w® ® & w ® E ® w ®W ® B h { {#] 100 oy
2. Coal . ., . i By EoE R G0E WewS Eonid & 2 *
27. Shale and fire- :!:}r leH B oEe N0 m K MG NEAs B 8 e
8. Coal . ., . ... C e e e e e e e e e . 10 »
29. Sandstone and sandy ey e e el ol 165 .“"
Jo. Blue shale with iron-stones . ., . . . . & &« « 4 = + » = = s « 18 i
e eal L L NG i a e bk diad 7 inches
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32. “ Bee Spring sandstone™ . . . . . . . . . i TR R 45  fest,
ab Il e T i S e e E R o e RO TR Iy
34. Sandy shale with occeasional iron-stones . . . . . . . . . . 16 &
6 Ceal K. . i o s et Wi wawte RELG sw e 1 to 24 =
36. Shale, |{l{‘.ﬂ“j" l:urttammg Iron-SIones . . . . s s ow o w s ow o w v s 15 i
37. Sanpddstone . . . . . . . WE R SRCm Whw L 15 o 2§ #
38. Sandy shale, locally mntmmng ron-stones. . . . . . . m wacca g Ll
39. Hituminous slate containing Lémgaeda . . . . . . &« o ¢ 4 o . 2
GO oAl Les il s e e TR miEdE Gl W WO e oSl e e ) 25 "
41 Shale . . . . . . . 4 4 i 0 s s e e a e e e aa ko 1o to 2% “
42. Sandstone, base of the coal measures . . . . . v v« & 4 . . . 1o i

It will be noticed in the foregoing section that although the
rocks, from the base to the top of the coal measures, are rep-
resented (as they appear in the district under consideration),
only eight of the twelve coal beds are present.

Coals F, G, 1, and ] are entirely absent, as are also their
associate rocks.

In the vicinity of Greenville, however, the Coals F and G
are present, as represented in the following section; the high
coals indicated are found at Owensboro Junction and on the
high hills near Greenville.

The section is intended to represent the arrangement of
the rocks and coals in the second division, from Green river
to Pond river.

£, Anvil Rock sandstone . . « « « » = o « ¢ ¢ o ¢ « s « s + s« 2§ to 60 feet,
2. Sandy shale with ironore. . . . . . . « & RN e 25 "
3. Bituminous slate. . . . . . . . e e I *
4. Coal A, . . . . & 4 4 & 4 & s 5 s s 8 = s s % R W S 5 ey
Si Fil’t-ﬂﬂ)" s = & W ® & W B ® ® & ®W 8 & @& = = ¥ = E ¥ 3 = = 3 e
G‘- ﬁh:ﬂt " ] = = 8 = ¥ ®# = =w = = L | & & & 4 W & &% ® F & =« @ ? i
7. Sandstone . . . . s v 5w o8 o8 B A m L R B o o 12 .
. Limestone . . & « o & = = 5 v % 5 8 # == 8 4 & = & w4 a . 3 to 8 e
9. Clayshale . . . . . . . . ... .. R e e B Ky -
10. Bituminousslate . . . . . . . . . . 4 - . .. . . alE Fi 1 .
Tl- {.:Dﬂ B- " ®m B & ® F ® ® ® ® ® ® W & ¥ W w w w =w & & & & ® 5 Lo ? "
12, Fire-la¥ . « v ¢ o o o o o 3 o « s = & 8 = & s » e e 7 i
13. Sandstome andshale . . . . . . . e e - e o
g4, Conl L ..o o 4l Bomis B ohR GomeE R R e e e o to 2M “
15. Sandyshale. . . . . . " * * . . 4 4 s s s 0 m e .o 15
16, Sandstome . . . . . . . 4 4 4 4 4 4 @ & s ow e e omow e a s 30 "
17. Shale wnhprnmuscun:rﬂmm,smetlmts ochreous, and occasionally

with a thin ferruginous limestone bed. . . . . . . . . . . . 25 i
18, Pyritous cla¥ . . s o o & v 5w v 5 b v ows w R s Ao a s o to B
19. Bituminous slate. . . . . . Gk BmiE mow R eegETE svoEnE B 5 b3
m' C“}ll D lllllllllll L] - L ] + L - ® =& = & & = = & @& 5 "l
28, Fireetlay . . « o o & ¢ ¢ s 2 s + 4 % ¢+ 4 s 8 o a8 s 3
22, Sandstone . . . . . . . 4 . . . . N e mwom mnih wi 25 5
23. Covered; all sandstone? . . . . . « o ¢ o & « ¢ ¢ & & o o & 15 o
94. LiMmemone .u o i « won swe eEw ww e L T ey —. ¥to 2
25. SandSIONE . . . . ¢ ¢ . 4 s s e w o x s e om s AR 40 “:
26. Shale with ochreous concretions . . . . . . . . . . s m u 20
27. Bituminous slate . . . . . . . . . E hom R ARk & WA W OE 1% 3 “
P AR ol i R SR e R o o 1 "
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29. Coal E. . . . . . ... .... T i I e e o to 14 feet.
30. Shale with thin layers of sandstone, and impure, sandy iron-stone

CORCTRRIONE & = a o afn 0% b wemo e s A oa . b omm g o 10 oy
31. Pink and white disintegrating sandstone. . . . . . . . . . . . 20 e
32. Bitummousslate . . . . . . . . L0000 e 0w e e o o 3 "
TR o o 1lg =
3q. Fireclay . . . . o . o 0 00 o n o s s e e . I "
35. Sandstone and shale with concretions of ochre . . . . . . . . . o to 5 o
;6. Limestone ; mottled ; sometimes a breccia of limestone and sand-

stone, or even passing into clear gritty sandstone , . . . . . . 3 "
37. Sandsteneandshale . . . . . . .. ... 00000 L 42 to 7o %
38. Biluminousslate, . . . . . . . . . ¢ o0 i e e e el e I L
39. Coal G (said to attain a thockness of 14 mc:hu] i wlwcw W g
. Fire-tlay . v v 4 2 o o8 v 608 w v v = - s SR 9 0
gl Handstone . , . 0 2 b s s w ow e e e ow Ve e mw oaw 55 L
g2, Bituminous slate . . . . . . . W AR RO WESE W i 1 “
el S el S B TR R R WTRON SRR woe o e 0 g
- FifEfClEjF }G‘J-‘ll I'{ B B % & % ® ® & @ ® & # & % w ® # @ @ & [?] 4 e
45&. [ uui L] L I - L] . L] & ® + * ® = ¥ ¥ @® . - L * 5 i“chﬁ
46. hm—cta}r and n:gulln-:um ibale s 5 B G ah Vb B 20 feet.

It should be stated that in the foregoing section, from num-
ber 37 in part to number 46 inclusive, is the record of a shaft
sunk at Greenville, the coal No. 43 and 45 being at the bot-
tom.

In the third division, that district west of Nortonville, it is
necessary to give a section only of the lower coals. The
higher ones are exposed and worked, but it will simply be a
repetition of what has gone before to include them.*

It is as follows:

Samdstone underlyingCoal H, . . . . . . v . . v v s o« I§ o

P v A e e b o o wa & W

Coal I¥ . . + « « . .+ = e 8 s s e ow s e & = s s s

Liraly and dark-grey sandy Shalest v i e i E oA e s

BanlElone . . . . v e s v e s s w m s s s e e :

Limestone, fossiliferous. . . . & & ¢« ¢« & 4 o ¢ 4 o « o & « = 2 o

“andstone and sandy shale . . . . . A mOREE AW e 20  to

l|:n.:nll I Emmetlmﬁ with a 12-inch clay paﬂlng} ......... 41 1o
Ll Er!\.‘ & - L - L] L] L L L] L] L] L3 L] L - - L v L] - * r L] £ ] L]

. Sandstone, top of the conglomerate?

rm -

L]

L1
[ 11
L 1]
LL]
dd
i

D oo un e O

F

i

D Dl i ks b Bl =
-
E'l.ﬂ.

The data for the foregoing section was obtained on the hill
south of the St. Charles mines, on the hills south of Hamby's
Station, and at the tank on the St. Louis and Southeastern
Railway, three miles south of Nortonville, Hopkins couaty.

For a better comparison of the coals as exposed along the
railroad with the coals as represented in Dr. Owen's sec-
tion, and to illustrate the lateral changes undergone by the

#It is prabalide that the cals F and G are absent,

Tit ane locality this is reported to be three feet thick. It was partially covered; therefore,
the thickness only as seen is given.

an
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rocks, the several sections have been grouped and presented
as plate 3.

DISTRIBUTION OF THE COAL.

The observations upon which the following deductions are
based were necessarily restricted to a limited north and south
area; therefore, what may be true for the region adjacent the
railroad may not stand for the entire coal held.

There seem to have been disturbances in the coal region at
the time of the formation of the coal, as well as at a later
period.

The disturbances, however, were slight, and there is every
reason to believe that in the early history of the coal measures
the rocks were rather horizontal: otherwise the measures, in-
stead of conforming with the dip of the sub-carboniferous rocks,
as they do, would rest unconformably on them.

At the time of the deposition of the coal the region seems
to have been subject to repeated floods. The evidences of
these overflows, however, are visible only in certain parts, oc-
curring irregularly along the road. This leads to the conclu-
sion that they must have been local, produced, perhaps, by an
irregularly changing level in the surface. With the exception
of one bed, Coal D, there is a continual change in the thick-
ness of the coal seams. Coals which at one place are repre-
sented by merely an inch or so of carbonaceous matter, will in
a short distance thicken to as much as thirty inches, or a coal
of three and a half feet, or even five feet, may thin materially
or disappear entirely. The upper and lower coals afford ample
illustrations of these changes. Coals A and C are so exceed-
ingly variable in their thickness that not the least confidence
may be placed on them. Other coals will wedge out, terminat-
ing in a sandstone bed, or a bed of shale at one locality, appa-
rently disappearing forever; then in a few miles they will be
found again, presenting their usual thickness. This wedging
out of the coals was caused, no doubt, by a number of tem-
porary currents cutting away the vegetable matter in certain

places before the coal bed was completely formed, depositing
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mud or sand, as the case may be, in its stead, followed by
a more extended overflow continuing the work of deposition
above the coal. The frequent passage of sandstone into shale
in the localities of this so-called wedging out of the coals,
certainly lends force to the supposition.

There also seem to have been a series of subsidences and
elevations going on during the entire period of the deposition
of the coal.

This has also caused the coal to be very irregularly distrib-
uted, as the flooding waters had frequent access to it in certain
parts, while on the high points it was untouched.

The low coals appear to be thicker towards the southern
and western margins of the field, while the high coals thicken
- towards the north.

[t is possible, therefore, that such thin beds as Coals C, E,
F, and G, may assume a workable thickness towards the north,
or at least be thicker than they are in the region traversed by
the railroad, if they extend so far.

DESCRIPTION OF THE COALS AND THEIR ASSOCIATE ROCKS.

In these descriptions it is the aim to afford the explorer
some satisfactory means of identifying the distinctive beds in
the region he contemplates examining, as well as to discuss
the relative merits of the coals.

In some instances the information concerning certain beds
is very meagre, which necessarily renders the description of
them incomplete. It is believed, however, that all knowledge
requisite for the identification of the most reliable beds is
given,

It is hoped that those coals necessarily inadequately de-
scribed at this time may yet receive such attention as to ren-
der the means of their identification more definite. It has
been considered best to take the coals in the order as they are
numbered ; the descriptions begin, therefore, with the highest
and descend to the lowest.

The Anvil Rock (Mahoning Sandstone ?)—Occupying a posi-
tion at the top of tle coal measures, is a massive sandstone,
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known in the former Geological Reports on this State as the
“Anvil Rock."

It is frequently compact and close-textured, with but few
scales of mica.

Its character, however, is exceedingly variable. At Rock-
port, where it forms cliffs on the east bank of Green river, it
presents its usual appearance.

When fully developed it is usually coarse-grained, micace-
ous, mediumly-soft, color light buff to cream, and buff speckled
with white and black. Occasionally hollow concretions of lim-
onite occur towards the top. Large fragments of fossil trees,
viz: Sigillaria and Calamiles tuberculosus(?) with Stigmaria
ficoides, associated with the markings of other trees and plants,
are abundant in some parts of the rock.

These are usually very much contorted and broken. Often
the plants and bark of the trees are changed into fibrous coal,

At certain parts the rock is literally a mass of vegetable
remains; the markings of which, however, are, in nearly all
cases, quite obscure.

The rock disintegrates at about the middle, so that, when
the upper part is absent, it is frequently a mere bed of sand.

One very marked feature of the rock, though not a charac-
teristic one by any means, is its tendency to weather with a
honey-combed appearance. This is considered by some to be
a reliable means of identification; but nothing is more likely
to lead to error.

In fact it is a difficult matter to distinguish one sandstone
from another over large areas in this region merely by therr
physical characters. They so often resemble each other, and
change so frequently in appearance, that to be able to identify
them respectively requires close attention to the accompanying
strata and topography on the part of the observer.

I am very much inclined to regard this sandstone as the
equivalent of the *“ Mahoning sandstone.” Sufficient data have
not been collected to justify a decided opinion in the matter,
but certain facts elicited during the explorations suggest that

such is the case,
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In the vicinity of the McHenry mines, large and small tum-
bled fragments of very ferruginous conglomerate sandstone
were found strewn over the hillside, lying above Coal B. The
pebbles are of quartz, varying in size from that of a pea to
that of a chestnut, sparsely though widely distributed through-
out the mass. The sandstone has nowhere been found in sitx
containing such pebbles, but these must certainly have come
from it.

The Anvil Rock is known to cap the neighboring hills, and
is exposed near the top of the hill in question. It is very evi-
dent that the fragments were broken off from this sandstone.
As it is known to contain pebbles at this locality, it is possible
that the sandstone may be found possessing a conglomerate
character in other parts of the coal field not yet examined.
According to the investigations of Mr. Crandall, in eastern
Kentucky, the Mahoning sandstone is not always a conglomer-
ate. He also places it at from four hundred to five hundred
feet above the conglomerate (not very much lower than the
position of the Anvil Rock), with eight coal seams between.

The similarity between the rocks is apparent.

The Anvil Rock must have been deposited in turbulent
waters, judging from the many and varied changes found in it.

In some regions it rests directly on the limestone over Coal
B, with what are probably the crushed fragments of Coal A,
distributed in patches and pockets through the lower part.

At Owensboro Junction the lower two feet of the sand-
stone is a conglomerate of yellow earthy limestone fragments.
Whether these are from the limestone overlying Coal B, is a
matter for speculation only.

Coal A.—The Coal.—Coal A, the first coal below the Anvil
Rock, is perhaps the best workable coal, as far as regards
gualily, to be found in the region traversed by the railroad.

It is undoubtedly the best in the upper series, counting from
Coal H upwards.

Unfortunately it is seldom found in a suitable condition for
working. Its unreliability is such that those engaged in min-

ing in the western coal field place no confidence in it.
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When present at all, it varies in thickness from three to six
feet.

The deposition of the coal seems to have been frequently
interrupted. It appears as if at certain points there had been
an eddy in the water bearing the sand which went towards
forming the Anvil Rock, tearing the soft coaly material from
its bedding and depositing it again in the same place mingled
with the mud and sand.

When found in a workable condition, however, it is compar-
atively free from all irregularities, and is easily mined.

In texture it is somewhat variable, occurring as a firm,
glossy black, dense coal at one locality, while at another it
may be rather soft and apt to slack considerably upon much
handling.

Compared with others, there is little sulphur present in the
coal, little more, in fact, than in the celebrated Block coal of
Indiana, as the following general average analysis will show:*

Specilc gravily. . -« . o & = ¢ 4 % 2 5 + & 4 e @ o4 v a 1.339

PIOMIIE i e Ll satE B o o wmE A e ey B e 4.15

Volatile combustible matter . . . . . . . . . . ... L0 L L. 33-14

PISl CRrBON & e G is w e Bk R R R Bk AadlE a8 55.71

L TR R b s - S - S e 7.-::-}&"": 62,71
100.00

ST = o oo we g LR R W e 0 1.873

In an analysis made by Dr. Peter, and published in the
fourth volume Kentucky Geological Reports by Dr. D. D.
Owen, the per centage of sulphur and ash is represented as
being quite small. The analysis is numbered 1164, and is as
follows :

SpeciBc Eravitys ¢ 5 i S d aleia e el e 1.593

DECHRIOIME: o s “sicwivd wiiaid Wowod SORE DUChE Bowin e e 7.0b

Volatile combustiblematter. . . . . . . ... ... ... ... j0.84

v I ¢4 = CL
100,00

SuIpBUf . . ¢ o v s se b s s s e s e e e e o.879

By whom the sample analyzed was taken is not known to
me, as no name accompanies the label attached to the analysis.
There is every probability that it was not an average sample

* Single analyses will of course differ from this somewhat, being better in some instances and
poorer in others.
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but a picked specimen; in no other way can the great differ-
ence between the two analyses be explained.

As far as regards the amount of sulphur present, however,
the coal could be successfully used in the raw state for the
manufacture of iron; but the fact of its being too faf, pro-
ducing too much bitumen when heated, thus caking and
agglutinating, choking the furnace, and obstructing the blast,
precludes the possibility of making good iron with it when
used raw. It was thus used at Airdrie, but the quality of iron
produced was poor.

Excellent coke may be made of it, however, and when thus
used there is no reason why a fair quality of iron may not be
obtained.

