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Letter of Transmission

Dr. W. R. JILLSON,
Director and State Geologist
The Kentucky Geological Survey,
Frankfort, Ky.

My Dear Sir:—

I beg to transmit herewith the manuseript of a
report on the Geology and Coals of Webster County,
Kentucky, together with a detailed geological map
of the county and various sections and p-hotographie
illustrations.

Very respectfully yours,
L. C. GLENN,
Department of Geology
Vanderbilt University
Nashville, Tenn
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Tue GeEoLocY and CoaLs of WEBSTER
County, KENTUCKY

CHAPTER L
INTRODUCTION

Preparation of Report. In 1909 the writer was employed
by Prof. C. J. Norwood, then State Geologist of Kentucky, to
malke a detailed study of a portion of the little known Western
Kentucky Coal IField for the State Geological Survev. Iield
work was conducted during the summers of 1909, 1910 and 1911.
In order to gain an acquaintance with the hroader general fea-
tures of the stratigraphy and structure, a general rezonnoissance
was first made of parts of Union, Webster, Hopkins, Crittenden,
Caldwell and Christian counties. This study oecupied the sum-
mer of 1909 and the results were submitted for publication early
in 1910. This report was published in 1912 as Bulletin 17 of the
third Kentucky Geological Survey under the title, ‘A Geologi-
cal Reconnoissance of the Tradewater River Region, with Spe-
cial Reference to the (‘oal Beds.™

This 1or70nnmss(m(‘o was folloyed hy a detailed study of the

geology of ‘R\,(. :xwi' t(ﬂum-'-l rI019 aind 1911, Webster county
was seleeted for douuleu study novzm\v of a number of reasons.
Activity ol in’ mulmt. aifxi 1)1”) ,po'*mu for coal was then very
areat so “Hiat thelouid nthrést was \tmn«r The county is situated
in practically the (v:;lst"r of 111ﬁ u(mn so that a detailed study of
it would be of Tmrelr valne Tt throtvi ing light on the geology of a
number of counties around it. The reconnoissance made it prac-
tically certain that the deepest part of the entire western inter-
lor coal basin lay within Webster county and that it would con-
sequently furnish the longest and most useful stratigraphie
column of the coal measures for general study and corrvelation.
The county, furthermore, is crossed from east to west by the pro-
found disturbance known as the Roueh Creek fault,! a feature

1 Oceasionally called the Gold Hill disturbance.
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seientifie interest but also is of much

S - is of much .
a0 elationship to the distribution and

-actical importance in its r i
ﬁt‘;)(t;]uof thelcoals and the possible occurreuceY of 011'. .

A detailed report on the geology of “ ebster county was
placed in Prof. Norwood’s hands shortl,\."bef‘m‘.e he. retired fl‘Ollf
office as State Geologist. The manuscrlpt. of this 1'0[?01-t ‘\‘vas
iransmitted by him on July 1st, 1912, to his successor in office,
Mr. J. B. Hoeing. Immediate publication was, however, .pre-
vented by an opinion given by the Attorney General of the
State that the reports of the Norwood Survey could not be
published as such by the Hoeing Survey. In the opinion it was
suggested, however, that they might be published by being adopt-
ed by the Hoeing Survey and incorporated into its reports as a
part of them.?

When, after some time, it appeared unlikely that the Web-
ster county report would ever be published by the State, the U.
S. Geological Survey sought permission to publish it as one of
its series of bulletins. This offer, however, was declined by the
State Survey and so the matter rested for a time. The writer
later again raised the question of publication with the Kentucky
Survey and arrangements were finally made with Mr. Hoeing
to make some revision of the report and publish it.

This plan was, however, prevented by the war and when
after its close and after Dr. Jillson had become State Geologist
the matter \}';ls once more taken up by the writer, it was found
1]):;‘{) th‘c cntu'o manuscript' ’El-a!LSl_ll.i.t‘tcfl to,the Ioeing Survey in

912 had disappeared, Dy Jillsox '}ll‘,l‘illl;“ie(?_,i\'EtIL:flie svriter to
{m?p;n.e & new report on '.WPYESEE‘I::QQII'lft'}’. The 'p1;e;'e'1.1t report
It o DA o3 4 o
draft; and ip part it i‘\‘ :d?. Ollltue 1:0211.'.1‘ f"_f{;’."}m’“t G.f ﬂ'm 1912
Present repart fhg et ; : ne ‘)..En:«'}:; -.Befpre E)e;l‘lllnll.lg the
order to bring the mater(i:ldm 51)%ln"[ 501.116‘\\‘061&* i
After sueh g e Cll(‘((ék(l(?lxll\; .11(:11 1t 1s based up to da.te.
fair to see {}0 light of day '11](( ustor.}r the report at last bids
rately latep, 4+ the geologic map will appear sepa-

.41"]1’"()1('[('!1.(/”[(‘"[S'
mation the
work in iy
e———

Writer askeq 1ff)lll'lI\]\]'igl.i]mc‘n Sllpp%ied ol aﬁll S
o ¢ 1 the field and assisted the

Sl oper acknowledgment would
1 pp. 13, 145 1013,

Al
To make pr

Ry, Geol, Sury,, Sep 2 W

ol 1, 1
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be to mention them all and make a list too long for insertion
here.  Although at the risk of making an invidious distinetion,
the writer cannot refrain from acknowledging his especially
great indebtedness to the West Kentucky Coal Company. This
company freely placed their wealth of engincering data at the
writer’s disposal and took mno little trouble to furnish levels,
locations, logs and special maps of mines and properties when-
ever asked for, and have contributed illustrative material freely.
The Clifty Consolidated Company furnished much information
as to bore holes about Clay and a photograph of their mine. The
Ruckman, the Providence, the Economy and the St. Bernard
companies gave much information for the region about Provi-
dence.
SITUATION AND BOUNDARIES.

Webster county is situated in the western part of the state
near the northern, or Ohio river, boundary, from which it is
scparated by only one tier of counties. In spite of the broken
or angular course of its nothwestern boundary, the shape of the
county may be described as being roughly quadrangular with its
greatest length made from southwest to northeast.

It extends from Tradewater river, which forms its south-
western boundary, northeast to Green river, which forms its
northeastern boundary. Its southeastern and northwestern
boundaries are artificial lines. On the southeast it is bounded by
IHopkins county and on the northwest by Union and Henderson.
It is in the western part of the West Kentucky coal field. Its
area is given by the U. S. census of 1920 as 344 square miles and
its population as 20,762, or 60.4 per square mile, making it one
of the more thickly populated counties of the state. Tts position
in the western coal field and its general geographic setting and
some of its structural relationships are shown in Plate 1.

Towxs.

Dixon is the county seat. It is situated on the Dixon up-
land in almost the center of the county. It is connected by a
branch line of the Illinois Central railroad with Clay, Wheat-
croft, Providence and Blackford. Its importance is due to its be-
ing the county seat. There is no mining beeause it is in the heart
of a great structural basin or syneline and the important coal
seams that are mined elsewhere in the county are there one thou-



4’ GEOLOGY OF WEBSTER COUNTY

| ==
NO. 1. SKETCH MAP OF WESTERN KENTUCKY COAL FIELD.

sand feet or more heneath the surface. A few local openings have
been made near Dixon on thin coals that lie high in the sevics
but they are of very minor importance. Owcasionally these
high thin coals have erroneously been taken to be number 9 or
number 11 coal. ]

Providence in the southwestern corner of the county on the
Illinois Central and Louisville and Nashville railroads, is the
largest town in the county. It is situated on the outerop of num-
ber 9 and number 11 coals and derives its importance from its
numerous c¢oal mines.

(‘lay and Wheateroft are also mining towns in the western
part of the county located on or near the outerops of numbers
9,11, and 14 coals. Clay is reached by the Louisville and Nash-
ville railroad and both (lay and Wheateroft have the Illinois
(entral.

Sebree, in the notheastern part of the county on the Liouis-
ville and Nashville :ailroad, mines number 9 coal on the north
side of the great Rough (‘reck fault, which runs thru the town.
It also mills grain and is a general trading center for a good
farming country.

There are a good number of smaller towns and villages such
as Blackford, Tearin, Lisman, Tilden, Poole, Marksville, Van-

INTRODUCTION 5

derburg, Belcourt, Slaughtersville, Onton and others that are
local trading centers. Those on the railroads have usually been
of recent origin, while those away from the railroads are old and
well settled communities.

OCCUPATIONS.

Agriculture and coal mining are the two chief occupations
and rank in importance in the order named. Lumbering has
been important in the past but most of the timber has now been
cut. Agriculture being more universally pursued, is of greatest
importance. Of recent ycars further impetus has been given to
agriculture by the drainage of much of the swampy lowlands, as
will be deseribed on page 13. Tobacco, corn, wheat, oats and

NO. 2. BROSION O LOAM ON UPLAND SLOPI.

Unless cared for properly the loess, or loam, on cleared hill sides
erodes rapidly and socn destroys the entire value of the land.

fruits are the chief crops. Some truck is grown either for the
local market in the mining towns or for canneries. Ilogs and
cattle are also raised. The loess-like loam which covers much of
the uplands is ecasily tilled and when carefully built up may b
brought to a high state’ of cultivation. If neglected, it may
gully and wash so badly as to bezome practically worthless, as
may be scen in Plate No. 2. The lowlands when properly drained
make excellent crops.
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(Coal mining has long been an important occupation and in
the last twenty years it has developed especially fast. Most of
this development has centered about Wheateroft, Clay and Pro-
vidence along the outcrop of the more important seams, numbers
9, 11, and 14, as they cross the southwestern pavt of the county.
One of the noteworthy features of this mining development is
the finding in the region just north of Clay of a thick coal of
most excellent qualily in such position above number 12 coal
that it has been called number 14 coal. It is also called here the
Baker coal. This coal is extensively mined by the West Ken-
tucky Coal Company at their Baker and their number 7 mines
near Clay. The latter is the largest, most modern, and best
equipped mine in the county. The Ohio river tipple is shown in
plate No. 3.

NO, 3. OHIO RIVER TIPPLE, WEST KENTUCKY COAL CO.

1)11;-1-‘(1-':5 is a modern steel and concrete tipple for loading coal on river
arges.

Future Development of Coal Mining. Almost the enti
county is underlaid by workable coal as will be set forth in de-
tail in the succeeding pages of this report. A belt along the
southwestern edge of the county bordering the Tradewater river
and less than two miles in average width, is underlaid by only
the Tower coals or those at the base of the measures. These do
hot outerop in the county and have not been tested by borings
m_“m it is not certain whether any of them are thick enough to
mine here under the present conditions. The roeks in this part

e e e e

—
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of the county dip to the northeast into the center of the basin
whose deepest part is situated in the Dixon region. These lower
coals consequently pass under all of the later coals and underlie
practically the entire county.

Northeast of this first belt, underlaid by only the lowest
coals, there is a parallel belt some two miles in width in which
Owen’s coal number 5, now usually called number 6, is present
and of workable thickness. It dips to the northeast and soon
passes under coals 9 to 11. The outerop of these latter run in
nearly parallel lines from near Wheateroft to Providence and
they likewise dip northeastward into the Webster syneline.  In
addition to these coals of widespread occurrence, there is, as
mentioned above, a coal here called number 14 or the Baker coal,
that is at least locally developed in the region north and north-
cast of Clay, but whose entire extent is unknown.

Coal number 9 and all others below it are very regular in
oceurrence and underlie practically all of the county to the
northeast of the outerops given above in the Wheateroft-Provi-
dence region except along a narrow faulted belt crossing the
northern part of the county east and west thru Tilden and
Sebree and known as the Rough Creek fault. The higher coals,
numbers 11 and 14, are less regular in oceurrence but underlie a
large but undertermined part of the county.

Any of these coals are accessible at present at moderate
depths in a broad helt across the southwestern end of the county
and in the area across the northern end of the county north of
the Rough Creek fault.

With almost the entire area of the county underlaid by
coals, some of which are remarkably persistent and uniform, it
may be seen that there ave possibilities of very great additional
development of coal mining under present economie conditions
and as in future years conditions slowly change so as to permit
deeper shafting, it will gradually become practicable to mine the
coals in even the decpest part of the Webster basin.

TRANSPORTATION.

The Tllinois Central and Louisville and Nashville railroads
reach all parts of the county where commercial mining opera-
tions are now active. In addition the West Kentucky Coal Com-
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pany carry their own coal from their mines at Wheateroft and
Baker and near Clay down to their tipple on the Ohio river just
above the mouth of the Tradewater. From there it is carried by
their fleet of barges to New Orleans and other points down the
river. See plate No. 4. Along the eastern edge of the

NO. 4. A TOW 05t COAL BARGES.

Jarges are here assembled by the West IKentucky Coal Co. for ship-
:]l]t?lt\“) New Orleans and other places down the Ohio and Mississippi
county transportation for produce is furnished by boats on
Green river. Boats no longer ply the Tradewater, though a
drawbridge is still maintained at the railroad crossing at Black-
ford. The Green is always deep enough for boats to run, but the
Tradewater in late suummer goes almost dry.

The county thus has ample facilities for the transport of all
of the coal that may be mined. That which is carried down the
Ohio and Mississippi in barges has an advantage over Pittsburg
coals in the much shorter haul and in having sufficient depth of
wa.ter for barging practically the year round. That which is
Shlp%)(‘d by rail supplies the adjacent parts of Kentucky and is
cfll‘rled south into Tenmessee and Northern Mississippi where
Raﬁhville, Memphis and many other smaller cities are partly or
?31tu~ely supplied. In Nashville it competes successfully with
lox}n‘essee coals and in Mississippi it reaches a zone of free com-
l)f.‘thltm‘_l with Alabama coals. In Louisville and other Kentueky
cities it meets in competition the coals from ISast Kentucky-
,Ir\cr.(fss the Ohi.o it comes into competition with the coals OL
(11111(:;;1:1’11;;:1;11]01\‘1(1111\1\(:is, .\'\'hich, however, are not usually as ood 11

\ se Webster county coals.

e
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Roads. While railways and rivers are of prime importance
as the major elements in the transportation system that links
the county with the outside world, yet the highways are of first
importance for local transportation.

In the uplands the roads arve apt to follow property lines
regardless of the topography and henee are often poorly located.
They are in places a succession of steep grades, many of which
could be avoided or greatly reduced by a reasonable detour.
These steep roads usually wash badly. In the lowlands the roads
were formerly the poorest in the county because of the long
stretehes of undrained swamps. In places sueh stretehes still
remain, but most of the lowland roads are now ditehed and
ombanked and are usually the best in the county. The main

NO. 5. LAKE AT SHAMROCK MINE.
The St. Rernard Coal Co. have here provided against the possibility
of a failure of water supply in dry seasons.

roads have usually Dheen graded and are generally kept rounded
up with serapers. Very few of the roads have been macadamized

or otherwise permanently improved for any distance. Duving
had weather, especially in winter, even the best of the roads be-
come so badly cut up in places as to be almost impassable.
CLIMATE.
There are no weather bureau stations in the county, but
¢rom the records of the station at Earlington, only a few miles
{0 the southeast and at about the same general ele ration as this

S
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county, it may be said that the average annual temperature is
about 57 or 58 degrees Fahreheit. In summer the temperature
often reaches 90 and for a few days may rise to 100 degrees or
slightly higher. In winter much of the time the temperature is
above freezing and only rarely does it drop to zero or helow.
Periods of either extreme heat or extreme cold last but a few
days at a time. Snow falls occasionally in winter, but never
eets deep or lies long. The average annual precipitation is be-
tween 45 and 46 inches. It is fairly evenly distributed through-
out the year, though there is some exeess in the winter and same
deficieney in the fall.

At times soft water for boiler purposes is hard to get and
at some mines lakes have been built to provide a suitable supply.

e —

CHAPTER 1L

TOPOGRAPIY
General Topographic Position. Webster county extends
from Tradewater river northeastward to Green river. Its sur-
face consequently comprises the lowlands along these two
streams and the intervening uplands or divide between them.
These rivers flow northwestward and the divide between them
crosses the middle of the county from northwest to southwest
in such fashion that slightly more than half of the county slopes
southwestward toward Tradewater river. The rest of the county
slopes northeastward toward Green river, except for a small
area on the northern side of the county that drains northwest-
ward directly to the Ohio through Highland Creek. Since both
Green and Tradewater rivers enter the Ohio, the drainage of the

entire county is ultimately to that stream.

DRAINAGE.

The drainage of the county is simple in its main outlines
but is complex in some of its details. The plan of the drainage
is easily grasped by remembering that the southwestern bound-
ary is formed by Tradewater river and the northeastern by
Green river, that both flow to the northwest and that side
streams from these two rivers have gradually caten into the in-
tervening country, branching and prolonging themselves until
they now occupy and drain all of the interfluvial area. The
headwaters of these numerous tributaries of the two rivers now
meet in opposing fashion along a narrow divide which crosses
the country from northwest to southeast. This divide is practice-
ally parallel to the two rivers but is much nearer the Green
than the Tradewater. The Tradewater, although much smaller
than the Green, empties into the Ohio considerably farther down
stream than does the Green and has probably always flowed at a
lower level than the Green so that its tributaries have developed
on a steeper gradient and have pushed their headwaters some-
what farther back into the intervening uplands than have those
of the Green.
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IforMER PONDING OF DRAINAGE,

The most striking feature of the present drainage systems of
boih rivers is that the streams are not generally flowing on hed
rock but on an alluvial fill that is 50 to 100 or possibly 200 feet
thick. This is amply demonstrated by bore holes and water
wells that enter or go through this fill in various places and is
deseribed in detail on pages 33 to 34. When the pond filling
had been completed the rivers and their tributaries took courses
across the Hat surface of the pond material in general harmony
with their former courses but without being able to follow closel‘v
in many places the exact course they had occupied in eut‘tiné‘
down their channels before the ponding and valley filling began.

Tradewater river flows today in a very tortuous or irregu-
larly meandering course. Its present channel is probably a half
mile to a mile away from its old channel, before the ponding, at
such places as Jericho ford, above Montezuma ford and at
Wagon ford. At other places, however, such as at two miles
above ]31'51('1(f01'd it is even now hemmed within a narrow gorge.
When this gorge was eut 150 or possibly 200 feet deeper, it must
have been almost a canyon in appearance. The writer examined
the upper, narrower half of this gorge but did not there find
%'ock m place across the river bed. It is believed that this gorge
15 not of recent cutting but that the river has always passed
through it. '

The general course of the Tradewater is along the strike of
a9 apPriea Af . ° i :
;(:1(1:<f(:fofhl:z((]xs]::{:t :1‘115 ]‘}11){)}1'1.;{ a'r' a low angle to the northeast.
are softer s]mies .'l‘iw 1111(’: L11~dfel“‘ ]1&11'(1.51111(131"01105 i
taken in detail .from the (ﬁu (;1 C(‘)ur.\'e o “1.0 el valley wUs0
shoe Bend is due to its hei (,-Olp \1‘“5 T 11}10 L IIm's.v-
L Pre p(:ymiltr;?] 1(..* d up so 111;}’( it was slm\'l_\" (:uif l}l
below there it \\'aé slowly .(.( "10 .111(%111(101- el ey Jmt.
rocks in which it 11;.1% h(‘(l-o:ld“mg e L ]‘131-1‘(1'(‘1

§ e entrenched and has thus maintain-
ed the anteredent dire-t course that it has 7
it se that it has below ITorseshoe

The only tributary of Tradewater of any great consequence
today in the county 1\ Crabhorel “1“ O gl 'co‘nb( 1 e 1S
fairly direct in thc. main 1;1t ; .‘1311(' = C‘(‘k- Py 0011‘1-“@]0’_
tail.  Its irregular m(‘:lndm-l. .l \ e g o .( :

rs are due to the flatness of the st

A
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face of the deep pond filling on which it flows. All of its
numerous headwater branches flow upon similarly flat surfaces
and either exhibit similar irregular meanders or lose themselves
in marshy ponded areas. A number of these tributaries have
been straightened and the marshy areas reclaimed by an exten-
sive system of drainage ditches that have been constructed in the
last decade.

Craborchard creck receives the drainage of almost half of
the county. Its most important tributary is Caney Fork which
heads far back in the Dixon uplands near the Union county line
and receives important branches from across the line in Union
county, the largest of which is Pond Fork which will be dis-
cussed further on page 15. Southeast of Clay the main upper
portion of the Craborchard basin is occupied by a swampy area
six miles in length and a half mile to a mile in width, known
as Slover ereek. Into this marshy arvea, from the Dixon upland,
flow Lynn Fork, Slover creek and Bull creck.

Aside from Craborchard creek, the remaining tributaries of
Tradewater in Webster county are small and unimportant.  The
largest of them are Whiteside creek and Owens creek, both of
which ave small, short streams in the southern part of the county
west of Providence.

ADJUSTMENT OF DRAINAGE.

Changes in the Tradewaler Drainage.  From a study of the
stream alignment in the Tradewater drainage portion of the
county in its relation to the structure of the rocks and to the
outerops of hard and soft beds, it becomes evident that exten-
sive changes have occurred in the arrangement of the drainage.
There is no evidence that Tradewater river itself has ever
materially shifted its position. It has never flowed, for ex-
ample, through the lowland north of Providence, Clay and
Wheateroft even though this lowland is much wider and may
look older than the river’s own valley. The width and apparent
age are due to the softness of the rocks.

The first tributaries that developed from Tradewater river
and stretched by headward growth back into southwestern Web-
ster county seem to have been three in number. They grew ap-
proximately at rieht angles to the river and entered it separ-
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ately. When fully developed the upper one of these headed in
the region from Dixon southeastward to the Iopkins county
line and flowed southwestward through what is now Providence
and entered Tradewater where Belleville is now situated. Its
lower course is known today as Owen’s ereck. Its former valley
at Providence is marked by a groove that passes east through
the southern part of the town and is oceupied by the Louisville
and Nashville railroad. Its northeastward continuation is mark-
ed by a deep notch in the upland just east of the city cemetery.
A spur track has been built through it to reach the Webster
County Coal Co’s, mine. It is possible that a branch may have
once extended southeast from where Providence now is along the
lowland now occeupied by the Louisville and Nashville railroad
and have received from Hopkins county the drainage of Rose
creek.

. The middle tribuatry headed in the region northwest of
Dixon. Its headwater portion is now represented by Lynn
Fork. This fork formerly continued its course southwestward
and entered the river either a half mile or a mile and a half be-
low where Montezuma ford is now located. A small unnamed
stream enters the Tradewater today at each of these two places
and from the topography it is not possible to decide definitely
which was the former lower course of Liynn Fork. ‘

: The third‘ or lower tributary headed northwest of Waggoner
;1111111;1«’111) 311(1(1311:115;)1:er(llg;ii;li;l aI?nrt{ of Union .county l'lO‘I‘th of
Ea i oy .”O:IN - 1‘:31 on.( : Fork drainage originally.
Craborchard ebroek ;;nd ;nav 1 -1? s esel‘lt C’aney. Forlf T
e to(i;l\- o m: ]l‘d‘\e entered the river either where
3 \ s slightly lower where Blackford now

T S :

= b:thicl.:ec:‘l;; lelcwt1(11:))‘1‘1’:;111‘11(;11011112 fllm\'cd in the positions _indicat—
S ;hev S e o d. upland level on which the.y
their lower coursesy across tl comi-tel e hfu'd £
e Whontt«‘m.f .t ;“e 1‘11) dfld which now sFretches from
across these sundét()neg : 1“;)11' 1? t 11(130 PAdhs R ats may (10\3‘11
channel to a lower Iev;*i thar dﬂ‘\ ]1 aborc}'mrd i Sa?k .
larger, or the rocks in its wa 1 '1‘0 A th- kil }JCC&USC P
it entered the river just llyelm." ‘,‘ ; 1% some\}'hat sott'er, Sl

S v where the river was itself engaged

7
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in sawing a gorge and was unable to lower its own course above
there as fast as below there. A branch of Craborchard worked
eastward and first captured the upper part of the middle tri-
butary at the point where Liynn Fork now turns west at the west
end of Slover swamp. It then pushed farther eastward along
the outerop belt of the soft Lisman shales and soon captured the
headwaters of Owens creek.

Another branch of the original Caney Fork-Craborehard,
now known as Pond Fork, developed northwest along the same
belt of soft shales and captured first Ramsey ¢reek and then
Dyson creck in Union county.

These captures were effected before the old buried valleys
were eaten out because the abandoned portions of the beheaded
streams now show rock in place at present surface level. If
Rose creek ever flowed westward to Providence, as seems likely,
it was unable to maintain its course after the headwaters of
Owen’s creek had been captured by Craborchard and was cap-
tured by Clear creck.

These drainage changes force flood waters from a largs
area to gather into one stream and account for the frequent
floods on Craborehard Creek that accompany heavy rains. On
the other hand the abandoned channels have been of service to
man in furnishing easy passages, as at Providence, across upland
ridges.

Ohio Drainage. The headwaters of Highland ereck extend a
few miles into the northern edge of the county and drain a small
area dircetly to the Ohio. Its basin is wedged partly between
the Tradewater and the Green river watersheds.

GREEN RIVER DRAINAGE.

Green river is a much larger stream than Tradewater and
flows with a much more direct course, although it is also flowing
in a deeply filled valley on a very flat surface. Green river ha
a narrow channel with steep banks and is unusually deep for a
stream of its size. Itis navigable the year round but the amount
of traftic is small. The valley of Green river along the northeast
end of the county is cut through soft shales for the most part.
The Sebree hills end in a plunging anticline just south of S‘rezm?-
port Ferry and the shales to the northeast and southeast of it
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along the course of the river belong to the Canbondale and the
Lisman formations. It is probable that there has also been some
faulting along its course as the rocks at Wrightshurg and in the
hills near the river elsewhere below there are disturbed in numer-
ous places.

Green river has three tributaries of importance in Webster
county. These are Pittman creek, Deer creck and Graves creek.
Of these Pittman creek drains only a small area in the castern
edge of the county and is of least importance. Tts drainage
basin is simple and the stream itself is sluggish and weak.

Deer creek is much the largest of the three tributaries and
with its numerous branches drains a very large area in the east-
ern and central northeastern part of the county. It is compar-
able to Craborchard creck of the Tradewater system in its large
drainage area, numerous branches and complex history of
stream changes. Deer ereck heads in northern Hopkins county,
flows north to a mile below Catesville where it leaves the Dixon
upland and rezeives an important branch from the northwest,
and then turns northeast in a course whose general direction is
held until it enters Green river two miles above Steamboat
Ferry. Tts largest tributary is Tast Fork which likewise heads
in northern 1lopkins county, flows north past Slaughtersville to
Beleourt where it leaves the Dixon upland, turns northwest and
joins main Deer ereck very near where a prominent tributary
from the northwest, Knoblick creck, also enters Deer ereek.

Knoblick creek heads on the low-lying Henderson upland in

the central northern portion of the county about Poole, flows
southeastward and crosses the high Sebree hills in a narrow,
steep-sided trench. This course was taken across the Sebree hills
either before they had risen to their present clevation or more
probably when the Ienderson upland stood as high or higher
than the Sebree bLills now stand. Tt is, in other words, more
probable that the soft rocks of the Henderson upland have
\\:usted away, than that the hard rocks of the Sebree hills have
tisen differentially since the course of Knoblick was assumed.
In either case Knoblick Is an antecedent stream in its course

across the Sebree Lills. South of Bald Knob it turns northeast

“«
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and follows the strike of some soft Carbondale shales for two
miles, then resumes its southeast course, crosses a buried divide
in a low ridge and enters Deer ereck.

ADJUSTMENT OF DEER (CREEK DRAINAGE.

Deer creek flows in a broad valley until it erosess the L. &
N. railroad. It then flows through a narrow gap before enter-
ing the flood plain of Green river. Instead of turning cast at
the railroad crossing, Deer creek originally turned mnorth and
followed the deep groove across the Sebree hills that is now oe-
cupied by the 1. & N. railroad. It passed through where the
town of Sebree now is and formed the main part of the original

NO. 6. ABANDONED STREAM CHANNEL OCCUPIED BY RATILW.AY.

Looking north toward Sebree lhrgu;_h an old abandoned channel of
Deer Creek now occupied by the L. & N. . R.
Graves creek basin. It is very probable that Knoblick creek
after cutting across the Sebree hills and turning northcz.lst, kept
that course parallel to the hills and entered Deer creek from .tho
southwest through a narrow pass cut in the conglomerate just

south of Sebree Springs.
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Unlike the readjustment of the drainage of the tributaries
of the Tradewater, which it is believed oceurred long before the
Pleistocene ponding, it seems more probable that the readjust-
ment of the Graves creek and Deer creek drainage took place
after this ponding. It is believed that the diversion from its for-
mer course through the Sebree gorge oceurred not as a result of
stream capture but because during the period of ponding the
local wash from the steep loess-covered hills on either side of this
narrow gorge filled it to a higher level than that of the general
open ponded area. When elevation permitted the drainage of the
ponded area and the re-establishment of the streams, this higher
filled part of the gorge at Sebree Springs became a divide and
Deer creek turned east to the river by its present course, the
deep pond filling burying and obliterating the former divide Jjust
east of the railroad. For the same reason Knoblick creek was
diverted from its lower course just southeast of Sebree Springs
and was enabled to go southeast across what had now also beecome
a buried divide and join Deer creck several miles above where it
originally joined it.

Graves creek, the third of the Webster county tributaries
of Green river, drains a relatively small area in the northeastern
part of the county north and northwest of Sebrece. It is today
but the beheaded remnant of the once far larger stream that
also included all of the upper Deer creek drainage, as has been
explained in the preceding paragraph.

The original courses of all of the tributaries of both Trade-
water and Green rivers were transverse to the structure. They
flowed across beds or belts that were alternately hard and soft
and in the course of time certain major adjustments affecting
particularly- Craborehard-creck -of Tradewater.and Deer creek
of. Green river were brought about as have been related in some
detadlin_preceding pages: - In -addition to these major: adjust-
ments of the drainage, there have been many minor adjustments.
Small branches have grown-out in niany places along the softer
beds and have etched theiy way down between the harder beds,
leaving them standing in relief. Around the base of the Sebree
hills mueh of the minor drainage is adjusted either to the strike
of soft beds or to fault planes. This is particularly true to the
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north, northeast and southwest of Marksville. 11 is equally true
in many places in the upland region from Wheateroft to Provi-
dence.

Another of the minor stream adjustments that is very com-
mon where structural conditions are appropriate is for small
tributaries to prolong themselves by headwater erosion up long,
gentle dip slopes. In the southwestern end of the county, for
example, where the rocks dip to the northeast, lateral stream
have first caten their way along the strike in soft beds parallel
to the harder beds and then tributaries of the next generation
have grown out from them and now flow down the slope of the
hard beds to the northeast. This is strikingly shown just north
of Providence, to the east of Hopewell chureh, and at numerous
other places.

RELIEF.

The deep carving of the surface by Tradewater and Green
rivers and their larger tributaries together with the more minute
etching of the minor streamlets and the filling and levelling up
during the period of ponding have together given the surface its
present relief and separated it into several areas of upland and
lowland that will be described in later pages.

The general surface of the county may be described as :
rolling to hilly upland thoroughly dissected by a system of many
branched streams along which there are broad flat lowlands that
usually extend well up to the heads of the streams and that are
in many places so flat that large areas of them are poorly drain-
ed and swampy.

The distribution of upland and lowland is due primarily to
differences in the resistance the rocks have offered to erosive
agencies. Where the rocks are hard or, if soft, where they
are protected by a rim of hard rock, the surface is an upland.
‘Where they are soft they have worn away and form a lowland.
The individual uplands and lowlands are intimately related to
mining, agriculture and in fact all other of man’s activities in
the region and will be named and deseribed in some detail in
suceeeding pages.

The lowest point in the county is on its southwestern side
where Tradewater river leaves it about three miles north of
Blackford. Low water elevation there is about 322 feet above
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sea level. The flood plain along Tradewater has an elevation of
350 to 355 feet. On the northeast side Green river has a low
water elevation of about 345 feet where it leaves the county near
Quinn’s ferry. The flood plain of Green river has an elevation
of between 380 and 385 feet. The elevation of Highland creck
where it leaves the county at the angle in the northwestern
boundary is about 375 feet. Its flood plain there has an eleva-
tion of about 385 feet. The gradients of the tributaries of both
of these rivers are very low even up nearly to their heads. This
low gradient is due to the recent ponding of the entire drainage
described on page 34.

The highest point in the county is some three miles south-
west of Sebree where the elevation is slightly over 640 feet.
The higher parts of the uplands are generally from slightly
under to slightly over 600 feet in elevation. The lower parts of
the uplands are in places about 500 feet or even somewhat less
while arms of the lowlands project in a number of places into
the very heart of the uplands at elevations of about 400 feet.