An analysis of samples of coke procured by P. N. Moore
from a large heap of the material prepared for use at the Air-
drie Furnace seventeen years ago, is as follows:

Moisture expelled 8t 212% . . . v ¢ v b ih we s se e s e e s e e w 7-50
Moisture expelled at red heat. . . . . . .« . . . 4 4 4 4 4 8 b h s e e e e s 4.20
Fixedearbon. . o . o o o & & & s 6 s 0 aa o & % 5.+ 5 & a8 5 a4 & & 8 » 8z2.90
ARE v v om mockm W odme meus T s miimo SOk Ml RECEGON LEGE 8 5.40

DO, OO
SOlphuF. . . & & 4 4 . v r e s s e mE s s s e e e s s 0.64

As remarked by Mr. Moore,* the sample ** does not fairly
represent the coke that can be made from the coal;” the pile
(containing several thousand bushels) has been exposed to the
action of the weather for seventeen years, and a large amount
of water was naturally absorbed. Besides, it was prepared in
open heaps, which method does not produce as good quality
of coke as when closed ovens are used for the purpose.

When these facts are taken into consideration, it will be con-
ceded that an excellent coke may be made from the coal.

The quality of Coal A is as good at Airdrie as at any point
near the line of the railroad ; but there is a bare possibility that
in some part of the coal field it may be found with quite as
little sulphur, and approaching more nearly to a dry free-burn-
ing coal, capable of being used in the furnace without coking.
It is a fine domestic fuel and an excellent steam coal.

: ‘hﬁce his published report on the Airdrie Furnace, in the Louisville Cowrter- Fotrmal, January
Ith, 1875.
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The Slate.—As a rare case only is bituminous slate found
capping the coal. It seems to have been pretty generally re.
moved over the entire region covered by this report.

The Shale.—The coal is frequently immediately overlaid by
a bed of argillo-sandy shale carrying thin beds of carbonate
of iron (usually altered to limonite near the surface).

The shale varies in thickness from twenty to thirty-five feet.
Towards the bottom, near the coal, it is generally quite hard,
and forms a good roof; sufficiently strong, with judicious prop-
ping, to support the overlying strata whilst the coal is being
mined.

When once seen and sufficiently studied, the shale is easily
identified at other localities. Ferns of the genera Neuropteris,
Sphenopliyllum, Asterophyllites, and Sphenopterts are found in it.

Without paying due attention to the peculiarities of each,
there is a great possibility of confounding this shale with that
overlying Coal D. A sufficient examination of each, however,
will reveal to the explorer characteristic features by which he
may be guided and make no mistake. The iron ore formerly
used at the Airdrie Furnace was taken from a bed of this shale
overlying Coal A at that place.

Coal B.—The Coal—This is the coal numbered 11 in Dr.
Owen'’s report. It is very unreliable in the region under con-
sideration. At Paradise, and the surrounding region, it is at
its best development, so far as regards uniformity in thickness
and quality.

It is always found with at least one clay parting, sometimes
two.

It thins and thickens in a remarkable manner; occasionally
it is represented by only twelve inches of soft smutty coal.
and again will attain a thickness of seven feet.

It ranks next to Coal D in persistency, however.

When workable the coal is of fair quality, but is so subject
to clay slips, rolls and undulations, that the mining of it is
attended with more expense than in the case of the other
coals. It is not intended to convey the impression that the

coal is never without these evils, for such is not the case.
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At Paradise, for instance, the coal lies in very good condi-
tion for working.

The coal is glossy black and compact, frequently with fibrous
coal between the laminz. Immediately at the top a layer of
from one eighth to two inches of the fibrous coal occasionally
occurs. An interesting analysis, by Dr, Peter and Mr. Talbutt,
of a piece obtained at the Muhlenburg mines (Muhlenburg
county), is presented :

Specific gravity . . . . . . . 4 . . . 4 . e 1.503

MOIBLOER . & in = oo B owiw W diw ik B Se e 1.20

Volatile combustiblematter. . . . . . . . . . . . .. 7.50

Fixedearbolh, . 5+ o 2 i 6w o v o @' » o8 w » Bb. .

Ash oo LTI 482 } Powdery residue o1.30.
100 . 00

SOlBhUE o SR el e e e R 2.43

This analysis is of much interest, as showing the per centage
of sulphur, of fixed carbon, and volatile matters. It is shown
to have great heating power; so that, though adding to the
amount of sulphur in the coal, it augments its heating power
greatly. It is in fact not much more than a coke, and the name
mineral charcoal, usually given it, is peculiarly applicable. Its
presence no doubt adds to the amount of ash as well as sul-
phur in the coal ; and it is so poor in volatile matters that much
of it detracts from the value of a coal for gas purposes. As a
heating fuel, however, it is of peculiar worth.

The upper part of the coal is, on an average, the best, the
quality deteriorating towards the bottom.

Wherever a clay slip occurs the quality of the coal is affect-
ed for yards. At such places the coal is usually slaty, with
much iron pyrites mingled with it.

The clay cuts both the coal and the roof in many instances,
and often there will be what may be termed a ma:# slip extend-
ing entirely across the bed, so far as exposed toview, with
several little leaders spreading out from it.

These “slips” may be accounted for in three ways, the ex-
planation depending upon whether the clay simply cuts the
coal or whether it cuts both the roof and the coal.

£irst, when the clay cuts only the coal. In this case the
clay is to be considered as of later date than the coal bed.

VL. [.—25 38¢
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As is apparent in the rolls and undulations of the under clay
forming the floor for the coal, the vegetable matter was de-
posited on an uneven surface. There were, consequently,
inequalities in the thickness of the vegetable matter. The
coaly matter may also not have been of uniform hardness,
As a consequence, the weight of the superincumbent strata
pinched down the coal at certain points to a much less thick-
ness than at others. A slight but uneven depression or eleva-
tion of the bed would cause a fracture or series of fractures in
the stratum, and these fractures would naturally be at the
weakest points. A subsequent flood removed the overlying
strata, and when the work of redeposition began the muddy
sediment held in the water found its way into the fractures of
the coal, and there remained, being squeezed into compact-
ness by the weight of the succeeding strata.

Second. In this instance the clay cuts the coal as before.
Considering that the coal was deposited in the same manner
as previously described, and that the bed was fractured in the
same way, it is possible that when the succeeding strata were
deposited the additional weight forced the plastic under-clay up
in the fractures. _

Third. When the clay cuts both the roof and coal it is
accounted for in a somewhat different manner from the fore-
going.

It would seem that the clay came from above the coal.
Subsequent to the deposition of the roof shales a series of
very slight disturbances produced small fractures in the strata.
which were afterwards filled with clay. In some instances
these cracks were widened by the erosive action of running
water; in that case the width of the clay seam is greater.
The evidences of fractures are presented in the smooth-worn
sides of the coal, etc.

The explanation of the whole matter, however, resolves
itself into that given in the first place. It is a noticeable fact,
that where these clay slips are most frequent, part of the strata

overlying the coal have been removed
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The coal varies in its quality considerably, the greatest
change being in the amount of sulphur present.

Unfortunately a sufficient number of samples could not be
obtained to make it possible that a reliable average analysis
might be given. The two following analyses are given, how-
ever, as being better than none.

The first is an averaged analysis of samples taken from the
Muhlenburg mines; the second an average of the analyses
made of samples, collected by P. N. Moore at Paradise:*

Mo, 1.
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There is considerable difference between the two analyses
in the per centage of sulphur indicated. Comparing analyses
of the upper part of the bed at each locality, however, the
difference is not so great.

No. L.t
Specific GTavil¥. « o « & + 0 6 0w a4 8 8 o= e s ww w 1.332
BEGURUARE *  onmi - aiimion:  peohbilad SRRV RLGRYIE  ROOROE At w . 1.52
:-';'Iﬂ:-lil'ﬂ ﬂﬂmhﬂ!’-tih{t m"-ll.'-'l'. "= ® ® & ® ® B & ®W m & = = @& ® = = @ w.m
xed carboll & . . 4 e e a e s e s e s &0 s 4 oa s 50.6210 .-
| A R S Lsﬁ}m‘ss'*a'
DO, OOy
5”"-Phur- - - - - - '] - - - - - - 1] L] L] L L L] - - L - zlm
No. =z
Specihe pravity. o D vd GEETE sl eee Bl w 1.274
MMOIEREITE aooa M - winwie wobpin B BN BT R e i gﬁn
"l:'shlalilc combustiblematter . . . . . . . . . & 4 04 e e ..o 38.70
I d h " & ® ® @ ® ®w ®W = = = = @ - " ] - . - - L] L - - * - n
Biis Lok md ool den i HIESI T B 360 } Coke 57.70.
100, OO

Su[phur.-......i....a»,.p.----- 3.158

The Under-clay.—The clay below Coal B is, in some in-
stances, suitable for the manufacture of fire-bricks. Its thick-
ness is variable, ranging from two to seven [eet.

*From his published report on the Airdrie Furnace.
tNo 1 from Mublenburg mines. No. 2 from Paradise.
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The bricks made (so far as is yet known) are not of the best
quality, but will answer the purpose when better ones may not
be had.

An analysis, by Dr. Peter and Mr. Talbutt, of a fair sample
obtained at the Ross mines, Owensbore Junction, exhibits an
undue preponderance of silica and too little alumina. The
presence of sulphur is also injurious.

The following is the analysis:

SR 2 aom pom s op sidin S AR R W EEE RO SRR B W A 63.180
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The Slate.—The bituminous slate over Coal B was found in
a few instances only; a bed of limestone or clay usually rests
immediately above the coal. Where seen it is compact, brittle,
close-textured, of rather a glossy black color, and jointed rhom-
boidally. Few fossils were found in it.

Cox gives a list, in volume three of Dr. Owen'’s reports, of
shells found in the shale over Coal B. They,no doubt, came
from the overlying limestone. With two or three exceptions
the fossils enumerated by him were found in a much lower coal,
i. e. Coal D.

The Limestone.—QOccupying a true position above the slate,
but usually resting immediately on the coal, or else separated
from it by only a few inches of clay, a bed of limestone occurs.

This varies from a loose, friable or marly mass, to a hard,
compact rock, and in thickness from six inches to eight feet;
the usual thickness being eighteen inches.

It is easily identified by its organic remains; which are Fro-
ductus splendens, Athyris sublilita, Martinia perplexus, Martinia
plano-convexus, Spirifer cumeratus, Spirifer Kentuckiensis, Ret-
zia punclulifera, Rhynconella Osagensis, Choneles Smithii, a large
Chonetes, Macrocheilus inhabilis, Bellerophon percarinatus, Flen-
rolomaria Grayvillensis, Murchisonia? Lophophyllum proliferum.
338



LOVISVILLE, FADUCAH AND SOUTHWESTERN RAILROAD, 35

Archeocidaris megastylus, Chaeletes milleporaceous, etc. Mar-
tinia plano-convexus is the most abundant and characteristic
fossil.

The rock varies in color greatly, changing from drab to blue,
grey or bufi, or buff mottled with ashy white. It is always quite
impure, very earthy, and often pyritiferous.

The Sandstone.—At Airdrie, the only place, perhaps, near
the railroad where coals A and B are in their true position
towards each other, a sandstone twelve feet in thickness over-
lies the limestone, separating it from the fire-clay of Coal A.

Farther west the sandstone is entirely absent, the two coals
approaching very near to each other; in some instances, as at
the Muhlenburg mines, separated by two feet of clay only.

The absence of the sandstone may be easily accounted for,
but it is not necessary to do so here.

Coal C.—This coal is very erratic and quite seldom present,
It is usually no more than a two-inch smut. At first it was
proposed not to number it, but subsequently, determining to
follow Dr. Owen’s system of numbering (for the present), it
was thought best to do so, especially as it was found at a few
places exhibiting a thickness of two and a half feet. It is
remarkable in its lateral changes. At Paine's, on Green river,
it is a thin streak in sandy shale, scarcely noticeable. Proceed-
ing west to the Richmond mines, a distance of about one mile,
it is found presenting a thickness of two and a half feet. It
retains that thickness for barely half a mile, and is then lost
sight of. It will be seen by this that it has no economic worth.

Coal D.— The Coal.—This coal varies in its quality and
physical features wherever seen. There is not much change
in short distances; only at points widely separated are the
differences very marked.

It is not strictly true that the guality changes frequently,
but rather that the texture is variable.

The coal is usually hard and compact, made up of alternat-
ing dull and shiny black layers, with layers of fibrous coal
between, giving it an appearance remotely resembling splins
coal.
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It is an excellent heating coal, but is too fat and sulphurous
for a furnace fuel. The upper two and a half feet is usually
the best, in that it is freer from pyrites than the bottom,
though such is not always the case. It is never free from zron
pyrites. This unwelcome mineral is always found in it, either
as thin bands,or plates introduced between the vertical joints,
or occurring irregularly throughout. The position occupied
by the pyrites in the coal cannot, therefore, be used as a means
of identifying the bed; a fact contrary to the supposition of
many. As a general thing, however, most of the pyrites is
found below the middle, increasing in quantity towards the
bottom.

Fortunately the greater portion of the pyrites occurs as
bands concentrated at one point in the bed, and may be re-
moved when the coal is mined.

The coal is remarkably persistent and uniform in quality and
thickness, and from this circumstance may be considered the
most valuable of any of the coal beds in the southwestern
portion of the State. Its thickness ranges from four to six
feet, averaging about four feet nine inches.

At one locality only was it found troubled with clay slips; it
is indeed singularly free from the evils attending the other
coals. It is somewhat inferior in quality to Coals A and B, but
this is balanced by its great persistency.

The following is an average of seven analyses made of the
coal, by Dr. Peter and Mr. J. H. Talbutt :*

Dpecific Gravity . « « « « « 4 2 » » % * * 5 » 4 o v 8 ow o 1.371
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The coal has been tried in a few instances for the manufac-
ture of iron—once at least in the raw state. A glance at the
analysis, however, shows that besides having an excess of sul-

phur, it is too apt to cake and choke up the furnace to be
used raw.

* Single analyses will be found in a table given at the end of this chapter.,
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If well washed, however, so as to remove as much of the
pyrites as possible, it will, no doubt, make a fair coke, and may
thus be used.*

There is, no doubt, a certain amount of sulphur present in
the coal in an uncombined state (as is probably the case with
all bituminous coals); but it is likely that most of it is present
as thin plates of pyrites introduced between the joints of the
coal or in heavier masses, and may be partially removed.

It is always provided with a reliable roof, which renders the
mining of it safe.

The Slate ranges in thickness from two to five feet. It is
usually dense, smooth, and even-textured, cleaving readily in
thin laminz, varying in color from dark blue to bluish-black.
Though usually dense its texture is variable. When the slate
is more than ordinarily earthy, it is coarse-grained and inclined
to soften under the influence of water.

In some localities many pyritous concretions of various fanci-
ful shapes are found in it. Some are discoid or spherical, and
others long and flattened.

These concretions are occasionally entirely of yellow iron
pyrites, but are often a dark blue, heavy, pyrito-bituminous
limestone. In the latter case fossils are often found in them,
including Productus muricatus Solenomya—? Bellerophon car-
bonarins —? a minute Polyplemopsis? etc. Vegetable remains
are also occasionally found in the concretions.

What appear to be the remains of minute gasteropods are
occasionally found in the slate.

Between the slate and the coal a mass of flattened remains
of Sigillaria and Cordaifes, with other plants, so interlaced as
to form a matting, is nearly always present. The plants are
always found converted into hard, brittle, brilliantly black coal.

The Clay over the Slate.—lmmediately over the slate a bed

* It is believed that most of the sulphur is present in the plates of pyrites in the joints,

+Some of these concretions are of such curious shapes that they are frequently mistaken by
miners and others for + petrified fish,” * trees,”” " cabbages,” etc. Such stories occasionally find
their way to newspapers, and to one not conversant with the facts are subject to much interesting
comment.
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of dark or blue pyritous clay, varying from two to twelva
inches in thickness, is usually found.

It is literally filled with fossils, including many species. The
following are those identified at this time:

Productus muri-atus, Prod. Nebrascensis, H‘ﬂmpram?ﬂ cras-
sus, Meekella stviato-costata, a Lingula (rare), Rhynconella Al-
gerii? (it may be Rki. Osagensis of Sw.), Astartella vera,
Nucula ventricosa, Chonetes mesoloba, Nuculana bellistriata, Avic.
ulopecten rectalatlerarvea, Aviculopeclten — 2 a Prothyris, Macro-
don tenuistriala, Pleurolomaria carbonaria, Pl speciosa? P,
spharulala, Bellerophon carbonarius, B. percarinatus, B. Monifor-
tianus, Macrocheilus inkabilis, Mac. fusiformis, Naulilus decora-
tus, Orthoceras cribosum, and long slender univalves, probably
belonging to the genus Loxonema.

Productus muricatus is about the most abundant fossil; next
to that in abundance is Plewrotomaria speciosa? and then the
slender univalves.

These fossils are seldom found grouped together; on the
contrary, the clay may be charged with Produciz at one point,
while at another a Pleurotomaria may be the predominating
fossil.

The clay is not always present, and may even be found in
but a few places in a single mine. Wherever found, however,
it absolutely identifies Coal D.

The Paleontology.—The fossil shells found connected with
this coal, besides those already enumerated, are Aviculopecten
acosta, Pleurotomaria Grayvillensis, Productus Prattenianus,
Athyris sublilita, Spirifer cameratus. Plants: Neuropleris hir-
suta, Pecopleris Milloni, Sigillaria— ? Stigmaria ficoides, Cala-
miles tuberculosus? etc.

The Blue Shale.—From ten to thirty feet of blue argillo-
sandy shale usually lies above the bituminous slate. In cer-
tain regions this is a very good index to the coal, but it is
not always present; or rather it often passes into sandstone.
The sandstone, however, is usually quite shaly and bluish-grey
in color; so that, upon the whole, considerable confidence may

be placed in the shale. Occasionally, though seldom, beds of
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ochreous limonite (altered carbonate of iron) are found in the
shale. In the western portion of the coal field this circum-
stance is apt to create confusion in identifying the coal bed.

The shales in certain localities in that region resemble those
overlying Coal A, and, without exercising great care, there is
danger of the explorer mistaking Coal D for Coal A. In the
eastern portion of the coal field, however, the shales were
nowhere found with any abundance of the ochre, and there is
little danger of any mistake being made.

Occasionally a thin ferruginous limestone, almost an iron
ore, containing very small univalves (Bellerophons?) is found
in the shale, occupying a position about twenty-five feet above
the coal. The limestone is very thin, scarcely ever greater
than two and a half inches, more often one half an inch in
thickness, and is not constant.

The Sundstone.—Overlying the blue shale is a mass of sand-
stone varying greatly in its thickness and physical characters.
It is variably coarse and fine-grained, and passes from a hard.
compact, heavy-bedded sandstone to a soft, loosely-cemented
or shaly one, weathering into caverns or rock-houses. In
some instances it is an excellent builcing stone; again it is a
bed of sand.

A curious feature in the way this sandstone weathers is the
honey-combed appearance of the cliffs formed by the massive
variety.

This feature, however, is not peculiar to this rock alone, but
is found in nearly all the sandstones from the Big Clifty to the
Anvil Rock, inclusive. It varies in thickness from thirty-five to
hity feet.

Coal/ E.—This coal is regarded as the equivalent of No. 8,
according as the coals were numbered by the old Survey. Itis
of fine quality, occurring as a glossy black, firm, even-textured
coal. There are only two reasons why it is not the most valu-
able coal in the field, viz: its limited thickness (varying from
one half an inch to thirty inches), and the manner of its distri-
bution. It is sometimes entirely absent, represented only by
a bed of bituminous slate underlaid by a thin bed of fire-clay,
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with or without a coal streak. However, it is of such superior
quality, that were a bed three or three and a half feet thick
found, it would be considered as workable, even in the neigh.
borhood of thicker coals,

Its associate rocks are not always the same. North of
Greenville, Muhlenburg county, on the Madisonville road, it is
represented by a mere streak of coal capped by bituminous
slate and underlaid by shales holding thin beds of sandstone
and nodules of sandy iron-stone,

Nearer the town, in a valley, about half a mile southwest of
the Station, the coal .is entirely absent; bituminous slate is
present, however, resting immediately on sandstone, the shale
with the iron-stones having disappeared. Near Gordon's Sta-
tion, about three and a half miles west of Greenville, it is
again found, presenting a thickness of eighteen inches, and
capped by eighteen inches of dense slate.

Its unreliability is apparent

The Slate.—The slate is dense, glossy black, and even-tex-
tured, rhomboidally jointed, and cleaving readily in thin plates.
At some localities it is literally filled with fish remains, gen-
erally the scales,with occasional spines. Teeth are rare; FPer-
ipristis semi-cireularis is occasionally found.

The Shale.—Overlying the slate, ochreous shale, varying
from ten to twenty feet in thickness, usually occurs. Occa-
sionally it is absent, and the overlying sandstone rests imme-
diately on the slate.

Coal/ F.—This seam is of no consequence either in an
economic or commercial point of view. It was found at Green-
ville and vicinity, but only as an impure earthy coal, imme-
diately underlying a disintegrating ferruginous sandstone, and
resting on a brecciated limestone. Occasionally it is overlaid
by bituminous slate.

7The Limestone—The limestone below the coal makes some
curious changes in very short distances. It was seen only at
Greenville, and is probably local.

At one locality near the town it is a rough blue limestone
mottled with dove, drab, and buff, mediumly compact and hard.
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At another place it is a breccia of limestone and sandstone,
passing into a sandstone containing calcareous lumps, then
suddenly shading into a micaceous sandstone, merely to re-
sume its former character within a few yards. These peculiar
changes take place without any break in the continuity of the
bed. At other places it is a rough, nodular, calcareous mass,
cemented by oxide of iron. A sandstone, accompanied by
shale inclosing nodules of iron-stone, is occasionally interpo-
lated between the limestone and coal.

Coal G.—This coal was not observed anywhere along the
road, but is reported as occurring in the Greenville shalft.
Every evidence tends to verify the report, although there are
discrepancies in regard to its thickness.

It is a thin bed, of no economic value, so far as known to
the Survey. '

Coal! FHf.—This coal was first noticed at Mr. Sandifur's, on
the Hines Mill and Cromwell road, about one and a half miles
south of Elm Lick, in Ohio eounty.

Only the outcrop was seen, and nothing very definite in
regard to it could be obtained. It is divided by shale into two
members. The shale varies from two to eight feet in thick-
ness, which would lead to the supposition that there are really
two distinct beds of coal, and that they may be more widely
separated at other localities.

This coal is also reported as lying at the bottom of the
Greenville shaft, where its upper member is said to be three
feet two inches thick, and the lower one eighteen inches.*

Coal [.+—Little is known regarding this coal; an accurate
deacription of it cannot, therefore, be given. It was observed
on the hills south of the St. Charles mines, Hopkins county,
measuring one foot in thickness.

It is immediately overlaid by argillaceous shale, which lies
beneath a heavy-bedded, rather soft sandstone. The most

*Ume of the men who sunk the shaft places the thickness of the lower bed at five inches.

tOn Col. Gauo Henry's land, southwest of Hamby's Station, Hopkins county {(on the old
_Bruthitt ace), there is a coal that may be referred to this; it is said to be three feet thick, and
is of excellent quality.
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accurate means of identifying it is the limestone lying at from
ten to fifteen feet below it.

Tie limestone varies in thickness from two to eight feet. [t
is easily recognized by its fossil conténts, which are, Spirifer
cameratus, Productus muricatus, Prod. Prattenianus, Prod. splen-
dens, Martinia plano-covexus, Fenestella, and Crinoid columns,

Productus splendens is especially abundant, and may be re-
garded as the typical fossil.

Coal /.—This coal occupies a position at from twenty to
forty feet below the limestone. But little better opportunity
was afforded to examine it than was the case with coal I. As
seen in the bank. the coal is of admirable quality; glossy
black and compact. It is occasionally separated into two
members by a clay parting twelve inches thick. The most
reliable and convenient means for its identification is pre-
sented by the limestone previously mentioned.

Coal K.—This was first observed in the first cut west of
Millwood, Grayson county. It varies from nothing to two and
a half feet, and is only of medium quality. It occupies a posi-
tion about twenty feet below the Bee Spring sandstone.*

Coal L.— The Coal.— As demonstrated by investigations
made in Livingston county, this is an int~r-conglomerate coal.t
In Grayson county it usually occupies a position at from five
to ten feet above the Chester Group. Occasionally, however,
a sandstone nearly ten feet thick is interpolated between the
coal and limestone,

At the western border of the coal field the coal rests about
fifteen feet above a heavy conglomerate, and is from three to
four feet thick. In Grayson county, it occupies a position at
from sixty-five to seventy-five feet below the Bee Spring sand-
stone, which corresponds to the *fifth sandstone” of Lyon.

At the Union coal mine in Livingston county it occurs at ten
feet below a conglomerate twenty feet thick, with another con-

* This sandstone received its present name from a noted spring in Edmonson county. Fur
ther concerning it may be found in Mr. Moore's report on the iron ores of that county.

+ This is true, provided the conclusions were correct in identifying the coal on the railroad
with that in Livingston county, which is believed to be the case. The coal is undoubtedly thdt
numhered No. 1 R by Dr. Owen, which number M. Lesquereux assigns to that at the Union
coal mine, Livingston county., (Ser “ Report on the Lead Region of Livingston, ete,')
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glomerate, varying from forty to one hundred feet in thickness,
below it.*

It is barely possible that the sandstone twenty feet thick
which occupies a position twenty feet above the coal in Gray-
son county, and the one occasionally found below it in that
county, correspond to the conglomerates found in Livingston
county. Should this be true, the coal lying twenty feet below
the Bee Spring sandstone is probably the one overlying the
upper conglomerate in Livingston county.

This is regarded as the equivalent of Coal No. 1 B of the
old Survey, and a hurried examination made in September,
1874, gave the impression that it is also the “Auob Lick' coal
of Edmonson county. In the eastern part of the region em-
braced in this report the coal is seldom more than twenty-
seven inches thick; but on Tradewater, in the conglomerate
district, its thickness is from three to four feet.

Thz Sla’e.—Overlying the coal there is usually a bed of
bituminous slate, from four inches to three feet thick. It is
usually quite earthy, frequently almost imperceptibly shading
above into dark drab, argillaceous shale. Lingula mytiloides?
(L. wmbonata Cox), associated with long slender leaflets of
plants, Pinnularia(?), often occurs in great profusion. When
most abundant, however, the Lingul/e are not widely distribu-
ted through the slate, but seem to have been gregarious. In
other instances, although prese:ut, many slabs may be exam-
ined before any of the fossils will be found.

The Lingula seems to belong almost exclusively to the
shale overlying Coal L. At one locality the clay over Coal D
was found to contain an occasional individual; but in all the
examinations of that shale for fossils, no more than three or
four specimens of Lingu/a were obtained. These were quite
small, and may not belong to the same species as those in con-
nection with Coal L.

Tie Shale.—On Tradewater, interposed between the con-
glomerate and Coal L, is a bed of dark blue, somewhat argil-
laceous shale, with concretions of carbonate of iron.

—

*See report on the Lead region of Livingston, Crittenden, and Caldwell counties.
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No good exposures were observed; therefore no opinion
can be given respecting the value of the shale as an iron ore
repository.

The Conglomerate.—The conglomerate, so far as known,
extends only around the southern and western margins of
the coal field. It is not seen near the road in the east, but
towards the western margin is exposed as a great pebbly mass
from fifty to one hundred and twenty-five feet thick (probably
more in places), and lying at about twenty feet below Coal L,

[t is not always conglomeratic in its entire vertical extent,
The pebbles are more abundant towards the middle and the
bottom, though frequently distributed irregularly throughout
the mass.

There seems to be a gradual change from a coarse, pebbly
rock at the bottom, to a loosely cemented, often disintegrating,
exceedingly fine-grained sandstone at the top, marking the
advent of the more quiet time preceding the deposition of
Coal L. It is also frequently devoid of pebbles, and may ex-
tend for miles simply as a ferruginous. dirty, moderately fine-
grained sandstone. Towards the top the lines of deposition
are very irregular, as would naturally be expected from the
nature of the rock.

There are evidently two conglomerates in the western coal
field; a fact first brought to light by the examinations in the
lead region of Livingston county,

The conglomerate on Tradewater is regarded as the lower
one, and which skirts the southern borders of the coal field,
while the upper one (so far as known) is not present so far
east; this is true at least for the region under consideration.

Sub- Conglomerate Coal.—Immediately below the conglomer-
ate, on Tradewater, near the railroad bridge, a coal is exposed
at low water. Its thickness is variously reported as being
eighteen inches and two and one half feet thick. It has never
been opened, being in the bed of Tradewater river, and its
precise thickness is not known. The outcrop was seen at the

time of low water in the autumn of 1874.
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DISTANCES BETWEEN COALS.
The following table exhibits the average distances between
the coals, from A to H, inclusive, as they occur along the line
of the railroad:
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COAL IN THE CHESTER GROUP.

In Grayson county, in the Chester Group, a thin coal seam
occurs immediately below a thick limestone. It occupies a
position at from seventy-five to one hundred and twenty feet
below the top of the group, according as the strata are thick
or thin.,

The ouniy personal knowledge | have of it is of its occur-
rence on Mr. Horn's place on Rock Creek. Mr. Moore, how-
ever, cites several localities where it is known to exist.

Its thickness is only about two inches, but it is remarkably
persistent. The same coal seen on Rock Creek is reported to
occur about three miles east of Mammoth Cave.

The limestone overlying the coal is regarded as being the
lowest in the Chester Group, though this cannot be said with
certainty, as there was little opportunity to study it. Mr.
Moore’s section at Manyan's, on Nolin river, near Wheeler's
mill, which he has kindly placed at my disposal, shows the
position of the coal very nicely. It is as follows:
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The coal has a dull, dry, somewhat slaty appearance, and a
foliated structure, susceptible of being divided in very thin
leaves; approaching very much in appearance to bituminous
slate. It breaks with ragged edges, the faces of the fracture
having a banded, brilliant black appearance. Like bituminous
slate ordinarily is, it is crossed by vertical joints, the bed sep-
arating into rhomboidal blocks quite easily.

The coal seems to be formed entirely of Cordaifes, the mark-
ings of which are distinctly visible on each sheet, no matter
how often the coal be split. |

Notwithstanding the poor appearance of the coal, an analysis
of it shows it to compare very favorably with most of the coals
in the coal measures.

The analysis, by Dr. Peter and Mr. Talbutt, is as follows:
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The only plants found, besides the Cordaites mentioned, be-
long to the genera Sphenophyllum and Hymenoplyllites ; others
may occur. Ordinarily a thin bed of calcareous shale overlies
the coal, intervening between it and the limestone, but no
bituminous slate has been found connected with it, so far as
[ know. Coal occupying a similar position to the one under
consideration is reported to occur in Livingston county.

The presence of this coal in the Chester Group indicates a
growth of coal-making plants, notably (ordaites, and a feeble
attempt at the formation of a coal bed at a period long ante-
rior to the epoch of the coal measures, making the Chester
Group a link between the massive limestones of the lower
carboniferous and the coal measures.

Though of no economic value, and not militating in the least
against the generally accepted opinion that no coal of import-
ance will be found below the coal measures in this country, it
antedates the time usually given for the first appearance of

coal.
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SAMPLING COALS FOR ANALYSIS.

It seems expedient in discussing the coals that a few notes
on sampling them for analysis be given,

[t is an impossibility to fairly sample coals without the adop-
tion of some methodical plan. No one, be he ever so honest
in his endeavors to obtain specimens showing a fair average
quality of the bed, can do so trusting to his own power of dis-
crimination, or relying on his impartiality. Take him to the
stock pile and his collection will invariably represent the qual-
ity of the coal to be better than it really is, or, trying to avoid
that evil, he will go to the other extreme, selecting samples
with two much sulphur or other bad qualities.

The plan adopted in sampling the coals in the district em-
braced in this report was purely mechanical, otherwise the
analyses appended to this chapter would have shown the coals
either in a better or poorer light, and been of little value,
The plan was as follows: Entering the mine, chips were taken
from the bed, beginning at the top and descending to the bot-
tom, at intervals along the main entries, selecting freshly frac-
tured surfaces when available; then entering the rooms, chips
were taken from them, sampling the entire bed, from the top
to the bottom, in every case.

Everything was included, except in the case of clay partings
or where a #kick band of pyrites occurred, which it was ecident
could be and would be separated from the coal when mined.

These chips, usually a large collecting satchel full, were then
taken out and so mingled together as not to have the chip-
pings from one part of the mine distinct from those of another.

The pile was then halved, one half being thrown away, and
the other undergoing another course of mixing. This pile
was then halved, and the process continued as before till the
desired bulk was obtained necessary for analysis.

In this way it is believed that a fair average was obtained
of the quality of the coal as #¢ lies in the bank.

Though the foregoing plan may be considered a good one
for special applications, it is open to objections when the qual-

ity of the coal, as it is sent to the market, is to be obtained.
YoL. [,—26 401
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In passing over the screens, it is of course separated from
some of the impurities found in the mine.

The analysis is sufficiently accurate, however, to approxi-
mately determine whether the coal is suitable for gas or an
iron furnace fuel. A general plan for the sampling of the coals
in a large mining district, the object being to obtain an accu-
rate analysis of the coal in the entire region, is suggested as
follows.

First, chippings from the mine should be taken in the man-
ner previously described. Then samples, to the quantity of
several shovel-fulls, should be taken from the stock pile of
lump and nut, and averaged by guarfering.®

Third, samples to be taken from the /ump and naf coal piles
separately and averaged as before; this represents the coal as
it is sent to the market. And lastly, samples should be taken
from the slack pile.

This would give a series of five analyses for each mine,
showing the quality of the coal (as near as could be obtained)
in the bank, its quality after exposure in the stock pile, the
quality of the lump and nut separately as sent to market, and
lastly, the amount of impurities removed as slack.

An average of the sum of the analyses made for a number
of such collections would then be a fair one for the entire dis-
trict. The only apparent hindrance to the successful opera-
tion of the plan in a general survey is the length of time
required for its accomplishment.

On the following page a table of analyses of certain coals,
by Dr. Peter and Mr. Talbutt, sampled according to the plan
heretofore mentioned, is given.

* This is hy dividing the pile into quarters; then taking the opposite quarters they are mixed
together and that heap quartered, proceeding in this manner till the amount required for analysis
is obtained.
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CHAPTER II.

DESCRIPTIVE GEOLOGY.

It is the purpose in this chapter to give an outline of the
geological structure of the country in reference to the railroad,
believing that it may be of assistance to the explorer, and
considering it necessary as explaining the horizontal section
accompanying the report. The endeavor has also been made
to give it a present economic value by treating of the mineral
resources of the district traversed by the road in as much
detail as possible. Work was practically commenced at a point
between Cecilia Junction and Long Grove. From Elizabeth-
town to Cecilia the country is quite flat for a considerable
distance on each side of the railroad. From Cecilia to Long
Grove occasional outcrops of the St. Louis Group are seen;
but it is not till the latter place is reached that any important
exposure of rock is found.