The extreme relief in the county from lowest to highest
point is accordingly about 325 feet. The average relief measur-
ing from lowland to adjacent upland is usually not over 150 to
200 feet and in many places not over 100 feet.

Taking the county as a whole the surface slopes are usually
oenile. Only in certain places are they abrupt and such places
are due to hard sandstones that have resisted erosion and pro-
duced steep scarps. Along such scarps the sandstones here and
there project in bold eliffs. On the southwestern side of the
county these searps face to the southwest bezause formed by
rocks dipping 1o the northeast, while on the northeastern side
they face to the northeast because formed by rocks that are dip-
ping to the southwest, as may be seen in Plate No. 10, page 25.

The surface of the county may be divided from southwest
to northeast into the following topographic units: the Trade-
water lowland, Providence upland, Lisman lowland, Dixon up-
land, Onton upland, Deer creek lowland, Sebree upland, Hen-
derson upland and Green river lowland. They will cach be de-
seribed in serial order.
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TRADEWATER LOWLAND.

This lowland extends from northwest to southeast across
the southwestern end of the county. Owing to the windings of
Tradewater river it varies in width from a maximum of four
miles at Golds to a minimum of practically zero at Belleville,
where the river swings hard against the foot of the bluffs that
form the edge of the suceeeding Providence upland belt. The
Webster County part of this lowland is bounded by the Trade-
water on the southwest and on the northeast by a nearly straight
line of bluffs that run from beyond Sullivan in Union county
southeastward past Virginia, Golds, Iopewell church, Riee’s
Mill and Belleville to Yarbro and beyond. The larger part of
this lowland is included in the deeply filled alluyial flood plains
of Tradewater river and Craborchard creek and other tribut-

VIDENCE U PLAXND.

NO. 7. TRADEWATER LOWLAND AND PRO
. sland meet in @ gently rounded slope,

arics. A minor part of the lowland c()nsistf ofllow 1'011i,1‘1g ]ul?s
that projest up through the alluvial filling like ls."lzmds. ‘l l'w two
<o low hills lie to the north of Blackford and
to the southeast of C'raborehard cereek. One or two other snm}lc:r
isolated hill areas occur on the lowland. The Er:'cum::ll sur%‘;;(:
clevation is a little over 350 feet, and the low l.nlls rise 1131_1\}1 :\t
not over a hundred feet above this general surlfu:c l.evel. ‘1 olsl
of the lowland.is cleared and cultivated. A t.\'l)l('.ﬂl vwl\\; )mdfy“:;
seen in plate No. 7, which also shows the bordering edge 0

Fhe lowland and ur

largest groups of the
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Providence upland. There is very little waste area either fron 5
1 . ¢ < Ly number 5 coal—now called number 6—near the foot of the

swamps or steep roueh slopes. The belt forms a lowland he- . . . : 4
I 1 g I € he second ridge is the outerop of number 9 coal and near the foot of

cause the rocks are largely shales and hence are softer than those ‘ the third ridge the outerop of mumber 11 coal as may be seen

on either side and have worn away faster. Since these rocks dip in plate No. 8. The ridees serve, then, as markers or guides
N0, . ot ¢ ) ) SN o

to the northeast wherever among the shales a bed of sandstone {o the outcrop of the coals. Most of the mining in the county

occurs it resists crosion and forms a low hill that will usually
have its steepest slope on the southwest side where the hard bed
projects up into the air. In this lowland, rock exposures are not
abundant since the pond filling and upland loam or loess ccnceal
most of the underlying rock. Coal number 6 crops out along the

is in this upland and on the latter two ofthese coals.

northeastern margin of the lowland. The streams that cross this NO. 8. CROSS SECTION OF PRCVIDENCE UPLAXND.
lowland are tributary to Tradewater. They flow on deeply fill- 1t is composed of three monoclinal ridges or cuestas. A Is Hive: T le=
ed surfaces and show no adjustment to structure. The area of ;‘c::féalf?(‘z‘1llnﬁl ‘ifl},‘;“s‘(iiifl‘;? ’Li,ﬂ?‘\lﬁ‘,f i:}ni"c“["n?e e v Sanastore,
the lowland is about 20 square miles. The drainage of the Providence upland was originally to
e the south:vest or trans.vers%\ to t’he. S“.‘.ilfc. o‘f .‘fllc. ?lll'(‘)l'o‘l)l).il‘l?;
. . rocks. We have seen in discussing drainage adjustment that
This upland lies just northeast of the Tradewater lowland two of the three main tributary streams were beheaded by the
and crosses the county from northwest to southeast in a belt that . * {hird one, Craborchard creek. The drainage today is of three
is three to five miles in width and twelve miles in length. Its types. (:1'211)01'011;11'(1, Whitesides, Owens and seve ral smaller
area is between 45 and 50 square miles. The southwestern mar- have cut gaps in the upland ridges across which they flow.
gin of this upland is a bold, well defined scarp overlooking the Other small streams flow northwest or southeast along the out-
Tradewater lowland, while the northeastern margin is an inde- crop of soft shales parallel to the strike of the rocks and are ad-
finite line along which the upland dies away and merges into the ' justed to the structure. Still other smaller streams flow down
succeeding Lisman lowland. The upland surface has been so 'thc dip of the beds to the northeast and are also adjusted strue-
theroughly dissected by erosion that scarcely any remnants of turally as dip-slope streams. :
its former flat surface remain. The tops of the .hills that now V‘\’hile the larger part of this Providence upland 1s .('lem‘cd
compose the area indicate that the former upland surface had an and in cultivation yet there is a considerable part, especially on
elevation of about 580 feet near Providence and sloped north- the steeper hills and rougher slopes, that is still forested. Drain-
westward to an elevation of about 500 feet wear Wheateroft. age is good and exposures of rock are nml‘é'-’ulnlndzm)t 1'1};111 ml
These upland hills arrange themselves into three parallel ridges illll_\' other part of the county. Wheateroft, (‘.1“-" and 1 mfld;‘n.ihl
that must have formerly heen continuous and well nigh perfect ave on this upland and the last of these gives the upland 1ts
but are now much broken by long continued erosion. Each ridge name.

marks the outerop of beds of harder rock between which the

e T ; e : : <3 AN LowLAXND.
softer shales have been etehed into longitudinal valleys. As the Lisaan L

rocks dip northeast the ridges have steep searp-like faces to the This lowland, named for the town of Lisman, lies 110]1111;0;]1s1'.
southwest and slope back more gently to the northeast. Each of of the Providence upland et lmundmll i ‘.(hv f“”'t_l.“““]“ '“:1‘1
these ridges has at the foot of its steep southwest slope the out- {he Dixon upland. It varies from {wo to five m!](,s m[\\ f(_ 1“(‘ !
crop of an important coal seam. Near the foot of the first ridge : has an area of between fifty and sixty square nuhlos. £ »01 % .
s divisions of the county. Its

bordering the Tradewater lowland, is the outerop of Owen's the most clearly defined topographic
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general surface elevation varies from about 365 to 390 feet. The
lowest part is a pond-filled surface much of which was originally
swampy, but a good part of which has been ditched and d ‘zliIlC(i.
The largest swampy area remaining is nearly six miles long and
from one-half to one mile wide and is known as Slover creofk.

Low rounded hills project through the valley filling at a
number of places. These hills are usually covered with loess so
that rock outerops are rare and unsatisfactory. The soil is good
‘fmd where properly drained yields excellent crops. Muchbof ié
is cleared and in cultivation. The main roads have been graded
up and ditched. In the dry weather of summer and fall tl?ev are
oood, but in the wet weather of winter and spring they al"e apt
1o be bad. ) l

NO. 9. TIPPLE OF CLIFTY CONSOLIDATED COAL CO.

A shaft is s < 20 : e

\\'hivh\ \ll:étpllTu;‘;T]l-:”E;(: (“““l\l AL\'\(;:-“ just where the Providence upland from
be seen in the Llisl:\n(-u_“ aken joins the Lisman Lowland, which may

In origin, this lowl: o .
iy g, i lf)\\ldlld coineides with the outerop of the Lis-
; an for in{ntllon, ;\ hich consists very largely of soft shales that
wave yielded readily to erosi r : :
e .1( v to erosion. The outerop of number 14 coal,
land but ~tu?d . oceurs along the southwestern side of this low-
and but it is everywhere covered ¢
RVt ‘1_\\\'huo covered and concealed by recent de-
I 1' S. 1 i depth of the alluvial filling is not known in many
]f) d;%i yut it may be as much as 100 to 150 feet. Water wells
ind alternating s of s ! .

¢ ating beds of sand and clay in places and get water
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from the coarser beds probably near the base of the filling. It
may be seen in the distance in plate No. 9, taken from the edge
of the Providence upland.

Dixox UpPLAND,

This is much the largest topographie division of the county.
Tt crosses the center of the connty from northwest to southeast
and has a width of from six to cleven miles and an area of about
140 or 150 square miles. This upland is structurally a broad
svnelinal trough whose edges are formed by the outerop of the
Dixon sandstone as may be seen in plate No. 10. The preserva-
tion of the upland is due to the protecting agency of this hard
candstone rim for the surface rocks within it are mostly soft
shales. Slopes from the upland to the adjacent lowland on
cither side are usually steep.

NO. 10. CROSS SKCTION OF DIXON UPLAND.

This ideal structure section shows how the surface of the .l)ixon Up-
land, b, b, b, is protected by the outcropping edges of the Dixon Sand-

stone, ¢, ¢, C, which forms a scup overlooking the Lisman Lowland,
a, on one side and the Deer Creek Lowland, d, on the other.

The general surface of the Dixon upland had an clevation
of close to 600 feet but it is now so deeply and thoroughly dis-
seeted that only the higher points reach this level. The drain-
age is of dendritie type and flows in part {o the Tradewater and
in part to Green river. The larger streams have developed
broad, flat flood plains that extend back well into the very heart
of the upland. Much of the area is cleared and farmed but a
considerable part is otill wooded, especially along the steeper
slopes adjacent to narrow, deep stream cuttings . Loess blankets
the surface and somewhat «mooths the outlines of the Tills,
though in many places it is cut through by gullies and the under-
Iying rock therehy revealed. MThe soil is not so good as on the
lowlands but it is better drained and is capable of improvement
with ordinary care. In a few places the soft Bald Hill clay
shales just beneath the Vanderburg sandstone weather into very
poor soils. There are no coals of importance at or near the sur-

face.
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OxTON UPLAND.

This upland occupies a triangular area in the eastern part
of the county and extends south into Hopkins county. It lies
south of Deer creck and but for the valley of the East Fork of
Deer creck, which bounds it on the west, it would be considered
a part of the Dixon upland. Southward in Hopkins county it
becomes a part of the eastern prolongation of the Dixon upland.
The rocks of this upland are mostly soft shales that have vielded
greatly to erosion. Pittman creck working backward along the
outcrop of the soft Bald Hill shales close beneath the Vander-
burg sandstone has almost dissevered the northern part of the
upland. The highest hills along the county line, a mile and a half
southeast of Belcourt, are capped and held up by this Vander-
burg sandstone. They reach an elevation of 540 feet but else-
where the Onton upland scarcely reaches 500 feet. The rocks
dip gently to the south. Among them there is a coal of some
local importance here called the Belcourt coal. The surface is
a rolling to a gently hilly one and is largely cleared and culti-
-ated.  Tts avea is between 15 and 20 square miles.

Deer CREEK TOWLAND.,

This Towland lies north of the Dixon and Onton uplands,
and south of the Sebree upland. On the east it merges into the
Green river lowland of which it may be considered a lateral
prolongation. Tts general elevation is between 880 and 400 feet
and its area is between 20 and 25 square miles. This lowland
has developed in the soft shales of the lower part of the Lisman
formation and curves with the outerop of these shales to the
northwest at Marksville, around the western end of the Scbree
anticline and upland. Deer creek once cut out these shales to
a level much below the present surface. This surface is the re-
sult of pond filling and is remarkably flat. This lowland is
now being drained, cleared and put into cultivation. Prologa-
tions of this lowland pierce the surrounding uplands deeply
along Bast Fork, main Deer creek, ITavana creek and Knoblick
creek.  On its northern side both east and west of the Louisville
and Nashville railroad some low hills or ridges project above the
general lowland surface. These hills are due to harder beds as-
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sociated with the horizon of coals 11 and 12. These coals are
often absent in this vieinity as will be desceribed on pages 95 and
96. Close north of them but buried here by alluvial filling is
the outerop of number 9 coal.

SEBREE UPLAND.

This i1s one of the smallest and decidedly the roughest of
the several uplands in the county. It extends from Steamport
Ferry on Green river westward to Marksville. Sebree is on its
northern edge. This upland is roughly some nine miles long by
about two miles wide and has an area of about 20 square miles.
Its higher portions have an elevation usually of hetween 550 and
600 feet and its highest point is slightly more than 640 feet and
is the highest point in the county. Much of the higher 1)211't‘0f
the Sebree upland is underlaid by the Sebree sandstone which
has been folded upward into a long anticlinal avch whose strue-
ture may be seen from the contours of plate 21, on page 126.
This upland has been cut in iwo by Knoblick ¢reek and again at
Sebree by an abandoned channel of Deer ereck, as has heen
deseribed on page 17.

NO 11. WEATHERING OFF CASEY VILLIS CONGLOMERATE,

The top of the Caseyville conglomerate near Sebree shows its variable
texture by its irregular weathering.
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Much of this upland west of Sebree is cleared and culti-
ated. Last of Sebree it is much rougher and is largely wooded
The northern edge is formed by the Rough ereck fault.descr ‘
;)n Il)zxge 127 and beyond it lies the IIenderson plain, or low
and.

ibed
up-

HEeNpERSON UPLAND.

The northern edge of the county includes a small part of a
plain that stretches for miles northward across Henderson coun-
Ty and may be called the Henderson plain. The part included
in Webster county is from two to four miles wide and extends
from the Union county line castward to Green river lowland.
Its southern margin is formed by the series of broken hills that
run eastward from Tilden to Sebree and belong to the Dixon

‘ and
Sebree uplands.
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ing uplands in such low slopes that it is often difficult to deter-
mine where to draw the line between the two. Practically all
of this upland has been cleared and is in cultivation. There is
no waste area from roughness and practically none from erosion
and gullying. Exposures of any kind of hard rock are very
rare and always of small extent.

GreEN River LowLsND.

Green river forms the eastern boundary of the county. It
flows in a winding valley whose flat bottom is one to two miles
wide and whose sides rise with steep but irregular slopes to the
bounding uplands. ISast and north of Onton this Green river
lowland is about two miles wide. Near Steamport ferry the
Sebree hills elose in upon the river and narrow the lowland to a
fourth of a mile. North of there it widens again in the vicinity

NO. 12,

SEBREE HILLS IN GENTLER MOOD.

The hills west of Sebr i
K E S >ebree are 1 8 ¢ ay of
e D m.m“& are rolling and may often be clcared anil

' The gen.erzq surface of the Ilenderson upland is gently roll-
ing, -cx('ept in its eastern part, where it becomes hilly in the
viemity of Graves ereek., The average eclevation is bet\;'een 450
z}ud 200 feet while one point a mile northeast of Poole is 56’0
feet above sea. '1‘119 drainage is partly northwestward by High-
land ereck to the Ohio and partly castward by Knol)]‘i(-k and
Graves ereeks to Green river. The alluvial p];lills along these
three ereeks are a half mile to a mile wide and meet the ljordcr—

NO. 13. ROUGH UNCLEARED SEBREE HILLS.
ICast of Sebree many of the hills capped by the Sebree sandstone are

too rough and steep to be cleared.

of Graves creek to a mile or more and then soon narrows once
more until near Quinn’s ferry it is only some two hundred yards
wide. Where the river first reaches the county it is on the cast
side of its valley and all of its flood plain is on the western or
Webster county side. Between Roland and Steamport ferries
the river crosses to the west side of the valley and continues on
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that side until it leaves the county so that practically all of its
flood plain north of Graves creck is on the eastern or McClcal;
county side of the river.

The surface of the Green river lowland is unusually level
and has an elevation of about 385 feet where the river first
Tf)ll(‘]l(‘s the county and 380 feet where it leaves it. The con-
tinuity of this lowland surface is broken by two small hills just
northeast of Onton that rise slightly above it and by another
somewhat larger one that is found just north o D" » creck
These low gentle hills protrude thru J‘[he valley ﬁlflinn(')e‘clhac‘c1 (;t}l\s
almost buried and obliterated them. This ﬁlpling' isoin placcts
over a hundred feet deep and was deposited, at least in laree
part, w].len the valley of Green river was ponded during one T)t'
the c]osm'g st.ag.es of the Glacial age. Further details concerning
;[)I(l)etalluvml filling may be found on pages 33 and 122 of this re-

rt.

CHAPTER IIL
TOPOGRAPHIC HISTORY

The topographic features of the county deseribed above con-
tain a more or less complete record of the processes by which
they were fashioned and a eclose study of these features will re-
veal more or less fully the history of their formation.

The oldest topographic features of the region are the higher
portions of the general upland surface. These higher areas rise
to about 600 feet above sea level, though some stand slightly
above and others slightly below this level. They mark, in an
approximate way, an old plain whose continuity might be re-
stored by filling up all of the lowlands to the level of these
higher upland points. The existing summits doubtless do not
quite reach up to the position of the old plain, since they have
lost somewhat in elevation since the old plain began to waste
away.

This old plain was once widely extensive over this portion
of the Mississippi drainage basin and was formed by the down
wearing of the surface thru long preceding ages until it stood
but little above the level of the sea. When this down-wearing
ended there were in Webster county probably no remnants of
any harder rock left standing above the general surface, al-
though such remnants were to be found in nearby areas, especi-
ally across the Tradewater to the southwest where aveas of hard
Pottsville conglomerate remained as unreduced ridges or other
elevated areas.

Such an old, worn-down surface is called a peneplain and
this one was formed in the latter part of Tertiary time and is
known as the Tertiary peneplain. It is the oldest topographic
feature found in the county and has suffered so much from sub-
sequent erosion and other changes that few remnants of it now
remain and it is now impossible to describe the old plain with
much detail. Its general slope was almost certainly westward or
northwestward. The Webster county portion of it was prob-
ably drained by Green and Tradewater rivers, though these
streams may then have been larger or smaller than they now are
and probably did not then exactly coincide with their present
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](;?x;:\l(())n:“:ldli)lligll;]:lll:}\w:\l(\l; }:1-()122\1)1}.'.‘1'1()\\'Ilc:~‘e more than a mile
flowed Dl‘acltica]lv on the ]()](TA LRSI They of course then
; ) peneplain level some 250 to 300 feet
above their present position.

. The period of erosion that produced the Tertiary peneplain
.?ust ‘doscri'bed was ended by a general uplift of the iaml in late
Tertiary time. It is not clear just how high the surface of Web.
g‘(u county was raised by this uplift. It is possible that the up-
lift at first was not great and that after this initial uplift of
probably less than a hundred feet and possibly much less than
this amount, there was a period of crustal quiet, during which
the streams that had been reinvigorated by the uplift cut down
as far as possible and then began to broaden their valleys. The
streams were then further invigorated by renewed uplift or tilt-
ing so that they carried a mass of rounded, water-worn gravel
and deposited it in the broad and very shallow valley that they
had formed. This deposit consisted of sand and well-rounded
candstone and chert gravels ranging from an average of 1 to 2
inches to a maximum of 3 or 4 inches in diameter. With the
sand and gravel there was considerable ferruginous material—
probably leached from the surrounding peneplained surface. A
{few very small remnants of this gravel deposit are found in the
castern part of the county adjacent to Green river. Part of it
is cemented by the ferruginous material into a limonitie conglo-

merate that is found in thin crusts or small broken masses.
Tt is possible that instead of having been deposited after
a partial uplift and pause, this old river gravel may have been
the result of the initial uplift of the Tertiary peneplain, in which
case it is necessary to supposc that the streams then flowed in
broad valleys, cut only very slightly beneath the old peneplain
surface and that immediately after uplift they floored over the%e
hroad shallow valleys with gravels and sands brought from their
is too little of this old eravel left in the

upper courses. There :
county to decide between the two alternatives though the former
seems to the writer the more probable.
These gravels are found on the
at several places in the r
poorly exposed and

ridee south of Deer ereek
oad from Sebree
other areas
Other small

and may be seen there
to Slaughtersville. They are
ist concealed beneath the surface Joam.

may ex
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areas are found farther down Green river in Henderson county.
Tt is believed that these gravels belong to the Lafayette and
that their deposition marked an episode in the topographic his-
tory of the region during Pliocence time.

This episode was brief and was ended by further uplift.
Since then, whether as a result of a single upward movement or,
as is more probable, of successive ones separated by pauses with
or without intervening downward oscillations, the region has
been elevated high enough to let Green and Tradewater rivers
cut their channels down 100 to 175 feet bencath their present
beds. It is very probable that this uplift permitted the streams
to cut down to a level only slightly—perhaps 10 to 30 feet—be-
low the level of the present lowland surface and that there was
then a pause while the valleys were widened to approximately
the condition in which they are found today, after which a fur-
ther uplift allowed the main streams to sink a narrower gorge
or valley within the broad one that had just been formed. In
numerous sections across the Tradewater valley rock in place
is found at such short intervals that it would seem impossible
that there could have ever been an old broad valley there cut
very far below the present flood plain level. Borings, however,
show alluvial filling 175 feet thick near Sturgis  and
about 100 feet thick even up at Dawson Springs. The
came is true of Green river valley. Sandstone, shale or
limestone is found almost at the surface at a number of places
well away from the valley sides. Shale is found in Deer creek
a half mile above the Sebree-Onton road and is seen at low water
at Steamport ferry. Sandstone is found in the banks of Graves
creek some 200 yards above its mouth and fusulina limestone is
found only a few rods away practically on the flood plain sur-
face, yet a well a half mile farther up Graves creek went thru
104 feet of mud and clay without reaching Dbed rock and the
Ileilman drill hole on the bank of Green river a mile below Me-
Kinley in McClean county passed thru 113 feet of gravel and
uicksand before reaching the rock floor.

This uplift, downcutting, and valley widening occurred in
carly or middle Pleistocene time.

Late in Pleistocene time the land sank and the streams be-
gan to fill up the valleys they had just excavated. The earlier

G. W.C—2
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part of this filling was a simple flood plain deposit of sand,
gravel and clay while the latter part was a fine silt due in some
measure at least to the ponding of the Tradewater and Green
rivers and their tributaries. This filling attains a thickness of
100 to 175 feet in the valleys of Green and Tradewater rivers
and from the sczmtv records at hand would seem possibly to be
thicker in the Tradewater valley than in the Green ve lley though
1t is not certain that the deepest part of either valley floor has
yet been revealed by the drill. It is practically certain from
conditions found elsewhere in this general region that both the
downeutting last deseribed and the subsequent partial filling of
the valley thus cut were complex rather than simple processes,
hut too little is known of the valley filling in Webster county to
attempt to give the history of the accompanying topographic
changes in greater detail.

At about the close of the above mentioned period of ponded
stream silting by which the present broad, flat valleys were
formed, there came a deposit of fine, yellowish brown loam, borne
largely or entirely by the wind. This deposit is 6 or 8 to 15 or
20 feet thick.” It forms a mantle over the uplands and is be-
lieved to merge into the surface part of the material filling
the broad valley lowlands. This loam has not greatly modified
the topography though it has filled and obliterated the minute
erosional irregularities of the preceding surface and given to the
hills a somewhat more rounded outline than they would other-
wise possess.

The latest event in the topographic history of the arca has
been a slight uplift of the region that may still he in progress.
This uplift has permitted the larger streams to cut slightly into
the deep valley fillings and in places where they now chanee
to flow near the edge of their old valleys, has laid bare the un-
derlying old bed rock which the streams are now scouring away.
The Tradewater, for example, is scouring on Pennsylvanian
sandstone or shale at practically every ford in the county and at
numerous other points as well. Most fords, indeed, were located
at places where the river is cutting down on old hard rocks
sinee such places furnish a good firm hottom for crossing. On

%
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Green river Pennsylvanian shale is left bave at low water at
Steamport ferry and it is probable that the hottom of the river
there is on sandstone.

Another evidence that these streams are cutting down their
channels slightly is the fact that some portions of their broad
flood plains are either never reached today by floods or arc
reached and covered so seldom that the deposits then laid upon
them are not as great quantitatively as those removed by erosion
in the intervals between such extraordinary floods, so that the
flood plains of the larger streams are w asting rather than huild-
ing. Such flood plains may be called extraordinary flood plains.
They arc evidently decadent.

On the other hand, the flood plains of the small streams
that head well back among the hills of the uplands are being
built up by the deposit of sand and el ay carried into them in
Inereasing volume from many parts of the upland as a result of
the inereased erosion of the steep slopes that have been celeared
and farmed in the usual careless fashion. The head water por-
tions of Caney, Craborchard, Farmer, Havana, Deer, Sugarcamp
and other creeks show this tendency to huild up or aggrade their
narrow flood plains, and at many places along the margins of
the broader valley lowlands broad sandy fans are pushing out
from the base of the bordering uplands as the result of in-
creased erosion because of man’s activities in the region.



CHAPTER 1V.
INFLUENCE OF TOPOGRAPHY ON MAN’S ACTIVITIES.

The topography of the county shows a direct relation to
man’s activities in a number of ways. In many cases the topo-
graphy has influenced or controlled these activities by pre-
determining where or how man might work with greatest facility
and economy. In other cases the topography has interposed
obstacles to man’s activities which he has overcome only by the
expenditure of extra time and energy.

Topographic influence is seen in the original settlement of
the eounty. The uplands offered well drained, healthy sites for
habitation and have always attracted more settlers than the
lowlands. DMost of the carly towns, such as Vanderburg, Dixon,
Providence and Poole, were founded on the uplands. Another
location highly attractive to the pioncer was the river banks.
Ilat bottomed boats could easily reach these landings and they
became naturally places of barter or trade as well as gateways
by which those earlier settlers who floated down the Ohio might
enter the country. Hunting, trapping and fishing centered
about them and if the locality could be made a general place of
crossing, such as Steamport for instance, ferriage became an
additional source of revenue. In some cases the location of a
mill on or near the mouth of some small stream became the
determining factor in the location of some early community.
Conditions have changed now and with them many untoward
changes have befallen these early settlements. Railways have
taken the place of the rivers as the chief highways of travel and
transportation and river settlements have fallen to decay, while
new towns have sprung up along the railroads and become the
centers of trade. DBelleville, Montezuma and Logansport on the
Tradewater are chiefly memories today. Steam generated by
coal has taken the place of water for power and sites once
raluable for water mills are generally abandoned. At Gold’s,
for instance, the old millstones, each a single block of basaltie
lava probably imported from Europe by way of New Orleans,
are the sole reminder of its importance in former times as :
milling point.
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church and near Mt. Gilead school, Vanderburg and Dixon.
Where the uplands are somewhat less rough the topography is
often disregarded and land lines become the determining factor
in locating the roads. Owing to the shape, presumably of
carly land grants and patents, the land lines generally run north-
castward and northwestward at somewhat varying angles and
in consequence the rectangular road patterns follow the land
lines and have the same orientation. Where the land is com-
paratively level, as in the lowlands and the gently rolling parts
of the uplands, there is no objection to such a road system, but
where it is used in some of the rougher parts of the uplands the
roads beecome a series of short, shavp hills that malke travel slow
and laborious and prevent drawing heavy loads. The hilly
rectangular roads in the Dixon upland west of Luzon illustrate
this disregard of topographic influence very fore¢ibly. In many
cases a slight detour to right or left would enable such a road to
follow a ridge crest and eliminate practically all of the steep
grades on it.

In the Providence region where the upland consists of re-
latively narrow parallel ridges, the roads either keep to the longi-
tudinal lowlands between the ridges, like the road from Provi-
dence to Clay, or they cross the ridges by following the valleys
of the erecks that have cut eaps thru the ridges, such as White-
side, Owens and other creeks.

The building and maintenance of good roads must always be
more difficult in the uplands than in the lowlands and this must
result in some degree of isolation always cha racterizing the
upland region that will make itself felt in the schools, churches
and social activities of the people of such sections as contrasted
with lowland areas where communication is easier and more
rapid.

The location of the railways shows the distinet influence of
topographic control. The Tllinois Central between Blackford
and Wheateroft erosses the Providence upland by following the
ralley cut across this upland by Craborchard ereek and from
Wheateroft to Providence follows a longitudinal valley in the
Providence upland. It reaches Dixon by following up the nar-
row valley of Farmer’s creek. The Louisville and Nashville
sailway uses an abandoned siream ¢hannel to ceross an upland
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ridge at Providence and from Providence to Clay oc'cupies for
half the distance the same longitudinal valley occupied by the
Tilinois Central and then leaves this valley by a breach made
in its northeastern wall by a tributary of Slover ereek. North-
west of Clay it follows the broad Lisman lowland well toward
Morganfield. The main line of the Louisville and Nashville
crosses the eastern end of the county by a series of lowlands,
the narrowest and most pieturesque portion of which is the
abandoned channel at Sebree Springs once occupied by Knob-
lick and Deer creeks.

The most favorable location for towns under present day
conditions is on the edge of the upland where the surface is
rolling enough {o give good drainage and where they may be
readily accessible from both the upland and lowland and casily
reached by the railroads that follow the lowland. Providenee,
Clay, Wheateroft, Sebree and Slaughtersville are all thus sit-
uated. Towns on a high, narrow ridge like Vanderburg are
practically inaccessible to a railroad.
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coal outerop. It will be remembered from the topographic de-
scription in preceding pages of this report and may be seen
from plate No. 8, that coal number six outerops near the base of
the steep scarp overlooking the Tradewater lowland, while
coals nine and eleven outerop on the slope of si|mila1‘ parallel
but less abrupt seraps within the Providence upland ; and that
these same coals, nine and eleven—or the horizon of the latter
when it is absent—outerop again along the west end and the
south side of the Sebree upland with certain characteristic
topographie relations that may be readily recognized.

In these and other ways that might be given the topography
of the county is intimately related to the activities of the people.
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CHAPTER V.

GENERAL GEOLOGY

Previous Geological Work in Webster Counly. 1t is prob-
able that some of the coals of the lower Tradewater region have
been known from the days of the carliest settlement in that
region since some of them occasionally show in natural outerop
along stream channels and gullies. By 1854 when the first Ken-
tucky Geological Survey was established under Owen there were
alrecady a number of mines such as the Casey, Bell, Cook and
Mulford in active operation in the Caseyville-DeKoven region.
The importance this region had thus carly assumed in the min-
ing of coal doubtless was an Important factor in leading Dr.
Owen to inaugurate the work of his survey by a geological ex-
amination of this western coal field, and during the existence of
his survey from 1854 to 1859 more geological, paleontological
and topographie work was done there than in any other section
of the state. The results of this work published in Owen’s four
reports remain, even today, as the only detailed discussion of the
geology of most of that region.

In his first report Owen gives with considerable detail a
section from the base of the coal-Learing rocks up to the Anvil
Rock sandstone over what we now know as No. 12 coal. Ilis
assistant, S. 8. Liyon, who made a detailed topographic map of
TUnion county in 1854 and 1855 included in his report published
in this same volume, a considerable amount of detail as to the
distribution of the coals of the county which then included the
southwestern part of what is now Webster county. Analyses of
the Union county coal were given and the Rough creck anticline,
previously studied by Owen in the Sabine region of Illinois, was
recognized by him in Union county opposite Shawneetown and
traced east to the Bald ITills. EF'rom therc Lyon traced it on to
the castern edge of Union county.

In Owen’s second report, although most of Lyon’s work
was confined to what is now IIopkins county, he gave some detail
as to the coals about Providence and discussed the correlation of
the Bell, Cook and Battery Rock coals, concluding that they were
all different.
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Tn the third report Owen gave a detailed section of the thou-
sand feet of coal measures below the Anvil Rock sandstone and
added a section of some five hundred feet above it which he ealled
his upper measures and recognized that in the Union county
region these latter measures were largely barren of workable
coals. To designate the more important coals of this section, he
introduced the system of numbers by which the coals of the re-
gion have ever since been known. Ie traced a number of the
more ‘importmlt coals eastward into what is now Webster county.
In this report Lesquereux deseribed the preliminary results ;)f
the study of the paleobotany of the field shortly before under-
tilk‘(’ll by him and gave a correlation of the coals of the region
while E. T. Cox made a report on the marine fossils of the westj

ern coal field, found associated especially with coals five, nine
and eleven. ’
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Geological work was vesumed by the state in 1873
under the direction of Professor N. S. Shaler and was
continued until 1879. The results of this work are
contained in six volumes of reports and in a few separate mem-
oirs. Professor C. J. Norwood was placed in charge of work
in the western coal field and soon became acquainted with the
unusual difficulties of work in much of that field arising from
the complex faulting and the dearth of exposures. Ile had
made and reported on a study of the geology along the Louis-
ville, Paducah and Southwestern Railway® (now the Illinois
Central) ; on the geology along the north and south running
railways? of western Kentucky, and on the geology of a part of
Ohio county$ before the Survey was discontinued. He found a
well marked fault on Rough creck in 1874 and in 1876 traced it
westward to Sebree and suspected that it would unite with the
TUnion county fault traced by Owen and Lyon.

Work on the western coal field was eut short before much
more than a beginning had been made and part of what had been
done was left unpublished when the Shaler survey was ended.

Little or no additional field work seems to have been done
in the region by the Proctor Survey during its rather lengthy
existence of twelve years (1881-1892) but a reprint of all of the
reports on the region by the Shaler Survey was issued.

The next contribution to our knowledge of the western coal
field was made in 1893 by Professor Norwood in his “Key to
the Western Coal Field’’® where both the general section and
the more important coals are described and several plates of
sections are given showing correlations in western Kentueky and
southern Illinois. In the report for 1895 (pp. 252-270) and in
that for 1901-02 he gives again the general section for the west-
ern field (pp. 312-313). Meantime he had published in the 1889
Mine Inspector’s Report an article by Mr. J. D. Atkinson on
coke making at Earlington. This was reprinted in the 1895 re-
port. A deseription of the Campbell coal washer at Earlington
is given and the results of testing some of the coals of the west-
ern field for coking and steam are added.

¢ Ky. Geol. Surv,, n. s., Vol.
7 Ibid. n. s., Vol. 3, pp.
$ Ibid. n. s., Vol. 5, pp. 77124

© Rept. Inspector of Mines of Ky., pp. 90-105, 1833,

1. pp. 553-448.
S
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When the state resumed geological work in 1904 under the
direction of Prof. C. J. Norwood it was early determined to
make a detailed survey of the western coal field. To this end
a topographic survey in cooperation with the U. S. Geological
Survey was soon begun and geological work was undertaken by
the director in person assisted at first by S. A. Denny, and later

e T T ata 9 3 y
by W, I. Pate, I. J. Fohs, F. M. Hutchinson, J. I. Gardner and
the present writer. Work was thus started in several parts of
t:w western coal field. Of the results of this work it may be said
that many erning 3 3 :

at many new 1'21‘Ltb concerning the geology and structure have
come to light. The present report embodies the result of the
writer’s work for parts of three fi
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Private capital has done much for the development of this
western coal field and by such development has added greatly
to our knowledge of both the structure and economy geology of
the field. Thru ignorance of geological conditions much mouey
has been lost in ill-advised ventures, a large portion of which
could certainly have been saved to its owners had the state done
years ago what it is now doing to make the geology of the
region known. Parties have recently optioned or hought lands
for coal where the nearest commereial coal is one thousand two
hundred feet below the surface. Others have recently drilled
for coal where it is equally deep, and yet hoped to reach it in
one hundred or two hundred feet. Some have opened a surface
coal for No. eleven when that coal lay one thousand feet below
them. Others try for No. 9 or No. 11 where it is entirely absent.
0il wells have been put down where there was not one chance
in a hundred to get oil, while much more promising oil territory
lay unknown within a mile or two.

Qo far as the writer is aware nothing has been published in
recent years by anyone directly on the general gology of Web-
ster county, and except for the reports mentioned above by the
IToeing Survey which are largely confined to descriptions of
coals, there has been very little published on any part of the
western coal field so that recent literature on the arca is very
meager when its extent and economic importance are con-
sidered.

STRATIGRAPIIY.

All of the rocks that appear at the surface in Webster
county are of sedimentary origin and all of them were formed
under water except the beds of coal which formed in swamps
and the surface loam or loess which was carried and deposited
by the wind. There are no iencous rocks at the surface though
it would not have heen surprising had dykes of such rock been
found along some of the fault planes of the Rough creek anti-
cline since faults probably of the same age and of much less dis-
placement in the adjoining county of Christian show igneous
dykes in a number of places. Tt is entirvely possible that igneous
rock was forced upward along the Rough creck anticline when
it formed, but if so none of it reached what is now the surface in
Webster county. Igneous rock occurs as narrow dykes in some
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coal mines in Saline county, Illinois, in the 1'efgio.n traversed by
the westward extension of the Rough ereck anticline and may be
associated in origin with this anticline.

A small rounded piece of erystalline rock may now and then
be picked up on the surface in Webster county, especially about
old Indian camps or village sites. Some picees found by the
writer were of granite while others were dark basic rocks such as
diorite, diabase or gabbro. They were undoubtedly morainiz
material that had been ecarried southward by the Indians from
the glaciated region probably of Illinois or Indiana. One or
two large blocks weighing several hundred pounds cach, found
on low slopes near the edge of ponded lowland areas, may have
been dropped from floating ice during the ponded period.

Now and then a man drilling a well reports having struck
granite. Such reports in Webster county are all mistakes. The
rock in such cases is merely an unusually hard nodule or layer
very probably of impure, or hastard, limestone or of clay iron
stone, chert, or even hard sandstone,

Age of the Rocks. The oldest rocks of the county exposed
at the surface are of Mississippian age, They form an exceed-
ngly small area, however, while in contrast in this respect the
next oldest rocks, the Pennsylvanian, form the surface of much
the largest part of the county. The next oldest rocks are certain
]\'m'_\' Nlllfl‘]l ml‘eas of gravel of Pliocene age. These are succeeded
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this connection see also the general stratigraphic section sheet.
The details in the Caseyville part of this general seetion are
taken from Lee’s Shawneetown report since there are N0 ex-
posures of any except the topmost beds of the Caseyville forma-
tion in Webster county and no core drill records exist for these
lower rocks. In the writer’s Tradewater river report he accepted
on the assurance of previous workers the equivaleney of the Bell
and the Battery Rock coals and made no investigations on the
1llinois side of the Ohio. According to Lee the Battery Rock coal
is not the same as the Bell but is in the conglomerate below the
Bell.
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CORRELATION TABLE FOR PENNSYLVANIAN FORMATIONS
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CORRELATION OF FORMATIONS.

Mississippian. The exposures of the Mississippian in the
county are all very small and are found along the Rough Creek
fault where the rocks are greatly crushed and faulted. It has
not seemed practicable to make any separation of these Mississ-
ippian rocks or map anything but one formation. This has been
called Leitehfield.

Pennsylvanian.  Reference is made on an earlier page to
views of Owen, Cox, Worthen and others in the past as to corre-
lations of the Pennsylvanian in this region. For present usage
we need not go back more than a few years, and may confine
ourselves to a few state or federal reports.

In Folio No. 185 of the U. S. Geological Survey on the
Murphysboro-Ierrin region in Illinois, prepared in cooperation
with the Geological Syrvey of Illinois, Shaw and Savage divide
the Pennsylvanian from below upward, as may be seen from the
accompanying table, into the Pottsville sandstone, Carbondale
formation, and McLeansboro formation. The Pottsvile is 420

to 510 feet thick and reaches upward nearly to the base of the
Murphysboro (No. 2) coal, thé equivalent of Owen’s coal No. 5,
but now known in West Kentucky as coal number 6. From the
studies of the fossil plants by Dr. David White® it seems prob-
able that the top of the Pottsville is slightly below the Illinois
coal number 2, but the base of the underclay of this coal was
taken in the above folio as a convenient formation boundary for
mapping.

The Carbondale formation, 250 to 300 feet thick, reaches
from the top of the Pottsville up to the top of the Herrin, or
number 6, coal of Tllinois. This coal is the same as the number
11 coal ot'l West Kentucky. This formation is regarded as being
of Allegheny age. Dr. David White! says that the Alleghen.y
reaches up to the Illinois number 6, or number 7 coal,—that is
to Kentucky number 11 or number 12 coal.

The l\cheansboro formation extends from the top of the
Herrin (Illinois number 6 or Ky. number 11) coal up to the ‘top
of the coal measures. Tt is regarded as being over 550 feet thick.

Next the present writer prepared a report in 1910 on the

Tradewater river region that was published in 1912 as Bulletin

¥ Bull, 14, I1l. Geol. Survey, p. 204, 1909, -
1]1l. Geol. Surv., Bull. 16, p. 139 and p. 289, 1910,

107197
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17 of the Kentucky Geological Survey. In the text of this report
the writer suggests certain formational units on page 74 but does
not there nmame these formations. Accompanying the report
there is a sheet of vertical sections prepared slightly later where
formation limits are slightly changed and formational names are
given.

At Dbase is the Caseyville conglomerate ending at the top of
the massive conglomerate at Caseyville, and regarded as at least
300 feet thick. Above it is the Tradewater formation extending
up to the base of the scarp-making sandstone some seventy-five
feet above Owen’s coal number 5, there named the Sebree sand-
stone. The section gives 580 feet, but elsewhere in the report
the thickness is given 175 to 700 feet. Next comes the DeKoven
formation, 155 feet thick and reaching up to the base of Ken-
tucky coal number 9 (the number 5 or Springfield coal of Illi-
nois). This division at coal 9 was chiefly one of convenience in
mapping the most valuable coal in the area, though there is also
a local erosional unconformity at this horizon.

The next formation is the Mulford, 110 feet thick and ex-
tending from the base of coal number 9 up to the base of the
Anvil Rock sandstone, a short distance above coals numbers 11
and 12, where there is a marked unconformity.,

Next the Lisman formation extends 960 feet from the base
of the Anvil Rock sandstone up to the base of the Dixon sand-

stone, where another unconformity oceurs. Above this unecon--

formity the Dixon formation extends 200 feet or more to the top
of the coal measures.

Next, the present writer prepared in 1911 a brief summary
of his later work for the Report of Progress of the Kentuck‘y
Geological Survey for 1910 and 1911, which was published in
1912. .In it the term Caseyville conglomerate was changed to
('.use‘\'\'lﬂc formation and revised estimates of thicknes; were
iven for each of the formations, No other names oy limits were
changed.

In 1916 the Kentucky Geological Survey
\Lvith the]I,' .IS. Geological Survey, published a 1 ;

ee on the Kentucky porti i y v

In discussing i’()rlinati(:)lllls()tLtcl;eoil}a“tneeto“ 2 qlla.dl‘aflg‘le-

term Caseyville conglomerate as heiquee d e f“l‘l,‘cer e
s & & misnomer, in as much as

in cooperation
eport by Wallace

GENERAL GEOLOGY 53

o

et T

in a measured section of these rocks given by him only about one-
third of the Caseyville is really conglomerate. He proposes in-
stead the name Caseyville sandstone, although singularly his
own section shows even less sandstone than conglomerate. For-
mation is a better term than either sandstone or conglomerate
and had already been adopted by the present writer in 1911 as
has been related above.

Lee says next that he uses Tradewater Formation in the
same sense as used by the present writer but makes it elear in his
next sentence that he makes its top at the base of the underelay
of Owen’s coal 5—mnow called coal 6—instead of about 50 to 75
feet higher at the base of the Sebree sandstone as the writer does.
ITe uses Carbondale as it has been used in Illinois with its upper
limits at the top of Kentucky coal number 11, although he
recognizes and states that it would perhaps he more logical to

-include in the Carbondale the rocks on up to the prominent

break at the base of the Anvil Rock sandstone. The McLeans-
boro Formation is used by him for the rocks from the top of coal
number 11 to the base of the Dixon sandstone. For the Dixon
sandstone and the overlying rocks to the top of the Pennsy-
Ivanian Lee proposed the term Henshaw Formation. Since this
formation is identical with the Dixon Formation the necessity
of thus renaming it is not apparent. ;

In the present report the writer uses the same formation
names and limits as in the Report of Progress in 1912 except
that he drops the terms DeKoven and Mulford and adopts Car-
bondale instead. As here used Carbondale differs slightly in
Dboth its upper and lower limits from the term as used in Illinois
and by Lee, as cited above, in the Shawneetown report.

The Chsevville and most of the Tradewater formations
are included il; the Pottsville. The base of Owen’s Curlew sand-
stone is probably at or at least very close to the top of the Pot'ts-
ville. It is unfortunate that this Curlew sandstone soon loses its
identity and hence cannot be used as a formation boundary for
mapping purposes. The nearest stratigraphic horizon that I’Imy
be reorganized all over the country is the Sebree Sﬂndston.o. The
base of this sandstone marks the top of the Tradewater forma-
tion.
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Instead of drawing the base of the Carbondale at the base
of the underclay of coal number 6 where there is scemingly no
stratigraphic break and which cannot be identified at all in the
Sebree region with any eertainty, much less be followed there as
a mappable division line, the writer places the base of the Car-
bondale slightly higher at the base of the Sebree sandstone where
there is an erosional unconformity and a prominent lithologic
break and topographic searp easily recognized and mapped.

Instead of placing the top of the Carbondale, as here used,
at the top of coal number 11 of Kentucky (or the number 6 or
Herrin coal of Illinois) where there is at most only a slight local
unconformity, and where tracing and mapping would be dif-
ficult and uncertain where coal number 11 is absent, as in parts
of the county about Clay and Sebree, the writer places the top
slightly higher at the base of the Anvil Rock sandstone where
there is a prominent erosional unconformity and usually a dis-
iinet lithological change.

The lower limits of the Carbondale, as here used, are some
what higher than the base of the Allegheny, but since the base
of the Carbondale as used in Illinois is probably also somewhat
above the top of the Pottsville according to David ‘Whitel?, it
would seem that the matter of exact age limits should not over-
balance lithological changes that furnish practicable means of
mapping. It is not certain that the upper limits of the Car-
bondale, as used in Illinois, are quite up to the top of the Al-
le_gheny according to White!3, so that extending the Carbondale
slightly higher as is here done may give a closer approximation
to the top of the Allegheny as well as furnish a natural, easily
recognizable break for a formation boundary. . :

It may.h(e well here to call attention to the possibility of the
upper portion of the Dixon Formation being of Monongahela
age. A small c(zlloctiou of fossil plants made from a thin coal
L e LT

: ¢ 1e road from Vanderbure to
( ';1105.\'1110, was p.ronouuced by David White to he insufﬁcientnfor
definite vorrel'ahon but to have Monongahela affinities. Tt might
be that the Vanderburg sandstone and Mt. Gilead shales -:nd

2111, Geol. Surv., Bull. 14, p. 294, 1900
P 1L Geol. Surv., Bull, 16, p. 17 and p. 259, 1910,
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sandstone are of Monongahela age. They are here put as the
two upper members of the Dixon Formation and are deseribed
on pages 119 to 121.

Since in the preceding formation tables comparisons are
often made with Illinois coals it seems wise to give a correlation
table for Kentucky and Illinois coals. The writer at first
thought of trying to restore Owen’s old name of Number 5 to
the coal now generally known as number 6 but has concluded to
follow current usage and call it number 6 rather than risk the
confusion that an attempted change of number would probably
cause.

A discussion of the disadvantages and confusion resulting
from giving numbers instead of names to coal scams is given on
pages 111 to 113.

Table Giving Correlation of Coals in Ilinois and Kentucky.

[ Illinois Kentucky
Owen, Ky., ————

I Lee,
Akgs Nos. = Names | qpawneetown

|

This Report

Polly
Geiger Lake Geiger Lake
Lisman, Belcourt

14. Baker
12.
11. 6&7 |Herrin Herrin 11.
10. 5% & 6 Briar Hill 10.
9. Mulford 5 Springfield Springfield gb
8. Well 4 b
7 78a
6. Three-foot |3 gDeK_oven (7;
5. Four-foot (2 ii\Im’physboro Davis .
4. Curlew Curlew
Smith
3. Ice House Ice House
2.
1-B. Bell Bell
1-A.
Battery Rock Battery Rock :

| aiiten. el
g 5 11 and 12
In Indiana coals 5, 6 and 7 are the equivalents of coals 9, /

respectively, of Kentucky.
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ANIMAL AND Prant Fossius.

The correlations of the main divisions of the Pennsylvanian
made in preceding pages are based partly on stratigraphic coms-
parisons with Illinois sections and coals but mainly on paleobo-
tanic data secured by Dr. David White in the Illinois coal field,
supplemented by some work done by him in the DeKoven region
of Union county. No general attempt was made to collect plants
during the writer’s work in the region. At two places very high
in the Pennsylvanian section, however, he found a few poorly
preserved plants that were submitted to Mr. White for identi-
fication.

The first. collection was obtained from shales immediately
under and over a thin coal found a mile north of Vanderburg,
Kentucky, on the main road to Henderson. The elevation is 460
feet above sea level and 80 feet above the top of the Dixon sand-
stone. It consists mainly of fragments of Neuropteris ovata and
N. Scheuchzeri, The following is the complete list:

Neuropteris Scheuchzeri.

Annularia sphenophylloides var. intermedia.
Pecopteris unita,

Alethopteris Grandini.

Odontopteris cf. subcuneata Bunbury?
Neuropteris ovaia.

He regarded this collection
above the base of the Conemaugt

The second collection w
found four miles east of Dix
on the west slope of the hill e
of 500 feet aboye sea level
the Dixon sandstone,
feet higher thap the pr
buff, somewhat Iriable,
lows:

as suggestive of a level not far
1, or possibly slightly lower.

as from just Deneath a thin coal
on on the road to Catesville. Tt is
ast of Mavana creek at an elevation
.and 175 to0 200 feet above the top of
It 1S stratig aphically about 150 to 175
eced-mg collection, The material is a lieht
argillaceong shale, The forms are as li:"ol-

Annularia stellata.
Annularia sphcnophynoides.
Splenopteris Sp. A small
b all fragr, i
e ot . grant probaply referable to 8. Les-
Pecopteris (Aslcrotheca) Sp. Undeterminable fr

Sigillarig Mutans, var, y form belonging to ¢ TR

he Brairdij group.
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‘While insufficient for correlation purposes the aspect of the
types seems to indicate a high stage in the Pennsylvanian and
Dr. White was inclined to regard the material as possibly Mo-
nongahela in age.

Dr. White was of the further opinion that the basal sand-
stones of the Pottsville along the western margin of the West-
ern Kentucky coal field, which were laid down during the ad-
vance of the Pennsylvanian sea into the region north of the
Ohio river, are as old as the Raleigh sandstone of West Virginia,
or possibly older; but that evidence was not yet in hand fully
to prove it as old as the Sewanee (Bon Air) conglomerate of
Tennessce.

At a number of places in and around Webster county
marine invertebrates were obtained. These were submitted to
Dr. George H. Girty for identification. IIe has reported on
them as follows:

1. Fulcher and Melton Hills, two miles southwest of Wan-
amaker, Webster County, Ky. Material from Leitehfield forma-
tion of the Mississippian, as exposed along the Rough creek fault

zZone.

Productus pilciformis.
Diaphragmus clegans.
Spirifer increbescens.
Compositla subquadrata.
in t st end
2. Several places on the same chert horizon, 1n the east e

e ; ! . mile to a
and south side of the Sebree Hills, from a'fom fh .Of ztlhe e
= "] ; <
mile west of Steamport Ferry. This houz(.)n ]Stltu e
o age.
water formation below coal number 6, and is Pottsy 8

The forms found are:

Schizophoria resupinald.
Productus aff. gallatinensis.
Productus punctatus.
Spirifer cameratus.
Spirifer rockymontanus.
Composite subtilila.
Deltopecten occidentalis?
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3. Sullivan, Union County, Ky. In the roof shales over
number 6 coal.

Lophophyllum profundum.
Ambocoelia planiconvexd.
Euphemus carbonarius.
Bellerophon harrodi.
Patellostium montfortianum?
Phanerotrema grayvillense.

4. Roof of number 9 coal, from shaft mine at Robard, Hen-
derson County, Ky.

Eupachycrinus tuberculatus.
Derbya crassa.

Chonetes mesolobus.

Lingula umbonata.
Productus cora.

Marginifera muricata.
Composita subtilita.
Astartella gurleyi.
Aviculopecten rectilaterarius.
Pteria acosta?

Euphemus carbonarius.
Bellerophon percarinatus
Phanerotrema grayvillense.
Naticopsis altonensis.
Soleniscus gracilis?
Solcniscus Sp.

Orthoceras K noxense.
Fragments of large nautiloid.

9. Providence limestone, v
solidated Mining Company
ster County,

ottenstone phase, Clifty Con-

1g Ce s shaft, 13 miles south of Clay, Web-
Ky., just over number 11 coal.

Derbya crassa.

Chonetes mesolobus.
Productus Nebraskensis?
Spirifer cam eratus.
Spiriferina Kentuckyensis.
Lima retifera?
Euchondria neglecta.
Deltopecten afr, occide
Nucula anodontoides,
Schizodus sp.

nialis,
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Parallelodon sp.
Pleurophorus subcostatus.
Astartella vera.

Nautilus sp.

6. Providence limestone, two miles north of Providence,
Ky, one-half mile south of Lever’s mine.

Productus punctatus.
Marginifera splendens.
Squamularia perplerd.
I"usuline cylindrica.

7. Providence limestone, Frank Sanders’, two miles west
of Scbree, Ky.

Fusulina cylindrica.
Marginifera splendens.
Squamularia perplexa.

2 s Pravi 0
8. Gob between number 11 coal and overlying Providence
limestone, Thomas mine, Morganfield, Union County, Ky.

Prismopore triangulata.
Chonetes mesolobus var. decipiens.

e d N i 1 ()
9. Loose material from dump from shaft number :1 11;1111 ;
- ; r, Ky., fr e or
West Kentucky Coal Co., north of Clay, Ky., from middle
lower part of Lisman formation.

Crinoidal fragments.
Lophophyllum profundum.
Chonetes mesolobus.
Spirifer cameratus.
Composita subtilitd.
Hustedia mormoni.

Ta Tov  associated vith
10. TIn hill four miles north of Clay, Ky associated ¥

1 3 « = ar 3 .‘ O ).
bony coal, in Lisman formation, near its toy

Cytherella benniei?
Paraparchites beedei?
Carbonia bairdioides?
Rhombopora lepidodendroides.
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DETAILED DESCRIPTION OF FORMATIONS.
Mississippian.
LEITCHFIELD,

A series of limestones, sandstones and shales believed to be
of Leitehfield age is found at a number of points along the
Rough creek antieline just beneath the basal conglomerate of the
Coal Measures. Ixposures of these rocks are generally poor as
they are usually concealed by the surface loam except along
chance gullies or an occasional artificial exeavation. Their
study is further complicated by the fact that as they have been
brought to the surface only along the overthrust side of the
Rough cre¢k anticline, they stand at almost any angle up to the
vertical, change both the angle and direction of dip very materi-
ally in short distances, bear evidence of profound crushing and
faulting within their mass, may be exposed merely as loose
isolated boulders embedded in clay, and nowhere afford continu-
ous sections of any length,

Limestone seems to predominate over shale, while the 1
in turn seems to be more abundant than sandstone so far
posures permit quantitative estimates to be made.

The limestone is mostly dense, fine gr
compact.

atter
as ex-

ained, light gray and
arsely crystalline and
The finer grained gray variety
usu.ally contains few or no fossilg while the coarser, darker.
\'.:ll‘l('l.\’ is often abundantly fossiliferous. In some places the
!unc‘sionv is traversed by fine reticulating veins of caleite where
1t was crushed in the movements that produced the Rough creek

au.tlclmc but has since been cemented together by
vein filling, :

Some, however, is more o
earthy and of a Dblye color,

calcite as a

Some of this limestone, espe
Varlety, is cherty. The che

cially the fine grained, compact
in massive laye

rt 1S in small, Separate nodules, not
S .1:, zu{d oni the solution of the limestone is left
‘ Ot n scattered fragments never over a few inches in
diameter and nevep in such abundance as to affect in any w
the use of the land for agriculture, il
The sandstone js alw
of grains of wel] washe
ruginous or siliceous ¢
Some of it is iy laye

ays medium {o fine er
d glassy Quartz held together Ly a fer-
m}wnf. There is little op 1o mica .prosent.
s from a halg inch to 3 inches thick separ-

ained and eonsists
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ated by thin partings of shale, while some is in three to ten inch
thick layers without the shale partings. In a few places it is in
massive beds, ten or fifteen feet thick. Where thin bedded, the
bedding planes may be slickensided from movements along_them,
and where massive it may be closely jointed from crushing or
shearing. This sandstone is unfossiliferous in some places while
in others it contains casts of marine invertebrates.

The shales are rarely exposed but where scen are g?nerally
greenish or bluish, fine grained, soft clay shales that in some
places are calcareous enough to have a mf‘lrly appeara}lce. 11XE
one place in Fuleher and Melton hills an indurated thin sz'm( )f
shale is found close beneath what was regarded as the base o
the Caseyville formation.

None of the surface exposures of the Leitchfield furn.xsll‘
sections of any length that are complete enough to warra}ut b({u}a
given here. The best exposures in.the Ljounty.are found In:
several of the gullies on the north side of thg hills 0.15 a.ns(id;
half miles southwest of Wanamaker. The gullies 01.11 el el:; o
of the Harpshead road and for three-fourths of a 1m0 el W e
show Leitchfield rocks at intervals. It \.\'ould' Se;lthfLeitch.
from these exposures that the aggregatg tluckxie‘sslofeet o
field might casily be four hundred to six hunl( lbec unce,rmiu r
any estimate of thickness made t-here. woulc . eitehﬁe]d, e
caﬁse of the probability of faulting 1n t)h‘e J.zu it
northwest of these surface exposures tlft‘:‘.dtfp )\i‘au arhe e
Duncan farm penetrated 598 feet of Mlsslslslplc e
oo R a e im0 I')G tl'?11 )zfnd Tribune to-
If so. these 598 feet may represent Birdsvi 'en i
n'e’thc’r or since there seems to have b;ael;l a ok
,B:Iississ,'ippian time to“'m.‘d th'e’:)lgl'ftellia;:av ;)eclong e
X;Iis(;.issim;;Zn part of it may with advantage be In¢ :

It is:

Lime and slate 507
Sandstone 38" .oeee
Slate and shells 90" .
Black slate 147 .ococoemeees sommemensmsses

_from 1322’ to 1372'
from 1372" to 1410:
from 1410" to 150()’
from 1500 to 1514
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Stray lime 5’ from 1514’ to 1519’
Slate and shells 401" from 1519’ to 1920:
Sandstone, with abudant salt nvater at 1920

This c¢hurn drill record is subject, of course, to the usual
limitation and errors common to such records. It is probable,
for example, that the “‘Slate and shells’’ is shale interbedded
with thin limestone.

On the northern and northeastern slopes of the Fulcher and
Melton hills, which lie two miles southeast of Wanamaker, the
Leitchfield is again found though the exposures are poor. Ios-
sils are abundant in the limestone found in gullies northeast of
the summit of the move easterly of these two hills, while at a
limestone spring a fourth mile farther northeast chert and fine
grained quartzitic sandstone are found.

Following the Rough ereek fault east from the Fulcher and
Melton hills the next undoubted Mississippian exposure is found
in the small isolated hill immediately east of Knoblick creek on
the south side of the road from Wanamaker to Pratt. At the
northwest base of this hill a few m
found. They are much Jjointed, contain no fossils exeept an
occasional fragment of a small erinoid stem, and dip apparently
52 d.egrees S. 30 to 35E. Close above this limestone there is a
medium fine grained, highly quartose sandstone that has been
much erushed, jointed and slickensided and has been so indur-
ated as to look to the eye almost like a quaratzite, though under
a 1}:111(1 lens the pore spaces between the glassy grains are largely
\:oul z'md the texture is saccharoidal. The next exposure is some
ﬁ\:e-elg}nths of a mile east of Knoblick creek where the road from
Wanamaker to Pratt climbs the first hill east of Knoblick ereek.
At the western base of this hill there are some POOr exposures in
the road of a fine grained quartzitic sandstone, and in the stream

bank a rod or two north of the road exposures are better ang
show the usual Jointing and slickensiding.

Farther cast along the Rough ereck
much-crushed quartzitie sy
bend in the road g mile

poor but the appearance

asses of blue limestone arc

fault there oceurs some
udstone just wegt of the prominent
.southeast of Pratt. The exposure is
i (.rmhe:]S (\el\ I.'m.mllar to the sandstones of the
it { uartzite may e traced southwest-
ward from the above mentioned ecorney several hundredq yards

towards the home of Mr. Frank Sanders,
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In Sebree 35 or 40 feet of gray limestone is exposed at the
rear of the town hall. Tt is sparingly fossiliferous, cherty and
dips 35 to 40 degrees S.20 E. Other small exposures occur in
various town lots to the westward and along the railroad to the
south. In excavating the foundation of the present public school
building numerous loose pieces of limestone were thrown out.
Limestone is reported in the bottom of a stock pond once dug a
few hundred yards northwest of the school building, but now so
largely filled up and overgrown that the report could not be
verified. ‘

Immediately back of the mnew public school building in
Sebree there are on the surface loose pieces of fossiliferous
Leitchfield sandstone and these can be traced westward along the
crest and north side of the ridge for several hundred yards.

East of Sebree there is a single small exposure of Leitchfield
at the foot of one of the spurs that project northward from thct
main ridge or backbone of the Sebree hills. At the‘ very base of
the hill there is a gray limestone once burned for lime ;11‘1(1. over
it and just west of it for a few rods are fragmen?s f’f JO.lIlt(‘}d,
slickensided, fine grained quartzitie san_dstone, similar in alll
respects to that mentioned at other pouﬁs along Fhe Rm}g‘l
creek fault. The exposure of limestone is only a few square
yvards in area and is about one mile east of Sebree.

Farther east the line of the Rough creek.fault, along which
alone the Leitchfield is found in the county, 1s Nconceale'd. b‘y th(la
deep alluvial filling of Graves creek and .(xreen krn etl anc
further exposures of Leitchfield do not occur in the county.

Economic Materials of the Leitchficld. 'l‘h"is.formatu.)n C(fni
tains the only limestone in the county of sufficient purity tmt
making lime. The exposures of it are so poor, however, th-n-tield
is doubtful whether any considerable quantity could be. qu]a}IL ;
at a reasonable cost. The most promising area for a 111%1? (1‘11;1) :i
that along either side of the II&u‘I)Shezld' road on the nmt“l“;s)h]ie,
of the hills east of Jones’ stand,.or Tilden as tlu'z to.pocz;;gion
map wrongly calls it. This point is remote from‘ tlan?pm ;1 . ])é
would have difficulty in getting fuel fo ‘buru it au(l (1011 o
used to supply only such (lllalliif}"()f lime as t?le ‘ocd.mg to
munity demanded. Exposures of limestone at other points
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the eastward along the Rough creek fault have been described
above, any one of which might supply the small local demand
for lime if developed.

The marly clay shales of the Leitehfield are probably not
suitable for brickmaking and the quartzitic sandstone is too
finely jointed, too local in exposure, and probably too high in
iron content to he used either as a building stone or a glass sand.
It is possible that some of the sandstone of the Leitehfield, where
well covered by other rocks, may, under appropriate structural
eonditions, contain oil or gas.

Pennsylvanian,
CasEyviLLE ForarATION,

Dcfinition.  This formation, in the type locality at Casey-
ville in Tnion county, where the top of it is well exposed in
numerous cliffs in and south of the town, extends from the top
of the massive conglomeratic sandstone a few feet beneath
Owen‘:s No. 1A coal downward to the top of the limestones of
the )II§SissipPian. It forms the base of the coal measures and
underlies practically all of Webster county but is exposed at the
§urface only in certain small areas along the Rough creek fault
in Fhe nf)rthern part of the county, These exposures will be de-
scribed in detail op Dages 68 to 70.

Character, The form

ation consists mainly of massive cross-
bedded sandstone th e :

P it ﬂ't 1S usually coarse grained and in many
4CES 15 conglomeratie, The pebbles are of well-rounded vein
duartz and average 5 half ineh op Jess in g : )
bedding s lISLlalI\-D B A or less in (ham(.:ter. The cross-
Dosed surfaceg as‘ cliff fab. : : : ell'marked, stsleally e o e\-
ferential weq by Tlces where it has been accentuated by d.li-
o loosely cementeq 1y l'm mmass may be firmly cemented by silica
Plates op masses of ~Sam{o-n.ltlc ron, which often forms streak§,
generally maggive bl n'( ‘_110.llston'e. The individual beds are
80 far as seang surface Vary m thickness in Webster county—
from 90 ¢ about 50 g ):‘\po;q Ures permit of direct examination—
stone hed js gy, et. The t]ucl'mess of at least the top sand-
ariation within short distances.
ne place and in a few hundred yards
ents bl\l'l(i\l:}el.‘ o el fl‘om the Variz.lble
¥ Which the formation was deposited

Jeet to markeq v
t thick iy
010 50 feot or
of the cury

charactep
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that similar rapid changes mark the thickness of the individual
beds throughout the entire formation. A similar rapid variation
characterizes the distribution of pebbles within a given bed.
They may either he entively absent or very abundant and {he
change from one phase to the other may occur in a few yards.
It is probable that the middle and lower part of the formation
may locally contain individual heds of considerably greater
thickness. The log of the Duncan bore hole near Tilden, for
example, gives a solid mass of 227 feet of coarse sandstone, Tt
is entirely possible, however, that there are minor partings of
shale in this interval that were not noted by the driller.