At that point the hills approach the road and lower car-
boniferous rocks come to view. The first place at which there
is any considerable exposure is on Shiny Mountain, about two
miles in a southerly course from Long Grove. A good section
of the St. Louis beds was obtained there, beginning at the
top of the hill and descending on the south side to the valley
of Valley Creek. The rocks are included between numbers
12and 24 of the general section of the St. Louis Group. The
upper part of the lower division of the St. Louis Group is
exposed in the field of Mr. Eskridge, about half a mile south
of the road.

lLegends are current in this region, as indeed they are in
nearly every locality in southwest Kentucky, that lead or silver
has been found in the hills, either by Indians or old settlers,
and worked. These old-time stories are not to be believed.
however; the relaters were too indiscriminate in the selection
of their places. It is as frequent that the lead is said to have
been found in sandstones belonging to the coal formation as
that it was obtained in rocks where there is even a remote

probability for it to occur.
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The cause of the mistake is to be referred to the quantity
of calcite (pure carbonate of lime) contained in the rocks,
which is frequently thought to be silver or lead by those un-
familiar with either metal in its crude state.

From Long Grove to Stephensburg there is a gradual fall
in the rocks, with occasional slight flexures in the series, as
higher rocks come to view,

Around Stephensburg the rocks included between numbers
6 and 19, of the general section of the St. Louis Group, are
exposed, with the sandstone No. 7(?) capping the hills. In
the vicinity of Stephensburg a limestone excellent as a ** fire-
rock” is exposed. It is grey, hard, and quite silicious and
faintly oélitic. It is exposed in the old town and at the east
end of the second cut west of the station, and is easily recog-
nized in that vicinity by its peculiar banded appearance. Itis
universally used at Sephensburg in the construction of backs
and jambs of fire-places, and is much esteemed.

At the first large cut west of the fifty-second mile-post the
sandstone and shale, numbered 6 and 7 in the section previ-
ously referred to, are seen. At the base of the shale the
limestone containing Pentremites Godonii, Pent. pyrformis, Fenl.
Koninckiana and Pent. Norwoodii ? is exposed. The sandstone
and shale are exposed at intervals from this point on to within
a short distance of Nebo Tunnel, at which place the Big Clifty
sandstone comes to view,

The Big Clifty sandstone is then the most prominent rock
exposure on to Big Clifty Creek. At some points in the vicin-
ity of East View it exhibits a thickness of sixty feet, thicken-
ing towards the west.

A short distance beyond Big Clifty Creek the sandstone
disappears, and the first of the series of limestones and shales
overlying it come to view.

At the first cut west of Big Cliity Creek the following sec-
tion of the Chester beds was obtained:
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1. Coarse, dark and bluish-grey, impure limestone, in several thick beds, with shale
partings. The heds vary from two to five feet in thickness, The fossils are,
Agasnizocrinus daciylifermis, Archimedes Oweni(7), and Zaphrentis spinu-

R R I I T L R 10 feet,

2. Motiled, dark and olive culored calcareo-argillaceous shale, with thin beds or
layers of limestone at the tl:lnp aboundinginfossils . . . . . . . . . . .. g

3. Hard, blush-grey, sub-crystalline limestone, in several layers, with partings of
calcareous sh:fn Organic remains are abundant, the list including Sgerifer
Leidyi, Zaphrentis spinulifera, Retepora lyra, Archkimedes, Dichocrimus,
Agassizocrinus dactyliformas, Athyris Royusii, Straparolius, Spirifer imcre-
Bescems, BIC. . . . . - - . 2 2 x 2 = oa e = o2 s = o2 s o= s s oa s -

4. Dark blue shale, with thin layers and plates of limestone, abounding in los-ils, 8 =

The foregoing rocks are near the base of the series, lying a
few feet above the Big Clifty sandstone. Towards Grayson
Springs Station higher rocks come to view, the series having a
general dip towards the west. At Mr. Patterson’s, near the
station, a quarry has been opened in the limestone at the base
of the group. It is blue, hard, and compact. Large blocks
thirty inches thick and six feet long are quarried from it. It is
suitable for building abutments, foundations, &c., and can be
used for such rough masonry as jails, etc. From Grayson
Springs Statlon to the Springs the rocks descend by what may
be termed a series of step-like faults, the Chapel limestone
there being the one at Patterson’s quarry near the station.

From Grayson Springs Station to Leitchfield the Chester
rocks are exposed in an alternating series of limestones, shales,
and sandstones ; the higher rocks coming to view at the latter
place.

A short distance beyond Leitchheld the rocks at the base of
the coal measures make their appearance, the sandstone over-
lying Coal L coming to view.

At Keyser's Tunnel (at the seventy-fifth mile-post) the Bee
Spring sandstone is exposed, displaying a thickness of forty
feet. At the bottom a thin local bed of coal is seen.

The sandstone is exposed in the railroad cuts between the
tunnel and Millwood. At the latter place Coal K (?) is reported
at a few feet below the surface: it was not seen.

Beyond Millwood, at the seventy-ninth mile-post, Coals K
and L are exposed in the sides of the cuts. The Bee Spring
sandstone caps the hills, exhibiting a thickness of from fiteen

to twenty-five feet.
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The following section was made at the cut on which mile-
post No. 79 stands:

1. Covered space from hill-top; probably sandstone . . . . . . . . . . 40  [leet,
g SandRtODE © oL i Wi v m mewR eE Weww W e e 15 “
3. Drab argillaceous shale. . . . . . . . . . . ... .. .. ... 5 “
4. Concretionary bed of impure sandy iron-stone ; too sandy to be of value

A5 AN NP0 OF&. o & « s o & 0 4 F EF B EE E NN BoELE BE v
5. Drab argillaceous shale, with small iron-stone concretions . . . . . . 40 =
6. Coal K. Notof verygoodquality. . . . . . . . .. ... ... oto 2% *
7. Fireeglay . . . 4 4 0 v o e e h e e e e e e e e e e e e e e . g
8. Bluish colored shale, with iron-stone concretions. (To railroad track). 10 "
9. Compact greyand buff sandstene . . . . . . . . . . .. .. .. F "

In the next cut west Coal L is exposed, but its precise
thickness could not be determined. The bituminous slate
overlying it, containing Lingula mytiloides, is only four inches
thick.

In the second cut west, however, the coal was well exposed,
displaying a thickness of twenty-one inches. The coal is
about level with the railroad track, which descends rapidly
towards the west. At seventeen feet below the coal a bed of
limestone, one of the superior members of the Chester Group,
1s exposed. The Bee Spring sandstone caps the hill, occupy-
ing a position about fifty-five feet above the coal.

It also caps the hills from the seventy-ninth mile-post to
Caneyville. About one quarter of a mile east of the latter
place the rocks are faulted twice. At the first fault, opposite
the bridge over Bennett's Fork, the Chester limestone is
brought up to a level nearly with the sandstone capping the
hill on the west side of Caneyville.

The limestone coming below Coal L is forty-four feet above
the road, with a thin sandstone interposed between it and the
coal. The section is as follows:

Twenty feet slope strewn with sandstone fraginents,

+ Five feet soft buff sandstone,

. Ten leet covered space; all sandstone?

- Fifteen feet irregularly-bedded limestone, abounding in fossils pertaining to the Chester
Liroup.

. Forty-four feet covered space to the railroad,

e el B =

Just before reaching Caneyville, and at the town, there is

another fault, a down-throw. All the faults hade westward.
Caneyville lies in a valley coursing about north and south,
the valley being apparently the sequence of a fault. Sand-
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stone is exposed on the ridges both on the east and the west,
The sandstone on the west seems to lie in its true position,
but that on the east seems to be thrown down. On the hill at
Mr. Stephen Bond’s, at the north end of Caneyville, the sand-
stone has been quarried. It makes a handsome and endurable
building stone.

From Caneyville to Spring Lick the rocks lie horizontally,
the Bee Spring sandstone still acting as the capping of the
hills. On Jas. S. Carroll's land, three eighths of a mile north
of the ** Wolf-pen Tank’ on the railroad, Coal K has been
opened. The coal is about twenty-six inches thick, covered
by six inches of soft blue clay filled with plants, among which
Cordailes, Lepidodendron, and Sigillaria were recognized. At
sixteen feet above the coal the Bee Spring sandstone is ex-
posed.

At Spring Lick, on Mr. Russell Renfrow’s land, Coal L is
seen, exhibiting a thickness of eleven inches or more.

The following section was made near Spring Lick, com-
mencing on the hills about one mile and a quarter west of
north of Mr. Renfrow's house, and proceeding south to the
railroad:

Eleven feet sandstone weathering with a honey-combed appearance.
. Twenty-five feet covered space, probably shale,

Fifteen feet soft sandstone.

. Seventy-five feet covered space.

. Five feet sandstone,

. Twenty-two feet covered space.

. Three feet ochreous clay.

. Seven inches hard, brittle coal.

« Une foot fire-clay.

10. Twenty-six feet covered space.

11. Seven feet very thinly laminated, hard, sandy shale,

12. Twenty feet sandstone.

13. Twenty feet shale,

14. Four inches bituminous slate,

lé. Eleven inches coal,
I
7

WO D3 Oun e L W=
- [ ]

. One font fire-clay.
. Five feet covered space.
18. Limestone of the Chester Group.

It is probable that the Coal No. 8 is Coal K. The rocks dip
west from Mr. Renfrow’s, the coal seen at his dwelling passing
below the railroad. It was reached in a well dug at Spring
Lick Station, which showed it to be ten feet below the railroad

at that point,
408



LOUISVILLE, PADUCAH AND SOUTHWESTERN RAILROAD. 5§

On Mr. Evan Rodgers' land, one quarter of a mile north
35° east from the bridge over Spring Lick Run, two thin beds
of coal are found, occupying a position above that at Spring
Lick. The upper coal is regarded as a local bed, at least not
having any very extended area; the lower one is probably
Coal K. .

The following section shows the position the two beds hold
towards each other:

. Three feet huff, hrown, and drab sandstone.

. Two feet ochreous and blue clay.

Four inches brashy coal.

Ome foot plastic fire-clay.

Fifteen feet ochreou~ and blue shale, with sandy concretions.
Four inches hard, sandy shale.

. Fourteen incles coal.

Ten feet sandy and argillaceous shale,

. Sandstone; the hrst above Coal L.

WD s On b b b -

From Spring Lick to Ferguson's Station, which is at the
ninety-third mile-post. the rocks are nearly horizontal, but
undergo several local modifications.

The Bee Spring sandstone is pretty persistent; but the first
sandstone above Coal L passes into shale, and Coal K thins
to an inch or so, and finally disappears at some point between
mile-posts ninety and ninety-one. On the hill opposite the
ninety-first mile-post about forty-five feet of bluish-grey sandy
shale is exposed, the bottom level with the railroad track, with
about seventy-five feet of sandstone still above.

It does appear here as if the Bee Spring sandstone had
disappeared or passed into shale, with the sandstone, which
occupies a position above it, come to view.

At Ferguson’s Station the shale is exposed in the railroad
cut. On the hill back of the store a thin coal, about twelve
inches thick, occurs at the top of a sandstone some ten or
twelve feet thick.

I am rather doubtful respecting the place of the coal, being
inclined to regard it as equivalent either to Coal K or to a
thin seam only two inches thick seen running through the
shales over the Bee Spring sandstone about half way between
Spring Lick and Ferguson’s. The top of the sandstone, im-
mediately below the coal, is a mass of Stigmaria ficoides with
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the rootlets attached. On Mr. Jas. Ferguson's land, about
one mile and three quarters northeast from the station, several
openings in the coal have been made. Two horizons of coal
are found as indicated in the following section:

1. Ten feet or more of blue, blue and chocolate colored argillaceous shale.

2. Three feet of enal. The upper three inches of the bed is dull hlack, with a frac.
ture resembling that of cannel eoal. The bottom four inches rash coal made up of
the Aattened bark of Sigriflariz and Sijpmaria ficoides. The remainder of the coal 5
glussy black, close-textured, firm, and of excellent quality.,

3. Twenty feet shale.

4. One foot coal.

This coal has been regarded as Coal H, though it is a ques-
tion whether the conclusion is correct. For the present, how-
ever, it will be so considered; at least till more light may be
thrown on the subject by future investigations in*this region.

There is some confusion existing in regard to the rocks in
the locality in question, the information concerning them not
being as complete as desirable. This is, in great measure,
due to the fact that the sandstones have a great tendency to
pass into sandy shale, the change frequently being so abrupt
that, without the aid of numerous exposures, the observer is
apt to be led astray; also to the fact that at Ferguson’s the
rocks are dipping south, while towards the east they are hori-
zontal.

Between Ferguson's and Horse Branch, a distance of two
miles and a half, rock exposures are rare. The hills on the
north recede from the railroad, while the rocks on the southern
ridges are so disturbed that, with the limited outcrops, it is a
quite difficult matter to connect them,

At the first cut west of the 49th mile-post, seventeen feet
of blue sandy shale is exposed, which probably is a continua-
tion of that seen at Ferguson’s Station. It appears to be dip-
ping east. There is reason to believe that the rocks on the
southern hills make a wave between Ferguson's and Horse
Branch, the crest of the wave occurring somewhere between
mile-posts 94 and g5, the rocks falling off towards both Fergu-
son's and Horse Branch.

On Mr. Wm. M. Miller’s land, about south of mile-post 95.

a coal bank has been opened. The coal ranges from twenty-
410 :
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seven inches to two and one half feet in thickness, and is of
fair quality. Its bedding, however, is very irregular; slicken-
sides and rolls being predominant features in it. The coal
has much the appearance of the three feet bed north of Fer-
guson's, but there is reason to believe that it occupies a lower
horizon. The coal, so far as opened, has a general dip of g¢°,
course south 60° west. This is a very strong dip, and, if con-
stant, represents a fall of sixteen feet in every hundred, or,
approximately, eight hundred and thirty-two feet in a mile.
Of course, however, the angle is not constant; but it is un-
doubtedly persistent for a sufficient distance to bring the coal
below the sandstones and shales at Horse Branch.

In the cuts just west of Horse Branch the thick series of
sandstones and shales underlying Coal H come to view. The
total thickness has been estimated as being from eighty to
one hundred feet. The sandstones are very micaceous, loose-
textured, quite friable, and curiously cross-laminated. They
frequently and abruptly pass into shale, the transition often
being so sudden as to escape notice. The series are exposed
in the cuts from Horse Branch to Rosine and beyond, exhibit-
ing an alternating system of shale beds and sandstones. The
tunnel just east of Rosine is driven through the upper part of
the series. From Rosine to mile-post one hundred and four,
a distance of five miles, this sandstone i1s exposed at intervals
in the hills and in the railroad cuts. It has a gradual dip to
the west, allowing Coal H to come to view at Mr. ]J. M. Sandi-
fur's house, about one mile and a half a little west of south of
Elm Lick.

The coal is exposed in two places there, on the creek; at
an old mill site, as a smutty coal of fourteen inches, and in the
bank of the creek, about fifteen feet below that, as a good
bed two feet thick. A better view of the coal was obtained
there than was offered at any other point along the railroad.

A section made in the vicinity exhibits the following arrange-
ment of the strata:
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wn

Brown and ferruginous shaly sandstone . . . . . . . . . . . . .. 10 feet.

Farthy ooll o o woianm aieim wmome seed R KoSTE NETE e 1 “ 2inches,

Sapdy shale . . . . . . 4 2 a4 wm s s w e s e s 4

Ferruginous shaly sandstone . . . . . . . . . . . .+ & « « + . & ¢ s

. Covered space, about . . . . . . . & & &« 4 & o & & ¢ & = = & & = 3

. Brown disinlegrating sandstone . . . « & & ¢ & & & & 6 o2 s s . o4 s 2

. Firm, glossy black, gond coal. . . . . . . . . . + ¢« & o & &4 . 2

Blue sandy shale. This is very changeable; it is sometimes grey, soft
sandstone, and again passes bhelow inte brown sandstone, containing
markingsresembling Cauwlerpites . . . o o o o ¢ ¢ o o & + o« = & g

In digging his well on a point higher than the mill-site, Mr,
Sandifur pierced one coal bed of two feet thickness, at eight
feet below the surface, and penetrated another, supposed to
be the upper bed at the mill-site, at eight feet below that.
These are included under the letter H, according to the num-
bering of the coals adopted in this report.

In the Hines' Mill and Cromweil road, just west of Sandi-
fur's house, the coals found in his well are exposed, as exhib-
ited in the following section:

S

1. Soft brown disintegrating sandstone . . . . . . . . . . . . . . . . 58 feet.

Z. Boff and drab clay . . . v & o o a0 0 o 5.4 & o @ & & 4 Fo0w w 1 foot,

B ORI o o o e E W e WEE SR w N s R SR B g inches,
4. White and ochreous fire-elay . . . .+ « - ¢ v v ¢ o 4 v 4 & 4 0 oa s g feet,

5. Buff to brown micaceous sandy shale, in hard, thin lamin= . . . . . . [

6. Ochreous argillaceous shale. . . . . 4 & ¢ 4 4 & & o« & « = = = # &« 3

T DO L e o oaige o wEOR WCEDE SN W0 wns Bndis W 4 ¢
B Clay and healdio 5000 LNe B Wi e Re o e e w o

g. Covered to level of vailey. Level of railroad nearly. . . . . . . . . o

About one quarter of a mile west of Mr. Sandifur's the
sandstone No. 1 of the foregoing section is exposed, exhibit-
ing a thickness of forty feet.

Ascending the hill, following the road towards Beaver Dam,
additional sandstone is exposed, making the entire thickness
in that locality to be about eighty feet. There is great sim-
ilarity in the physical features of this sandstone and that seen
on the railroad between Elm Lick and Rosine, but I scarcely
think they are equivalent. It is more probable that the one
in question overlies the Rosine sandstone, with Coal H be-
tween. Such was the conclusion when the vertical section for
this district was constructed.

The sandstone caps the ridge on to Richard Stewart's house,
which is about one mile or a little more west of Sandifur’s, on

the Beaver Dam road.
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About one quarter of a mile east of Stewart’s a thin coal
stain of about two inches, sixty feet below the hill top and
thirty feet above the level of the valley, is exposed. The val-
ley at this place is about seven feet lower than the railroad
track is at a point near the bridge over the South Fork of
Big Muddy Creek. This coal is probably equivalent to the
upper bed at Sandifur's. In Stewart’s well, on the top of the
ridge, eighteen feet below the surface, a thin coal is reported
to have been found. Possibly it is an outlier of Coal E.