NO, 15. TOP OF CASEYVILLE CONGLOMERATE.

A low cliff of massive cenglomerate shows thirough the
southeast of Sebree Springs,

trees just

Interbedded with the massive conglomeratic sundsl'onc
there are at least locally developed shale beds that reach thick-
nesses of 15 to 30 feet in the few places where it is exposed.
These shale beds, in the nearby region south of the 'J‘l'zld(‘\\'?l_t‘v‘l'
river, contain coal beds that in a few places are 10(‘&1})’ 1111-:]f
enough to mine, but have never been found ot any ("’”Sldo.mb].t
extent. Il{ Webster county, the writer has not found any 1111(!‘1-
conglomerate coal and the few drill records in the (:()unf,\' i.h(’]t
include rocks of this formation make no mention of su;‘l: h“ll;l;
A thin coal was, however, reported to occur in the shale benea

G. W. C—3
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A e

the top sandstone some four ]1111}(11'0(1 vards :southeast“ of‘ SL])IQ,,
Springs in the drain that leads from g pronunen‘t !spnng‘ situat-
ed just on the top of the cliff. Ta'lus from tlyle cliff ].121(1 so' chok-
ed up the small channel that while some 15 or 2(? feet of s‘ha]e
could e scen, no coal was visible when the writer examined
{he locality. The top of the conglomerate some rods south of

{his point is shown in plate No. 15.

Thickness. At no point in Webster county can the entire
thickness of the Caseyville formation be seen in natural ex-
posure. Its thickness elsewhere in the Tradewater region may
be taken at about 200 to 500 feet. The only accessible bore hole
record in Websier county that includes it is the Duncan bore at
Tilden. It seems most probable that it is the coarse sandstone
there recorded as 227 feet thick, although there is the possibility
that the 137 feet of ““Lime, shells and shale’” and the 18 feet of
coarse sandstone that overlie the 227 feet should be included
with it. The latter supposition is here rejected on the eround
partly of the thickening to 882 feet involved but mainly because
of the great thickness of the soft material described as ‘‘Lime,
shells and shale™ that would on the rejected alternative be in-
cluded in the Caseyville formation. At the same time it is
rezognized that this 155 feet of shale and sandstone, when in-
(luded in the overlying Tradewater formation, makes it thicker
than it is at Sebree to the east, It seems likely, however, that
fllt': Tradewater formation thickens from Sebree westward since
It 1s much thickey in the DeKov
sidered to be at Tilden,
determining the thickn
the faet that the v
zives heneath the m

en region than it is here con-
Another element of uncertainty in
ess of the (aseyville at Tilden arises from
wiant record of the Duncan farm well log
§hisa : ain sandstone—whiceh it makes 235 feet thick
;:t ‘{Mll) fil“;llim_“.l‘]g ‘_’(’ds of sl;.m\ and sandstone down for 184
S o “f first Timestone i recorded. Tt is possible that
\_mp‘”t]’l‘(‘)‘l’l‘:;l“; tll,o;w ‘lowor sandstm'ws may belong to the CZIS(‘)'-
upper pau-: of ”l“ "\]; .".‘_l“{m.\'. possible that they may Dbe in the
are known t ﬂm'(l 7 .mm‘lm““l} where fine grained sandstones
cGmporition of ¢ .“\ -l]l.ﬂl_“ region.  Details as to the probable

e Mississippian are given on pages 139 and 140.
: ‘aseyville formation is probably nowhere
Qefined subdivisions and certainly in Webster

Divisigns. The (
“apable of ywep

m)
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county surface exposures are too few and too limited in area to
justify any attempt at such subdivisions. There is some evi-
dence, however, that the second sandstone bed from the top of
the formation is more ferruginous and more conglomeratic than
the top sandstone. The interval hetween these two sandstones
where exposed is some 20 to 40 feet and is occupied by shale.

Eeconomic Materials. The Caseyville formation contains,
as stated above, some coals in the region south of Tradewater
river that are locally thick enough to mine over small areas.
These are, however, so unrealiable that they are at best of only
local value. In Webster county there is no direct evidence any-
where of coal in the conglomerate thick enough to mine. Tven
if such coal were known to exist, the Caseyville conglomerate is
so badly faulted and disturbed where it comes to the surface in
this county that the coal would be useless, and money spent in
its exploration and development would e wasted.

The massive sandstone or conglomerate might be used as
rough masonry for bridge piers, foundations, retaining walls
and similar structures or might be erushed and used for build-
ing sands were there sufficient demand for it. The extensive
outerop at Sebree Springs is immediately adjacent to the Louis-
ville and Nashville Railway and is conveniently situated for
quarrying or crushing.

The massive sandstone beds of the Caseyville are porous and
make an excellent reservoir for water, oil or gas. Where pene-
trated by the drill at Tilden and at Sebree on the north side of
the Rough ereek fault they have been found saturated with salt
water. Elsewhere under more favorable structural conditions
they might be found to contain oil or gas. Tt is possible that
some such favorable areas may exist in the county on the south
side of the Rough ereek fault where the Caseyville conglomerate
is rising northward toward the fault plane but does not reach
the surface before it is broken off and the end sealed up by the
fault, as is shown in Plates 27 and 28. The axis of the broad
syneline that embraces the larger part of Webster county lies
some six to ten miles south of the Rough creek fault and the
slope up which oil and gas, if present, would slowly move would
consequently be a long one and give a large area from which it
would collect.  As the minimum dip of the rocks near the fault
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5 {0 20 degrees and the maximum (.]ip is two 0.1' three
Ll :r..'lf it any portion of the Caseyville were Si.ltll ated
m.ml‘ = rJU] ; izontal or surface extent of the oil bearing area
e 11]1;:(.1.(:-;;1t hut would form a narrow belt roughly par-
10t ;B .

is some 1

would 1 4
HlM(t)jct::j::']a. The Caseyville oceurs as a surface fornmtim}
in Webster only in certain small areas along the I{;011g1'1 CI()fh
fault as it erosses the northern part of the count__v. These ar eas
will be brietly deseribed by taking the suceessive outerops in
the order of their oceurrence west to east along the fault.

The most western occurrence of the Caseyvillc. in Webster
county is found one and one-half miles east of Givens on the
road io Tilden. The material is a coarse, loosely cemented, fer-
ruginous, cross-bedded conglomerate that has been crushed a.n‘d
slickensided during the faulting that raised it to its present posi-
tion. It is poorly exposed on the low wooded hillside fro.m
near the highway some rods northward to the crest of th.e hill
as is indicated on the geological map. The hill really rises a
lundred feet above the roadway instead of less than twen?y
feet as the contours would indicate. The amount of the dip
could not he determined with any certainty but its direction was
south 15° to 20° west. The length of the area within which
congolomeratic exposures oceur is 350 or 400 feet. These ex-
posures project but slightly thru the blanket of yellow loam
that overspreads the hill,

The next exposure is larger and more prominent topo-
zraphically and is found southeast of Tilden in the line of hills
between there ang the Harpshead road. The crest and part of
the upper slopes of these hills are composed of massive conglon-
vru_iu that is firmly cementeq and resistant to erosion. Dips are
q};m-.\-;n-inmc, ranging in amount up to 50 degrees and in diree-
1}(:1_1 from 8, 1o § 42 W. There is much crushing and slicken-
I:l‘l:('l'i:‘l‘(‘ll itl;l:lljf. cast end of the hills, a few rods west of I—Im-ps:

o I8 small erushed area in which blocks of con

clomerate | S 3 Aty S
_mio and ]Ilsslssnppmn limestone are indiscriminately 1t
termingle,

=
The neyy are;
Melton ills ope

POstpes

[

Lol conglomerate i found in the Fulcher ﬂ}“l
l i a half mileg southeast of Wanamaker. I9x-
on M P

1€ northwest knol, are exceedingly poor but m @

D

)
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large ravine about midway of the length of the hills, on the
north side, there are good exposures that may be readily traced
to the southeastward to the other knob whose erest and northern,
castern and southeastern slopes contain abundant boulder
the usual ferruginous, pebbly, cross-bedded type. As on the
Tilden hills, dip and strike vary greatly and in many places are
difficult to obtain with any high degree of certainty.

To the eastward no more exposures of the Caseyville occur
until one approaches Sebree. A mile southeast of Pratt loose
conglomerate shows on the south side of the hill on which the
road to Sebree turns eastward and following the road toward
Sebree conglomerate is found on the north side of the road
exposed at intervals in the hill top from a half mile west of
town eastward to the new public school building. Rast of there
the conglomerate is not again found in the county along the im-
mediate line of the fault, but just south of Sebree the rocks
have been arched into a domed anticline by the pressure that
caused the Rough creck faulting.  Trosion has unroofed this
dome so that the upper part of the Caseyville is admirably ex-
posed at and south of Secbree Springs.

s of

NO. 16. CLIFFS ALONG FORMEI: STRISAM CHANNEL. o

is abandoned stream channel just south of Schree wias l)l](‘l"()(.'('\'ll')let

by ’Il‘l)l:;ll():e(el: Its bottom is broad and flat ana cliffs of Caseyville
conglomerate bound its sides.
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At Sebree Springs there is a narrow deﬁl? onee occupied
I Deer ereek but now occupied only by the 1';11‘11'0&(1 ﬂlflt finds
it an admirable passage way thru the Sel')ree hills. Th'ls defile
is [lanked on either side with vertical eliffs of Caseyville con-
somerate.  About the Springs the material is at top a loosely
.wnwmul sandstone 20 to 30 feet thick that weathers into under-
cut. cave-like recesses or rock shelters. A fourth mile to the
south this top bed thickens to 40 or 50 feet and becomes pebbly
and more massive. The massive cliff-forming stratum is so well
exposed in the region just south of the Springs that its domed
structure may be readily determined from the altitude of the
outerops. The boldest clifts are some 40 or 50 feet high and are
found on the north side of an isolated area about two-fifths of a
mile south of the Springs. The underlying shale bed mentioned
above is, however, not exposed at this point.

Bencath this massive top bed some 15 or 20 feet of shale are
visible along a small spring branch about four hundred vards
southeast of Sehree Springs, mention of which has been made on
page 66 in discusing possible coal beds in the Caseyville.

: Except for the few small areas deseribed on previous pages
in .\\'hich rocks of Mississippian age occur at the surface, the
(‘1_1'“1'0. area (ff the county is underlaid by the rocks of the Casey-
:]iﬂ‘d 11‘::'111;::“\(-)it-'j“i\tv-e ]}:n'c seen that the arca of out('m.p is con-
5 £ ¥ of the Rough ereek fault. Away from this
il 11).-‘ Caseyville forms the floor, as it were, 01£ which the
Pmllhlwfm“g rocks rest. North of the fault it would he reached
by borings at a depth of 800 to 1,200 feet. S ' the fault
its depth beneath the suet, 0 1,200 feet. South of the fau
alone the ax; & ‘h'm ace varies from 0 to 2,500 or 3,009 feet
_te the axis of the syncelinal troueh that passes thru the Dixon-
Yanderburg Mt. Gilead schog] rogion, § S
the conglomerate yiges wl:: 1'1"f’111.0g1(?{1. Southwest of this line
of the county alone til(:-!l:lf‘ ‘1“) ‘ 111'11@ on .th? souﬂm’estcrn—s@c
625 feet heneaqy tl:o surfa ,d( S oty some 300 60
surface,
Definition T1:11‘%\1.[";:“:\'1‘{“‘ s
Caseyville i‘m-mulim:n )"\:ll‘alhm, extends from the top of the
making sandspope th 11' ard to the base of a prominent scarp-
forms 4 g at In the southwestern part of the county
rlooks the Tradewater valley from

o arp line thq ove
Aullivan 10 Y,
whro | i
dhro and iy tpe northeastern part of the county
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caps most of the range of high hills east and west of Sebree. In
this latter region it is seen in its best development in the cliffs
that generally form the edge of the flat topped ridge that ex-
tends from Sebree ecast to Green river. It has been ealled by the
writer the Sebree sandstone.

Thickuess. The thickness of the Tradewater formation
varies greatly within the confines of the county. The minimum
known thickness is in the northeastern part of the county where
it varies from 175 to 195 feet. At Scbree it is 181 feet in one
boring and 186 feet in another. It thickens to the westward and
in the Duncan well at Tilden whose record is given on page 165,
it is—according to the interpretation here placed on that record
—345 feet thick. Between Caseyville and DeKoven in Union
county is 624 feet thick in surface exposure and at Grangertown
in the same county it is 693 feer m a bore hole whose log is in-
cluded in the general section in Plate 4. This would indicate
some thickening to the southwest so that it is likely that in south-
western Webster county it exeeeds 700 feet in thickness.

Character. The formation is composed chiefly of shales
most of which are sandy. Those near the base are, in addition,
micaceous in the Tradewater region and from their peculiar
dark gray color and luster have been called by Owen *“Gun-
metal’” shales. These shales are generally gray, blue or light
green in color when fresh but weather almost uniformly to a
vellow or rusty color. At a number of horizons they are car-
bonaceous and are either dark brown or black. Such davk shales
are usually very fissile, are not over 2 or 3 feet thick, and may
be associated with either coal or limestone or may be imbedded
among other shales.

Sandstone forms a subordinate part of the formation and is
more prominent in the lower than in the upper part. In both
parts it is medium to fine-grained and often inclined to be shaly.
In the upper part of the formation the sandstone layers are
generally thin but in the lower part there are in the Caseyville-
DeKoven region two prominent sandstones, each 20 to 50 feet
thick and known as the IFinnie and Curlew. They vary greatly
in character and thickness in short distances and have lost their
prominence, if not even their identity, before reaching south-
western Webster county.
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Besides the shales and the sandstones the formation con-
tains some very thin earthy limestones, two thin chert horizons,
and a number of coals, most of which are also thin, local and
highly variable.

The limestones of the formation vary from a few inches to
three or four feet in thickness and except at one horizon rarely
show in surface exposure. They are highly argillaceous and
either compact or breeciated. They may or may not be fossili-
ferous. At two horizons they arve cherty and usually the only
surface indication of their existence is the presence of broken
chert,

The most prominent limestone of the formation in the De-
Koven region is the Curlew. In its type locality there in Indian
hill two heds are visible each one to two feet thick, and separated
by 15 feet of shale. The upper bed is some 25 feet beneath the
base of the Curlew sandstone and in this interval Owen’s coal 4
occurs, A fourth of a mile east of Indian hill three limestones
show in a small ravine which gives the following seetion :

Limestone, seen in loose flat pieces only, probably...1’ to 2’

Coal, once dug into, probably coal 4
Shelexc s sitris

Fire clay probably ...
Shale

Shale, light colored, argillaceous
Iron carhonate :
Sandy shale
Fossiliferoys lime,
Shale

In bore 15
town in 1'11Li(jl)c21fn::1\(v3 lfjr“t K(‘ntuek_\'l Coal Co., near Granger-
oceur at 140, 143, 177 )(1)‘_‘ "'f;’li(’ beds from 6 to 3 in thickness
of the formatjon. It’ i_ "_‘]O‘a 326 and 497 feet helow the top
cludes the hegs at th 811):(’ bable that the Curlew horizon in-
Southeast from (fpyyq o' l,‘ and 207 foot horizons. On going
tracing is imposip) :_‘GITO\\ 1 into Webster county direct surface
correlatioy mux't b(-( d.“d deep well records do not exist so that
region no 1i1x10<1011(;w1::f1d.e iy other grounds. In the Blackford
road cornep 4 miluum ?110 found save an isolated boulder at the
Were noted untj . i U Derby. No other oceurrences

Montezuma Fopq i Senhad. whese o fossilifer-

GENERAL GEOLOGY 73

ous chert is found near the top of the low bluff and may be
traced along the crest and western slope of the ridge for a mile
to the southeast where 4 to 6 feet of dark brecciated, cherty, fos-
siliferous limestone is exposed in a number of places near the
home of E. I. Shelton. The section there is as follows:

Softasandsbone s 15"
Thin coal bloom, say 10537

Dark clay shale ..o e
Brecciated cherty Hmstone .........oooooooooooeeeoeeee 4'to 6’
Dark clay shale ..o . 5'to T’
(/oI 1 Yod oLy AR S e Qh9
Gray clay 07 34"
Coal, bony .............. e 6 il g
Thin carbonaceous shale with rotten or macerated

plant remains 1’6"
Under clay s 176"

Attempts have been made at several places to open this coal
but it was found bony and not over 18 to 20 inches in thickness.
The uninitiated should be cautioned not to confuse this coal and
the overlying limestone with coal 11 and the overlying Provi-
dence limestone. A few feet beneath the coal there is a massive
soft sandstone only the upper 15 to 20 feet of which shows at
Montezuma Ford and near Shelton’s, but some two miles south
of Shelton’s in Crittenden county this sandstone is 30 feet thick
a short distance north of Hood’s School house and has a cherty
limestone close above and another just below it. The sandstone
is probably at or near the Curlew horizon and the cherty lime-
stone above it would Dbe correlated with the limestones close
above what is taken for the Curlew sandstone in the Granger-
town bore hole, a log of which is given in the writer’s Report on
a Reconnaissance of the Tradewater River Region.

To the southeast in Hopkins county this chert is well de-
veloped mnear Tweddleville, Dalton, Kirkwood Springs and
Beulah.

In the northeastern part of Webster county where the
Tradewater formation again outcrops, as will be seen from the
paragraph below on the distribution of the formation, a cherty
fossiliferous limestone also occurs at possibly the same horizon as
that in the Montezuma Iford region. It may be seen a few hun-
dred yards northwest of Steamport Ferry (locality 1). A mile
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west of there near Ashby’s quarry it occurs just north of the
Sebree road (locality 2). It is found on a small isolated hill a
mile southwest of Sebree Springs (locality 3) and again at sev-
eral places in the lower slopes of the high hills two miles south-
west of Sebree.

At localities 4, 5, 6, and 7 southwest of Sebree a sandy
mud stone occurs in the Tradewater formation with casts of
vertical tubes probably not of worms but of fucoid stems and
curved, plume-like impressions of fucoid fronds of cauda-galli
type. Such fucoids are rare anywhere in the Pennsylvanian and
have been found by the author in the Tradewater region only at
(Caseyville, Dawson Springs and near Sebree. The best speci-
mens were found at locality 8 a mile south of Bald Kuolh. All
of these occurrences are in the lower part of the Tradewater
formation. Those near Sebree are at the same horizon but
whether those at Caseyville and Dawson Springs arve also at the
same horizon cannot he definitely stated.

: Near Sebree the fucoid horizon in some places contains clay

lllst(.‘ﬂd. of nmds.tope or sandstone and is then filled with stig-

1111:101121(:]11:3(;;1(111\;:; :.11;1(:1(1:“ ‘At! local.it_?' 7. f"(fm' feefi benecath the
s a foot of fossiliferous limestone.

: These fucoids and cherty

ul)l‘v aids, especially in the

and determining strueture

limestones were found to be valu-
J o . . .
Sebree region, in t -acing horizons
nore valuable and probably will he equally or even
faulting (,h- (‘lm 0“_“‘1' Parts of the coal field where extensive
£ 0r other disturbanceg oceur, or where surface lo:
largely conceals : ) ere surface loam
s€ eals the underlying rocks

\t numer 1

S ous 11()]'170]” 1 A
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This clay horizon crossess southwestern Webster from Sul-
livan to Belleville so close beneath the top of the formation that
this line may be taken as practically the outerop of the clay and
so may be used as a guide in locating it.

Coal beds form another constituent of the Tradewater for-
mation. In the deep well at Grangertown 18 or more coals were
found in this formation and beneath them there is at least one
more coal, 1A of Owen. DMost of these coals are very thin and of
no present or even remote economic value.  As a rule they are
not persistent and but few of them can be traced for any con-
siderable distance with very much certainty.

To the first or lowest three of these coals Owen gave the
numbers 1A, 1B and 1C and to certain of the other more promin-
ent ones in the Caseyville-DeIloven region he gave the numbers
2 to 6 inclusive. Of these only Owen’s coal 1B, now generally
known as the Cook, or Bell coal, and his coal 5—now universally
called coal 6 in the Tradewater river region—are of economie
importance. Their position and outcrop will be given here and
their character and value in the following pages.

Coal 1B does not outerop in southwestern Webster but lies
at least in the Blackford region, at no great depth. In the
Sebree region it is not known to exist at all.  Coal 6, or coal 5 of
Owen, occurs from 60 to 120 feet Leneath the top of the forma-
Its outerop is near the base of

tion in southwestern Webster.
the line of steep hills that extend from Sullivan to Yarbro and is
marked by a row of country openings for practically all of this
distance. In the Sebree region coal 6 is not identified with cer-
tainty. It is very probably absent in most places but may be re-
pl'eséntcd in others by a few inches of smut or coal with accom-
panying underelay about 40 feet beneath the base of the Sebree
sandstone. A coal 8 to 10 inches thick oceurs 40 feet below the
base of the Scbree sandstone in a shaft sunk by J. M. Ashby two
miles southeast of Scbree at locality 9, that is most probably coal
6 and is the best showing of this coal known in the Sebree area.

Above coal 6 there is developed in hoth the Tradewater river
and the Sebree area a coal called by Owen No. 6, though now
oenerally known as No. 7. This coal lies close beneath the top of
the Tradewater formation and may be seen in numerous places
in natural exposure. It is exceedingly varviable and is aenerally



|

76 GEOLOGY OF WEBSTER COUNTY

—_—

valueless though many attempts have been made to open it and
in a few places it has in the past furnished some coal for local
use though at no place is it mined today and in only one or two
places could these old openings be entered.

Southwest and west of Providence where most of these old
openings exist, black shale is generally prominent both over and
in the coal and in some places the horizon is marked by black
shale alone. The coal is apt to have in it in this same‘ region
sma‘II sandstone masses either as narrow vertical dykes o; as
hor.lz‘ontal masses up to 6 by 12 inches in eross seetion and of in-
e e

. xXposures is in N. B. Smith’s opening at
locality 13 where the section is ag follows i

Massive Sebree sandstone

Concealed ....
Shale, thin, gray

Shale, gray-black paltt] ..................................................
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Clay, dark gray
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it shows 12 inches of coal. Two miles southwest of town it was
once opened at a number of points around the east end of the hill
at locality 15 and considerable coal was taken out. It is reported
to have been between two and three feet thick there. On the
north side of the high area west of Knoblick creek, what is ap-
parently the same coal was formerly opened in several places
and some coal was taken out for local use. All of these openings
are abandoned and closed so that it was impossible to obtain a
section at any of them. The gray siliccous underclay that
characterizes this coal near Sebree with its impressions of plang
rootlets is very similar to that found in similar position under
coal 7 in southwestern Webster and the two coals are undoubt-
edly to be correlated as the same and the equivalent of coal 6 of
Owen. From what has been said it is evident that this coal is
not of present value. The siliccous underclay may, however,
prove of value as a fire elay and in that event it might be desie-
able to mine coal and clay together in the Sebree region. It is
probable that the coal there would furnish an ample supply of
fuel to grind and burn the clay.

Economic Malerials. Coal is the chief economic material
in {he Tradewater formation. It may occur in workable thick-
ness and quality at two horizons, as stated on a preceding page,
though there is considerable uncertainty as to the value of the
lower of these known as the 1B, or Bell, coal. In Union county
this Bell coal may be traced up the Tradewater river to a point
about a mile and a half above Smallwood Ford. Across the river
in Crittenden county it may be traced up stream to within a
mile of Perry Ford, a number of old openings being found
along the river at the base of Snead hill where it shows 36
inches in one and 38 inches in another of these old openings.
In each case it is good, clean and solid and at each place was
mined years ago. Three miles southeast of these openings in
Snead hill a coal was once opened on the south side of Hood’s
creek about one mile southwest of Blackford that eannot be
far from the Bell coal horizon if, indeed, it is not the Bell coal.
Tt is there a very impure bony coal with much heavy black
shale and is worthless. To settle the identity of this Hood’s
ereek coal detailed tracing in Crittenden county would be nee-
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essary. In the absence of such tracing the author feels safe in
saying that the Bell coal has either changed to this bony coal
or has become thin and inconspicuous, or has disappeared
entirely.

It becomes a problem then whether it also thins to the east
zm('l is useless in the county north and east of Blackford or not.
This could be determined only by drilling and with coals 9 and
11 élfl(l the Baker coal accessible over large arveas there is no in-
centive-to drill for a 36 ineh coal even if the quality were ag
good as it is known to be in places near the mouth of the Trade-
}\'utor, That is to say the Bell coal is of very hypothetical value
n southwestern Webster today. .

e
o s o ot o o e of e ight Wi that s o
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The coal itself is of medium hardness and has a prominently
developed jointing that prevents it from stocking as well as it
otherwise would. It has numerous thin layers of mother-of-coal
and splits easily along these as parting planes. Sulphur balls or
binders are rare in the coal and the roof is generally smooth,
though at rare intervals lenticular counsretionary masses of
pyrite or iron carbonate, a foot or two in diameter and com-
monly known as ‘‘niggerheads,”” arve found projecting down
from the roof into the top of the coal.

The general features of this number 6 coal give it a super-
ficial resemblance to number 9 coal. Each is in a shale interval,
each has a black shale roof with marine fossils and occasional
niggerheads in the roof, and ecach coal is without parting. In
southwestern Webster county the line of outerop of cach coal is
so distinet and regular and so well known that there is no reason
in that region for confusing the two. In the Marksville-Sebree
region, however, and in the faulted region to the southeast in
Ilopkins county there is need for their caveful diserimination.
Coal 6 differs from coal 9 in the topography of its outerop in
that the former crops near the base of a steep hill that is eapped
by the scarp-making Sebree sandstone while coal 9 does not.
Coal 6 is rarely or never quite so thick as coal 9. The marine
fossils over coal 6 are not in the black shale, as they are over
coal 9. but in a calearcous hand beneath the black shale, that is
hard and gray when fresh but crumbling and rusty when
weathered. The fossils over coal 9 are merely flattened impres-
sions while over coal 6 they retain their proper shape and are
of caleium carbonate. Niggerheads are rore and small over coal
6 but are common and frequently large over coal 9. Mother-of-
coal is more abundant in coal 6 than in coal 9 and a thin sulphur
band is often found.in the lower foot of coal 6 while sulphur if

present at all in the basal part of coal 9 is usually in vertical
binders.

In the Marksville-Sebree region the identification of coal 9
was made partly by the ahove criteria and partly by the presence
in a portion of that area of the limestone overlying coal ]l., with

Tater it was found that coal 6 in the

its distinetive fusulinas. !
cconomic

Sebree reeion is very thin or non-existent and has no

value.
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In southwestern Webster coal 6 may he conveniently reached
by spur tracks from either the Tllinois Central or the Louisville
and Nashville railroads, and could be developed at any point
along its outerop. It would also be reached by shaft near either
railway. The dip is there to the northeast at very nearly 100
feet to the mile and the coal would doubtless be found to hold its
thickness of 46 or 48 inches as far down the dip as it would be
possible to mine it from the outcrop or reach it under present
conditions by shaft.

Samples of coal 6 could be obtained for analysis from only
two of the few mines in the county. The results are as given on
pages 177 and 178.

TLese two analyses a1e closely accordant one with the other.
By comparison with the analyses of number 9 coal it will be scen
that the two scams have very nearly the same average composi-
tion and quality.

From what has been said of coal 7 it is evident that it can-
not be considered of economie value save, possibly, in the Sebree
r(-;:iuu in connection with {he underlying clay, and so will re-
quire no further diseussion, None of the other coals between
number 1 and numbey ¢ are of economie value.

The sandstones of the Tradewater fop
ezonomically exceept at a point two miles S0
the road to Steamport ferry where .J, AL
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mention of which was made when discussing that coal on page
76 may prove to be of value as ga fireclay. It seems to be
present over a wide area and ranges from 2 to 5 feet in thick-
11C8S.

Areal Distribution. The Tradewater formation oceurs, as
may be seen by reference to the accompanying geological map,
in two areas in the county. The largest of these is in the south-
western part of the county and oceupies the Tradewater low-
land and extends to the ecast up the steep slope or face of the
bounding escarpment to the base of the Sebree sandstone. The
width of this belt in the county varies greatly because of the
meanders of the Tradewater river. Much the largest arca is
near Blackford, but the best exposures for study are found in
the vicinity of Montezuma Ford and Belleville, To the north-
cast it dips beneath later formations and disappears in the broad
syneline that occupies the middle portion of the county as we
shall see in discussing structure on page 125.

On the northeastern side of this syneline the Tradewater
formation again rises to the surface and outerops in a narrow
area of quite irregular outline, as may be scen from the geo-
logical map, lying between Marksville and Steamport ferry.
This outerop owes its existence and irregular shape to the man-
uer in which an elongated dome has been unroofed by erosion.
On the north the Rough creck fault delimits the outerop in
places, while to the southwest and to the south the formation
dips rapidly into the synelinal basin and disappears beneath
later formations. Exposures in the Sebree rezion are generally
poor. The upper part of the formation is fairly well exposed
at places close beneath the overlying Sebree sandstone, while the
lower part in other places is poorly exposed close above the un-
derlying conglomerate forming the top of the Caseyville forma-
tion. In southwestern Webster the formation is 700 feet or
more in thickness; about Sebree it is greatly thinned and hardly
reaches 200 feet in thickness.

CARBONDALE FORMATION,

Definition. This formation lies between the Tradewater
Formation below and the Lisman Formation above, or it extends
In most of the region upward from the base of the Sebree sand-
stone to the base of a prominent sandstone called by Owen the
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Anvil Rock sandstone. In a part of the county centering about
(lay this Anvil Rock sandstone is locally absent anfl thcr.e the.
top of the Carbondale is formed by the lowest' beds.ot a Sci‘lcs of
marls and limestones that belong to the overl_\'mg.Ll'smml Forma-
tion. These marls begin close above coal 12 if it is present, or
c¢lose below coal 14 where it is present.
The name Carbondale has been used by the Illinois and U.
S. Geological Survey for some years and is here z'u]opted to re-
place the DeKoven and Mulford formations, which have been
used heretofore by the author for these rocks. The use of De-
Koven and Mulford have the advantage of showing as a forma-
tion houndary the outerop of number 9 coal, the most important
coal in the county and of recognizing at the horizon of this same
coal a minor unconformity, that is best seen about Clay. By com-
bining the two, however, a unit of better thickness for mapping
purposes is obtained. The location of number 9 coal is indicated
by an outerop line, as is also that of number 11 coal. Where the
latter is absent or thin the outerop line on the accompanying
map is broken.

Thickness. The formation varies in thickness from about
250 feet in the southwestern part of the county to a possible
maximum of about 650 feet in the northwestern part.

There is no known direct measure of the entire thickness of
the formation in southwestern Webster county. Deep wells and
bore holes generally go through only the upper part down to
number 9 coal. No well in this part of the county goes through
the lower part but in the hole at Grangertown just a few miles
west of the line, from eoal 9 down to the base of the formation is
108 feet and surface sections in Webster county west of Wheat-
croft yield by ealculation about the same results, The part from
number 9 coal to the top of the formation ahout Wheateroft is
130 to 150 feet thick.

About Clay the lower part thickens slightly while the upper
pfn't thing somewhat. Surface sections and well logs combined
‘:rll\'@ a total thickness between Clay and Providence of about
230 feet only. About Providence there is a rapid thickening of
”lf' upper part from 100 feet to 230 feot in the vicinity of the
\}’ ebster County Mining Company’s shaft and eastward from

there toward the Shamrock mines, The lower part is about 130
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feet there, so that the total thickness at Providence is about 380
feet. At Sebree the thickness is 807 feet as the log of the well
drilled in 1904 is interpreted. In the Duncan bore hole at Tjl-
den, the formation is considered to be 563 feet thick, the part
below coal number 9 being 398 feet thick and that above it 165
feet thick.

It is thus seen that the lower part of the formation is rather
uniformly between 100 and 150 feet thick except in the well
record at Tilden where it swells to nearly 400 feet in thickness.
This great increase in the Tilden well raises the question whether
this well record may not he wrongly interpreted, so as to give to
this lower part (helow coal 9) a greater thickness than really be-
longs to it. As one traces the surface outerop of the formation
from just south of Sebree westward along the southern side of
the Sebree anticline the thickness remains about uniform until
the vicinity of Ortiz is reached and then a rapid thickening of
the lower part of the formation begins and continues for a mile
westward to where the formation rounds the end of the pitching
anticline and disappears beneath the next higher formation. This
thickening gives confidence in the interpretation made of the
record of the Duncan well which is some five miles northwest of
where the Carbondale formation disappears north of Marksville.

Character. The formation consists of shales, sandstones,
coals and limestone. The formation outerops in two areas, one
in the southwestern part of the county in the Wheateroft-Provi-
dence region, the other in the northeastern part in the .Seb%'ee-
Marksville region. In both areas the base of the formation is
prominent scarp-making sandstone here called the Sebree sand-
stone. Trom its topographic prominence it serves as an import-
ant stratigraphic and economic guide and will be deseribed at
some length on page 97.

Since the formation differs somewhat in certain details in
the two areas of oceurrence, these will be deseribed separately.

In the southwestern part of the county over the Sebree
sandstone there are some ten to twenty or thirty feet (?f soft
vellow clay shale in which are generally found several thin lay-
ers of very hard, highly siliceous, fine grained s;lll(lftoxltt, each
separated from the next layer by a few inches or a 10\3' h’(’t' of
soft shale. Individual beds range from 4 to 10 inches in thick-
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ness and have surfaces that, taken in a broad sense, are notably
parallel but in detail may be either perfec.tly .smooth or may
have rippling or irregular pittings and projections ‘that repro-
duce the detailed trails and other minor irregularities in the
surface of the mud in which they were imbedded.

Above this shale a thin coal occurs that has been called by
Owen coal Sa. It is not often seen in good natural exposure and
being of no economic value has not been opened except in rare
cases where farmers have dug in far enough to determine its
character. The best exposure of this coal seen by the writer is
in the road a third of a mile west of Ruft at locality 15. It is
as follows:

Shale, very dark, thin, rotten, papery, grading upward

into lighter colored clay shale ..........cococoooooieeeeneee. 4’
Coal, dirty 2’
Gray clay ... 0’1"
Brown-black carbonaceous shale 0’8"
A ) o 1’6"

Above coal 8a there are usually 20 to 25 feet of soft shale.
This is overlaid by 5 to 10 feet of sandstone that in some places
is shaly but in others is very hard and fine grained and has the
appearance of a ganister. Over it there are some 2 or 8 feet of
underelay, above which comes coal Sh.

This coal, like 8a, is not of economic value and is not usually
seen exposed in Webster county though by its strong develop-
ment of black shale it becomes more prominent—though equally
worthless—to the southeast in Hopkins eounty. It is well ex-

posed in the Louisville and Nashville railway eut at Ruff where
the seetion is as follows:

Thin black shale ...
Massive slabby black shale
Thin black shale ..o
Coal, soft, blocky, clean, good ...
Soft, thin carbonaceous shale, or rash
Coal, good

Underclay, sandy, gray ...

’ ‘In thelihm black shale poorly preserved marecasitic marine
fossils are found. In the he

: : . ‘heavy, sheety or slabby shale there are
sarbonized impressions of large strap-shaped leaves
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Above coal 8b there are 30 to 40 feet of soft shale, dark
gray when fresh but rusty when weathered. The upper part of
it may become very sandy and pass into 5 or 10 feet of shaly
sandstone above which are a few feet of soft shale also gray or
rusty, up to the undereclay of coal 9.

Coal number 9 is a solid coal usually very uniformly about
4/ 8” to 47107 in thickness and, except for a restricted area in
the nighborhood of Clay where it was cut out by erosion shortly
after its original deposition—as will be somewhat fully dis-
cussed in connection with the overlying sandstone that fills the
eroded space,—coal 9 is remarkably regular in its presence and
thickness, and is rightly counted the most reliable coal in the
western field. At no point in the county exeept about Clay and,
possibly, Wheateroft is it known to be absent, and its absence
here is confined to a very restricted area so far as data on the
matter can be obtained.

Two miles west of Wheateroft and just cast of the Union
county line McGraw, Wallace and Curry each have country
openings on number 9 coal at locations 47, 90, and 49, respee-
tively, of the map. It has its usual character. At J. 1. Me-
Graw’s it is 4767 ; at S. W. T. Wallaces, 477; and at E. Curry's
476”7, all solid and all slightly under the average thickness.
South of Wheateroft it is not opened and little or no informa-
tion could be gotten concerning it. It may be cut out in that
area, since a mile southwest of Wheateroft in the vicinity of Bob
Wells’ it was partly or entirely cut out so far as could he
learned from several rather poor exposures of its horizon.

Local Absence of Coal No. 9.  Just over number 9 coal there
are usually 30 to 40 feet of argillaceous shales that may be seen
in numerous excellent exposures to the south and west of Wheat-
croft and Clay and in many places about Providence. When
fresh this shale is usually dark gray but on weathering becomes
rusty wvellow.

Above this 30 to 40 feet of clay shale there is usually a “"_ft
sandstone that is in some places shaly and inconspicuous but in
the Wheateroft-Clay region becomes massive and forms cliffs 15
to 30 feet high. This sandstone, where well developed, cuts un-
conformably across the shale beneath it and may even cut down
entirely thru this shale and rest on or eut into number 9 coal
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in the Clay region. At the mouth of the Fairmont mine 11/,
miles southwest of Clay at locality 48 this sandstone is 15 or 20
foet thick and is 30 feet above the coal. A third of a mile to the
southeast it cuts down across the shales so as to rest practically
on the coal at the A. J. Johnson opening at locality 45. In the
Fairmont mine the sandstone cuts out the coal entirely and
fills a channel some 50 or 75 yards across at a point some 1,400
feet from the mouth of the mine. Beyond this channel, drill
records show the coal to be present again in normal thickness.
Two miles northeast of Fairmont in the town of Clay the
old Blackwell shaft was sunk to coal 9 but the attempt to mine
it was abandoned after considerable difficulty had been éx-
perienced because of ‘‘faults’” struck on either side of the shaft.
There seem to he no maps of the mine in existence and the ac-
counts given of the nature of the difficulties encountered are
not clear enough to make it certain that they were really due to
i‘zu}lts. It seems possible or even probable that they were due
to local channels cut thru the coal and filled with sandstone like
th.e one in the Fairmont mine, If s0, their width and direction
m;ght have been ascertained by some earcful drilling and the
mmc'saved to the owners. [t seems probable that at Clay an
211(171_)1“(‘1‘1(()]: (if-?li li:lll(;t Ehi:]llni::l. f-]ut thru co'al S.) makin:g a gap of'50
- this. ki :}n 1 ltlo lcoa? is found. The direction
west line passing thru (‘1':0“11[0 "e.‘l(‘n}ghly ¢ el
east there is no \:'n\' of 1'11:);\'}1 o -(1)“ -hu'lt (.‘Xf(“lds =
One account ‘1 : 3 ).° e,
that t'he coal i Ly
! al 1 the old Blae
by subsequent erosion
According to this ace
the shaft at 245 fee
and also by

en to the writer would indicate
kwell shaft was not simply cut out
as supposed above but was faulted.
ount no coal was found at the bottom of
e t ‘}(‘D_“l but was found by driving 23 feet east
350 fent m"‘t}‘\“oltf“e:hbpo .t](!.(l;.s?l.lth' At 50 feet east and again at
R hld- t it was stated that a fault was en-
fault plane of -:b 02‘ llilnn oW of about 50 feet to the south on a
ported as 1101'111‘(142: o d.m’ the course of the fault being re-
Ay ill({i.(“‘t ‘xl\ Arill hole 100 feet novth of the shaft is
Surface exposures ‘;u another fault with 12 feet downthrow.
Seikle and 1o i ‘]l" ‘1?" Door to show this faulting even if it

cords are obtainable to definitely determine the
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matter. A shaft sunk in the eastern edge of Clay at locality 17,
known as the Korf shaft, stopped at a depth of 165 feet and a
drill hole was sunk in the bottom of it to a total depth of 295
feet from the surface without striking coal. It was taken by
some to mean that coal 9 was absent there but in reality the drill
had not gone down to the horizon of coal 9 and hence provies
nothing as to its presence or absence. Number 9 coal should be
reached at the Korf shaft at a farther depth of about 60 feet if
the dip is regular from the outcrop near Fairmont.

About a mile east of the Korf shaft the D. D. Baker bore
hole at locality 18, was sunk to a reported depth of between 400
and 500 feet and went thru a coal in the lower part of the bore
reported to be four and a half feet thick. No log of the well or
other very accurate information concerning it has been obtain-
able. It seems probable that the well was not deep enough to
reach number 9 coal whose caleulated depth beneath the surface
there is hetween 500 and 600 feet. The coal reported in the
lower part of the hole was probably the Baker coal.

While work on the region about Clay was in progress the
(Clifty Consolidated Coal Company put down several test holes
just southwest of the corporate limits of ('lay and obtained num-
ber 9 coal at the proper depth and of the usual thickness.

Just southeast of Clay and south of (raborchard creek the
various bore holes of the Blackwell Coal Company found coal 9
of normal thickness where not cut out and replaced by pond fill-
ing. They opened a shaft mine on it there that was 121’[.(‘1'
bought by the Clifty Consolidated Company \\'l%o now operate it.
In developing this mine to the west, in attempting tq pass un.dor
tace flats that ran back into some lltfle ravines
it was a surprise to find that the ravines had once cut down \'01'_\‘;
sharply and even back practically to their heads and hﬂd’ cut OfI.
the coal. Beforc attempting to mine any coal whose .homm‘m W dh.
not over 100 to 150 feet beneath the flat surface .oL the tor'mit.‘l
ponded and filled areas, it is very essential t(f dx'll.l.thcla'l'(;d‘ ?
see if the coal is present and what thickness of %'oo't llt lfld.\ k[“t(s
up to the bottom of the Pleistocene filling. 'J‘l}ls ﬁ”l.llg (‘0‘":_“"‘
of soft mucky clay and sand that might flood a mine ot aive
much frouble‘ if tl{e roof were to break and cave up to it.

sonie narrow sur
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NO. 1. LOADING PLAFORM FOR WAGON MINES.

Such platforms are cheaply ¢ ick i "V
BoaT Ren an o ply and quickly built and serve for

shipping

-Ill:st northeast and east of Oyama number 9 coal is of nor-
mal thickness and is worked by some half

‘ : ‘ dozen small wagon
mines ;.md loaded into railway cars diveet from the wagons. A
view of such a loading

s . platf:m'm may be seen in plate No. 17. In
.i l1]1:(I 1a1;1&111(;:1(11];::1;:(;?(1:11}@1'1t is smzﬁll, th'e expense of wagon hau.l-
' ling gh and they only operate when demand is
}E“.SI.{ zu.ld prices good. The stimulus of high prices during and
]:il“; ttl(l)lle after the ‘world \\'zu'. cau.sed many such small wagon
' open up.  The depression ip more recent days has like-
wise caused many to ¢]oge down. Tt has heen i1111)os;ii)le(i: list
flmn all, zmd’('hangcs are so rapid in such mines ’[‘];'lt an(3 I;Zt
:?ﬁ’:} b.'e:?me‘s \nmcmlratc. Some drilling has been don(e eacz all.d
thickx;:;s‘ otA; [?)l-lltlfllil\l-n:'l.ltor coal 9 and it thepe has its usual
et "1 9‘ '.. .cfool one mld a fourth mileg southeast
s ﬂww( i«to;: - W dsl i‘ound at 80 to 90 feet in depth. North-
! : S Tound in a we i
(}eptt]h of\.28 feet and in Mr:. \.:tlln(;ns ’{\.'e;flv';lfl'l';zm(i’ Iééa;e ?'a
aepth.  Near there it js w : : : e
‘?‘)utheast at the Diarlxtoj;(l‘szi(lci‘;flptzllllf\'lfl‘ lt'(lm e Far'fhe“
m.and around Providence coal 9 is gl :‘"\ o }llflllbr Mo
itk s e g‘oli 1\(155 found in its normal
Immediately ovep coal 9 there‘is zil' -
four feet thick. The lower in
fossils usually as 1)

ays a black shale two to
g part of ‘ﬂllS shale containg marine
atiened mmpressiong op the shale surface
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The lower part of this shale also containg numerous lenticular
concretionary masses of pyrite or siderite, a foot or two in thick-
ness and two or three to 6 or 8 feet in diameter, that project
partly down into the coal but are usually imbedded so firmly in
the shale that they do not drop. The black shale is (uite strong
and makes a good roof that requires but little timbering.

The outerop line of coal 9 across the southwestern part of
the county may be seen at a glance from the accompanying
geological map. Irom this outerop line the dip is to the novth-
cast at the rate of 100 to 200 feet per Imile.

The shales just above coal number 9 have been mentioned
in deseribing the sandstone above them, which in the Clay region
cuts down in places thru them and there cuts local channels into
the underlying number 9 coal. Above this sandstone the section
up to coal 11 is chiefly shale. In some places this shale has a
thin coal or some black shale at the horizon of coal 10, and here
and there a 10 or 15 foot sandstone occurs in the shale between
coals 10 and 11.

Cloal 10, when present, occurs in southwestern Webster at a
varying distance of 30 to 45 feet above coal 9. It is frequently
entirely absent, however, and in other cases is represented by
only a few inches of black shale. When present it is usually
onl:\' one or two feet in thickness, though in the shaft of .miuo 3
of the Providence Coal Company, a record of which is given on
page 161, it had the exceptional thickness of 4.;md 3/4 feet
but showed its irregular pockety character even {11 the area of
ihe shaft. At no point in Webster county has it been found
thick enough to attempt to mine.

Coal 11 is found at an average interval of 80 to 90 ff*ol
above coal 9 in southwestern Webster. In the air shaft of'mme
6 of the West Kentucky Coal Company at Wheatcroft the ‘mtm'f
val is 80 and 3/4 feet. In Baker bore No. 1 near _fhe railroad
between Baker mine and Wheateroft it is 83 fm'?f ; in well 4—01(;
Sidney Iill farm 150 yards east of Baker shaft it is Sfi 2111‘1)(1;/t
feet. Near the new Blackwell shaft south of (‘la.}' it 15 b-" ‘cé‘
In the shaft of the Providence Mining Company s Sh-ﬂ“i ?ml]l(‘b;-
the interval is reported by one rezord as 60 and 3/4 f.oof (l,nff of
another as 68 feet. In the Justice No. 1 bore two miles east
Providence it is 88 feet.
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Thickness. Coal 11 has a total normal thickness of 61 to
73 inches and in a given mine is subject to considerable varia-
tion from this average. In some places it thins a foot or more
by being partly cut out on top by the limestone roof, while in
other places it thickens a foot or two by downward rolls or sags
in the floor. Thin areas are linear in shape and a few feet to
some yards across, while thicker areas are roughly cireular in
shape and from a few yards to some rods in diameter. The thin
belts are doubtless due to old erosion channels eut after the de-
position of the coal while the thick areas result from the presence
of basin shaped depressions in the floor on which the coal form-
ed. In no mine now worked in the county are these irregular-
ities in thickness of any practical consequence, the thin ones are
not thin enough or frequent enough to be of material hurt nor
are thick ones abundant enough to be of material help.

When present in normal thickness coal 11 has an extremely
characteristic section that enables it to be inst
if the full section is visible, There is alw
of blue or gray clay 114 10 2
band, that separates the low
mainder, Furthermore

antly recognized
ays present a parting
inches thick and known as the blue
er third of the coal from the re-

¢ » In the upper two-thirds of the coal
the‘rc Is nearly always a pyrite or sulphur band, from a mere
knife edge to 14 to 14 inch in thickness and about 9 to 16 inches

below the top. With the blue band above mentioned, this sul-
phur band separates the coal into a top, a middle and a bottom
coal. The det

! ailed charactey of these divisions may e seen by
reference to the coal sections given with the analvs.es .
In poor natural exposures it ma e

use the coal section 1o identify coal 11 bhut in sueh case resort
111;.}" b'c.hud to another guide that has been foun(ll to be(i‘nfall'ibh’,
;:lm«;lh_lutltl‘mfw.est.el:u halt: of this western Kentucky coal field,
Y, the usulnm-l)earmg character of the overlyine Provi-
dence limestone to which furthep reference will be‘nmnde on a

Sul)S('([u(’ut l)(l”(‘ <
= ]llll(’
i()l‘[] at 1on Sf()lle Ot the ( 1T’ bOll([dle

Absenee of Coqt 11, This e
enee as coal 9 hut s found to pe
the county eithep because of op
of subsequent erosion, Wheye

¥ not always be possible to

I discussing the

oal is not so reliable in its pres-
.ahsont in a considerable part of
iginal non-deposition or hecause
absent, it ig popularly referred to
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as being ‘“‘eut out.”” In most of such places the writer believes
it was never deposited and hence cannot be properly referred to
as having been ‘‘cut out,”” while in others he believes that it was
once present but was later removed by erosion or was ‘“cut out’’
in the proper sense of that term.

In the case of original non-deposition it is conceived that
low hummocks existed in the swamp in which the coal vegetation
was accumulating and that these hummocks were never covered
with swamp deposits of carbonaceous matter just as hummocks
or islands entirely free of swamp deposits exist today in the
ereat swamps of Florida and other regions. The period of c.oal
formation ended 1y a subsidence that permitted the formation
of the marine limestone that is found above coal 11. The islands
that existed in the swamp when the coal forming period cndc-(l
were submerged in some cases and received the d‘eposit of this
limestone just as the coal swamp area did, while in orheF cases
they seem to have remained still above water level as low islands
thz'.‘t never received a covering of limestone. '

The conditions found about Clay where there is an ext(jn.'m'e
area in which coal 11 is absent favor the theory of omguu.ll
non-deposition. As shown by outerops :'md by l.)oring's there 1:
an arca that Degins at the old Toga mine a mf]o so}ltlwnst 0
Wheateroft and extends southeastward for some five miles nf’arl:\j
to the Lever mine, in which coal 11 is absent. 1.“01' 1)2)111 (.)t this
distance west of Clay no surface trace is found of the I 1‘0\'1(lmvlcc
limestone that nsue;ll.\' lies immediately over coal 11 and tlut'
same thing may be said of some of the b(.n'c hol? 1‘0(‘0.1‘4; ‘21})0‘1‘11'
Clay. For the rest of the distance on either side ot.t.IL l;uvtf
\\'11(:1'0 the limestone seems lacking it is l'epl'esen‘red- f‘n-.st'.“,\o“«tl
thin gray to white clay that nearer the edge of “‘l“p“?l:'i‘:“‘: ;e;ln'(‘s
coal changes to a highly impure limestone trlm? on ;;ltt hi:roﬂ'cn-
a light, porous, yellow 1‘0t1‘cnst01'1c. At “ ll(-dtilctll(flrm “:]](-1-(\ .
stone phase extends for a short distance from .1, t(l eoal e T
coal is lacking out over the adjacent area where ‘ 1( : «tv o
sent in normal development. Thi..\' 1-0“011.\'10115x l)h“““.l‘;‘ til(li bricic
developed and well exposed at smm: old \\'01:1{1'11‘57 1:]( “rc ey
vard in the southeastern edge of W ll(m(‘q-()“ At ¢ T.(,h Orchard
‘.H fully developed just beneath it. N'llll.l of (‘]‘.‘v oty
creek ().n the first hill crossed by the road from (lay
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denee, there are small boulders of limestone and soft clay and on
the eﬁstern edge of the same hill the rottenstone phase is well
developed in a shallow railroad cut a few rods south of the new
Blackwell—now Clifty Consolidated—shaft. Rottenstone ig
again found a mile {o a mile and a half southeast of there in the
hills on the east side of the railroad. An excellent exposure is
also seen in the road a few rods north of the Oakley School.

This rottenstone is usually well filled with casts of fossils
that inelude a number of shore or shallow water forms. The local
presence of the rottenstone itself indicates a nearby land area
from which fine siliceous and argillaceous mater
rived while the limestone wag forming. That this land area had
also existed just previously while coal 11 was forming is indicat-
ed by the presence in the eastern workings of mine 4 at Wheat-
croft of several thin clay partings in the coal in addition to the
main blue band as shown in the section of the seam given on
page. 239, where sample for analysis 8558 was seeured. These
partings thin out and disappear toward the west and indicate a
local source of argillaceous material to the east of Wheateroft
umerous as the workinog “zr:(* L’[n d;]dl P."'O‘b Tl
that the coal will ﬁnallvntlri\('c 6\(: '(m)e'( id'l'the"r e“St“'arq a'nd‘
and wedging oyt l)ct\\'eénaﬂli 'k xl 'm' tll(lt S
SRl e k‘ ‘(nn'l:.' 'cvay bzmd..s a‘nd not by be-
T th‘e = ,t 5 ]]. ane u)nm‘lg down on it from above, a%
] had onee existed over the are vhere it
1S How absent an have subsequently vl 101.0
Ui o .m.; nl;ufl 3 bo.en removed by erosion.

: ound in the western workings

of mine 4 ) g 1 :
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acain to the surface in the Sebree region where its horizon may
i 1 e, g rarlvi S e
be readily identified by the presence of the overlying fusulina
limestone, but where the coal itself is in most places absent.
The roof of number 11 coal may be formed by the Prov 11
dence limestone resting directly on the coal, or between ﬂ;c :()df
§ P y INe ‘ L ot o
and the limestone there may be from a few mdms1 to 41 ctl :
i i 7i spines, dermal plates
black shale that is usually filled with the spines, ¢ L;.l : t} :e :
| 7 y it ¢ stone ¢
and teeth of fish, and may have between it and the lime b
( 't oray clay or gob. In some places the space
few inches of a soft gray clay gob. Bt
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between the coal and limestone 1 y g "
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o . i red the ob soon softens and
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. 1 ither imes
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iu‘thickness and the variation in the detdlbs 0l Lt
- v gQ )
equally marked so far as opportunity h‘lb.. 110,Llso poor that but
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Wheateroft to Providence. At no place in that distance is coal
12 known to be of any commercial value, while in part of that
distance it is absent entirely. It is present as a thin coal in
places in the area about Clay where coal 11 is absent, though
over much of this area it is also absent.

Above coal 12 in southwestern Webster county there may be
as much as 10 or 20 feet of soft gray shale before the top of the
formation is reached at the base of the Anvil Rock sandstone.
In some places, however, this sandstone rests directly on number
12 coal and in other places has apparently cut out the coal and
rests on the limestone over number 11 coal.

In northeastern Webster county where another considerable
area of the Carbondale formation occurs, the basal member, the
Sebree sandstone, is prominently developed in the hills both east
and west of Sebree. It will be described on page 97. In con-
trast to this sandstone, which here caps the Sebree hills and is
well exposed, the succeeding rocks are shales of such soft texture
that they have weathered away to form valleys.
filled with alluvium so that the shales ar ‘
Around the west end of the Schree
Marksville is the best place to study
tion in this regionw,

These are now
e generally concealed.
anticline in the vicinity of
the lower part of the forma-

A half mile north of Marksville thin coals
several points along the headwaters of g branch of Knoblick

creek. A few hundred feet east of the Wood or Sparks mine a
heavy black shale and a b]
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may be followed westward nearly to Ortiz where the interval
changes to a series of thin sandstone layers with interbedded
shales.

In the northeastern part of the county, coal 9 is brought to
the surface by the Sebree anticline and outerops on the south
side of that uplift in a line the eastern part of which is con-
cealed by the alluvial deposits of the Green river and Deer creek
flood plains.

On the southern side and western end of this anticline the
outcrop of coal 9, as may be seen by the geological map, passes
just north of Ortiz and then curves to the northward as it
rounds the western end of the Sebree anticline and is there itsel.f
cut off by the Rough ereek fault. The Wood or Sparks mine is
on number 9 coal, and in former years this coal was also worked
extensively at the Grayson mine and in a small way at a number
of points near Ortiz.

South of Sebree the dip of this coal is from 9 to 20 degrees
S. 20° to 30° 1. Near Marksville it changes to the south, s<)‘11tl1-
west and west and decreases to 6 or 8 degrees on the nose of the
anticline. _ :

The quality of this and the other coals of the'formatlou will
be discussed in the economic section on page 175.

From number 9 coal up to the horizon of number 11 C()f)l
in the Sebree region the interval is about 113 feet, as shown‘m
{he shaft of the Sebree mine. Elsewhere in that region the 1in-
terval is hard to determine hecause of steep dip:s and poor ex-
posures. 'The rocks between coals 9 and 11 are IlllX(’(l' shales 2'111(;
sandstones. About Marksville these are in alternating bc-d:s1 (T
no great thickness. At Sebree, there is a 58 foot sandstone close
above coal number 9. e

At no plaee in northeastern VVebst(.’r was "C(i;l--mqhaft e
found in surface exposure. It is absent 1n the Se 1(01}&“‘“ e
in the bore hole records. In a few places abo‘u‘]l.l ; m;l o
slightly above midway of the interval b.etwe(;u) ;?::,on (of e
there is a soft gray clay that may represent the horiz
- Sebree Coal and Mining
he writer found only
as ;lc('(*ssil)lc.

Coal number 11 is reported En the
Company’s shaft to be 4 9” thick but t g
9 67 on the west side of the shaft where alone 1
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In the northeastern edge of Sebree several shallow shafts were
once sunk to its horizon and some coal was found but it proved
unreliable and they were soon abandoned.

A few rods north of the Prow mine at loeality 19, east of
Ortiz, there is a thin black shale that is overlaid by a thin clayey
rottenstone layer with obscure traces of marine fossils that is
considered to be at the horizon of coal 11 and 400 vards east of
there in a spring a heavy black shale is found at the same hori-
zon. In each case coal 9 crops a short distance to the north. At
no other point on the south side of the Sebree anticline has any
trace of coal 11 been found although the overlying fusulina
limestone is exposed at a number of points on both sides of the
Sebree anticline as well as in the region north of the Rough
ereek fault between Sebree and Green river, as will be deseribed
when discussing that limestone,

It seems that over most of the Sebree area coal 11 was not
generally deposited, although here and there on the low-lying
!zm(l surface of that time there were oceasionally small swamps
n which some restricted areas of this coal were formed, It is
pwlmhle that there wag also some erosion of the small areas in
Wwhich coal had been formeq from the abrupt way in which it is
.&:fn.(‘l to rnn.out {11'1(1 from the fragments of carb(;llize(l wood oc-
:;l:1(0\]:illllzlfto:ill(}oi::rzhjt (1\'0.1'1.\.'ing' limestone as, for‘ iDSta“CC{ at
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entered. Its thickness was reported as four feot. The outerop
for some distance east and west from both the Marks and the
Prow openings is occasionally accessible to observation in guilies
and shows a coal very variable in thickness, The overlying
Anvil Rock sandstone in places rests dirveetly on the coal and in
places has cut it out either wholly or partly. This top coal at
Marksville is here considered to be coal 12 because of its relation
to coal 9—known there as the Sparks or Wood coal, from its
relationship to the horizon of coal 11 found a few rods north
of the Prow opening and some 45 feet lower stratigraphically,
and from its position just beneath what is there considered to he
the Anvil Rock sandstone. Elsewhere in the Sebree region coal
12 is generaliy absent. There is no trace of it in the shaft at
Sebree or in the well drilled in 1904. The roof of coal 12 is
usually a gray shale, though in part of the Marks mine it is hlack
shale, while in places there and elsewhere the roof is the Anvil
Rock sandstone.

In a few places there are a few feet of limestone over coal
12, as for instance in the log of the short churn drill hole at
the face of the slope in mine 4 at Wheateroft, given in graphie
vertical section in plate No. 20. This limestone is, however, very
variable and may disappear in a short distance. It is abzeat in
the drill hole 2,900 feet from the above mentioned hole as may
be seen in the same plate.

Divisions of Carbondale Formation. In the general as-
semblage of shales, sandstones and limestone that compose this
formation, it does not seem necessary to differentiate but two
members by name. These are the Sebree sandstone at the hase
and the Providence limestone near the top.

Sebree Sandstone. The basal member of {he Cfarbondale
formation is a coarse sandstone that is almost always massive
and prominent and may be discriminated from the main body of
the formation as a separate member to which the name Sebree
sandstone is here applied from its prominent development he-
tween Sebree and Steamport Ferry where it caps the hills and in
places forms prominent cliffs.

It is the first coarse grained as well as the first prominent
and persistent sandstone found above the conglomerate of the
Caseyville formation. In a few places it is only 10 or 12 feet

G. W. C—4




98 GEOLOGY OF WEBSTER COUNTY

{hick and is then apt to show strong and irregular current bed-
ding and be filled with impressions of drifted trunks of lepido-
dendron and other Coal Measure trees. In other places it is 40
or 50 feet, or possibly somewhat more, in thickness, and shows
prominent cross bedding. Much of the cement is ferruginous
and in places sand-ironstone platcs or seams are prominent in it.
It usually stands out as a prominent cliff-forming sandstone and
in southwestern Webster forms the bold southwestward-facing
scarp line deseribed in the topographic section of this report, as
extending across the county from Sullivan to Yarbro and
separating the Tradewater lowland from the Providence upland.
In the Sebree reeion it is the resisant element to which the exist-
ence of the Sebree upland is due.

Providence Limestone.  There is but one well marked lime-
stone horizon in the Carbondale formation. This one oceurs im-
mediately or within a very few feet above coal 11 and is usually
5 to 8 feet thick. Exeellent exposures are found in and about
Providence and it is here called the Providence limestone. In a
few places it thins to a mass of separate pieces a foot or less in
thickness, or as in the Clay region, described somewhat fully on
page 85, it may he entirely absent. Occasionally it thickens to
1'0 or 12 feet and in some cases is split into two members by a
few m(‘h(ts or feet of gray calearcous shale. It is a blue argil-
]“"‘:"}ls limestone usually quite impure and variable in com-
posttion and irregular in bedding,

; Alml}t the horders of the (lay area in which the underlying
e i"()u\'il;; ml,’. ()fa '11)(?1 ousj.\'ello'\v 1'0tf(‘\ns{(?ne. I.t
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may always b(; fmnui ])\'I :.u-(f;hll IS "110t T u _\'ei
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Rough ereek t'uult‘. in diserix i -)' dlsfllrh_e)d Lo al.ong‘ i
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Distribution. There are three areas of the Carbondale
formation in the county. The main arca is in the southwestern
part and crosses the county from northwest to southeast in the
‘Wheateroft-Providence region. This area alimost coincides with
the Providence upland. Its southwestern margin is the Sulli-
‘an-Yarbro scarp made by the Sebree sandstone. In the Wheat-
croft-Clay region dips to the northeast average slightly more
than 2° in a direction N. 35° I3, and are somewhat greater than
in the Providence region where they average not over 1':° N,
23-25° B. and hence the outerop belt is narrowed to two miles
in width near Wheateroft and reaches four miles near Provi-
dence.  This dip carries the formation down into the Webster
syneline to the northeast at the rate of 135 to 180 or 200 feet
per mile, so that coals 9, 11 and 14 soon become too deep to be
reached under present mining conditions.

The second area of Carbondale rocks is found in the north-
eastern part of the county where the rocks that disappeared in
the Providence region by dipping northeastward into the Web-
ster syncline, rise to daylight again in the Sebree anticline. This
Carbondale area almost coineides with the Sebree upland. On
the scuth side of this upland there are a few separate outliers of
Carbondale rocks that protrude like isolated islands from the
Deer creek lowland. The largest of these are found just east or
just west of the Louisville and Nashville railroad. This area is
an clongated dome whose northern side is limited by the Rough
creck fault, as may be seen from plate No. 21. The dips on the
sides and end of the Nebree anticline usually run from 5 to 20
degrees.

The third is a very small area in the Graves creek and Green
river valley in the extreme northeastern corner of the county.
It is mostly concealed by the alluvial filling but on low slopes
or along ravines shows at a number of places the Providence
Jimestone. Some of the patches of outerop are so small that it
has been necessary to represent them somewhat conventionally
on the geological map. The Providence limestone in this area
dips to the northwest so gently that it may be described as lying
almost flat.

Economic Materials. The chief economic material of the
Carbondale Formation is its coal. (‘oal numbers 8a and 8b are
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nowhere of economic value and may be dismissed from further
attention. Coal number 9 is the most regular and valuable coal
in the formation. Coal number 10 is of no value in Webster
county although it is mined in a small way at DeKoven in
Union county. Coal number 11 is next to number 9 in import-
ance but is not so reliable in occurrence, especially in the north-
castern side of the county. Coal number 12 is of value only in
restricted areas such as are found at Marksville and Ortiz. The
general stratigraphic relations of these coals have been given in
preceding pages and only a diseussion of their special eharacter-
istics need be given here. Analyses and detailed sections of the
seams will be found in a later chapter.