Sandstone equivalent to that at Sandifur’s was found under-
lying the coal, and penetrated to the depth of twenty feet.

From Stewart's to Beaver Dam the sandstone crops out at
intervals; occasionally seen in thin layers and again in mas-
sive beds ; always soft and with a tendency to disintegrate.

Valleys, which are usually wider towards the railroad than
towards the south, frequently cut the ridges, which in many
instances recede far from the railroad. Rock exposures are
few. In the Hartford and Morgantown road, opposite |. M.
Peak’s house, and a short distance from the railroad bridge
over the South Fork of Big Muddy, the sandstone overlying
Coal H is exposed for twenty-five feet, the base being about
twenty feet above the bottoms. It seems that the rocks are
dipping towards the road.

At the side of the road leading south from Beaver Dam,
near Mr. Thomas Stevens’ coal bank, Coal E is exposed. It
is eighteen inches thick, covered with hard, polished, slabby,
bituminous slate, and is of excellent quality. It is about fifty
feet below the coal at Stevens’ bank, and twenty-five feet
above the railroad at Beaver Dam Station. The coal is also
found on Mr. J. M. Peak’s and on Mr. ]. B. Poyner's land. At
Mr. Poyner's, which is about one mile and a quarter south
25° east from Beaver Dam, the coal ranges from fourteen to
twenty inches in thickness, and is of excellent quality. It is
covered by three feet of hard, polished, bituminous slate,
abounding in fish scales and spines.

At Mr. Peak's, three quarters of a mile north 25° east of

Beaver Dam, the coal is thirteen inches thick, covered by one
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foot or more of bituminous slate, with Cordadfes and fish re-
mains. The coal is only fifteen feet above the bottoms at this
place; a consequence of the northward dip of the rocks.

The coal is also exposed in the east banks of Rough Creek,
at Hartford. The coal there is rotten, varying from four to
fourteen inches in thickness, and covered by two feet of
smooth, slabby, bituminous slate, containing numerous fish
scales of the same species as found at Poyner's and Peak’s.

In the Hartford and Beaver Dam road, about one mile and
a half from the latter place, a coal stain of fourteen inches is
seen, occupying a position below Coal E. It is doubtfully
referred to the highest coal at Sandifur’s. It is overlaid by
twenty-five feet of shale and sandstone, and underlaid by olive
and drab sandy shale.

At Mr. Thomas Stevens’ coal bank, about three quarters of
a mile south of Beaver Dam, Coal D is worked. The coal
averages four feet eight inches in thickness, and is of very
fair quality. The thin pyritous shale usually accompanying
the coal is found in the bank, filled with the typical fossils.

From Stevens' bank to the Taylor coal mine* there is a
rapid fall in the rocks, the coal at that place occupying a lower
level than the railroad track.

The distance is about one mile, the rocks making a descent
of about seventv-five feet in that distance. On the hills back
of the Taylor mine the limestone over Coal B makes its ap-
pearance, the coal being represented by a mere stain. The
““Anvil Rock" sandstone caps the hill.

From the Taylor mine to the McHenry mine, a distance
of about two miles and a half, the rocks lie tolerably horizon-
tally, Coal D retaining its position towards the railroad. At
McHenry Coals A and B are both found on the hills; neither
is fully developed, however. From McHenry to the Lewis
Creek tunnel the sandstone overlying Coal D thickens. At
the cut immediately west of the Lewis Creek bridge, about
half a mile west of the 113th mile-post, it is exposed, display-
ing a thickness of fifty-five feet.

" *This coal mine, with others along the road, is noticed in another chapter,
414
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At the Lewis Creek tunnel, which is but a short distance
east of mile-post 115, two thin coals are seen, which are refer-
able to Coal A,

The following section displays the arrangement of the
strata :

1. Shale with thinbeds of carbonate of irom . . . . . & = & « & ¢ =« =« « « « 24 feet,
2., Bitumimnusslate. . . . . . . . . & . . 4 b 4 e s e s o= e s . ow o 3 “
3! c:ﬂl - " L L] - L ] * . » L ] L - L] - - L ] - - ] - L] L 1] - - L L L] » » L] I i
4. Shale; black and bituminous, shading intoslate . . . . . . . . . . . . . g "
5! Cual llllllllllllllllllll 4 - - - - L] - ] * L ] L ] z “
6. Clay with pyritous concretions, . . . . . ¢ « « & « &« « 4« = o o « & = 14
?I {:ll? md c'mj * & - - & - - L] L] - L - L] - L L] - - - - L] - - L] - - - - H I".
8. Hard clayey shale with large pyritous concretions. , . . . + « « « &« &« « . 488
g. Limestone; impure, ashy-hlue mottled with white. local? . . . . . . . . 2 4
1a. Lirab shale with nodules of sandy jron-stone. . . . . . . &« « + &« = « « . 3 -
11, Limestone; very nodular. Torilroad . . . . . . o o o o -« o . . 5 u

Between Lewis Creek tunnel and Rockport the rocks extend
in a series of undulations, and are faulted several times, end-
ing with a down-throw at Green river.

The first fault occurs a short distance east of mile-post 116,
the Anvil Rock falling to a level with the railroad.

At the first cut east of Rockport the rocks are much dis-
turbed, the strata being contorted and crushed in a singular
manner. At the extreme eastern end of the cut, a six-inch
coal smut, underlaid by fire-clay, is exposed level with the
railroad track. Taking a wave-like dip to the west, it is lost to
sight for a short distance, but makes its appearance once more
at the west end of the cut. A slight fault, or rather fracture,
occurs there, and the coal takes a sudden dip to the west, dis-
appearing below the railroad.

Between the above mentioned cut and the one near the
depot building at Rockport there is sufficient rise in the rocks
to bring up Coal B, which is exposed as a thin bed at that
place.

The following section exhibits the structure of the eastern
end of the cut:

I “Anvil Rock "sandstone. . . « . &+ = = = s = = = = = = s = = o« 10 fest.
2. Slﬁd}" E-I.'EIIE - ™ - ] # - - # w - - - . = - - W - & [ * - - " - I rﬂﬂl.
3' CI".? .nd cml- "= & - ® & ® ® ® & # ® 4 ® @ F£ #F 8w B F & & = & @ 'ﬁ iﬂﬂhﬂr
+ B]ue clar L - - - - - L] ® L3 L] L ] # - - # - - ] L3 - - L3 ¥ L] - - : rm-.
§- Limestone, containing Prod. Prattenianus. . . . . . « « o . « . . 1 foot.
ﬁ. Ehle 'nd m.‘r]il': - - - L] L 3 L3 * L ] - [ ] L] - - L] L3 - - . . - - - : rm.
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7. Limestone; rough,irregularly-bedded, abounding in fossils, viz: Spirifer
camerafus, Spr. plino-converus, Chomeles Smithii, Archacocidaris
slyfas, €1C. . . L oL L . L o b e s e e e s e e e e e s 6 inches 10 3 feet,
foot

g Coal . . . . . s e e e e e e e e e e e e oes e s oa 7 inches,
10. Blue and yellowish arpgillaceous shale, with ochreous concretions ahuut

the middle. Czlearecus nodules are distributed through the lower

PRI & oie s sl m W w owiw w e “ Rl & o g i . B feet,
L. Farthy lImestone. . . o o v v s o s s 0 s 60 s sis o & 8 o . 1 foot & inches,
12. Sandstoné and shale to the railroad.

This section is of interest as showing the presenee of lime-
stone below coal B, which is represented by the thin coal
No. o.

Excepting No. 1, all the strata on the south side of the cut,
down to No. 12, lie horizontally till they near the west end.
On the north they dip slightly to the west. At the west end
the sandstone is brought down by a fault, crushing down the
underlying rocks. and resembling a wedge. At the river, a
short distance beyond the cut, it is horizontal, standing out in
a vertical escarpment, the mass presenting a thickness of forty
feet.

Beyond Green river, in Muhlenburg county, the Anvil Rock
and associate coals still continue to furnish exposures, extend-
ing in a series of waves to within a mile or two of Greenville.

At Paine's mines, about one quarter of a mile north of
Green River Station, Coal A has been worked at a thickness
of six feet, the coal being reached by drifting. The thickness
is said, however, to be very variable, ranging from one to six
feet. The drift having been deserted, was in such a bad con-
dition that it could not be entered.

In the first cut west of Green River Station the sandstone
underlying Coal B is exposed.

Coal C makes its appearance as a streak of three inches,
included between the upper beds of the sandstone.

From Green river to within a short distance of the Rich-
mond mines, a distance of nearly two miles, the rocks are
regular and retain their horizontality.

Between the two points, at the old mines of Collier and
Woodcox, opposite the 118th mile-post, Coals A and B have
each been workad. Coal A is five feet thick, immediately

overlaid by the Anvil Rock.
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Coal B is also five feet thick, and occupies a position five
feet below Coal A.

From these mines to the Richmond mines, a distance of
not quite half a mile, gentle hills are seen on either side of
the road, with occasional intervening valleys.

Near the Richmond mines the strata are found to have
experienced peculiar changes. Coal A has dwindled to a few
inches, Coal B has also thinned materially, while Coal C has
thickened remarkably, displaying a thickness of two and a half
feet at the mines ; farther west, however, it commences to thin,
and in a short distance finally disappears.

Coal D, the working coal at the mines, is reached at ninety-
five feet below the bed of the railroad. In the three miles
included between mile-posts 119 and 122, the rocks, though
apparently horizontal, make a slight undulation, dipping first
to the west and then rising, thus bringing the Anvil Rock
sandstone on a level with the railroad between the points, but
allowing the first underlying coals to come to view at either
end.

At the first large cut west of the 119th mile-post the sand-
stone displays a thickness of from forty-five to fifty-five feet.

At Nelson Creek Station Coal A has been estimated to lie
at from eighteen to thirty-five feet below the surface, depend-
ing altogether on the nature of the ground.

At the cut on which mile-post 122 stands the rocks rise,
allowing the shale under the Anvil Rock to come to view.

The rocks here present some remarkable changes, both
physically and in position. The major part of the cut is
through sandstone. Towards the west end, however, this
rises, or more truly seems to thin from below, and a medley
of clay and shales comes to view,

Coal A is represented by a few patches and thin streaks
of coal in the base of the sandstone. Towards the west these
eventually split off from the sandstone, and traverse the shale
for a short distance, gradpally disappearing as mere threads.
Then a sandy limestone makes its appearance, varying from

twelve to eighteen inches in thickness, which, after a series
VOL. 1.—27 417
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of irregular undulations, also disappears towards the west.
Figure 1, plate 4, represents a hasty sketch of the cut.

The limestone is argillaceous, quite ferruginous, and some-
what sandy. It resembles the limestones at LEWIS Creek
tunnel, and is probably of local origin.

. It is probable that the irregularities in the bedding of the
strata at the cut are caused by a slight fault; the rocks beyond
the cut west seem to make a drop of a few feet, and then fall
gently to the west.

At Owensboro Junction the centre of the coal basin, as it
is noted along the line of the railroad, is reached. Coals A
and B occur about on a level with the railroad. A number
of mines have been opened in either the one or the other
bed at the town. These are mentioned in a succeeding chap-
ter.

From Owensboro Junction the rocks and coals rise rapidly
to the west, Coal B, which is level with the road at the Junc-
tion, being about thirty-five feet above the railroad at Mercer's
mines, a distance of three miles. This is not all of the rise,
however; the railroad ascends eight feet, making the total
rise to be forty-three feet. From Mercer's to the Mubhlen-
burg mines the rise is still more rapid. The distance is not
quite a mile, the rocks taking a rise of fifty-four feet, still
ascending towards the west till they disappear. The effect
of this rapid ascent of the strata is seen at Greenville and
vicinity, where the lower series, from Coal D to Coal F, come
to view. It seems, in fact, that the explanation is to be found
in a faulting of the rocks just east of Greenville.

In the town of Greenville Coal F is exposed in a ravine
back of the “ Reno House.”

A section made to include the rocks in the immediate vicin-
ity of the town is as follows:

1. Ten feet or more of soft, ferruginous, disintegrating sandstone capping the high points in
the immediate vicinity of the town.
2. Fourteen inches of coal dirt. Coal F.
3. Ume foot of fire-clay.
4. Five feet of sandstone and shale, with ochreous concretions,
g. Three feet of mottled blue, dove and drab, somewhat nodular limestone,
. Twenty-five leet or more of soft sandstone.

418



LOUISVILLE, PADUCAH AND SOUTHWESTERN RAILROAD. 05

The limestone number 5 undergoes some remarkable and
sudden changes. Where first seen, in the ravine back of the
«Reno House,” it was noted as a heavy-bedded, somewhat
nodular limestone, coming immediately under the coal. On
the road towards the depot, it is a breccia of sandstone and
limestone, gradually shading into sandstone., Then on the
Russellville road, at the south part of the town, it presents the
appearance of a good, compact limestone. It is very proba-
ble that the rock is peculiar to the district around Greenville;
certainly having a limited area as far as regards the region
adjacent the railroad.

About half a mile southwest of the station, up a little ravine,
the place for Coal E is found. It is only represented by the
overlying bituminous slate.

On the Madisonville road, about one mile in an easterly
course from ** Rickett’s Orchard,” the same slate is exposed.
The coal is represented by a mere stain.

The following section includes the rocks immediately asso-
ciated with the slate at that place:

1. Three feet bituminous slate,

2. Ejghteen inches ciay, with a thin coal stain,

3. Three feet white sandstone, resulting from fire-clay.

4. Ten feet ur mure ol shale, with occasional thin layers of sandstone, and large, heavy,
dark blue lerruginous sandstone concretions.

In the cut just east of Greenville, a curious instance of
cross-bedding in sandstone is to be seen. Figure 2. plate
4, represents a rough sketch of the sandstone. Besides the
remarkable cross-lamination and bedding, there appears to be
a fault there, the sandstone at the east end belonging above
that at the west.

Beyond Greenville the rocks are horizontal, but with a
higher series come to view. Coals D and E are both found
in the hills.

At Gordon's Station Coal D is worked at the several mines
located there. It is in the hills high above the railroad. On
the old '* Lucket farm,” below the railroad, Coal E is exposed.

The following section exhibits the order in the strata at
Gordon’s Station and vicinity, commencing at Estill's coal
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bank, and descending to the level of the valley south of the

road :

1. Sandstone, about . . . . 4 4+ ¢ ¢ 4 4 s 4w 0w s e 0w o8 os o o= oww 25 feet.

T Samdy SIE G < 6. sie s T LY e W ek w e e 25 “

3. Heavy ferruginous limestone, mnlunmg small gasteropods . . . . . : 2 inches,
4. Sandyshale . . . . . . . . . . L L ... L e e e e e 20

5. Elml: bituminous slate . . . . . . . . . . v s 4 4 4 4 s oo 1% =

B BRI e v eriinn  mvwnn e wreeE RS RceiE B wiid T 4 * Io W
7. Muostly covered space; notably sandstone. . . . . . . « . . . . . 40 «

B. Hard, blue, pyritiferous limestone . . . . . « & &« & « & & = « = 6 i
g. Muostly covered space; sandstone oatcroppings . . . . . . . . . . 25 o

0. Sandstone . . & . . . s s 5 e s b ke 8 B o e e s iIs

If. Sandyahabe . . o ¢ & s 5 4o s s sk b e s e o ss s s 15 “

12. Bituminonsalabe . . . . . . i ¢ v 0 e b b e e s a e s s e 10
13a COM E u: v o winiia Bsa mank miow mow E ESwd GRLE R e g -

Beyond Gordon’s Station, at a point between mile-posts
137 and 138, there is apparently a fracture in the rocks, the
coals dipping rapidly to the west so as to pass below Coal B
at Pond river, where it is thirteen feet above the bed of the
railroad at the bridge.

The distance is six miles, and the fall is one hundred and
forty-five feet, a little more than twenty-four feet to the mile.

Down the river from Bakersport, about half a mile below
the railroad bridge, Coals A and B are exposed on land be-
longing to Fobel and Krauth. Coal B has been worked to
a limited extent, the mine being entered by a drift. Coal A
displays a thickness of five feet, and Coal B a thickness ol
four feet ten inches.

The two beds are separated by sixteen inches of limestone.
At Bakersport, on the west bank of Pond river, the limestone
displays a thickness of six feet, showing a remarkable thick-
ening (for that especial rock) in the short distance separating
the two points.

From Bakersport to Nortonville the rocks are nearly hori-
zontal, Coals A and B occasionally outcropping on the south-
ern hills.

At Nortonville a heavy fault is met with. In fact, the town
seems to stand on the eastern limits of a series of faults, some
of them coursing in a northerly direction, and others coursing

about south 55° west,
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These latter faults, however, are not immediately in the
vicinity of the road at Nortonville, but are some distance to
the north and south of it.

The main fault, which seems to be a down-throw, crosses the
road a short distance west of the town.

At Mr. Wm. Mills’ coal bank, about one quarter of a mile
north of Nortonville, on the east side of the St. Louis and
Southeastern Railway, Coal B has been worked, and has been
estimated as being about level with the Louisville, Paducah,
and Southwestern track at the town.

West of the town, on the west side of the St. Louis and
Southeastern Railway, the sandstone overlying Coal D is
exposed.

The coal dees not crop out, however, so far as known, at
any place in the vicinity of the town.

The amount of down-throw is from sixty to eighty-five feet.
From this main fault the rocks and coals seem to rise in a
series of curious step like faults.