Coal No. 9. This name or number was given by Owen. It
I the same as the number 5 or Springfield coal of Illinois. This
15 generally regarded as the standard coal of the distriet. Tt is
}\'itlmut parting, is of good average thickness—say 478" to 4/ 10"
m southwestern Webster and slightly less in the Marksville-
Sebree region—is very uniform in its thickness, and except near
Clay, is everywhere present where its horizon is found. It has a
good roof of black shale, hreaks out in satisfactory sizes, is hard

- enough to ship well and is said to stock well. In quality it is
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The top 15 or 18 inches of the coal itself is somewhat harder
than the rest of the seam and shoots down in larger lumps. It
is composed of alternating bright pitchy or resinous and dull
splinty layers, and owes its hardness to the presence of the lat-
ter. The coal in the middle 214 feet is softer, breaks out in
smaller Iumps, produces a larger proportion of slack and has a
larger proportion of bright glistening coal. Tt probably contains
a larger percentage of volatile matter than the harder top part.
The bottom 6 to 12 inches is again harder like the top and con-
tains most of the sulphur. The sulphur occurs in thin horizon-
tal and vertical branching sheets or binders of pyrite or marca-
site and not as rounded or nodular balls. Tn some places these
binders are abundant enough to make considerable hand picking
necessary as it is loaded.

The average of the various analyses of this coal given in
the chapter on coal analyses, will give a very fair idea of its
average (uality, though the variation from place to place in the
same mine or even the same room is sufficient to make any one
of the analyses misleading so that no mine listed in the tables of
analyses will uniformly turn out a product as good as the best
analysis or as poor as the worst one. In any mine whether on
this or any other coal the analytical showing can be kept at its
best by counstant care in producing clean coal. This, in the case
of number 9 coal, means, especially in certain mines, care in
picking out the lumps with sulphur binders. Mines where these
arc abundant ean remove them so as to market as clean a coal as
mines that are practically free from them. Details as to thick-
ness of seam are to be found in the chapter of coal analyses. No
attempt is made in this county to coke it, though it has been
coked at DeKoven and used in industries such as pyritie smelt-
ing where the sulphur content is not objectionable. The coal is
widely used for general steam and domestic purposes. From its
ood (uality, regularity of occurrence and great area number
9 coal is much the most important coal in the county.

('oal 11 is generally considered not quite so good in quality
as coal 9 but if the analyses here given of the two coals are com-
pared there will be found to be very little difference between
them and no single analysis of either coal shows such distin-
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suishing features as would enable a given sample to be assigned
to either of these coals rather than to the other. See individual
analyses on pages 178 to 220 and averages on page 175.

The average detailed section of this coal has been given on
page 90. The top bench, above the sulphur band, is an especially
fine, clean, bright coal and contains less sulphur than the rest
of the seam. The middle beneh is also good and relatively free
from sulphur. The bottom beneh carries in its lower 6 or 8
inches most of the sulphur of the seam. In mining, the blue
band separates readily from the coal and while not quite so hard
as the upper part of coal 9, it shoots well and bears transporta-
tion well. Like 9 it is too high in sulphur for its coke to be used
in iron furnaces but it might be used for almost any other pur-
pose. None of the Webster county production, however, is coked
but it all goes to the steam and domestic trade in direst com-
petition with coal 9.

(oal 12 is mined only at Marksville and Ortiz to supply the
local demand. Tt is used chiefly for domestic purposes and
makes a very satisfactory fuel. It is medium soft, breaks in
rather small lumps, is elean and bright and shows very little
sulphur, although in the single analysis given the sulphur is
.'atlm- high.  As compared with the other coals here analyzed it
Is higher in volatile matter and lower in fixed carbon and mois-
ture, and would be classed as a free burning coal, primarily
suited for domestic use and probably for gas making.

?ll(,‘ area where coals 9 and 11 are readily available for com-
merelal development in the county is quite large. It includes
;::)t“(:::‘ll:v&hl:'o :ult;t()\]:l ‘dl(’dl inllsmlt'h\\'estern Webster, which may
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the basin, so that it is there to be looked upon not as out of
reach and valueless but rather as a reserve asset to be drawn
upon when the need for such draft becomes more acute than it is
today. In any section prudence dictates that an area be drilled
thoroughly before being purchased or developed.

Aside from the coals of the Carbondale no other material
is utilized today to any extent. The Sebree sandstone is occa-
sionally quarried locally for chimneys, foundations and bridge
piers and some ol the thin hard sandstones close above it are
similarly used. The Providence limestone is generally too im-
pure to be burned for lime. It may be used occasionally for
rough foundation work. It could be erushed and used for maca-
dam and in fact with the Mississippian limestones locally avail-
able along the Rough creek fault is about the only good road
building material that the county has.

LisaaNx ForaarioN,

Definition. This formation extends from the top of the
Carbondale up to the base of the Dixon, or in most of the county
from the base of a prominent sandstone close above coal 12,
known as the Anvil Rock sandstone, up to the base of the Dixon
sandstone. In part of the county where the Anvil Rock sand-
stone is absent, the base is usually formed by the lowest one of
a series of thin limestones or marly clays. The town of Lisman
is situated well within a hroad outcrop of the formation and
gives it its name.

Thickness. No direet measurement of the thickness of this
entire formation has been made, but sections constructed with
the aid of the deep bore holes of the West Kentucky Coal Com-
pany indicate that it is 900 to 1000 feet thick. One calculation
gives 943 feet, while another gives 963, and it is known from cer-
tain well records that parts of the section vary somewhat on
either side of the figures used in the above caleulations. This
makes it the thickest formation in the county.

Character. The formation is composed chiefly of a great
body of soft shales, with usually a prominent sandstone at its
base and a number of thin limestones in its lower half. Tt has a
number of coals scattered througchout it, but all are thin and
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worthless except one near its hase that is locally thick and valu-
able. This one is known as the Baker coal or coal number 14,
hesause another coal oceurs in places hetween it and coal 12,

Shales. Some of the shales are sandy and here and there
may erade into soft sandstones that are usually only a few feet
thick, while others of the shales are argillaceous and oceasion-
ally marly. Where sandy they are blue or gray and often quite
dark when fresh but become rusty yellow when weathered.
Where marly they incline to a leaden color or may be greenish
or at one or two horizons bezome mottled with red or pass into
typical marly red shale.

This red shale phase has not been observed anywhere in
surface outerop but is known both from the cores of drill holes
and from the materials from the shaft of mine 7 of the West
Kentueky Coal Company. The more marly shales are associated
with thin limestones and are very variable both in color and in
the d'v.mils of the section that the assemblage presents, as may he
readily seen from the sections given of the two shafts of mine 7.

Tl}(- sandy and pure clay shales occur, as the drill records
show, in beds of considerable thickness, ranging from 100 to
nearly 200 feet cach. The marly and red beds are rarely over 8
or 10 feet each in thickness. )

The horizon of the red beds is about 200 to 225 feet above
the base of the formation. So far they have not been found at
illll." other horizon in this county in the Pennsylvanian and hence
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thickness and character of the Anvil Rock sandstone vary con-
siderably. Normally it is 20 to 40 feet thick, but in the Clay
region where coal 11 is absent, this sandstone is also either
absent, as seen in numerous drill holes, or is broken into separate
members by shale partings as may be seen in the logs of the
iwo churn drill holes given on plate No. 20. At Baker it is absent
and it would seem that over a considerable area where the Baker
coal is present this sandstone is absent.

In one core record in the Clay region there is a sandstone,
in part conglomeratic, with its base at about the Anvil Rock
horizon, that extends upward for 181 feet, while other nearby
records show the same vertical interval filled with shales, lime
stones and thin coals.

From this it seems that a sandbar must have formed at that
time in the Clay region near the shore and have shut off an area
of quiet lagoon and coal swamp back of it where beds of clay, of
coal, and of thin limestone accumulated while slow subsidence
allowed the bar or barrier beach to inerease in thickness as
shown by the drill record. The width, direction and length of
this old barrier beach could only be determined by far more
extensive drilling than has as yet been or probably soon will be,
done in the region.

Areas of Anvil Rock sandstone may be seen in and west of
Wheatcroft, on the hill top west of the new Blackwell, or Clifty
Consolidated, shaft, and on the hills in and north of Providence
where it assumes a finer and more shaly phase than it elsewhere
exhibits. Its position may be readily determined by the fact
that it is the first sandstone over coals 11 and 12.

Tt is also well exposed in Marksville where it is close above
the Marks or number 12 coal. East of Marksville it forms the
crest of the ridee on which Ortiz is situated and may be traced
cast at intervals for some eight miles until it is finally concealed
by the Green river flood plain. The most eastern point where
it is exposed on the south side of the Sebree anticline is at the
school house 31% miles southeast of Sebree on the road to Onton.
Tt is there coarse and soft but has no pebbles in it. North and
northeast of Sebree it is poorly exposed for short distances in
road cuttings and along a few minor stream ways in the valley
of Graves creek and there usually contains seattering pebbles of
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vein quartz less than an inch in diameter and rolled and flat-
tened pebbles of Pennsylvanian shale up to 2, 3 or 4 inches in
diameter, There is a well marked unconformity at its base.

Above the Anvil Rock sandstone there is no strong or per-
sistent sandstone in the Lisman formation, although several thin
sandstones occur in the bore hole records and one occasionally
finds in surface outcrop a local development of a ten or twenty
foot sandstone.

Limestones. There are two prominent groups or horizons
of thin limestone in the lower part of this formation and other
less conspicuous limestones in the middle and upper parts. The
first or lowest of these groups extends from the base of the for-
mation up 25 to 40 feet. Only a small part of this interval, how-
ever, is occupied by limestone beds, for they occur as a rule in
layers from 2 to 5 feet thick, though in one record, bore 2 of the
West Kentucky Coal Company, there is an 18 foot bed of what
is doubtless limestone close beneath the Baker coal, though de-
signated flint rock in the log.

The seecond group consists usually of three thin limestones,
the lowest some 200 or 225 feet above the base of the formation,
and 11‘10 topmost one some 20 to 35 feet higher. In the rezords
accessible 1]1(':se limestones range from 1 to 7 feet thick. The
topmost oue is believed to be the Madisonville limestone. The
red shale deseribed in a preceding
occupied by these limestones, and
shales usually dark, argillaceous
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field’s at locality 21, although a number of ravines from there
eastward to Onton also afford good exposures. Although there
are no continuous sections of any great length in that distance,
vet it seems certain that just as in southwestern Webster there
are several beds here also.

‘Where the road from Sebree to Slaughtersville crosses Deer
creek there is a good exposure of one of the limestones belonging
in the lower group, or in the basal part, of the Lisman forma-
tion.

In the middle of the formation, 270 feet above the top of the
Madisonville limestone in bore 21 of the West Kentucky Coal
Co. there is an 81/, foot limestone. This is not known with
certainty except in this bore, though in the northeastern side of
the county where this formation outcrops there are occasional
isolated boulders of limestone that may belong at this horizon,
although there is nothing distinetive about them and they are
too impure and restricted in outerop to be of economic value.

In the upper half of the Lisman formation there are also
found a few surface exposures of thin limestones, but in the
absence of drill records it is impossible to say whether they oc-
cupy a constant horizon or occur merely as locally developed
lenses at several horizons. So far as known they occur within
about 100 feet below the top of the formation. The best ex-
posure of this high limestone is found some 21/, miles southeast
of Stanhope, a short distance across the line in Iopkins county.
Limestone is again found in the hills five miles northeast of Clay
at localities 22 and 23. In both these and the Hopkins county
exposures the limestone is associated with a conspicuous sheety
black shale or a black shale and a thin coal.

Coals. With the exception of one locally developed thick
coal near its base the Lisman formation is normally barren of
workable coal. Along with its sandy and reddish shales, its
marls and thin limestones there are a few coal seams, but while
apparently quite persistent over the small area where they have
been revealed by the drill they are only a few inches in thick-
ness as may be seen in logs 19, 20 and 21 of the West Kentucky
Coal Company.

Baker Coal. The exception among these coals oceurs some
93 to 43 feet above the base of the formation where, in the region
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north of Clay, there is found a coal of aood thickness and execel-
lent quality, properly to be called coal 14 if named in the
numerical order of its oceurrence in the region where it is found
in ITopkins county, but better known as the Baker coal. Tt is
the same as the Nebo coal and also occurs about Nortonville,
(forydon and Smith’s Mills.

It was discovered by accident by I*. M. Baker when drilling
for coal number 9 between Clay and Wheateroft. At first no
attention was paid to it but the shaft at the Baker mine was
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the Baker shaft and this new territory has recently been de-
veloped by mine 7 of the West Kentucky Coal Company, the
Jargest mining shaft doubtless in the state.

The Baker coal soon lenses out to nothing around the out-
crop edge of the Baker area but where fully developed down the
dip there is from 6 to 7 feet thick and is solid. Beneath it there
are a few inches of thin, flaky carbonaceous rash, while over it
there is an inch or two of similar carbonaceous rash and then 12
to 18 inches of gray clay that is quite unctuous and badly slick-
ensided. Above this clay there are one to three inches of coal
and carbonaceous shale or in places one-half inch of very bright,
pure soft coal. Over this there are ecither a few inches of gray
clay, much like that below, or a soft shale a foot or two thick
that grades upward into a mixture of sandstone and shale, inter-
laminated in layers a tenth of an inch or less in thickness.

Just above the thin coal stringer or coal and shale there are
many flattened tree trunks and numerous stumps of trees stand-
ing in their original position with their cortical portion repre-
sented Dy omne-half to three-fourths of an inch of bright coal
and their interiors filled with ¢lay or shale. These stumps spread
very broadly at their base and form, as it were, low cones that
frequently drop from the roof without warning and are known
as ““bells’’ because of their peculiar shape. It would seem that
their bell shape may be due to a vertical foreshortening that
they suffered during the setting and consolidation of the clay
about them when their interior pith had disappeared and their
thin harder cortical substance was partly decayed and probably
macerated or softened and might be readily deformed by verti-
cal foreshortening and periphercal spreading, as illustrated in
plate No. 19.

The soft, incoherent character of the clay above this Baker
coal makes it necessary to leave up the top 12 to 14 inches of the
coal itself to form a roof while mining. Later most of this is
recovered. Iven then much care is neessary to keep shots
from being placed too high and loosening this top coal so that
falls may result. Rooms soon fall in after being worked out and
haulways need to be well protected. The coal is of such superior
quality that even with the disadvantage of a poor roof it is pos-
sible to work it where 5 or 514, feet of coal may be removed.
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NO. 1. TREE STUMPS CHANGING INTO “BELLS.”

When buried in the muddy scdiment of a coal swamp a macerated

hollow stump may se e ¢ spres i . "
solidate, I ¥ settle and spread into a “bell” as the sediments con-

This Baker coal was at first thought to be coal 11 with an
unusual development, but drill records show it to lie above coal
12 at an interval of about 20 to 40 feet. Its relation to the Anvil
l?m—k sandstone and to coals 11 and 12 is well shown in the see-
tiens on plate No. 20. The Anvil Rock sandstone in these two

seetiens may inelude both benches between coals 12 and 14
; -1 he full extent of its occeurrence is not known. IFrom the
drilling by the West Kentucky Coal (o
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at locality 18 it is not reported at all, although its horizon was
certainly passed through if the hole there is 400 or 500 fect
deep, as reported.

The coal mined at Corydon and Smith Mills in Henderson
county 1is believed by the writer to belong to the same horizon as
the Baker coal and there may exist a more or less continuous area
of good thick coal from Baker northward across the broad syneli-
nal basin in the middle of the county and across the Rough ereek
fault to join the IHenderson county arca just mentioned. It is
highly probable that the Baker, or number 14 coal, is at the same
horizon as a thick coal found at Nebo and elsewhere east of Web-
ster county and generally called coal 14. It is here called coal
14, though there is usually no coal between it and coal 12 in
Webster county, as there is often in Iopkins county.

If the designation in western Kentucky of certain coals by
numbers such as 9, 10, 11 and 12 had not been so firmly fixed
that it would seem hopeless to attempt to change it, the writer
would much prefer to designate by a name instead of a number
all of the coals of the region that are important enough to war-
rant naming. The number implies an ascertained sequence while
the safety of a name lies in the fact that it does not imply a
scquence which in some cases cannot be definitely aseertained
and in all cases is subjeet to change either by the addition, omis-
sion or splitting of one or more members of the series.

This hazard in applying numbers to coals is well illustrated
by this Baker coal in its relationship at Wheateroft to coal 11,
the identity of which cannot there be in question. As shown in
plate 20 if the coals in hore A were numbered from coal 11 at
the bottom upward, the Baker coal would be number 13, but if
numbered from bore B it would be number 12 since in the 2900
feet hetween the two holes the intermediate coal in bore A has
disappeared. When such confusion in correlation might casily
result from the presence or absence of a coal within approxi-
mately half of a mile, it is evident that something more than
mere numerical sequence is necessary in eorrelating coals possi-
blv a score or more of miles apart. In a region like Webster and
ﬂl.(’ adjoining counties of western Kentuceky where surface ex-
posures are usually very poor and reliable drill records are
often entirely lacking over large areas, when widely separated
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coals are thin and little known and there is litttle or nothing
ey distinetive about them or their stratigraphic setting, it is ex-
tremely hazardous to attempt numbering them. Thig applies
especially to the thin coals in the upper part of the Lisman and
in the Dixon formations. The matter is not of great practical
importance, however, since the coals Just referred to are not of
Fr / o commercial and only in rare places even of local importance.

To further illustrate the confusion of numbering, if in West
Kentucky Coal Co.’s bore 19 one rekoned upward from Coal
No. 9, the Baker coal would be No. 10, but taking the Baker seam
as 14 (as numbered here) the coal 39 1/, feet above the Madison-
ville limestone would be number 18, while in the nearby bores
20 and 21, it would be number 16, while in the Madisonville
region it is known as 14a. In bore 21 four other coals occur
above this No. 16, or 18, that might be numbered cither 17 to
20 or 19 to 23. Tt will also be remembered that in the vieinity
of the Grangertown bore hole in the near edge of Union county
there are 19 or more coals known below what we know as No.
9. All of this is merely illustirative of the well known fact that
voal seams are merely lenses, many of which are of small extent
and soon thin out and disappear, or ¢f the further fact that a
ringle seam may split into two or more distinet seams or these
two or more seams traced in reverse direction may unite into
one.

The West Kentucky coal field shows many excellent
examples of these rapid and capricious changes in its thinner
coal seams, but it is also equally remarkable for the persistency
and uniformly of it best developed commercial coal which is
Iknown in this state as No. 9 but is called No. 5 in Illinois and
Tndiana where it underlies a wide area as a valuable coal. Ash-
leyl* has pointed out that this coal 9 underlies some 25,000
square miles and is probably the most persistent coal in the
castern half of the United States, far outstripping in this respect
the Pittsburg coal, which is also noted for its persistence but
which covers only 6,000 square miles or less.

The records of West Kentucky bores 20 and 21 show that
ABOVE COAL NO. 11, WHEATCROFT. for 631 feet above the Baker coal, where their logs end, there is

A

Lismon Formotion

NO. 2. DETAILED SECTIONS

1 Ashley, G, I., Indiana Dept. Geol. and Nat. Res., 38rd Ann. Rept.,
s p. 93, 1909,
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no coal of over 114 feet in thickness. From tlle.upper'end of
these logs there is a blank interval of about 120 te'et before the
surface record on the hillside north of well 20 begins. Part at
least of this interval is visible about Hearin and no coal is known
in it. In surface exposures north of bore 20 there is developed a
thin bony coal with heavy sheety black or blue shale and a dark
fetid phosphatic limestone. In places the carbonaceous ma.ttep
mav be all hone and shale and may be in one bed or may in a
sho.rt distance split into two or three layers. In the road north
of L. G. Monroe’s at locality 22 the following section is exposed:

Blue black shale at top 2’
Argillaceous marly shale 4" 0"
Massive blue black shale ............. 1430
Gray clay with fetid phosphatic noduies .......cccceeeeeeees 5’0"
Bony coal ....0" 4"
DNAer BIAY e o, .27 0"

At various points for a mile or more east of there attempts
have been made to open at this horizon for coal but at no place
1s the coal of any value. This may be the Geiger’s Lake coal of
TUnion county.

A mile northeast of Lisiran at locality 24 a coal in a sandy
shale interval reported to be 28 inches thick was once opened but
soon abandoned. It will be called the Lisman coal. It appears
to be 50 to 100 feet farther below the top of the Lisman forma-
tion than the bony Geiger's Lake coal mentioned above. At a
number of points in and to the northwest and southeast of Stan-
hope a coal that runs about 24 inches in thickness has been
opened. It is in a shale interval, seems of fairly good quality
but it is too thin to mine. It may correlate with the Lisman

coal as it must be very near if not ai the same horizon. Only
natural roadside exposures of it could be seen.

On the northeast side of the Webster syneline where the Lis-
man formation again comes to the surface there are a number of
country openings on thin coals, most of which have been aban-
doned but a few of which are occasionally worked for country
use. At an interval of 100 feet or somewhat less beneath the top
of this formation there is a persistent coal horizon that may be
traced from the vicinity of the Iarpshead road eastward to
Onton. It shows 15 inches of good coal at locality 24 ncar W. S.

GENERAL GEOLOGY 115

Shelton’s. A mile southeast at Green Chandler’s, locality 23,
it is 18 inches; farther southeast at locality 26, it “‘asyonce
mined in a small way. No other exposures are known to the
east until Jno. Brooks’ is reached at locality 27, a mile north of
Mt. Pleasant church where it was once opened and found to be
18 inches. It has been opened a mile northwest of Belceourt on
the land of W. M. Henry at locality 28. The opening was fallen
in, but it was reported to be a solid coal that averaged 28 to 32
Inches in thickness, but varied up to 42 inches in places. The
roof is there a fissile black shale with several thin streaks of coal,
above which there is soft yellow sandy shale that passes upward
into a shaly laminated sandstone. It is again known at Onton
where it was once opened by D. II. Coffman and found to be 24
inches thick. It is of good quality from Brooks’ cast to Onton,
burns very freely and leaves a small amount of soft ash only, but
is too thin to be of any great importance in the near future.

This coal has been best known and most worked in the Bel-
court region and will be called the Beleourt eoal. It is very
probably the same as the Stanhope and Lisman coal.

From a fourth of a mile to a mile, according to the dip and
topography, to the northeast of the crop line of the Belcourt
coal as just traced from the Harpshead road east to Onton, there
are one or two thin coals associated with heavy black shale or
thin limestones that have been prospected in a number of places,
as especially on the brow of the Onton upland as it overlooks
Deer Creck valley. The coal is of no value and time and money
are only wasted in prospecting for it. Its horizon is not far
above the Madisonville limestone.

The horizon of the Baker coal is coneealed beneath alluvium
in this part of the county.

Divisions of the Lisman Formalion. The basal sandstone
when present may be diseriminated as the Anvil Rock member
of the formation. Its character and mode of occurrence have
been described on pages 104 to 106. Another member that may
be diseriminated is the Madisonville limestone, the ozcurrence
¢f whiceh has been noted on page 106. It is like all other Penn-
sylvanian limestone of the region, an impure blue to dark leaden
gray earthy limestone that is homogeneous in some places but
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much brecciated in others. It is sparingly fossiliferous as most
of the others are except when they are brecciated, when fossils
are usually entirely lacking.

Areal Development. Tike all preceding formations the Lis-
man formation outerops in two principal areas, the one on the
southwestern side of the eounty the other on the north and
northeast.

Consisting as it does so largely of soft shales that offer but
little resistance {o weathering. and erosion the outerop area is
very largely lowland. The only resistant member is the Anvil
Rock sandstone at its base. Its outerop forms the ridge from
Wheateroft to Providence that slopes with the dip of the rocks
gently to the northeast until it merges with the broad Lisman
lowland in which most of the shales of the formation outcrop.
The upper part of the formation is somewhat sandier and is
protected by the hasal sandstone of the overlying Dixon forma-
tion so that it forms the steep slopes of the southwestern side of
the Dixon upland. The upper edge of the formation is so near
the axial line of the broad syneclinal trough that dips to the
northeast have greatly decreased and the rocks lie so nearly flat
that their outerop extends in long finger-like areas up the val-
leys of the larger streams well into the heart of the Dixon up-
land. This may be well seen from the geological map where this
formation extends up Caney Fork almost to its head, up Farm-
er's creek to Dixon and up its east braneh to Vanderburg.

In the northern and mnortheastern parts of the county it
outerops in a large area that oecupies in general the Deer erezk
lowland and exhibits the same topographic relationships that it
shows in the Lisman lowland.

North of the Rough ereek fault from Union county east-
ward nearly to Green river there is a belt of Lisman rocks sev-
eral miles wide across the northern edge of the county, that in
their western half are adjacent to {he Decr creek zn'e.a but are
structurally distinet in as much as the northern bor
nearly flat while the Deer ereck helt dips fr
fault sharply southwest.

der belt lies
om the Rough creek
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In both the Lisman and the Deer ereck lowland areas the
surface outerops are very generally concealed by the Pleistocene
and recent stream filling which, as will be seen later, reaches
depths of over 100 feet.

Economic Materials, Coal is the chief czonomic material
in the Lisman formation, and it is confined practically, as has
been seen, to the Baker coal ncar the base of the formation.
The stratigraphic position and areal development of this coal,
so far as known, have already been given. In character it is a
bright, medium soft coal, free from partings and impurities and
analyzes low in sulphur, ash and volatile combustible matter and
high in fixed carbon. It is thus seen to be of very excellent
quality and eompares very favorably with any other coal now
mined in the county.

Among the other coals the Belcourt coal makes the nearest
approach to being of importance and the day will come when
coals no thicker than it will be mined where they are of as good
quality as it is reported in some places to be.

The formation contains a great weath of shales from cal-
carcous to argillaceous and sandy and eould supply unlimited
quantities of any of these kinds of material for brick and tile
making. The Anvil Rock sandstone is too soft to be of value as
a building stone. It could be casily crushed for use as building
sand and north of Sebree is adjazent to the railvoad for con-

venient shipment.

DixoN FORMATION.

Definition. The formation includes all Pennsylvanian r 'clfs
in the county of younger age than the Lisman formation, or it
includes all Pennsylvanian rocks above the base of a prominent
~andstone that is well developed at Dixon and is here called the
Dixon sandstone.

Thickness. The thickness varies eonsiderably because hoth
of original depositional differences and because of erosional flif-
forences at the base of two sandstones of the series. The thick-
noss varies from 250 to 400 feet with a possible maximum slight-

1y in excess of the latter figure.
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Character., The composition of the formation as a whole as
well as the thickness of the individual members, may best be
seen from the following section from the top downward:

Mt. Gilead sandstone ..... 207 to 30’
Mt. Gilead shales with thin coals and limestones that
- are usually thin but one of which is locally 20’ to

30’ thick . 150" to 200"
Janderburg sandstone ... : 107 to 30’
Bald Hill shales ... 607 to 120"
Dixon sandstone 10’ to 50’

250" to 4307

It is not probable that all of the members reach either their
maximum or minimum thickness at any one point, so that, 300
to 400 feet may be safely taken as the average thickness of the
entire formation.

The Dixon sandstone forms the basal member of the forma-
tion. Tt is well developed in the town of Dixon, whenee it takes
its name. Tt is well exposed near the railway depot and at nu-
merous other points hoth about the town and over a considerable
area of the county as will be seen presently.

In character it is usually of medium grain and quite vari-
a.ble in structure, bedding and composition. In places it is mas-
sive a.ud hard, in others seamed and soft. It may be without
conspicuous bedding planes or may be either uniformly or eross-
lt)‘()-(l;ill(:‘l.. ']I‘th(lnil‘m{:(z‘ol:ll: lllle(\rlellh\(m\ 'eom-ie varies fron} medium
shale parting, ;{s may be ;ee; alt :g:lglilln( 1;““-?'_0"011 111'101'1“16' a
of Dixon. Tt is e 11:111 r variable i "~ : (~C-Ch e all(‘ e
o _51 0; 3.\0 \fi:dn)l fvn'l tlxn'c.lfne:ss and while usualz."

or 60 feet. These variations ren((ie:irm(‘Lptmnal I')la'(?es 1‘0?“:11 0
tify and make it easy to co;lfuse W e g
sandstone unless it has heen tr
place.

ith the overlying Vanderburg
aced continuously from place to

The next member of the formation is a body of shales that
are usually 80 or 100 feot thick but vary from 60 to l"‘() f‘eet ;ll
places. These shales inelude several Tilill coals in th}ir l()\v\'(’l‘
part usually in association with thin limestdne.‘ In ‘rhe‘ir upper

art there are several thi ith i
pi re are several thin coals with in some places a con-

GENERAL GEOLOGY 119

spicuous black shale and at one place a limestone that reaches
several feet in thickness. The shales are dominantly argillaceous
and marly and usually leaden or green in color with a hint in
some places of a purplish mottling.  They often form steep
slopes that are either bare or support a scant growth of black-
jack and other serub timber. In the more marly phases nodules
or thin layers of impure limestone or iron carbonate may be
locally developed, and in some of the concretionary nodules on
the bald hill just east of Dixon, whence the shale takes its name,
small masses of fluorspar and of lead and zine sulphides, gelena
and sphalerite, may he found.

Other excellent exposures are found on the steep slopes that
lead up to the town of Vanderburg, especially those on the west
side. In places thin sandstones develop in this shale and be-
come difficult to distinguish from the Dixon sandstone. This
is espeeially true northwest of Dixon where such sandstones are
well developed on the head waters of Craborchard and Caney
erecks and are usually associated with thin coals, especially
along both the eastern and northern branches of the latter creek.

In the upper part of these shales there is apt to be a thin
coal overlaid in places with a few inches of marly shale or lime-
stone that contains marine fossils. In places this coal is just
beneath the Vanderburg sandstone while in other places it is
absent, apparently because of crosion prior o the deposition of
This thin coal may be seen south of

the overlying sandstone.
to work

Catesville at locality 29 where an attempt has been made
it at water level on the east bank of Deer ercek.

The Vanderburg sandstone overlies the Bald IIill slm%es
and constitutes the third member of the formation. It underlies
the crest of the ridge on which Vanderburg is situated and is
named from there. It is usually 15 to 30 feet thick tho in places
northeast and east of Vanderburg it possibly becomes somewhat
thicker. Near Slaughtersville it may be 40 to 60 feet thi?k. It
ained and is usually soft so that it pre-
sents rounded sloping surfaces instead of precipitous cliffs. It
is well developed along the ridge crest south oi Vzm(.lcrl:)urg to
the eounty line and to the cast a pronounced dip carries Lts base
down abo‘u‘r to water level on the east side of Deer ereck. T zu't].mr
eastward it again rises above drainage level at Slaughtersville

is medium to coarse gr:
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and northeast of there is found on the ridge crest for some miles
along the county line. North and northwest of Catesville it
seems to lie quite close above the Dixon sandstone and has prob-
ably cut out most of the intervening Bald Iill shales there and
the same is {rue about Mt. Pleasant church. North of Dixon it
occurs for some miles at intervals along the Ilarpshead road. It
is so nearly alike the Dixon sandstone that the two may be easily
confused.

Above the Vanderburg sandstone there are 150 to 200 feet
of shales very similar to the Bald Hill shales in character and
hence easily confused with them. These shales become sandier
in their upper 25 to 50 feet and weather to a rusty yellow, as may
be seen in the immediate vicinity of Mt. Gilead school, but their
middle and lower parts are argillaceous and caleareous with thin
limestone in plaees.

Two miles southwest of Mt. Gilead at locality 30 one of the
limestones becomes 20 to 30 feet thick and has formed a number
of pronounced sink holes near the home of Mr. T. H. Brown. A
thin coal occurs close beneath this limestone in places, and has
been opened a mile east of Mt. Gilead down near water level, and
along the branch in the intervening distance black shale is
prominently developed at about three horizons eight to twelve
feet apart.

Tl.](‘ Mt. Gilead shales bezome sandy near the top and end
al)ovg n a soft sandstone that may reach 20 or 80 feet in thick-
ness in the sm:}ll area around and on the ridge west of Mt. Gilead
m-hool. where it is }mown to occur. Tt is believed to be strati-
graphically the highest portion of the Pennsylvanian rocks

found in Webster county and may be called the Mt. (Hlead sand-
stone. '

: ThL" limestones are earthy or breeciated and
nconspicuous except in the one plac
part of the formation and even the
local. Exposures of any of these
are never found except along r
lies or smaller streams that are
nels.

are thin and
e above noted in the upper
re the thickening is purely
thin limestones are rare and
oad.cuttings or in the deeper gul-
actively cutting down their ehan-
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are thin and not ey ;
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value, although they are fr kg
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ous black shale that on a weathered outerop easily leads to the
hope that it may be workable coal if driven in some distance.
One of the most conspicuous of such horizons oceurs in the Bald
Iill shales on the head waters of Caney creek northwest of
Dixon, where numerous openings have been made. At one of
these at loeality 31 there are six inches of bird's eye cannel, the
only place where such coal was noted.

Divisions. The Dixon formation lends itself, as has been
scen, to separation into subordinate members more readily than
any of the preceding formations and has all been thus separated
and named as given on page 118.

Areal Distribution. The Dixon formation crosses the cen-
tral part of the county from northwest to southeast in a broad
belt that coincides with the area of the Dixon upland This
upland in fact owes its existence to the protection from erosion
afforded about its margin by the Dixon sandstone, the basal
member of the formation, as shown in plate No. 10.

The areal (mtcfop also ovcupies the axial portion of t!w
broad flat-bottomed Webster syncline, as will be seen when (ll.h'-
cussing structure. The rocks on either side of the area dip
gently inward toward the medial portion where the beds are es-
sentially horizontal.

Economic Materials. The only material of economic \'alu.e
in the Dixon formation is the sandstone which in some places 1s
suitable for structural purposes and in others is 50 soft an(l. Io'oso
that it may be readily dug with a shovel and used for building
sand.

PLIOCENE.
- places in the northeastern
nants of a doubtless once
n eravel.

Lafayette Formation. In a few
part of the county there are some remnaits> bz
much more extensively developed deposit of water-wor 5
It consists mosily of yellow chert but has some \'0}1‘1 q‘\tun\z
pebbles, cemented in part with ('l'ufts o'f sand ‘0‘1' c{u‘y 11‘:21;1 (:1;;-
The pebbles are one to three inches m.dmmetm f1‘11( ,‘}1110 o
ted by long exposure while the entire mass 13 wel 1(31.]. e
The 1:011111ants are on or close beneath the t‘ops of 11‘ 1.sr fo;t-
border the Green river lowland and are covered by 10 or 1o 7

L \]lli. 3 X oe 1 ( ae ‘l 'l l‘]\ kI] Wil l ut fl'o]“
o "TACE 10{1“1 rl.ll( 0 Hb'L 1s 1 ot ](f nite A 0 )
b A
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their topographic pasition, lithologiz character and state of
weathering and cementation they are provisionally referred to
the Lafayette formation. For the conditions of their formation
see page 32.

PLEISTOCENE.

Graves Creel Formation. The broad flat lowlands of
Tradewater and Green rivers and of their principal tributaries
are underlaid with fine clay, sand and gravel to depths that are
known to reach 100 to 175 feet. On Graves creek a well pene-
trates 104 feet of such clay without reaching its hase. Most of
this material is a fine, dark clay that in places is soft and mucky.
Wells sunk in the valleys of these streams may go nearly to the
bottoms of them before finding material coarse enough to yield a
supply of water, This coarser part is described as being river
sand and gravel and is said in some places to contain fresh water
shells. Logs are occasionally struck in it. It seems certain that
some, at least, of the finer part of this material w
when the streams were ponded, but not enough is known of the
detailed structure of the deposit to he able to give the history of

the deposit in any great detail or to say what part may be lake
and what river deposit.

as deposited

At a few places, especially in the lower
Deer ereek—ag for example at loe
the Green river flatg east of Onton, and at Gold’s on Crab
Orchard eveek the surface part of this valley filling contains
Tnmll well rounded chert o quartz pebbles eit i{er scattered spar-
mely through the elay oy in compact beds one to two feet in
llu(‘kl!l'.\\'. It is thought probable that thig pebbly material was
f](']f)‘()sll(‘(l by tl{(' nfelting of floating ice which mz;y have drifted
:)1; t;)r;]x;]l::‘om(])111’1((’)1‘;:::1' during a ponded stage in the closing days
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usually from eight to fifteen or twenty feet thick in Webster
county. Near the Ohio river, especially in Union county, it is
somo\;'hat thicker and has the character of a typical loess with
its land shells, peculiar texture and other usual features of loess.
As one recedes from the Ohio river it gradually chan;:.vs from a
typical loess to a soft yellowish or brownish loam. 'l‘lnsllooss or
!;)eswloum very completely mantels the uplands and oﬁe.vtually
conceals the underlying rocks almost everywhere except in road
cuttings, gullies and the active headwaters of the stl'vum..\'.
1t makes geological work a matter of great (llﬁ'l('llll:\'. It is
named from Union county where it is usually a typical l()(’s.s‘.
On the geological map no attempt has heen nmade to represent it.

Recent Alluvium. During floods the stream '\'allc_\'s are to-
day receiving large amounts of alluvial mutcrizll_ h'om. ﬂllc, (:ml)
ing uplands. Most of this is dopoﬁtvd near the fO(l)i ot‘ t 11L -.:b:)tllt
slopes so that the upper reaches of the xlt_'enms W 1"[ 11.111;111() (“wir
the margin of the uplands are zmgl'adlllg" or filling ]1111‘ o
vallevs with material mueh of which comes from thc: g’llll ies the
sear ‘the face of worn out and abandoned upland fields.

Vo1 JIXPOSED AT TIE SURFACE.
JFORMATIONS NOT 1OXPOSED AT TIHE SUR

, H
el i : i ar -lying
Beneath the Leitchfield formation are lower-lying

hales: Devonian shale; and
inpi imes . sandstones and shales; Devoni ]
ippian limestones, sandstones ¢ it

Silurian and Ordovician rocks, the porous 1.3211"& o‘tv g cnline
under suitable structural and otl}er cOll(]lthl?s ltllc e e
and gas. It is not possible to «ive the (?el]))lil g:m((‘ ;1t ol
underlying rocks with any great acru?'.a]c,\‘ :mluh e
the upper ones ave Lelieved to.be ke {1-1-011('0 of oil and
These are discussed in their relation to the ozeu

3 . ic geology.
gas in the chapter on economi¢ geolog,

Mississ-



CHAPTER V1.
STRUCTURE

Major Features. The broad structural features of the
county are simple and easily grasped. The southwestern and
central part of the county is a hroad structural syneline. North
of this the county is crossed by an east-west line of profound
faulting the western half of which line forms the northern
boundary of the syneline but the eastern half is separated from
the syncline by a narrow anticline that develops between the
syneline and the fault. Finally, north of the fault there is a
narrow belt of rocks extending to the Henderson county line
and beyond that dip very gently northwestward.

Webster Syncline. The axial portion of this syncline
named for the county passes through the Luzon-Dixon-Mt.
Gilead region, coinciding in a general way with the median line
of the Dixon upland. The trough splits near Mt. Gilead and the
main prong passes slightly south of there.

From the Tradewater river, and beyond, the rocks dip
gently northeastward toward this axial line. As this line is
neared the dip decreases until in the bottom of the trough the
rocks for some distance are almost flat and beyond the axis they
rise to the northeast at first gently but finally somewhat steeply
as they near ecither the Rough creek fault line or rise on the flank
of the Sebree anticline.

The dips in the Tradewater river region average n(-)t over
two or three degrees though local variations run up to tou.r or
five degrees. In the Wheateroft-Clay region the average '(ll]) is
392/10% N. 35 1. or is 169 feet per mile while in the 1’1;9\'1(le11c:e
I'eg/ion it has decreased somewhat and east of Providence 1t
further flattens until the rocks are nearly horizontal. ;

On the northern side of the syncline the rocks in the Tilden
south or southwest at angles that are usually
as one nears the Rough creek fault. .In ’r‘he
of the fault, however, the dips may rise for
Some of the faulting near
is evidently re-
lip on the nosing

region dip to the
8, 12, or 15 degrees
immediate vieinity
short distances to very high angles.
and west of Tilden may be normal, but most
versed., Bastward in the Marksville region the ¢
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point or end of the Sebree anticline, which there flattens out ta
the west, varies from north, through west, around to south and
finally to southeast, usually at angles of 6 or 8 degrees. Iast-
ward at Ortiz and beyond to Green river the dip is somewhat

I B T S =
Eég’:% ;331‘5 : : i southeast at angles that are usually 10 to 16 degrees. In all
2§§§ : g § % cases these high dips soon flatten out greatly as one follows the
gg&; o s § 3 direction of dip so that no very great thickness of rocks is in-
_t"< 2 ‘ volved in them.
\ The Sebree Anticline. From Marksville east to Green river
R W E l}l(’, rocks on the north side of the Webster syncline rise to a crest
§ LS % . line and piteh down again on the north side of it forming what
gh I‘G Q ‘QJ ;: is here called the Sebree anticline. This anticline is long and
) 2 i % 's % é narrow with the rocks on its axis 51'1:011{_’;1_\’ m"chv(l but nnt. badly
§§ &\ (,% . 2 { f:ruslled or broken, as may be seen in plate .22 I.t was formed
S ..y t N g ' by thrust from the southeast. The axis of this anticline, as may
SN § y bo\é g be seen from the contoured sketeh map made by Mr. K. D.
'v‘i\ k Q)>. 9 g Q)k Eg _J White and shown here in plate 21, is not ot'. uniform elevation
‘1". § E E x X g but rises a half mile southwest of Sebree Sprm.g's to a dome and
g 209 g § S again shows minor doming a mile north of Ortiz. To the S()l}ﬂl-
T' Q Qg X 2 west it plunges downward and dies away north of Marksville.
\‘,§ i N 2 About a mile east of Sebree Springs the doming dies out and the
Y f@——‘ <] axis becomes horizontal and continues so nearly to Steamport
- 3 g ¥ Ferry where it flattens greatly as it leaves the county. The com-
3 o _ S plex topography of the Sebree hills is due to the unequal resist-
':é & ance that the hard Sebree sandstone and the soft sh‘ules l)}ll()\\' i_t
',9) % = | offer to the erosional forces that zu'e/at work 111}1'00t'11|;_r this zu.m-
SoRu N3 3 =5 | ¢line. In the domed portion about Seb'l'ee Springs the elevation
ol § b 3 2 and subsequent erosion have heen sufficient to lay bare the upper
2 >§. : ‘Q’ o hf ‘g § 30 to 50 feet of the Caseyville congolomerate which forms the
§§ \\;‘ (] | % D picturesque cliffs in that vieinity. Over much of the Sebree hills
3 : ts%}’ N s § ¢ hoth cast and west of Sebree the Sebree sandstone forms a pro-
§§§8~§§ N é tecting surface for the anticline. It has, however, been eaten
DRI ! through in many places by erosion and now forms prominent
cliff's at favorable points.
The Rough Creck Fault. This is a line of profound fault-

s the western edge of the county near Givens and

ing that enters

za@ course, as may best be seen from the
accompanying geological map, eastward through Tilden, the
Fuleher and Melton hills, the northern part of the Sebree hills,

pursues a somewhat zig-
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and the town of Sebree and crosses Green viver into McLean
county about a half mile south of Eastwood Ferry. In some
parts of its course the fault is a simple overthrust from the
south, but in others the overthrust was attended by block fault-
ing and this latter feature is responsible for the zig-zag course
of the fault line. Only at certain points where the slopes arz
steep can the faulting be detected. Where the surface is re-
latively flat the blanket of brown loam entirely conceals it so
that it is not certain that the faulting forms a continuous line
across the county. Where the same formation occurs on both
sides of the fault, as for some distance west of Tilden and south

YOS, A LONGITUDIUL SECTION OF THE A/Y T/CLINE BETNEEN
= c PLARKSVILLE A,
Ay =T O GRELN RIVER

= =
=

NO. 23. VERTICAL STRUCTURE SECTIONS.

of Wanamaker, the rocks on the south side have been thrust up
only a few hundred feet at most, but where blocks have formed
the uplift in some places has been 1,500 to 2,500 feet if not more.
In places west of Tilden the fault miay be of normal type with
downthrow on the south. Relations here are very obscure.

Most of the faults are clean cut breaks that show little dis-
turbanee up to the very fault plane itself, though in some places
the rocks are sheared and slickensided and in a few places erush-

G. W. C—5
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ed into a breeeia in whieh Mississippian limestones and Pennsyl-
vanian conglomerate and shales are intimately intermixed. '1;11(\
disturbance and crushing seem largely confined to the rocks
overthrust from the south. Those on the north side, as far as
could be observed, show very little disturbance. ‘

Lower Pennsylvanian and even Mississippian rocks are
brought to the surface at intervals along the fault, as we have
scen in preceding pages. Their areal extent is small but their
presence is extremely helpful in the study of structural rela-
tions.

North of the Rough creek fault the rocks dip to the north-
west or west northwest at the rate of not more than 20 to 40 feet
per mile hut are so covered with loam that detailed struetural
mapping is impossible.

MiNor Forps axp Favnrs,

In a few places the soft shales are found folded or crushed
for a few feet or a few yards, as for instance in the deep Louis-
ville and Nashville railway cut beneath the street bridge in Clay.
AMinor faults so far as known oceur in sparing numbers only.
The surface is so largely concealed by the loess or loam that
minor faulls escape detection there and the few ones known are
in coal mines. In many mines such faults are unknown and
where they do occur they involve displacements of from a few
inches to three or four feet and are of no practical importance
in the working of the mine.

TUNCONFORMITIES,

The Mississippian limestones are, of course, separated from
the Pennsylvanian conglomerate by an uncomformity. Within
the Pennsylvanian itself there are a number of unconformities,
the first of which is at the base of the Sebree sandstone which in
places cuts into the underlying shales. Within the Carbondale
formation a minor unconformity has been deseribed in the Clay
region where a locally developed sandstone, usually some 20 or
30 feet above coal 9, culs down across hoth the intervening shales
and the coal itself. This scems to he confined to the vicinity of
Clav. where it has caused difficulty and loss in some of the ef-

. I{ will also be recalled that in this

forts made to mine coal 9. :
at the horizon of coal

same Clay region there is an unconformity
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11 that is responsible for the absence of this couI.ovcr a con-
siderable arca in that vieinity, and a like un.confornllty is of gen-
eral occurrence at the horizon of coal 11 in the Sebree region,
It is impossible to say in what part of the broad syneclinal basin
between Clay and Scbree a similar absence of coal 11 may be
found.

The most important unconformity in the entire Pennsyl-
vanian of the region occeurs at the base of the Anvil Rock sand-
stone and may be involved in the problem of the occurrence or
absence of the Baker coal. The matter as relates to this coal is
by no means as clear as could be wished but must rest for the
present with the statements made on pages 107 to 111. Further
light can only be thrown on it by additional drill records.

At the base of the Dixon sandstone is another well marked
unconformity. It, however, has no economic importance.

Y4

{se

A4

CHAPTER VII.
LECONOMIC GEOLOGY

Coal.  Coal is the only mineral resouree of the county that
has so far been extensively developed, and while other materials
will probably receive increased attention in the future vet it is
improbable that any or all of them together will ever seriously
rival coal in importance.

It has seemed best to discuss the character, thickness and
uality of the coals in conneetion with the deseription of their
stratigraphic and geographic positien and these matters do not
call for repetition and further discussion here. Certain eeneral
statements as to the coals of the county may, however, be made
with advantage at this point.

The coals of the county are all bituminous except in rare
cases where a few inches of cannel coal may be found as a top
member of a regular bituminous seam. There is no lignite or
anthracite. In physical character they are medium soft, being
hard enough to yield a good percentage of Iump even if shot on
the solid and, of course, a larger percentage when machine mined
as is done in the larger commercial mines of the county. The
coals ship well and stock well except in a small area on the west-
ern end of the Sebree anticline where the coals are finely jointed
by the severe deformation they have suffered. This area, how-
ever, is not of great extent and does not ship any coal. None of
the seams are block coal.

‘While coals 9 and 11 are being coked in neighboring coun-
ties and would doubtless coke in Webster county yet the chief
demand is for coal for steam, domestic and gas purposes and not
for coke. The high sulphur content would render the coke un-
suitable for iron furnace use, although it would be adapted to
all other uses. The future for the coals of the region lies not in
coking but as general steam and domestic coals.

Chemically the Webster county coals are to be compared
with the other coals of the same district because these are the
ones with which the Webster coals complete in all markets reach-
ed only by railway. Such markets are and will probably remain
the chief users of these coals, though some are barged down the
Ohio and Mississippi by the West Kentucky (‘oal Clompany.
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Taking the Eastern Interior Coal Iield, which i.ncludes the
coals of Illinois, Indiana and Western Kentucky, Vlt. hvas. heen
long known as gcnorally true that as oxlc.gpes westward, or
northwestward, in this field the ave rage mmstm.'e, ash and sul-
phur increase and the average volatile combustible matter and
the fixed earbon decrease. In consequence the southoa:s‘rern or
Kentucky portion of the field is of l)ct’r('r. general quality than
the remainder, as average analyses that give the true character
of the coal will show.

The average of the analyses here given is believed to he
fairly representative of the Webster coals as a whole and shows
them to be medium low in total moisture, with an average he-
tween 4 and 5 per ¢ent and in some less than 3 per cent. The
average ash is from 7 to 9 per cent and the sulphur between 3
and 4 per cent. In each of these items they are superior to the
other coals of the Bastern Interior Field, while in volatile com-
bustile matter and fixed carbon they are decidedly superior.
They also possess advantages in stocking and it is believed that
there is less danger of spontaneous combustion with them.

The available area of cach of the commercial coals of the
county has already Teen outlined, but in recapitulation it may
here be said that the largest and best developed area is along the
outerop belt of coals 6 to 14 in the southwestern part of the
county and northeast of these outerop lines each coal is available
in a belt several miles wide before the northeastward dip carries
it down beyond the depth limits of present profitable mining.
In the northeastern part of the county, coals 9 and 12 are avail-
able along their outerop on the west end and south side of the
Nebree antieline from Marksville east and on the north side of
the Rough ereek faylt coal 9 should be available entirely across
1.1"‘ county. the deepest portion of it being probably 300 to 400
feet deep in the northwestern part of the SO

: i .““‘ middle of the county there is a belt some six to ten
Bl “.'“h;l ‘ix“‘“di"g northwest and sontheast across the county
zm‘d rn.mcldmg with the Dixon upland in which the commercial
:']‘:.:l.l: ;(')‘l ],.(-)(,).”, feot (’)1- more below the surface and hence ;11.‘(?"1'0‘?

P 1or present dey elopment, althouel the day is not far distant
when it will 1 Practicable to gingk 1(:11 e here within the
syielingl I)Zl.\ill' The oreatey . \ awm i qinage

greatest depth of coal 9 beneath drainag
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level probably nowhere exceeds 1,500 feet in We
and this extreme depth is reached in a small area in the region
around Mt. Gilead school only. Elsewhere along the axis of the
Webster syneline it should he reached between 1,000 and 1.200
feet below lowland drainage level or at (:()1'1‘esponding‘ly‘ in-
creased depths, of course below the upland level,
The entire column of coal bearing rocks in the
practically 3,000 feet if the maximum thickness of each forma-
tion be taken. It is probable, however, that no one vertical
measurement would inelude more than 2,500 feet in all, when
variations in thickness of individual members is take
sideration.

bster county

county totals

n into con-
This, however, is probably the greatest thickness
to be found anywhere in the enfire Eastern Interior field.

NO. 2. MINING CAMP, WEST KENTUCKY CO.AL Co.

In this modern camp at Mine 7, the houses are regularly spaced along
wide streets.

The number of coal horizons in this 3.000 feet of rocks is not
definitely known but drill records and surface sections reveal at
least 40 and there are probably several additional local ones in
the Caseyville and in the upper part of the Dixon. For the posi-
tion of these coals in the general geological section reference
should be made to Plate 4. Of these forty coals those that are
of probable present economic value are coals 1B, 6, 9, 11, 12 and
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14. cach of which has been fully deseribed and the area and
prbl)ability of its oveurrence given in preceding sections of this
report. A very few of the other coals may prove he1:e and there
of loval value for country use though such areas will probably
be very restricted.

At a number of the larger mines excellent mining camps are
maintained. A view of a part of the miners’ houses at the West
Kehtucky (oal Co.’s Mine No. 7 is shown in Plate 25. A general
view of the camp of the Diamond Coal Co. is shown in Plate 26.

NO. 2. MINING CAMP, DIAMOND COAL CO.
In this camp some of the houses are gr ed i BLIsRG L TICReHR
are attractively scattered along tﬁ("u\%llr;xlx?(llmglt-le‘sl‘?.m R
. v s L
: Ol and Gus. Seeps of oil and gas are known at several
}n d(‘(‘.\}ill()llfl the Rough Creek fault and a number of deep wells
1ave bee d ¢ is f .
(:)m‘ ('Lnﬂl)oml both along this fault and elsewhere in the
‘ounty in the F findi i
i 1 1n the ]m]l)e of finding oil. The rocks that may he penc-
rated by the drill hepe belong
Qe Rt 1 ;
s¥lvanian systems ang ¢
stones.  The limestope
for oil and may not be
may have furnishe

to the Missis*ippi"m and Penn-
ousist ‘of sandstones, shales and lime-
S are not important as a storage reservoir
important as a source. Some of the shales
Bl Tht.l :l:e (le“gamic matter %"rom. which oil may hin.vo
Wwhich any oj] 111i(v11‘;(-ll( g \\'011](].iul'111511 b
governe l.] SR accumulate. This accumulation would be
& by the structural conditions,

LK
T

]
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The following tabular classification of the formations of the
Pennsylvanian and Mississippian may aid in understanding the
position, thickness and age of the possible oil-bearing sandstones
that might be encountered in drilling in Webster county. The
Pennsylvanian is taken from the author’s own work as contained
in this report. The Mississippian is slightly modified from a
chart given by Charles Butts!®, with thicknesses as given by
Butts.

PENNSYLVANIAN.

Dixon Formation ..o 430’
ismangRormations. .. bousinie o e 900-1000"
Carbondale Formation ..... 230-650"

Tradewater Formation 175-700"

Caseyville Formation 200-500"
MISSISSIPPIAN.
Chester Group:
(830 =t JNoh ol 00 £V Loh o Do I U e 150"
Palestine Sandstone 100"
Menard Limestone . 80’
Tar Springs Sandstone ... 150°
Glen Dean Limestone ...... 50
Hardinsburg Sandstone 60’
Golconda Formation 140’
Cypress Sandstone 80’
Ridenhower Shale 50"
Bethel Sandstone 60’
Ste. Genevieve Limestone 266"
St. Louis Limestone 350"
Warsaw Limestone ... 250"
Fort Payne Chert 550"

DEVONIAN,

Chattanooga or New Albany Shales.

The shales associated with the various sandstones found in
the formations of the above table need not be discussed further
than to say that some of them may have furnished organic mat-
ter for the making of oil and any of them would be impervious
enough to hold in any oil that might gather in the sandstones
between them.

13 Butts, Charles; Mississippian Formations of Western Kentucky; Ky.
Geol. Surv., 1917,
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The Dixon formation contains the Vanderburg sandstone
near its middle and the Dixon sandstone at its base. These are
Dhoth either exposed at the surface so generally or are so near it
in the area of their occurrence that they need not be considered
as possible oil reservoirs.

The Lisman formation contains some fine grained sand-
stones, best known from core drill records. They outerop on
both sides of the Dixon syncline beneath the alluvial filling of
the Lisman and Deer creek lowlands and probably are of no im-
portance in relation {o oil. The basal member of the Lisman is
the Anvil Rock sandstone. This is coarser and more massive and
might act as a reservoir rock were it not in the Webster syncline
south of the Rough ereck fault and either at or so near the sur-
face on the Henderson upland north of that fault, that it could
not be considered a favorable reservoir,

The Carhondale formation has only two sandstones of conse-
quence. The higher is close above coal No. 9 and is variable in
oceurrence and thickness. The lower is much more persistent
n}ld regular. It is the Sebree sandstone at the base of the forma-
tion.  Both these sandstones outerop across the entire south-
western end of the county and also outerop in the northeastern
i’;('"l‘t(rli:hl“’;:)!:llft"“::h‘r(.'v dmfun S:1’1‘1u~1u ral ‘cond.itions south.of

St ¢ are nowhere favorable for oil accumulation
in (-1.11101' of these beds. Under the ITenderson upland north of

The 'l‘rzule\\';ltv: for ') ‘bled “1'11)01 Rt .
S 1)1-01);1(1,1:]?12:0“ 'consmts largely of shales and has

) portance.
The Caseyville

formation las one or {wo persistent sand-
stones or ¢ ]

ot (:1\1;;](())\1:1:{1;1“;1 of 'vonsi(lul'able thickness. The highest
Rough ereck 1'zu.11i tonll . -hf'l’“'_" i ity hat any
coarse bed of {he (’aS(']‘O'"IIvSt ety S
o o i L ¥ville would hold oil in the Sebree dome,
there alone oiﬂu:' the = ke i
g '€ south or the north side of the fault sand-

. ates of the Caseyville might contain oil where
“.(.:hil:; ;xls*]i«l*:mainod)nn a _follmving page. TI}'ﬂm
Port saud in its upper "_IN the Pottsville containg the Bridge-
Pper part and {he Buchanan sand at its base.

over,

stoues or conglome
strueture is favop
Lawrenceville :

44
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Both are massive and thick. Both contain much salt water bhut
have oil in their upper part in areas where they are structurally
high.  Iarther south and nearer Webster county, in the Allen-
dale oil field in Illinois, these Pottsville sands are somewhat
deeper and are filled with salt water.

Chester Group. 1In the tabular classification of these rocks
given above, five sandstones are included. Since these rocks are
not exposed in this county it is not known whether all of these
sandstones occur here or not. The Palestine sandstone is thin
and shaly in Crittenden county and absent in Warren county.
The Tar Springs sandstone varies from massive to shaly. It gets
its name from the petroleum springs that issue from its base at
several points and thus show that in places at least it contains
oil. It occurs rather widely, is probably present and would form
a good oil sand in all probability. The Hardinsbure sandstone
is deseribed as usually thin-bedded, flaggy, argillaceous and
fine grained. It would not seem promising as an oil sand. The
Cypress or Big Clifty sandstone is a medium coarse erained
sandstone some 40 to 80 feet thick. It may be present and
should make a good oil reservoir. At the base of the Chester is
the Bethel sandstone. It is described by Buttsl® as a thick
bedded, coarse grained sandstone that locally contains pebbles.
It is said to vary from 10 to 100 feet in thickness. It, like the
Cypress, may be present and should act as a good oil reservoir.

In Illionis'® the Chester produces oil from two prominent
sands, the Kirkwood and the Tracy. The Kirkwood is the upper
one and is some 200 to 250 feet helow the base of the Pottsville.
It varies from 0 to 35 feet in thickness. It may be split into
reveral lenses and though irregular in detail is very persistent
as a whole. It is most prolific as an oil sand, gives excellent
initial produetion and is long lived and steady. The oil is sweet,
averages 36°B. and has some gas. The Tracy sand is 90 to 130
feet below the Kirkwood and only a short distance above the
base of the Chester. Tt is 10 to 50 feet thick. It is rather an
irregular and discontinuous zone of sand lenses instead of a
single continuous bed. The oil is described as high in sulphur,
or “‘sour,”” and of high gravity. As an oil-bearing horizon it is
of minor importance.

I Butts, Chas.: Loc, cit, fhore :
17 ll'l. Geol. Surv., Bull. 33, pp. 138-162, 1616,




140 GEOLOGY OF WEBSTER COUNTY

Ste. Genevieve. A thin but very persistent sandstone oe-
curs in this formation and if present in the rocks beneath Weh-
ster county might be porous enough to contain oil. In Illinois
there is in the Ste. Genevieve the well known MecClosky sand,
whizh is deseribed as either a thin sandstone or an oolitic lime-
stone in a zone some 80 feet in maximum thickness in the upper
part of the Ste. Genevieve. It is 100 to 125 feet below the
Traey sand in the lower part of the Chester. The initial produc-
tion varies from small wells to very large ones, some starting oft
as gushers. The large ones have shown rapid decline. It is there
a green oil with high sulphur and strong odor.

In the St. Louis, shows of oil have been gotten in a few deep
holes in nearby portions of Illinois but no commercial produe-
tion. In Warren and other Kentucky counties to the south and
cast some commercial oil is gotten from the Fort Payne, usually
the lower part. It is, of course, impossible to say what may be
the character of the Fort Payne in Webster county but the ques-

tion has little practical importance because of the great depth to
that formation.

: With sandstones, as has been seen, in the Pottsville, the
.( llostel' and the Ste. Genevieve that might act as oil reservoirs
in Webster county, it becomes pertinent to inquire as to the
;t(lll::”;dl c{)lndtiti(ms and the presence or absence of salt water.

s generally true where oil-bearine rocks ar i anti
clines and s_\'nc]in(:',‘ \tlll::telglz\l‘::zl“;:f 1(.)(.1“ al'e folde'd g dlltf'

% :  present in the rocks the oil
will be found in the anticlines with the water immediately

beneath. If the water is .
125 ‘lt the water is absent, the oil will be found not up in
1e anticlines but down in the synelines

In the nearby oil fields in southeastern Illinois salt water is
opcountered in the lower par s
diately bene:
Webster ¢
Iy be

ith the oil, which 1@ oL s fm.d e
ounty deep 1;()1(‘§ re 2 ‘m o8 Compe tnd an‘flclme.:. Pl
assumed ‘thut salt \\':lf “I).Ol‘r e \\'a.tor, so that it may safe-
of the above-mentioned ‘ 011 l\ Dl‘es.ent m. the lower parts of all
ingly not be advisahle 1hdm~h e this region. Tt would accord-
certainly strike -‘.] ; : (11'.111 n synclines. One would almost
| «¢ salt water in such places. Drilling should be
or to such other places as have structural
as 1o cause them to act

confined to anticlineg
conditions such
as anticlines.

-
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‘When one examines the strueture of the county for anti-
c¢linal areas or anticline-like areas, he finds that the central por-
tion of the county is crossed by the broad Webster syncline, as
described on page 125. On the south side of the syncline the
roeks to the Tradewater river and beyond are rising to the south-
west and have no anticlinal, terraced, or faulted structure that
would arrest the movement of oil and allow it to accumulate.
Neither the Webster syncline nor any part of the county south
of it is regarded, therefore, as holding any promise of being
oil-hearing tervitory.

On the north side of the Webster syncline, conditions are
different, however. As the rocks rise to the north from beneath
the synclinal trough they approach the Rough ereek fault—
which, it will be remembered, was caused by an overthrust from
the south through most of its extent, at least, and are cither
arched up into an anticline as at Sebree with a fault on its north
side or are turned up and broken off along a fault plane.

The structure of the Sebree anticline is given graphically in
plate 21 by Mr. K. D. White and is explained on page 127. Loca-
tions with favorable, structure exist along the highest places in
this dome as shown by the structure contours. The greatest ele-
ment of uneertainty in locating a drilling site on this Sebrez
anticline arises from the fact that the inelination of the fault
plane bounding the area on the north is not known. It is over-
thrust from the south and this often means that the fault plane
dips south at a low instead of a steep or high angle. The well
3,200 feet deep, drilled on the erest of the arch just south of
Sebree Springs, may have been near enough to the fault plane
{0 intersect it somewhere in its lower part if the faunlt plane had
a low inclination or may have been entirely south of it if the
inelination was high. Nothing in the fragmentary log of the
well as published on page 170, shows whether the fault was en-
countered or not. This well got gas and such a good show of oil
that it was shot in the belief that it would make a producer.
Information is lacking as to whether the shot was so heavy as to
crush and powder the sand and seal the pores, or to break the
rock through to some nearby salt water. Salt water is today
flowing from the hole. Whether it came in from the bottom
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sand as a result of the shot or from some higher sand when cgs-
ing was pulled, or has eaten through the one string of casing
now in the hole is not known.

It is not believed that this one hole has thoroughly tested
the Sebree anticline. Perhaps the most favorable place for
further testing is in the western part, northeast of Marksville.
Z«‘f}('/

NO. 2. FAULT STRUCTURE AND OIL POSSICILITIES.
Where the Rough Creck f

porous sandstone on either side of t) ¢
Dol ’ £ 1e fault
@ and ¢ would obtain oil; at b, only y

ault plane is sealed, oil may accumulate in
as herc indicated. Wells at
salt water,

It might be well to drill sey
highest point of the structur
of drilling through the Roy
Is indieated on the north,

eral hundred yards south of the
e there in order to run less risk
12h ereek fault plane, whose position
but whose inclination is unknown.