In representing these faults in the horizontal section there
is a degree of uncertainty as to the exact location of the line
of the fractures. The exposures are not continuous in the
hills, and small valleys are frequent; consequently, the where-
abouts of the fractures had to be estimated. As the horizontal
section is not represented as being an abso/ufely correct one,
however, but is to be subject to future corrections, acting as a
preliminary basis for studying the geological structure of the
region across which it is taken, any mistakes, if there be any,
will be easily remedied.

The faults in question extend from a short distance beyond
mile-post 152 to Rocky Gap. Beyond the Gap the rocks make
adrop of about twenty-five feet, Coal D lying at about ten feet
above the bed of the road. It then rises towards Underwood,
lying about level with the road there, and then makes a slight
bend to the west to Caney Fork of Tradewater.

Near Thos. G. Davis's house the sandstone overlying the coal
is exposed on each side of the valley of Caney Fork, stand-
ing out in heavy cliffs.

421



68 GEOLOGY OF THE REGION ADJACENT TO THE

At the centre of the valley it is brought down by a fault,
crushing the coal up at that point.

The rocks rise from the middle of the valley, both to the
east and west, assuming a comparatively horizontal position
within a short distance of either side of it.

This fracture in the rocks at Davis's is no doubt an asso-
ciate of the faults at the Caney Creek mines, discussed in a
succeeding chapter.*

As intimated, the strata in the vicinity of the Caney Creek
mines exhibit a series of disturbances; but in general the
rocks from those mines to Woodruff lie horizontally east and
west, rising towards the north, however. The rocks on the
southern hills, however, d7p towards the north, a lower series
coming to view than is to be found in the northern hills. In
fact, it appears that the railroad from Caney Creek to within
three or four miles of Tradewater passes along the trough of
a fault, the course of which is about north 55° east.

On the north side of the road, to within two miles (perhaps
a little more) of Tradewater Station, the high coals cap the
hills, dipping towards the road, while on the south coals as
low as Coal | are exposed.

The hills on either side of the railroad are in many in-
stances quite distant from each other, so that the coals on the
south are apparently, so far as their topographical position
would imply, identical with those on the north, while in reality
they belong below. The coals on either side, as previously
intimated, dip towards the road, those on the north having
the greatest fall. The existence of the fault in question does
not seem to have been noticed by the majority of those mak-
ing investigations in the region, and, as a consequence, much
confusion and perplexity has ensued. The attempt has been
made to connect the beds as exposed on the north and south
with each other; of course resulting in failure. An illustra-
tion of the topographical relation the coals in question bear to
each other is to be found in the vicinity of the St. Charles

* The singular position of th: rocks at Davis’s suggests that they may have been faulted by
the undermining by water of the lower strata.
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mines. The coal worked at the mines is Coal D, occupying
a position (as measured from the mines) about thirty-two feet
above the railroad. On the hills south of the road, on Mr.
Childer’s land, opposite the mines, Coal I crops out with the
limestone lying forty feet above Coal |, also exposed, both
dipping northwardly

These occupy a position about sixty feet above the road,
measuring the distance from their place of outcropping to the
railroad. Were they extended to the road, however, the dis-
tance would be diminished considerably.

The coal at the St. Charles mines dips south 30° east,at the
rate of three feet in the hundred; this is sufficient to bring it
about level with the road, did it extend so far.

Not perceiving the fault, these coals have been regarded by
some as identical, who thus commit a serious mistake.

The coal on the south having been recognized as No. 4 of
Dr. Owen, by those acquainted with the coals in Union county,
they have considered that at the Caney Creek and St. Charles
mines to be No. 4 also, when, in fact, it is his No. g, or Coal
D, according to the nomenclature adopted in this report.

In studying this district the two regions lying to the north
and south of the road should be kept distinct.

Taking the limestone previously mentioned, which is prob-
ably equivalent to the * Curlew limestone” of Dr. Owen, as
the starting point on the south, and allowing for the dip, there
will be no difficulty in locating the different coal beds towards
the south; but when the attempt is made to build conclusions
for the country north of the road, based on what ma, be seen
on the south, it will inevitably lead to error.

It has been previously stated that the railroad followed the
trough of the fault. The statement was intended to be gen-
eral in its character: the fault has a general course south 55°
to 80° west, while the road runs nearly west; following the val-
ley, however, which is probably a sequence of the fault.

Beyond the St. Charles mines the hills are, in the greatest
number of instances, quite distant from each other, with the

rocks still retaining their synclinal dip.
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Consequent on the curves in the course of the road the
rocks are sometimes level with, and again above it.

The rocks associated with Coal D extend a considerable
distance beyond St. €Charles, but fAnally disappear from view
beyond Hamby's Station, and the connection between them
and the lower ones is lost.

On the south side of the road, however, Coals I and ] may
be followed until the connection with Coal L is made. On
the horizontal section, therefore, a gap of about three quar-
ters of » mile was left to avoid producing confusion, and the
geology then drawn in as it is presented on the southern hills,

In Dr. Woodruff's lane, about half a mile in a northwesterly
direction from Woodruff, Coals A and B crop out, with two
feet of limestone between them.

The coals are about three hundred yards north of the rail-
road, and ten feet above the track, brought down by the rapid
dip mentioned heretofore.

The sandstone overlying Coal D is seen on Cane Run, a
short distance away from Coals A and B. Starting at these
Coals (A and B), and following up Cane Run to the old
Pritchett farm, the sandstone is in view all the way, rising
rapidly to the north.

At the Pritchett farm it constitutes the backbone of the
ridge (one of the spurs of Wright's Mountain?) Pursuing an
irregular westerly course from there, following the ridge, the
sandstone is traced to Hamby's Station.

On Sandstone Branch (between Cane Run and Rocky Mt.
Branch), half a mile east of Hamby's Station, it is exposed in
heavy beds, some thirty feet thick.

On Rocky Mt. Branch; at the crossing of the Princeton and
Greenville road, about half a mile north of Hamby's Station,
it is seen presenting a thickness of from thirty to forty feet.

At Mr. John Day's, a short distance up the branch from the
Greenville road, the same rock is seen with a coal bed about
ten feet above it. The thickness of the coal was not known.

On Mr. Dixon Wright's land, about one mile and a half
north 24° west of Hamby's Station, coal also occupying 2
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position above the sandstone (probably equivalent to that at
Day’s) is found. It is of excellent quality, so much as could
be seen, which was only two feet, the base not being exposed. -

Coal is exposed in a number of places on Mr. Wright's
property. At one place, where measured, it was found to be
five feet thick. It is reported to be seven feet thick near Mr.
Wright's house. This coal and that on Mr. Thomas Crab-
tree’s place, about two and a half miles north of the railroad
bridge over Sugar Creek, is in all probability Coal A. It is of
good quality, and underlies a large area of the country.

At Capt. John Hamby's house, which is about half a mile
in a northeasterly direction from mile-post 160, sandstone is
exposed, which is probably equivalent to that overlying Coal
D. A bed of coal is reported to occur above the sandstone.
It was penetrated two feet, but not passed through.

On Captain Hamby's land, about two hundred yards west ot
the 16oth mile-post, north of the railroad, a well dug to the
depth of twenty-two feet exposes sandy shale very like that
overlying Coal D. It is quite probable that coal is to be found
within a short depth. Beyond Captain Hamby's house, the
sandstone traced from St. Charles mines is lost to view, the
country merging into flat land,

Farther north, however, at Mr. Dutch Woodruff's coal bank,
Coal D is exposed and has been worked.

Consequent on its rise to the north the coal is high in the
hill, with another bed two feet thick and most excellent in
quality at from ffty to sixty feet below it.

On the old Breathitt farm® on the south side of the reoad,
about two hundred yards west of mile-post 160, the limestone
above Coal ] crops out. It is about ffteen feet above the
level of the valley, indicating that the coal should be found at
about twenty feet below the surface.

Half a mile south of the mile-post, also on the Breathitt
place (south of the house), Coal 1 has been partially opened.
Its entire thickness could not be seen; it is reported to be

* Now owned by Col. Gano Henry.
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three feet. The coal is hard, glossy black, and at its exposure
appeared to be most admirable in quality.

In a hill about four hundred yards south of the railroad,
about three quarters of a mile east of Murray's switch, Coal
J is found. Only the upper part was exposed, so that its pre-
cise thickness could not be ascertained by actual measurement.
It is reported to be four and a half feet thick, which measure-
ment agrees very well with other reports.

The limestone is seen on the hill at forty feet above the coal,
the intervening space being taken up by sandstone and shale,
The coal is one hundred feet above the valley of Caney Creek,
on which stream an outcrop of sandstone is seen, which is prob-
ably the top of the conglomerate, or the first sandstone above it.

At Tradewater Station the conglomerate and associate coals
make their appearance. The conglomerate is about eighty-
nve feet thick, and is exposed in the cuts at the station and in
the hills. At Mr. Alexander’s, about half a mile south 50°
east from the station. Coal L has been worked, and is reported
to be two and a half feet thick.

According to barometrical measurements, the coal should be
found at from ten to twenty feet above the level of the rail-
road at the station.

At “Coal Ford,” on Tradewater, the coal crops out in the
west bank of the stream, showing a thickness of four feet
(scant). The coal dips north 20° west, at an angle of about
2”: the situation of the bed is such that the angle of dip could
not be accurately determined with the means at hand.

During time of low water in the river a coal lying below
the conglomerate may be seen in the bed of the stream. lts
thickness has never been ascertained.

Beyond Tradewater, the conglomerate forms the geological
features along the road for several miles, disappearing at some
point near the 171st mile-post. The exact limit of its western
extension was not definitely ascertained, however, the time
necessary for so doing not being convenient; nor was it con-
sidered necessary for the usefulness of the work in hand that

it should be done at this time. When the question of the
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mineral wealth of Caldwell and adjoining counties comes to
be considered, it certainly will be very important that its exact
limits should be defined, on account of the coals, and possibly
iron ores, associated with it,

The Arst exposure of the rocks underlying the conglomerate,
the Chester Group, is seen a short distance east of the 171st
mile-post.

The limestones, alternating with shales, are exposed at inter-
vals on to the first cut west of mile-post 172.

At that cut sandstones and shales occupying the position of
the Big Clifty sandstone,* lying at the base of the Chester
Group, come to view.}

They are exposed in the two succeeding cuts, dipping at a
high angle, nearly 45°, north 60° east. The total thickness
is about two hundred feet.

The upper members of the St. Louis Group appear at the
cut where mile-post 173 stands. Here the rocks dip south 60°
west, at an angle of 2°. It will be noticed that this is the
reverse of the dip at the cut where the Big Clifty sandstone is
exposed. The axis of the anticlinal is about six hundred feet
east of the 173d mile-post.

From this point to Princeton the members of the upper
division of the St. Louis Group are exposed, assuming com-
parative horizontality near Scottsburg, and retaining it, with
slight variation, on to Princeton and beyond.

At Princeton and vicinity fine exposures of the group are
obtained, nearly all the beds, from the top of the series to the
blue limestone of the second division, appearing in the hills
back of the town and in the railroad cuts.

The following section was constructed to include the rocks

in the vicinity of the town: I

1. Drab limestone in heavy beds; the upper members rather coarse-grained, buish-
drab in eolor, with shale partings; the lower members fine-grained, even-text-
WS R L GO W IAEE o o i om e e w w R SR B sk Ema s ome s 35 fect

% Sce peneral section of the Chester Group.
$+To avoid a redundancy of names, the name * Big Clifty sandstone'” will be retained for
this series of sandstones, &c., though differing physically from the sandstone seen in Urayson
county, where it received its name.
1 The = Big Clifty sandstone" is exposed in the hills north of Princeton, hut was not included
in the section,
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2. Somewhat argillaceous, bluish-colored limestone, containing Orthis dubia? . . 5 feet,
3. Moderately fine-grained, bluish-drab limestone, abounding in small .ﬂrﬂ:mﬁim

and small Pewmsremstes . . . . . . . . . . . . . . .. 5
4. Coarse-grained blue limestone; abounds in Producsius elegans, Prod. cora, Retsia

T L T PO VI P L LS R |
g. Dark blue, fetid, impure limestone . . . . . . . .+ v & v v v o v w . . g i
6. Blue, coarse limestone., . . ., . . . . R W TR & D e 6ok 5
7. Greenish calcareous shale . . . B L ASELE RN B voww wem B
8. Thin-bedded argillaceous ImeHonE - o 5i cies wosh e e v "
g. Grey and oblitic limestone, with chert . . . | . o mek ke N e o e O M
1o, Oaliticlimestone . . . . . . & o . o s 4w 0w e w e R [

No. 10 is quarrled by the Messrs. McElfatrick at Princeton,

The stone is a most admirable material for fine structures,
being both beautiful in appearance and durable in quality.

In fact, for all structural purposes this odlite (not particularly
at this quarry, but in the entire region) can scarcely be sur-
passed by any of the lower carboniferous limestones. Beyond
Princeton the rocks are comparatively horizontal, extending to
the Tennessee river.

The Geodiferous limestone is exposed in the first cut east
of the 182d mile-post, and forms the surface structure of the
country on to the western limit of the carboniferous formation.
Beyond Eddyville it has been eroded in places, and the chan-
nels thus made filled by drift deposits.

These places are indicated in the horizontal section accem-
panying the report, and do not need special description here.

The cut at mile-post 196 is of peculiar interest, the drift
deposits, through which it is made, bearing large masses of
fine limonite.,

This is on the land of Governor Charles Anderson, who has
quarried considerable ore from the cut. There is, indeed, a
belt of country between the Cumberland and Tennessee riv-
ers, and also somewhat to the east of them, which affords an
abundance of very fine limonite.*®

From the 196th mile-post to the Tennessee river the lime-
stone is exposed at intervals. At the cut at the eastern end
of the Tennessee river trestle it exhibits a thickness of fifty
feet, lying horizontally, suddenly terminating at the river. .

Beyond Tennessee river, extending to Paducah, the country
is flat and covered with post-tertiary deposits.

®* As the study of the iron 'LEI&EE;?{-HFSEE?m_Eh;}gc of Mr. Moore, the subject will
not he commented on here, more than to state that there appear- to be a large area in this region,
accessible to the railroad or rivers, productive of the ore.
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CHAPTER III.

MINES AND MINING.

The present mode of mining in our western coal field is, in
many instances, defective ; or it would, perhaps, be nearer the
mark to say that the application of the system adopted is not
so uniform or thorough as it should be.

It is true the mines are yet comparatively new, and many
improvements may yet be introduced; indeed they must nec-
essarily be adopted, that Kentucky may assume the position
among the coal-producing States that she deserves. For, with
capital to develop it, there is no question that in her wealth of
coal she ranks among the first.

Too little care has been had for the future prosperity of the
mines. Had they been opened with skill, and properly equip-
ped with machinery at the very start, much money would have
been saved that otherwise has been expended in the way of
repairs, etc.

Now that these facts are becoming evident to the operators,
and skilled men are given charge of the mines, the importance
of improvements is acknowledged, and efforts are made to rem-
edy the evils perpetrated by former managers.

It must not be understood that a// the mines are here refer-
red to; on the contrary, some of them were opened with care,
and one or two are handsomely cquipped.

There are in all some fifteen or twenty mines in operation
along the line of the railroad, in immediate connection with
the track, from all of which coal is shipped. There are, be-
sides, a number of mines worked on a modest scale, and
outcroppings of coal in the region adjacent the road, which
may be connected with it by tramways, or else by side-
tracks.

Though considered of but little importance at present, no
doubt they will increase in value, and the coal be mined for
exportation, when the Kentucky coal has taken its proper place

in the different markets.
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The following list embraces the important mines along the
route, with the distance between each :*

— A e — ——— —

Name of mine. Distance in
imiles and tenths.
Taylor BEme™ 0. <5 ii5 & 600 5 S @ A W oae w ave & e o e
Render. . . . . . . .. FOE R EE W Ss mrEd Ehkm BRE e b i.7
MecHenry. . . . . . . . o ROE WS N MR RS W N i B
Ht:":kr“m1 - * - # L] - - - L] L] # L - - L Ll L] & Ll d - - # L d - # # r # 4r5
kMO o wow oo e W R CELE NS RGeS W ST # 2.9
Jlouisvilleand Stroud City . . . . . & v ¢ v 4 ¢ 4 v ¢ v o v 0w s . 7.5
RO 0 T SR e e win R R B R RO ACRYA Surens SELH A
St. lonis Coal Company’™s. . . . < + 4 4 o o 4 0 6 s 4 s 8 4 s o 2 s .5
Cypress . . . . . R EGe w s o T sl SR SN G 1.4
COppageE . » o o & = & & = ww W oaE e . moEw W oW oa o Ew e . |
Mercer's, . . .. . . . W i ST e i ERhis FIEE RN £ o1
Muhlenbhurg. . . & . & v & & & & & a = = = A T T " i.0
Gordon Coal and Mining Company. . . . . . . « « « « « & = &+ o 4+ 6.2
CHADINTS i 0 i EEE R ORI B wnm Seiis d R ELER ‘
APDUPEIEE . . oo womin momi o weaE e meive oeis mmeee s
Ay TreeK s 2 W e b e W iTe m e wE A Rw W R 18.4
S CRATTEE .- woe ik @0 ETE B0 Ee WESE MRS WHRAE SOESR AT b 1.8

*= This mine is 16858 miles from Louiswille.

Out of this .number certain ones may be selected as be-
ing worked on a more extensive scale than the others. These
are the Taylor, Render, McHenry, Richmond, Louisville and
Stroud City, Coppage, Mercer's, Muhlenburg, Caney Creek,
and St. Charles.+

Svstem of Mining.—The mines are all operated on the same
general plan, that” known as the pillar-and-chaméer or post-
and-stall system, as it is variously termed.

The rooms are turned at every thirty feet along the entry.
and are eighteen fect wide, leaving a pillar of twelve feet and
a stump of twenty-two feet. They are usually driven through
from entry to entry, cross-cuts being made at intervals to facil-
itate the passage of air and expedite the removal of the coal
as it is mined. The main enfries are usually eight feet wide,
and the side-entries (cross-entries) six feet in width.

In turning the rooms the entry is kept at a uniform width,
usually six to eight feet, for twelve feet in; the rooms are then

* The distances are taken from a list of stations Lindly furnished by the engineer's office of
ithe Lowisville, Padocah and Southwestern Railroad.

+ The *#5t. Louis Company " were ~inking a shalt when their locality was examined, and
sa were not fairly under way., See notice in another chapter.
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widened out, either on both sides or altogether on one side,
to the full proportions intended. There are modifications to
the dimensions as given, but thesg hold true in a general ap-
plication.

Plate 5 is a fair representation of the plan as it is operated
in this coal field.

There are, of course, changes made in the direction of the
drifts, etc., to suit local requirements, depending on the drain-
age, means of ventilation, depth from surface, etc., at the vari-
ous mines.

It has been the custom to pu// the pillars at an early stage
of the workings at some mines, while at others they are left
standing a considerable time before being removed; the whole
matter, so far as I am aware, depending on the fancy of the
inside manager.

This leads to the question, why cannot the /loeng-wa// system
be introduced with success? There certainly are localities
where it may be adopted.

The great advantage to be derived from it is the simplicity
of plan, ease of ventilation, and increased proportion of Zump
coal to nut and slack, an item of great importance in mining
our soft coal.

Mr. Warington W. Smyth,* in his excellent work on * Coal
and Coal Mining,” speaks in commendatory terms of the
application of the long-wall system to coals of six to nine feet
thick; not considering it indispensable, however, that they
should be of that thickness only.

In suggesting this plan heretofore to some of the super-
intendents of our mines, objections were raised in instances
where the roof was not good.

Mr. Smyth, whose position and range of observation has
enabled him to speak authoritatively on the subject, says:
“Nor is it necessary that the roof be good, although the ex-
pense will be very different according to its general fragility;
but if operations be carried with sufficient smartness to push
the working-place daily under a fresh or ‘green’ roof, it may

~* Chief Inspector of the Mines of the Cruwn [England) and of the Duchy of Cornwall.
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be managed on this system, even when composed of mere fire-
clay wilth slippery jorn!s.”

This is a strong recommendation, and as the roof is very
seldom bad in any of our mines (excepting a few instances
where Coal B is worked), there should be no objection on that
score.

The economy of the system is manifest, both in the dimin-
ished cost of driving entries, in the increased yield of good
coal, and in the additional safety to the miners.

It is a well known fact that when the pillars are pu/lied, after
standing for any time, it is always accompanied with danger.

The long-wall system has, according to Mr. Smyth, been
successfully applied even in the deepest Durham collieries.

It is hoped that the superintendents of our mines will yet
give the matter their serious attention; they can yet change
their present system into the long workings, and as a matter
of economy it certainly seems advisable.

The majority of the mines are opened by drifting, the drift
entering the hill either as a s/ope or a leve/. In some instances
two good and distinct coals may be mined in a single locality;
one by drifting and the other by shallow shafting.

In the majority of cases, where the coal is mined by drifting,
the bed is sufficiently high in the hill for the coal to be drawn
immediately from the mine to the tipple by the bank mules.

In a few instances, however, the bed and railroad are nearly
on the same level, necessitating the use of steam power to
elevate the coal to the tipple.

The tipple or tip, as it is usually termed, is built sufficiently
high, about thirty-two feet, to allow a car to be run under the
lump screen, and thus facilitate loading.

At the drifts where steam power is used in raising the coal
to the tipple it is brought only to the mouth of the mine by
mules. There the bank cars are attached to wire ropes pass-
ing around a drum operated by the engine in the tip-house.
and over a series of rollers placed on an inclined plane, and
are thus elevated to the tip; there they are taken charge of,
and the coal dumped from the car down an inclined planc
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through a chute, which carries it to the coa/ flat standing on
the track below. ’

Where the mouth of the drift is level with the tip, or neariy
so, the bank cars are carried directly to the tip by the mules.

Screens.—It 'is an undeniable fact that the coal from the
mines in general in this coal field is not cleaned as thoroughly
as it should be. The distance between the bars in the screens
is not sufficient at many of the mines. In the large screen it
should be at least one and three fourths inches, the maximum
two inches, and in the smaller one, one half inch. The usual
distances in the large screens, as now constructed, are one and
one fourth and one and one half inches.

It is a mistake that the spaces between the bars are not
enlarged ; the increased sales of the coal consequent on its
being cleaner would amply repay any additional expense at-
tending the alteration.

The Kentucky coal is a soft coal, and under much handling
makes considerable slack. We have a good coal to compete
with in our home markets, and should, therefore, be especially
careful to send ours away from the mines in as good condition
as possible. This can be accomplished only by thorough
screening.

The screens, inclined at an angle of from thirty-five to
fc:rty-ﬁve degrees, are placed in the tipple, thus lﬂading and
screening the coal at one and the same time. As the tips
are constructed at present, two screens are used.

The first one (termed the Jfump screen) separates the /fump
from the nnt coal, which, falling between the bars, drops on a
second screen (the nuf screen), and passing over it, is separated
from the slack. ' *

After passing over the lump screen the coal enters a Jopper
(in which the coal is weighed) provided with a gate raising
vertically and an apren at the end. The apron, which is simply
a gate swung horizontally, is for the purpose of running the
coal over into the flat. When used, one end is fastened by
means of clasps to the sides of the car; the other end being

permanently attached to the hopper, it forms a gangway for
YOL. 1.—28 433
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the coal to pass over. The hopper ot course swings free, and
is sustained by iron rods passing up into the weighing-house,
and fastened to beams attached to the scales.

When the coal is to be weighed the gate is lowered into
the hopper and the apron detached from the car. The coal
is then dumped from above, and, after passing over the two
screens, the lump enters the hopper, is weighed, and then pass-
ed over the apron into the car. The nut enters another car
without being weighed.

Where the greatest care is taken to obtain clean coal a
screen is placed in the apron, thus getting rid of much of the
slack resulting from the bruising of the coal in its passage to
the hopper. The plan of having a #kird screen is a good one,
and should be adopted at all the mines.

The plan of weighing the coal in a hopper is not the best.
An improvement is to have frack scales, on the platform of
which the flat to be loaded is placed.

The hopper is then stationary, or rather done away with,
and the coal passes directly into the flat, to be weighed there.

When the coal strikes the gate in the hopper it is naturally
broken into smaller lumps, and additional slack made; in its
passage to the car it is again bruised, making still more slack;
by being allowed to pass without obstruction into the car it
suffers but one bruising, and is, therefore, comparatively free
from fine coal, etc.

At some mines using track scales the gate is retained, but
there is no need for it. Arrangements for keeping each
miner's coal distinct could be made in other ways.

Skafis.—When the coal is procured by shafting, steam power
is used in all cases.

The pits are usually fourteen and a half feet by six and a
half feet in diameter, divided at about the middle by heavy
planking into two apartments. Then by a simple arrange-
ment of a revolving drum carrying a wire rope, and operated
by the engine, a basket is raised and one lowered at the same
time, with the same revolutions of the drum; the loaded bas-
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ket passes up on one side while on the other the empty one
descends.

The bank cars used at the mines are of various capacities,
The large size hold thirty bushels; the small size about four-
teen bushels.

SOME NOTES ON THE COAL TRADE.

The season of 1874 has been a very dull one in the coal
trade of southwest Kentucky.

This was due to a variety of circumstances, the most promi-
nent being the great scarcity of money, which brought down
the price of coal everywhere, and also the depressed condi-
tion of the principal markets, in consequence of their being
overstocked. Another cause acting greatly against the oper-
ators was the difficulty experienced in procuring a sufficient
number of cars to transport the coal.

When certain mines were supplied with transportation,
others were compelled to do without, and thus all the orders
received could not be filled. This injured the trade materially,
as orders which would have come to the Kentucky miners
were of necessity filled by dealers in foreign coal.

It was not because of any partiality entertained by the
officers of the Louisville, Paducah and Southwestern Railroad
toward any particular mine, nor was it because they were
regardless of the coal interests along their road, that affairs
were thus. It was because the road was not sufficiently equip-
ped with rolling stock to supply all the mines at one time.

The road was in pecuniary difficulty, and, applying to Lou-
isville in vain for help, nothing could be done for the mines.
There is no doubt that had Lousville helped the road when
asked, thousands of dollars would have been saved to the
State, or have been brought into it, that otherwise went to
other coal markets.

The Louisville and Paducah Railroad is eminently a coal-
road, running for nearly a hundred miles through a continuous
coal field, with mines at intervals along its route for nearly

that entire distance. It is the outlet for the Kentucky coal
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field to the north and south, east and west, and as such
should be sustained.

Connecting as it does with the St. Louis and Southeastern
Railway at Nortonville, and the Memphis and Paducah road at
Paducah, the greater portion of the South is within reach of
our mines. A very fair southern trade was gradually coming
within the control of our mines, but it unfortunately received a
great check by the delayed action of Louisville in respect to
the Louisville, Paducah and Southwestern Railroad. Besides
the railroads as means of transportation, we have the Green,
Cumberland, and Tennessee rivers.

The Tennessee river is already used as a means of trans-
portation by the St. Bernard Coal Company. A fine tipple
has been erected on the river, near the railroad bridge, by
that company; from March, 1873, to October, 1874, that com-
pany had shipped about three kundred and fifty thousand bush-
els of coal South. :

The principal points in the South to which the coal from
the various mines is shipped are Jackson, Tennessee, Jackson,
Mississippi, Holly Springs, Oxford, Canton, Water Valley,
Mississippi, and Bolivar, Tennessee.

Much effort was made to obtain correct statistics of the
amount of coal shipped from the mines, but the returns are
quite imperfect. The operators of some of the mines failed
to give even imperfect returns.

The following table shows only approximately the amount
of coal shipped from the mines, dating from October, 1872, to
October, 1874:*

COAL EXPORTED.

From the principal | From other mines. Total.

dalllo Value at | Cost at 5| Balance.
12 cenis.| cemis,

Bushels, Tons. | Dushels. | Tons. Bushels.

2I6.CIIl] § » 400,000 54.:::' :,35-:,::::1 :75.::::::{ 6,;5&,:::0]!31::,@!33?.5'11!4?1.5““

* A number of the largest mines were not opened until 1873, so that for some of them the
table does not represent a twe years' husiness,
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—

Foints to which coal was shipped. Tons. Bushels. Value. Cost. 3 | Balance.
|

Lowiswilbe® . . . . . . . . .. 171,000 4,275, $513,000 $256,000 $256,000

South and West . . . . . . . . 4 000 1,000, 120,000 bo,000 60,000

# This table iy also a rough estimate. 1t is likely that moch more coal went to Loulsville than s esvimated.
# Valued at 13 cents per bushel. The coal sells at from 1o to 14 cents per bushel, however,
+The cost is placed at & conts per bushel ; this for mining, transporting, 8c

It must be remembered that scarcely any of the mines had
been opened longer than two years when the statistics were
obtained, and a few were not more than a year old. The St,
Charles mine, the largest one on the road, had been shipping
coal for only nineteen months.

The coal interest is an immense one, representing far more
capital than many have Estimated. A single mine working
thirty miners will pay out about one hundred and twenty-five
dollars daily, with a total for one year of about thirty-nine
thousand dollars. Multiplying that by ten, which will include
all mines working so many as thirty miners, and the total is
three hundred and ninety thousand dollars. This, however, is
scarcely even an approximately correct estimate, for some of
the mines employ as many as one hundred miners, and nearly
all are prepared to work sixty.

In fact, it would not be far from the truth to state that the
coal mines of southwest Kentucky put as much as five hund-
red thousand dollars in actual circulation within the State
yearly. This amount will, of course, increase as the mines
assume more importance and increase in number.

The mines, as stated heretofore, are comparatively young,
but it may be seen at a glance that they are a source of great
wealth to all western Kentucky, and consequently to the entire
State.
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CHAPTER IV.

NOTES ON THE MINES.

In the description of coal mines, there is necessarily, where
the system is alike in all, much repetition. '

There is also a continual advance and change in the extent
of the workings, so that a description given now of a mine
examined several months ago will not represent its present
condition,

It is determined, therefore, to avoid much detail in every
case, except when a mine presents some peculiar or interest-
ing feature not existing in others.

The Taylor Mine—This is the first mine of importance
west of Louisville. It is situated about two miles southwest
of Beaver Dam, Ohio county, and is connected with the main
stem of the railroad by a side-track. The mine is opened in
Coal D, which averages five feet in thickness, and is worked
by drifting, the drift entering a high hill capped by the Anvil
Rock sandstone.

The coal is provided with an excellent roof of dense bitu-
minous slate.

The coal is raised to the tipple by steam power in a manner
heretofore described.

No returns were received from this mine for the amount of
coal shipped up to October 1st, 1874. Mr. D. L. Sublett, the
Superintendent, estimates the amount shipped up to January
1st, 1874, as being 15,832 tons (395,812 bushels). Singe then,
however, there has been considerable increase in the sales.

An analysis of the coal, made by Dr. Peter and Mr. Talbutt,

i1s as follows :*

hpRedBE EERVIRY L oo W W Do DR A oen 1.31§

Maisture .. . . . . o v L s s e e e s e e e s e e e e e e 3.

Volatile combustible malter. . . . . . . & &« & & & « o o « = » » 35

Eild RO . oy o n womon wowoa mwcE RS ROECE R EeE .

Rl T B T oA 9N RN TRE USE LR b 5;.5;3:}':""* 6o.86.
SOIPEME s o0 woiin S HoEEw EoELE SaR el Rk 3.826

The Render Mine.—This mine is opened at Hamilton Sta-
tion, a few yards south of the railroad.

.

- TE analysis 15 not ol a fairly-averaged specimen.
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The number of the coal is the same as that worked at the
Taylor mine. The mine is opened by a drift, and the coal
raised to the tipple by steam power.

The coal is firm, made up of alternating dull and glussy
black layers, with a little fibrous coal between the laminz. It
is an excellent heating coal.®

No returns were received from this mine exhibiting the
amount of coal shipped up to October, 1874. From January
1st, 1873, to December 1st, 1873, seven hundred and twelve
thousand six hundred and seventy bushels were shipped.

The following section, taken in the mine, exhibits the order
in the strata:

1. Hard, blue, pyritous, somewhat sandy shale, with small pyritous nodules . . . 10 feet.
2. Blue, argillu-slaty shale; fossiliferous. . . . . . . . « . « « o -« « .« & [T
3. Bitumingus slate . . . . + + o 4 = 1 s & 8 s s oa e = e s e s oaw 2 o
e COrl I, 5 o D0 S e h wmiE d e Bk L e wE A e B 45 ¢

Mr. Wm. Hamilton, sr., has charge of the mine, with Mr.
Briggs as General Superintendent.

The mine is well ventilated, and kept in good order.

The McHenry Mine.—This mine is entered by a slope.
The coal, as at the foregoing mines, is raised to the tip by an
engine stationed in the tip-house.

The coal has a good reputation, and is gotten out in good
order. It is, perhaps, in itself no better than that at the
neighboring mines, the cause of its being so valued as a fuel
depending on the care taken to get it out in good condition.
Samples for analysis were taken from this mine, but were mis-
carried. Mr. Duncan is the Superintendent.

The Rockport Mine.—This is in the same coal (Coal D) as
that worked at the McHenry mine. The bed is reached by a
shaft sunk to the depth of eighty feet.

Coal B crops out at ten feet above the top of the shaft, and
is said to be four feet thick.+

Above that Coal A is also exposed, said to be two feet in
thickness.

At thirty-six feet below the top of the shaft Coal C was
passed through—present as a mere streak, however. The

—

* Samples were collected for analysis, but were miscarrieil.
T It was not opened at the time the mine was examined.
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company have three hundred acres, which, not taking into con-
sideration the two upper beds, will produce one million five
hundred and sixty-two thousand five hundred tons of market-
able coal—estimating the waste in mining at one third. The

three following analyses were made of the coal by Dr. Peter
and Mr. Talbutt:

No. 1 No., z No., 3
Specific gravity. . . . . . « & « v + & . 1.421 1.332 T.534
Moistare . . . . . . . .. e 3.50 3.00 3.00
Volatile combustible matter . . . . . . . 35.00 36.20 331.50
EokE c Shatl shate whaa WIS Wi 61.50 60. 80 63.50
BB o pe ey W e ek e Q.00 7.10 B.40
Fixedcarbom . , + . < .« ¢ a0 o0 £2.50 53.70 55.10
BMIPIOE oo e aoeioe 8w wEE e 3.3 2.837 3-332

The coal is raised by means of a twenty-five horse power
engine, made by Shultz & Thurman, Evansville, Indiana.

The Richmond Mine.—This mine had been opened but a
short time when visited, and comparatively little shipping had
been done. .

I am informed, however, that the managers have completed
arrangements to work on a large scale, and will bring their
mine up to assume an important position among others. Coal
D is the one worked, and is reached by a shaft one hundred
and ten feet deep.

The mine is provided with many of the modern appliances
used in the West, including a fine engine, operating a drum
seven feet in diameter, and every thing is kept in excellent
order,

Mr. Aaron Evans is the Superintendent.

Louisville and Stroud City Mine.— This mine was opened
December, 1872. Coal B is the bed worked at present,
reached by shallow shafting. The company propose, how-
ever, to sink a shaft to Coal D.

A coal is reported in a boring at one hundred and sixty feet
from the surface, below Coal D, said to be seven feet thick.
There must be some mistake in this, however. It is probable
that there was either an error in estimating the thickness of
440
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the coal or that a bed of bituminous slate, with perhaps a bed
of coal, was penetrated and supposed to be all coal. Coal E
is very probably the one penetrated.

Mr. Maddox is the Superintendent.

The Ross Mines.—These are opposite the foregoing. Both
Coal A and Coal B are worked by drifting. Coal A is of
good quality, and in a good condition for working. Its thick-
ness averages five feet. The following analysis of it was

made by Dr. Peter and Mr. Talbutt:

Specific grawity. . . . . . . . e s a et e s s s woa t.407

MeEPwEE: 0 s T erd S e eTER Y iR WER T R 4.16

Volatile combustible matter. . . . . . . . . . . + v & + & « = = 37 . 44

Fiedearboli. . . . . . & . ¢ o 4 4 4 v s s s s s b s n e s 49.80

AT ek UEE S DR B N o000 DN 2 3 6q } Coke 58.40.
y 100,00

BOIRBIRY oo con: wovieciid mcim 0 Wi KRR MR W e e 2.727

Coal B is said not to be as badly cut by clay slips, etc., as
is usual with that bed. The slips and rolls course north 50°
west,

The St. Louts Coal Company's Mines.—This company owns
the old * Finch Shafts" (working Coal B), just west of Owens-
boro Junction. No shipping was going on when the mines
were visited. The work of sinking for Coal D was under
way, and, according to information given by those at the mine,
the old shafts were abandoned.

The Cypress Mine.—No mining was in operation when this
mine was visited.

The Coppage Mine.—This mine is opened by a drift. Coal
B is the one worked. No report as to the amount of coal
shipped could be obtained.

Mercer's Mine.—This mine is worked by a shaft about sixty
feet in depth. Coal D is the one mined.

The mine is fairly well ventilated, and much care taken for
the health and safety of the miner. The coal is raised by one
of John B. Davis's (Cincinnati, O.) forty horse power engines,
operating a drum five feet in diameter.

The arrangements for draining the mine are complete. The
water is collected in a sump, six feet in depth, at one part of
the mine, as represented in the diagram opposite page 77.
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Then by means of a *“ Knowles A No. 1" steam pump, with
a suction pipe three hundred and fifty feet long, in connection
with the engine, and an “ A No. 1" bucket-and-plunge pump,
the mine is kept clear of water.

Attached to the steam pump is a column pipe seventy-five
feet high, through which the water is discharged.

The bucket-and-plunge pump forces water upward seventy-
five feet into a cistern in the engine-house, for boiler use.

The tip is placed at about thirty-five feet from the shaft.
Three screens are attached to it, one for lump, one for nut,
and one placed in the apron.

The lump coal consequently passes over three screens, and
is as well cleaned as at any mine on the road.

The following is an analysis of the coal, made by Dr. Peter
and Mr. Talbutt:

Specific gravity. . . . . 4 . . 4 4 b 4 ke b e s 1.358

MGIEIRER. o 3 i aie watoe A0 w MUELCER AR ST 6o 3.60
Volatilecombastible matter. . . . . . « ¢« ¢ « & ¢ o o & « = 2 .00

Fisedicarbdyy .00 o0E Sl i BREE A B e i & 5o. 60

. e B L N R T N e u.Sn} Coke 62.40
Sulphor . . « - &« - ¢ & 4 s v s o E xoa o oE e oo 4.032

An interesting feature in this mine is observable in the east-
ern part. There the bed of a former stream, which had cut a
channel through the coal, is found, clay now filling up the gap

Fragments of trees were found in the clay, when an entry
was driven through it. No indication of this old water-course
is to be seen on the surface.

Mr. Wm. Mercer is the Superintendent.

The Muhlenburg Mine.—Coal B is the bed worked at this
mine, which is entered by a drift.

In some parts of the mine the coal is covered by five and a
half feet of bituminous slate. Above that Coal A is found.

The limestone usually present over Coal B is wanting
throughout the mine.

The coal is badly cut by clay slips, all having about the
same general course, which is north 20° west.

From the condition of Coal B, it seems advisable that it be
abandoned for the present, and Coal A be worked. The lat-
ter is a better coal, and more uniform in its bedding.
4z
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Coal B, however, is of good quality, as the following analy-
ses, by the gentlemen above named, show:

Ko, 1.
Specific grawity. . . . . . 4 0 0 v i e v e e e s e e 1.332
BUGIRAIE & o ncmus woomoos mpirsie Wpewiie WM mSEEOE  sSiEE 1.52
Volatile combustible matter . . . . . . . . . . . + 4 4 ¢ . . 40,00
Fixedcarbom. . . . . . . . . . G AWM wamrh RUOEUE Aaiw 50.92
K s s 5ies Slen S5S e bl st ey boss 736 § Coke 58.48.
SUIPEE L i S BN WiRTe W WM e e 2.840 jo0.00
No. 2
Spocilic Eravily. < C . v i ¢ 8 e mie woe s 6 e e e 1.2%0
BEOIBRIET®: oo 'ac wii o @ e S e e e e ke z.98
Volatile combustible matter. . . . . . . . . . . . .. . ... 43.08
Proed carbomy.:c 'y Wah wmh ae Bome W ESmce moasm 50.22 ) -
RBB o vocacom woEr e R ECTEIoE EGENTE EAEAE mLE Mo 3.72 } Coke 53.94
BOlphAIr 55 o i Wowiie e B o e 8 e w 3.12% 1o0.00

No. 1 is the upper part of the bed; No. 2 the lower part.
Up to October 1st, 1874, about 6,200 tons of coal had been
shipped from the mine.

Mr. John Pollock is the Superintendent.

The Gordon Coal Mining Company's Mine.—Coal D is the
one worked here. It is mined by drifting in a hill at a point
about seventy-five feet above the railroad at Gordon's Station.
The coal averages four feet ten inches in thickness. The
mine is connected with the railroad, where the tipple is sta-
tioned, by a wooden tramway about five hundred feet long.

No returns for the amount of coal shipped were received.

Quinn's Mine.—This mine is near the former. The same
coal is worked, and mined in the same manner as at that one,

Arbuckle's Mine.—This is also in Coal D, and is near Gor-
don’s Station. The coal is reached by drifting.

In the vicinity of the above mentioned mines, on the old
Lucket farm, now owned by the Louisville, Paducah and
Southwestern Railroad, Coal E crops out in the bed of a
branch. It is worked by stripping, by those living in the
neighborhood.

The coal appears to be excellent in quality, but is only
eighteen inches thick.

The Caney Creek Mine.—This mine is located on the line of
the railroad about five miles west of Nortonville, in Hopkins
county.
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It was opened, ready for shipping, May, 1873. The coal
worked is Coal D, which, contrary to its character at all other
points, is cut by clay seams in a remarkable manner. These
seams, however, differ in their character from those attending
Coal B. They are evidently results of fractures in the coal,
caused by the faulting of it and its associate rocks, and are,
therefore, really faults and not clay slips in the ordinary sense
of that term.

The course of the faults is north 80° east.

The region abounds in faults, and these at the mine seem
to be related to them.

The mine is worked by drifting, the course of the main
entry bearing about north.

A section of the strata in the immediate vicinity of the mine
is as follows:

Lo Sandetone:; e dwis eiEme TR EGy R eTe i e Ede W oarie 5o feet.
2. Blueandochreousshale . . . . . . . . .+ v o ¢ v o b o 0 v e e .. o
3. Bituminousslate, . . . . s 2 o v v % o 58 S H e wn aa s g §
Al SR i e S e ede WUEUE Rr et e U e g
G TIPEENAN G . o aaie BT w o b B W R R R R # w R 5
6. Clay, with masses of limestone . . . . . . . . & ¢« & ¢« ¢ = & = & = « = & g

To facilitate the description of the mine plate 6 is inserted.

The drift is started in a little valley, about fifty feet wide,
which seems to have originated in a fault. The shale No. 2 is
brought down to the level of the bottom of the coal as now
seen (the coal itself having been cut away, or else depressed),
with the sandstone No. 1 resting above.

To reach the coal the entry was driven through the shale, as
indicated in the fgure.

Reaching the coal it was found to lie horizontally, and so it
continued for a distance of seventy-five feet. At the end of
that distance a second fault was met (fault No. 2), the coal
suddenly assuming a position nine feet above the level of the
tramway.

It continues in this position for thirty-nine feet; then it drops
at an angle of about 45° the coal being wedge-shaped, with
the point of the wedge above. A shaly sandstone. about ten
feet thick, accompanies the coal in its fall, lying immediately
above it, as if there was an end of the bed (see faults 3
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and 4). Driving through this sandstone wedge (so to call it),
however, the coal was caught on the other side, lying in a
horizontal position, and followed for one hundred and twenty-
five yards. At the end of that distance another fault was
met with, the coal dropping ten feet, and continuing in that
position for sixteen yards.

It then rises and assumes its proper position once more.
This 1s the last fault seen in the bank: but there seem to be
indications of the existence of others still beyond. It will be
noticed that the coal does not make these changes in position
by rolls or undulations, but by sudden slips, the body of the
coal dropping or rising for a certain distance, and then lying
horizontally.

The ends of the broken parts are always connected by a
thin streak of coal. The presence of the sandstone between
faults three and four is, at first view, a problem difficult to
solve. The solution, however, is presented by the coal itself
outside of the mine.

At an old drift, north from the mouth of the mine, the coal
is found to have overlapped itself, presenting a seeming thick-
ness of eleven feet.

The bed having been fractured, was depressed or elevated ;
and the strata being subsequently moved by what was possibly
a lateral motion of the earth, the two parts were, by the com-
bined movements (the forward and backward), brought into
the position they now occupy.

This explanation is applicable to the case of the sandstone.
It is an overlap also, differing from the former, however, in
that one of the parts is inclined at an angle of forty-five de-
grees, while the other retained its horizontality. The sand-
stone wedge is very probably a part of No. 1. It 'seems that
the fracture of the coal bed was a clean, wide one, and that
the sandstone was thrown down into the gap, either at a time
preceding the action of the force which drew the sundered
parts together, or during the operation of that action.

The absence of the shales over the coal at certain parts of
the mine (near the fractures) may be accounted for by suppos.
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ing the gaps to have endured some time before the sides were
brought together.

The circumstance of the ends of the fractured coal being
connected by thin streaks of the material tend to show, how-
ever, that the fractures were never very long exposed to out-
ward agencies. It is more probable that the shales were
partially removed before the faulting took place.

The connection of the broken parts in the manner referred
to is of much interest, and suggests to the mind that the coal
may have been partially dislocated when in a soft state. Itis
merely a suggestion, however, and does not bear with it con-
viction.

Mr. Wilverth, the Superintendent of the mine, deserves
much credit for his energy and ability exhibited in driving the
entry. When the sandstone wedg;: was reached it was calcu-
lated to discourage any one; but by wisely sinking a test shaft
beyond, the coal was found and reached by driving the entry
through.

As would be supposed, the number of these extraordinary
‘slips’” retarded the work greatly, and, as a consequence, com-
paratively little coal has been exported. Up to October 1st,
1874, the shipments amounted to two hundred and seventy
thousand bushels.

The St. Charles Mine.—This is the last mine on the road,
going west. Coal D is the working vein. The coal is removed
from the hill by drifting.

This is the largest mine on the road. Though only opened
in March, 1873, 1,061,093 bushels of coal had been shipped
up to October 1st, 1874. Quite a flourishing little village has
sprung up around the works.

The greater portion of coal exported goes south by way of
the Tennessee river.

There are a few unimportant slips in the coal; but though
barely two miles west of the Caney Creek mine, this one is
singularly free from them.

It is very possible that the slips encountered there extend

as far as the St. Charles mine; but from the position the two
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mines have in regard to each other, it is probable they pass to
the southward of this one.

In the Dozier entry there is a slight slip, coursing northeast,
which crushes the coal down to three feet. Large sandy,
pyritous concretions frequently occur in the overlying slate in
the Dozier entry. Some are of extraordinary size. They are
apt to break down the slate when the coal is removed; other-
wise the roof is excellent.

A section made at one of the air shafts of the Dozier entry
is as follows:

Er B, B u e wowir momm e meumE RUiwow womreN m G ESEE w8 3 feet.
2. Buff sandstene . . . . . . . . . . i CpiiE AaE e ne emw @ o
3. Dark blue shale, with pyritous coneretions. . . . . . . . . . ¢ & & & & « « 14

Fi Bl labE: Tz & 50 aln Rl S yiEnl EEhy SMmdns fRioim oot o 4 Y
5. Coal D.

The coal rises rapidly north 30° east, the rise being about
three feet in one hundred. Major M. M. Kimmel is the super-
intendent,

An analysis of the coal will be found on page 49.

447 & 448



This page in the original text is blank.



B
e Wbat]
SN
-8
2 ‘ = :f
ag Sl ukde

GENERAL

SecTion 0OF THE CHESTER



1 albnasd doeri,
TIRIE 551 -&

ek aie

By’ hamsppas

Clksik &6 W
Aoy i

ey 7 iy

g TiLa ot

_ lixtﬂitﬂ 'irt"rmr
EIIAL lmil{l
CERREE Immuf.,mp HITAL

e T et e S M L AR ol o

¢
!.
I
i '
[ : ; ;
[l | : iy ! 1
£ T : |
i :ml. nuﬂunn _ Lz :
3 :m:tﬁ RV s SPRINGLICN i ?
= in R : |
! r?.'. : -;;.-*' rre T
7 ] 1} : T bt Pt 1
e S e '-.wmsurmmmmu,\:
35 ke SouTH oF gamavs STrion |
Ly 3 LOMRRREN A ¢
I ﬂmur aF 3
B -ll-,q.'._‘an Huu |
Y IR WS TR ¥ ; I
By |
 COALFIELD. i
b : e f
: Vel SRR R |
i‘:—im:m. SR 3 |
: i b
tnu MEASURES, |
e e g " I
. Tiw h.'“._ﬂﬁ'“ N 5 a
| :

s T e

HL A e e LA ALy



This page in the original text is blank.



=

i e i SR WS TE

“...g,.ku...ﬁ.._r

drribiae,g

: ....4......-

A

v i 0 e .LL...."-.-! i

Setm - 1 -
e e S LS
s
i A &

gy g pa

B B A p R R T B
el 1 o]

A o
~E i E

L i L]
e T e S N iy
il e et i e ey

- .-_‘..- .

e T
.|.......l|““t..,w..._..H..:..-il|.

. . Lo i e et |
...I.....h..-FJ....lﬁ-. ..—u-.|...L.+.|..L.|1_.__....1.-f.I“|.

)

W

e

e e = P T T B d (e e [ L FrrP R b A e — e el Dl
Ao i i i |




This page in the original text is blank.



DIAGRAM

0F THE
MERCER COAL MINES.

Lxixtd ¥ n

Sl

-

it o g e g i Bt i it et s s g -y




s e e L L (]
i ] EMINJOH

e SININ XIIHI ANV
e e IHL 40 AHINI NIVN IHL 9NOIY NOILDIS IWLNOZIHOH

/
)







: . Laftie m i s |15 o S b .
1 e e 1 f M A T I e R e L
SEp B T sy it xﬁmﬁ i w il |
! Erak iy s HEr- :
oty g i H

o .:...i..,_.., [

i g — ul;un!_l.m._n

i LyiH et 1 ..|...u_..._.m,i!.h

-

L3
-

Frr :

™
AR |

- R R

L
S

ey |
i
-

L 4 ' Eeh-ak g San r = i % L] 3 b
e S T m4rrTEi e 1 .nlluﬂﬂﬂﬂ 1, Ll Y L bl B == o
] N LR LI EL LS [ AT Tk Ty ' e b I g i
2 i i i e g : ) 7
= ey
. e
i 1 |




S S NI SR PR R R miyr e £

i o S R R T Lt e

——— T T o o - [l oo i -
ot o i g bt e e R o i ; 3k
..h&. - e e e Lt

FEEY]
a i
i

¥
-
£

B R oy
4

-
iy Ee



¥
oy
s
W
i
'
¥
¥l
1
i
H
A
1
i
L 20k

B g e

Pl F AR B g T,
P pialy AT S P LR Y ey d

it kL et gl gy e S Wt T

e e g, cn e I.-.I_".I_..r.x.l g
A S |

L
w

ey

ey

A mell e Sare I..!..:._...
I H PSR e ST gy
sy ..J.is_l_. Lo



ki
o s SR ek

! ..I." e

n.n..ﬂ..-_..l... s Cr o STt B L T - H Eagh o o T}
3 L o LR T L o A T ] ) Fohaid e i . ul T A LEa o
t s
1
4
(-
s
"
:
J - g e | =1 -
i - -
3 1
o re i
1
i
T
e ARy
i .

gy

R T TP

Sy F s W T il
A SRl R i W
D N L L S, S T S SRy Y

g T i - - Sy
i .ﬂ....J..oﬂ.....m,.L..

P —

3



S e :
'GODMHON T STTUVHD

_ﬂﬁaﬁs %o OLLIZS W]

——r i

. U amaas HATYRS SN
... .qg.amg_nﬂuﬂnﬂ.ﬂa:g ..

lq:.!ﬂ...._ru._!l. ! .
..II.!.-_..;-ll...l.lllu L . S i gl I._._.- -._.1 e

[ - -

I
1
e - e 1 I PP ST ol Sl P PR B S P <y e e e iy A DA A Al et st R A e i - St e g bt

P
B

PR

A i .I__l....f-iwﬁ._l.l-.:nnlﬂ__
PR a.._._..i...d.. ;.I.T..I.E..Itnt_"ac_. ..I.l._.f_. ST s R T

..E,___q.
o

AT B M) i i e




oif AT

g
-
L
-

gy g Ay

[P o asty A ks Ay

=iz ...T"“F.m!..

kg

kA
e T e W'

TAWE

oy g

T
Ay g s deiles e A s

L

e

G 1