Rough Crecl Fuault Strueture. A sezond kind of structure
that may bhe tavorable to oi]

e e a.cvuinulzltioﬁn exists along the Rmfgh
and s illustrated in Plateg 27 and 28. Pennsylvanian
rise northward from the Dixon syncline
two plates, wheye it is f:l),“t e e fm.]“ g Sh()\'\'n 1l ‘f]l(‘..*i(f
} S assumed that any of] op gas is sealed in
(:};m(;; “‘“' jl‘“f“ plane, Ii any of the po.rous sanrlstones contain
;n|;l:t:](llil(]<>("‘4:::f(’1r’(,th({‘;' w,ln e arranged as given in these figures
or the other of “ 1e south side of the fault would reach one
e ler o these three substances according to their losation
and the distanee beneath the surface to the l'(':el'voir bed
S Ppe R ) se :
the f;l::;:hzl:("dl(zl:«jmll'\-u'(,”.. --\m(gp‘ the rocks on the south side of
thickness of {he v:ri;m:(;‘ Q.l 2 With loam or alluyium, and the
it is not l”)ﬁsihl‘.(l S 0} mations thepe is not definitely known,
O SAY Just how deep any given probable oil

and Mississippian rocks
and their hrokey edges
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NO. 28. FAULT STRUCTURIT AND OTHER OIL POSSIBILITIES.

This shows alternative structural possibilities along the I{nnﬁh )('n“L]lL\
] s compar i : preceding ¢ )il may occur south ¢ ]
Tault as compared with the preceding cut. € y occur sou the
f‘:lll]t ;(ll well l;, and the folding north of the fault may (.V.IIL\( oil to occur
at wells ¢ and e; wells a and d would get only salt water.

sand there would be. The dip of the fault plane is also un-
known, though it is probable that it is very nearly vertical since
the faulting is largely of the block type, but with smm-..uplurn-
ing on the south. One should locate a third to a Lalf mile south
of the fault and should be prepared to sink more than one hole,
if any thorough test is planned. So many unknown factors are
involi\'od that a first well might casily be too high or too low on
the structure, but would be valuable as a guide to a ‘b(‘it(?l' loca-
tion for a second well. In drilling so near a fault it would be
especially desirable to keep as complete and zlc('um.t’v a 1'()‘55 zf::
possible and preserve a full set of samples of the cuttings. These
when carefully studied would show what strata were ]»;1540}1
through and 1.111'0\\' much light on the structure. Oil ‘on‘ﬂns
south side of the fault would gather from the north half of the
adjacent Webster syncline. it
North Side of Fault. On the north side of ﬂ}o fault c:?rhel.
of two alternative structural conditions might be found. Either
the rocks on the north side of the fault may have Dbeen zu'f'h;‘dl
upward so as to form an anticline a siight (llst.anu‘* n()‘rth n?] t. 1.()
fault as in Plate 27, and have a downward inclination \.\. 16 I.(t
they abut against the fault plane or they may turn up agains
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the fault plane as in Plate 28 and may then ecither again rise
into an anticline somewhat farther north as also shown at I iy
Plate 28 or from the fault plane they may continue to dip gently
north for some distance and finally flatten out without rising
to an anticline at all.  Of the two conditions, the greater hazard
would be taken in drilling to strike the oil that might be just
against the fault plane, as at C Plate 28. 1t is believed that a
better chance for striking oil north of the fault is found in
anticlinal locations some distance away from the fault, as in
Plate 27, rather than close against it. In order to determine
just how far north of the fault to make a loeation very careful
search would have to be made for any outerops that would help
determine the position of any anticline that may exist there.
Loam and alluvium again interfere very much in making such
determinations. In the absence of sufficient surface exposures
and of numerous bore holes in the region north of the Rough
creek fault it has heen impossible to contour its structure. Any
oil found north of the fault would gather from the large area
to the north and west where the regional dip is to the northwest.

Shale and Clay. There is almost everywhere an abundance
of shale and clay for brick and tile making and such industries
could be developed without limit, There are a few yards that
make drain tile and ordinary briek from the surface loam or
alluvial clays but no shale brick are made in the county, al-
though there is an abundance of suitable material adjacent to
present transportation lines and near a local coal supply in al-
most any one of the Pennsylvanian formations.

Firecluy.

. While tests and special studies have not been
made of the

: underclays yet it seems probable that some of them,
especlally that beneath coal number 7, would prove to be fire-
clays of value. :

; Building Stone. The many sandstones of the county con-
tain much material that might be used for rough building stone.
The.y ure.the usual type of light colored coal measure sandstone,
variable i texture and coloring and include some materials of
g({Od quality., The ouly quarry in the county is a small one two
miles east of Selree, where stone is gotten <;11t for local use for
foundations and chimneys .
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Limestones. These are sometimes used for rough founda-
tions, though generally little or no attention is paid to their use,
The Mississippian ones alone are probably pure enough to burn
for lime and their disturbed structure and very restricted areal
development in the county make them a practically negligible
quantity for economic purposes. It seems in many places that
the thicker limestone ledges, especially those over coal 11, might
be erushed and used to advantage in building roads. Such beds
would furnish the best material to be had in the county for such
purposes. The various thin limestones in the county would in
the aggregate furnish a large part of it with good road material
and would find their highest usefulness when so used.

Sand. On the uplands and about their margins sand for
local use may be obtained at numerous places. It is not found
on the lowlands. In a few places the Vanderburg and Dixon sand-
stones are disintegrated to a soft loose mass that may readily be
used for building sand, while any of the thicker more persistent
sandstone might readily be erushed for this purpose.



CHAPTER VIIL
LOGS OF WELLS AND SHAFTS

West Kentucky Coal Co.—Short hole on main entry, Mine No. 4,
‘Wheatcroft. Elevation of surface 385’ Locality 114.

No. 4, Wheatcroft. Elevation of surface 385’. Locality 115.

This and the preceding log are shown graphically in Plate 22.

3’ Clay 0,’ to ’::,'

& Quicksand i e R 3, to i

8 ReA SANA TOCK .oomoeereereramsemcemsmareassmncasees :{ to 9:3)'

8 Gray sand rock 1:;' to ;9,

16’ Soapstone 33, to o

27 White sand rock ZS;' :g o

8 nsto i
Soapstone " e

This and the following log are shown graphically in Plate 22.

6’ @ oy 0 to 6

74 Clay and gravel ... 6 to 13’

2’ Soapstone. —..ncii o 13’ to 15’
SN G 0 o | 15" to 15" 8~

6’ 4” Fire clay ... 15’ 8”to 22 0”

7 Sandrock ............ 22’ to 29’

oL S0ADPSONE ..o 29°  to 31"

2¢ Sandrock 31’ to 33’

1’ Gray slate 33’ to 34’

3/10” Coal—Baker or NO. 14 ..o 34’ to 37 10"

2’ 2" Tire clay 37710” to 40’

1’ 6” Limestone 40’ to 41’ 6”

4’ 6” Fire clay ... 41’ 6”to 46’

5 Sandrock ... 46 to 51’

7 Soapstone .... 51 to 58’

2’ 6” Sandrock to 60" 6”

2’ 6” Gray shale 6”to 63’

2" Lime rock to 65

3’ Soapstone to 68’

2 Coal to 70°

2’ 6” TFire clay to 72’ 6”

9’ 6” Limestone 6”to 82’
6” Gob to 82" 6”
6” Black slate 6”to 83

114 In No. 11 coal to 84’

West Kentucky Coal Co.—Hole 2900’ N. E. of Short Hole, Mine

7 Gray slate
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R 0+ 81, " Lo Sl' 9 Bore No. 3.—Blackwell Coal & Mining Company, Edmonston farm,
1* 6" Fire clay - 81, 6” to 8%’ on flat 45’ from Crab Orchard Creek, 1000’ west of L. & N. Railroad
2 LimeStone cccooeececerecsennacianneacens 8:3’ to S", bridge and north of present shaft of Clifty Consolidated Coal Com-
6 Fire clay 85 to 91 : )
pany near Clay. Locality 72.
8’ 6” Sandy shale 91’ to 99’ 6” '
9 6" Coal—Baker NO. 14 .ooerrirmminneinnnnns 99’ 6” to 102’ Elevation, 351.4 feet. Date, August 16th, 1906.
4’ Fire clay -..102 to 106’ 40’ Dirt and quicksand ... 0’ to 40’
14’ Sandrock 106"  to 120 ( o s , )
5 ; P oft sandstone 40 to 45
5’ Gray slate 120 to 125 B c —
117 Sandy shale 195 to 136’ 4’ 2" Gravel and mud ............. 45 to 49" 2
9’ White sandrock 136’ to 145’ 9’10” Dark, coarse sandstone .............. 49" 2"to 59
3 Soapstone 145’ to 148’ 21" Gray slate 59’ to 80
7 Limestone 148’ to 155’ 2" 4”7 Black Slate .o 80’ to 82’ 4”
3 Black slate ...1557 to 158’ 4102 CoalsNoTIlee . 82’ 4”to 87" 2"
5’ 6” Coal—No. 11 158’ to 163’ 6” Fire clay
Fire clay 163’ 6” to 164’
Bore No. 4—Blackwell Coal & Mining Company, Edmonston farm,
Bore No. 1.—Blackwell Coal & Mining Co., Edmonston property, about 2000 feet southeast of Bore No. 3 above, near present shaft of
one and one-half miles southwest of Clay and one thousand(?) feet Clifty Consolidated Coal Company and about 8’ below the horizon of
east of Providence road. Locality 70. No. 11 coal. Elevation 370.3 feet. Date, September 6th, 1906. Locality
Elevation of mouth 382.8 feet. Date, October 17th, 1903. L '
18’ Dirt : 0 to 18 8’ Loose rock and @irt ..coeoeoeeeees 0 to 8
10’ Black sandstone 18’ to 28’ ’ 6’ ISTED oV 1170 ) 1 - U 8 to 14’
42’ Gray slate 28’ to 70 10 Soapstone ... 14’ to 24
5" 5" Black slate 70 to 75' 5” 9’ 8” Dark gritty Shale ..o 24/ to 33" 8"
5 Coal No. 9 75" 5”to 80’ 5” i White sandstone ... 33 8”to 34 8"
: rogn - i 8”to 47 4"
B.om No. 2.—Blackwell -Coal and Mining Company, Aldridge prop- ;i, g 2:1{ i;;t;y e 47" 4"to T 4"
erty, in Clay near public school. Elevation of mouth, 359.3 feet. Date, o) 71’ 4”to 13" 8"
January 5th, 1904. Locality 71. + 2’ 47 Black slate .. ; 3 e
5 : 410" Coal No. 9 73’ 8”to T8 6
6’ Dirt 0’ to 6’
o ii‘:;‘smne & to 35 Bore No. 5—Blackwell Coal & Mining Company on S e
997 Soaps.{(;‘nﬂ(.; 35’ to 36" about one mile due west of No. 4 above. Elevation 395. . s
o - 36’ to 58 May 27th, 1907. Liocality T4.
7 Coa{)stone andielay o 58’ to 67 0’ to 8§
Sy F‘i"‘ 1 677 to 68 8 Dirt e
re clay and soapstone to 87 5” 12 Dirt and broken rock 8 S

4" 8” Coal (Baker coal)

rio oo 5”to 92' 17 B e to 32’
12' 2 7 2R
54’ Is:::psf:‘z;); 92’ 1” to 104" 3” 23" Gray slate to 1:5,
1 Sandstone ... S bk 2 Black S1ate occccoeeeeeesecmmeemssseemeees to :)7, ”
42 Gray slate and san R i 410" Coal No. 9 ... oL
3 3 sandstone ... 169’ 3" to 211’ 3”
4; sl 211’ 3" to 252’ 3" Fire clay ...
& Black s
5 Coalkl\vgol.a;e.“ ......... 252’ 3” to 255" 3” 0ld Blackwell shaft in Clay, depth 245’ to top of No. 9 coal by one

3” to 260" 3"

of the coal. Eleva-
Fire clay o

informant; another party says it was 251’
tion of mouth 398.25 feet. Locality 75.
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New Blackwell shaft, now Clifty Consolidated Coal Company, one 12: lél'ack Isatndsuzlne i = 1(1)4: to 116:

mile south of Clay. Elevation 363.75 feet. Depth to tcp of No. 9 coal 30 ray slate and soapstone, some clay..1 6, to 146

70 feet. Locality 88 4’ 6” Hard black slate ..o, 146 to 150" 6”

; : : 4 6" Coal No. 9 150° 6” to 155

Korf shaft, northeast edge of Clay. Elevation about 356 feet. Lo-

Lo Baker Bore No. 2.—Frier farm, three-fourths of a mile southwest
from Baker shaft. Elevation, 375.2 feet. Locality 77.

20" Dirt 0’ to 20’ ;
15’ Shale with thin sandstone ................. 20" to. 35/ ' 4’ Soil ... 0" to ¢
0" 1” Coal 35’ to 35" 17 f 147 Gravel ...... 2 4 to 18’
94’ 11” Sandstone, last 10’ shaly ......occcooeeeee... 35" 1” to 130’ 217 Gray SandstOne .....ooccccoeomeeceneienens 18’ to 41
5 Soapstone 130’ to 135’ 3’ Black sandstone, slate, and a trace of
8’ Gray slate 135’ to 143’ | coall e, 41’ to 44’
4 Black slate 143" to 147’ | 39 6”7 Gray slate 44’ to 176/ 6"
0" 6" Coal, thinning to 3” on one side .......... 147 to 147" 6~ 5 3’ 6” Black slate 76’ 6”to 80
0’ 3" Fire clay 147" 6” to 147" 97 4/10” Coal NoO. 9 wrovorrrerree 80° to $4'10”
2’ 3” Hard sandstone 147’ 9” to 150 Fire clay ......
15’ Bastard sandstone (argillaceous?) ....150’ to 165’
Baker Bore No. 3.—W. P. Henry farm, a half mile southwest of
Drilled 130’ farther in bottom of shaft, striking 6’ of very hard No. 2 above. Elevation, 391.6 feet. Locality 78.
lirmestodne atla depth of 254’ from surface, and beneath it was about 1” Y Soil 0’ to 3
() ood coal. N = O3B e e e SN S M i —=e i
g No further coal struck. Total depth 295. 13710 Gravel ... 3 to 16'10
Baker Bore No. 1.—Between Baker shaft and Wheatcroft, at 8’ 2” Sandstone ... 6710"to 25 ;
curve on railroad. Elevation 361.6 feet. Locality 76. 18’ 6” Gray slate 25’ to 43: s
o Soil : 2’ 6” Black slate 43: 6” to gg e
07 s st 2 L DAL 0. B i i o 46 to 5

Fire clay ..........

97: g: Gravel ... o to 9 2~
26" 7” Sandstone S 00E 00 350 9/

6’ 3” Limestone 357 g , 2 G ast of present
...................... 5’ 9”to 42 < Q s Hill farm, 150 yards east o
0’ 5” Black slate Baker Bore No. 4.—Sidney

o Slate ... Somee o e 42’ to 42’ 5” Baker shaft, used as water well. Elevation, 365.2 feet. Locality 79.
o Coal No. 11 e S .. 42" 5" to 47" 5" 2 : ; "

2: 1”7 Fire clay ... . 47 5”to 49 g” 8 Clay g{ t(()) o A
11' S{mdstoue _________________________________ 49’ 6”to 60’ 6” 0’ 4” Rotten coal .. o
1’ i Pitnos clays leliodedio oy s 60" 6”to 61’ 6” 0’ 27 TUre Clay .coeeeecscsemeecscssmmmseseosenesess - oo J
oAt BodastonE L e e G 61 6” to 65 7' 6" Red sand with lumps of red sandstone

2’ 6” Coal No. 10(?2)
1" 6” Fire clay
2" 6” Sandstone ..

""" 65 to 67’ 6” 6’ 6” Sands, red mixed with some white
...... 67" 6” to 69’ sand
69’ to 71’ 6~ 35’ 6” Soapstone

o . i - 67to T 1’ 6” Gray slate and soapstone
ray sandstone ... . . T2 to 75 6” e SGoall

or g7 3 P . i
Clay and slate, mixed .. T8 6”to 78 2 Fire clay ..

10 6” Slate, mostly
5 T * S R R e i e s R/ ’ ” ’ tone
10° 8" Sandstone, black ! to 88" 6 16 Sands

0 17 Coal e 88" 6”to 99’ 2” 16/ Soapstone .....
o R e 99’ 2”to 99, 3” 3 Gray sandstone ...
ire clay ... roan ’ ; e e e s R
o RO e e ORMIES S 99’ 3” to 101 3 Gray slate .........--
s'lndst'oney black ... 101’ , or IR e e R e e o7
1k Slate i to 103 & Black slate ... 105¢ to 112

................................................ 103/ to 104’ n Coal, Baker or No. 14 ¢0al eiireecenes
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2'
6
Ol
1’
11

0
0’
12’
3’
12’
12’
19’
6
31

’

b o1 b
S T~

Log of shaft of Baker or No. 5 mine of West Kentucky Coal Co.,
given from memory. Compare Bore No. 4 on Sidney Hill farm on the

same level and only 150 yards to the east. Elevation, about 360 feet.
Locality 66.

1
6
3’

-

15

12’
517
30"
3’
47
1’

4”
9
8"
6”
on
47

6”
6”

1”
9”
9r
8”

o”

6"
6

4”

Fire c]ay 112’ to 114’
Limestone 114’ to 120’
Coal 1207 to 120" 4”
Fire clay 120’ 4” to 121’ 6~
Soapstone 121’ 6’ to 123’
Limestone 123’ to 124’ 6”
Coal 124’ 6” to 124’ §”
Fire clay 124" 8” to 125’
Limestone 125’ to 137’
Blue fire clay 137 to 140’
Soapstone ...................... 140’ to 152’
Gray sandstone 1527 to 164’ 6”
Dark slaty soapstone, last 2’ gritty... 164" 6” to 184’
Dark shaly sandstone ................. 184’ to 190
Gray slate 190" to 221’ 1”
Black slate 221" 1" to 223’ 10”
Coal, No. 9 223" 10” to 229’
Fire clay 229’ to 231" 8~
Limestone

Soil o 07
Hard pan, tough clay ..o 12’
Quicksand and blue muck ... 16"

Yellow clay
Sandy, shaly rock
Coal 30"
Fire clay
Gray sandy shale, soft at top, witn
hard streaks of sandstone to the bot-
tom . 35’
Underclay ... . 82
Coal, Baker, No. 14 ...
Thin, flaky, carbonaceous shale
Underclay

Limestone

115’
Gray sandy shale ... 127"
Gray shale ... .. 178’

Black slate

to
to
to
to
to
to
2" to

2" to
2” to
8” to
2” ,to

12’
16’
22’
28"
30"
31’
35’

82’
83’
90"
93’

2" to 100/

2" to 115"
2" to 127’
2” to 178’
2" to 208’
2" to 211’
2" to 215’
6” to 216’

8"
on
9
9r

27
or
o”

or
6”
6”
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Fairmont Bore, 150 yards northwest of Fairmont mine tipple.
Well mouth about 40 to 50 feet below the horizon of No. 9 coal and
about 354 feet above sea level. Record fragmentary; as here given it
is a composite of two somewhat different logs each given from memory,
but agreeing as to the two lower coals. Locality 80.

35’

18”
14”7

40’ or50’
60/ or 70’
3’ 6” or 4’

Blue mud 0’ to 35/
Sandstone and i

Shale with ..

Very thin coal at depth of....o............ 64’

No record down to

Black slate ... 112" 6" to 114’
Coal 114’ to 115/ 2"
Light underclay

Dark sandstone

Soapstone ....

Coal, No. 6 225’ or 225’ 6” to 229’

Lige Cullen Bore Hole on old Gcben place, three-fourths of a mile

northwest of Fairmont mine.

L Record from memory. Locality 81.

50’

Alluvium

Hard limestone %
Blackeslata — . e 50’ 4" to
(o) e . 51’ 4” to
UTLACTCIAY, «...occsisoesississenioisiasmsessmisnsssnintncan 51: Z,. to
QUICKSANA  ooeeeeeecieneneeeeecmcan e sassasseeaes 53 o

Gray SHale .oocecceciimmemennnieecsccceannanes

50"
50" 4”
517 4"
51’ 8"
53’ §8”
54’

54’ to 115’

- .(. : ceeenen ...128 to 13
Blacl 1287 (1] b
e O -
ack slate ...

C0al, NO. Bcecciiimeminmeeecenmenssinassnseen

: Log of Air Shaft at No. 6 mine of West Keatucky Coal Co.,

Wheatcroft.

16.4’
4.6
5.25’
.21

16.25’

14.5"
0.9

10.1

15’

19
3[
4.5’

Elevation, 401’. Locality 34.

4’
[STOR S 22 VeL- T 1 ol AU R 1(();4’ :g ;gl
Black slate .......... Mt L
3021' N;O‘ o . 26.25"to 28.2%"
nderclay ........ e o
Gray sandy shale ..ot ij; :o s
Gray sandsone .. it o
Black slate ..c.cccecceceecmeeees el
Soft gray sandstone ... 2 st
Sandy gray shale .o o
Dark gray slate ... 104’ bt
Black slate ......cc..- i e

Coal, NO. 9 coeeeemenmeneenmeenees

Elevation of surface about 352 feet.
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6’ Grayaslates ot 205.97" to 211.97"
Hoisting shaft of mine No. 7, West Kentucky Coal Co., one and 2.5’ Soapstone ..211.97" to 21447’
one-half miles norhwest of Clay. Elevation, 385’. Locality 67. 75’  Coal, Baker NO. 14 oo 214.47" to 221.977
a1 Suriace. earth 0" to o1 _ 6 Underclay ... 221.97' to 227.97
0 Pl ey SESIONE s L8 REoRZ Bore No. 2, West Kentucky Coal Co. Elevation of surface 359 feet.
18’ Gray-blue shale . e 28/  to 46’ Locality 59.
1.6 Very soft black slate .....cccoeeoiieeneanes 46’ to 47.6"
11" Gray-brown Hmestone ... 47.6" to 48.7 21 Surface Clay oo 0" to 21
5.17 Soft black Slate ..oooooeoemeeeeeeeeeeeane 48.7 to 53.5/ 45’ Gray shale ... 21"  to 66’
21/ Underclay ... 53.8" to 55.9 27" Gray slate ... 66 to 93’
1.3’ Limestone e 55.9 to H7.%” 1’ DA i 93’ to 9¢
0.9” Gray sandy shale ..., 57.2" to 5581’ i 38’ Gray shale ... . 94 to132
1.6’ Limestone 58.1" to 59.7° | 7 Coal, Baker or NO. 14 ..enieeecene 132"  to 139’
i Underclay ... 59.7" to 60.7" | 3 UNACTCIAY oo eoreeseesseeeseeeeemsesessssecesses 139" to 142
1" Limestone 60.77 to 61.7/ 3 Variegated Shale ... 142" to 14
28’ Gray sandstone ... 61.77 to 89.7” 18’ Flint rock (limestone?) ..o 145" to 163’
90.4 Gray shale ... e 89.7" 10 180.17 18’ Gray shale to 181
28w BlackslateE RS 180.1’ to 182.1’ ; a7 AR GStoncI e 181" to21¥’
i o o e e N DN P 182.1’ to 183 26" ‘ 3¢’  Dark shale ... 218" to 254
Bl Onfevelly il o 183:26' £0 18676’ * & Coal, NO. 9 corrrri : i
24 Sandy shale ... 186.76" to 210.76" ; o0 RIS oo it 2587 to 260
6" Gray slate 210.76/ to 216.76’ t g
2.5"  Soapstone ... --216.76" to 219.26" f Bore No. 8.—West Kentucky Coal Co., 8,400 feet north of Clay.
7.5/ Coal, Baker coal, No. 14 ... 219.26’ to 226.76" | Elevation of surface 358 feet. Locality 60.
7 Underclay 226.767 to 233.76" 0 to 52
e : | 52’ Surface clay to 72’
half:}1]1;lessh?lrt:rglfw?sltn?)I"NCOI.R;’ (;\::e:t )Ir(e'n'mci{}; Co'al $osone &n(l. o.ne; ig: gleaf cslgil(;hale w2l o
shaft just given and 60 yard,s distmtof)‘lma 'e . 'Sdme S 8’ G ; sh'ale e i e il
variation especially n the Hncst ant from it, given here to sh'ow the 1 y RI:;Y i i 1000 to 104’
e e mestone and red and black shales in such 4, ed clay i 104 tol11T
; 13 Sandstﬁ"f """"""""" .17 to 229
: o 112° Gray shale ... 229’  to 231/
1;, zzlftmlf:o:]:ysandt ----------------------------------------- 02t OE ST 2f s Black slate ... ;33/ to 232.25'
12 Gray-blue shale o e B 1%?’ ko SpE 232.25' to 23?75’
11"  Limestone e e s TSR e 235.75 to 265
ST DR S s to 37.1 29.25° Sandy shale ... 965’ to 266.42
> Red mottled shale . to 42.1’ 142 Dark soapstone Or SOD .- 266.42" to 273.5'
?:'7’ (-:vra)' sandstone .. to 50.87" 7.08/ Coal, Baker or No. 14(?) - 9735 to 2745
;_' (z.my slate ., 50.87 to 55.87" 1.00/ Black slate 274.5" to 276.17
D Limestone ..

.67’ nderclay
55.87/ to 57.37 L y

57.37" to 78.27" Bore No. 13.—West Kentucky Co

78.27" to 173.27' f feet. Locality 61. :
173.277 to 176.27 oy e e T 0 to 308
176.27" to 177.47° 30.8"  Surface material .. 30.8 to 313
5 nr $6.3"
177.47’ to 180.97 0.5"  Coal 313 to 8

180.97 to 205.97" : 55 Shale

20.9 Sandstone
957 Gray shale
=i Black slate
Lot Qoal v
3.6’ Underclay
25 Sandy shale

al Co. Elevation of surface 370
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86.3" to 90.3’

90.3’ to130.3"

130.3" to 131.3’

131.3" to 218.3~

218.3" to 218.72’

218.72’ to 220.72’

220.72’ to 226.72’

226.72’ to 250.72’

250.72' to 256.42"
256.42' to 257.42"

257.42"to 259.42"
259.42" to 263.42’

263.42" to 278.42’

278.42' to 279.92'

2179.92’ to 285.92"

285.92 to 287.72"
278.72" to 290.92’

........ 290.92’ to 292.12’

292.12' to 296’

296"  to 325’
325’ to0370.3"

370.3" to 416.1
416.1" to 417.1/

420.1" to 434.4’

.--449.3' to 454.8"

156 GEOLOGY OF WEBSTER COUNTY
4 Fire clay
40’ Slaty soapstone
1L Coal
87’ Shale
0.42" Bone coal
2.0’ Underclay
6.0’ Light shale
24 Dark shale
5.7 Limestone
1 Fire clay
2’ Sandstone
4 Light shale
15’ Dark shale
15" Limestone ...
6’ Red shale
1.8" Light shale
32" Limestone
12" Limestone and shale mixed ...
3.88’ Limestone
29’ ‘Sandstone
45.3" Light shale ...
45.8" Dark shale
1 Coal™ oo s e
3 Clay and s 4
s San}:}y Shal:a.l‘ei" ............................................ 417.1’ to 420.1
14.9"  Black slate ... 34.4’ 4
SR B e e 434.4’ to449.3
2.9

Bore No. 14.—W
feet. Locality 62.

28’
29
57
1.25°
0.25"
2.50
14
23
16’
10’
2.5
1.5
17
g

£

2

Underclay

Sandy clay
Sandy shale
Blue shale ____
Black shale ..
Coal s
Underclay
Sandstone ...
Sandy shale
Sandstone
Sandy shale
Blue shale
Limestone

est Kentucky Coal Co.

........ 454.8" to 457.7'

Elevation of surface 360

to 28/
to 57’
to 114’
to 115.25"

115.25’ to 115.50"

115.507 to 118’
118/  to 132’
132  to 155’

165" to 171’

171’  to 181’
1817 to183.5" |

..183.5" to 185’
185"  to 202’
--202"  to 205’

205’  to 210/
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20 Sandstone 210" to 230’
14/ Sandy shale 230" to 244’
109’ Blue shale 244’  t0353"
3L Black shale 353’  to 356
1.67 Coal ..... 356’ to 357.67
0.75’ Black shale .. 357.67" to 358.43'
2.50’ Soft blue shale 358.437 to 360.93"
0.75" Coal .cccoeennens 360.93” to 361.68’
1.67” Blue shale .............. = 361.68 to 363.35"
1.67° Coal, top bench of Baker coal........ 363.35" to 365.02"
0.08’ Blue band (shale) ..365.02" to 365.1
5.92# Coal, main bench of Baker coal .............. 365.1" to 371.02'
108’ Black shale . 371.02’ to 372.1"

Bore No. 15.—West Kentucky Coal Co. Elevation of surface 360.5"

Locality 63.

55"
54’
53"
6.78’
117
3.94'
&
6.17"
18’
7.50
5.50"
.2'
3.50"
,5’
13’
4'
2l
3
1.50"
‘450"
27.507
103’

SUTLLACE cocvermeecneememmmsmnsessssmrsasasmssssaasasases

(53 1721 (- YR
Sandy shale
Dark shale
IGoa
Fire clay .....
Shalel -........-
Dark shale
Sandstone ........cceeceeeees
Dark shale .......

Limestone, Madisonville ...
IR C ) A

Light shale ...
Sandstone -..-
Light shale
Black shale ...
Limestone
Fire clay -....-

Dark shale .ceeecemseecememes
Limestone .
Sandstone .
Blue shale ...
110707} ENNURIRIRS
Fire clay --.-
Dark shale ...
Sandstone .....eeeeeeseeeee
Dark shale
Coal, No. 14
Fire clay

..209.50" to 215"

-".:252.50' to 280
280" o383

.....385.75" to 397.7%"
..397.75" to 406.757

0’ to 5%

.. 55" to109

109° to162’

162’ to168.78"
168.78' to 168.89’
168.89’ to 172.83"
172.837 t0 177.83'

..177.83' to 184’

184’ to 202
2027 to 209.50'

_.2~15’ to 217/

217" t0220.50°

220.50" to 225.50°
925.50’ to 238.50
238.50" to 242.50/
24250’ to 243.50

24350 to 246.50’

246.50' to 248’
248’ to 25250’

383" to 383.75
383.75' to 385.75"

.406.75" to 415"
5 1042250
422.50" to 42350
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Log of Bore Hole No. 19.—West Kentucky Coal Co. Elevation 37¢’. ! . Bore No. 20.-—West Kentucky Coal Co. Elevation of surface, 380
Locality 114. feet. Locality 64.
30’ Surface material 0" to 30
27 Supface & to 28’ 207 Sandstone 30 to 50
24 Shale to 517 33 Shaleseti /o 50" to 8%
6 Black shale to 57’ 4 Black slate 83" to 87’
57 HireEclay o -SSR 57/ to 62’ 042" Coal oo, . 87" to 87.42'
B lo . e o 62" to 170’ 9  Underclay 87.42"to 96.42'
S Coal e 170" to 170.50 ! 56 SIALE oo 96.42" to 152.42'
55" Fire clay ... 170.5" to 176’ 0.33"  COAL oo .-152.42" to 152.75/
3¢ Dark shale ... 176" to 210 4.25  UNGEICIaAY oo, ...152.75" to 157"
T Limestone, Madisonville ... 210/ to 217 35; T L1570 t0192
¢ Sandstone ... 2177 t0223’ S5 Biimestone 192" to 2005’
f e Dl e oo T 223 to 235 105° Shale 2005" to 211
133" LiMEStOne ....ovmre o 235" to 236.33’ 0.25' Coal e i
9 Dyl e st e T 236.337 to 238.33’ 6.00’ Undesclay .. 211.25" to 217.23[
e Baiehale o o 238.33' to 252/ T Shate, .917.257 to 237.25
3 LillleStone .............................. 259 to 255’ : 0.92" Coal ... A ..237.25" to 23817
a6t S datone e . 255" to 281’ ‘ ol .238.17" to 423.17'
L Sl e 281" to 392’ ‘ HET "’1 423.17" to 423.50/
e e 392 t0393.17" 0'33’ ‘Cfm S ..423.5" to 425/
183 Fire clay ’ A 150" Underclay to 441’
G e T R e e R I 393.17" to 395’ v hale ........... 59’
9 Dark shale B , 16 Sha to 459
SR e e e 396" to404 18’ Sandstone t0 4667
9.67" Shale -'. ........................... 404’ to 404.33" e Shale to 472’
vl S e o G o Rl - AT2 o 490
12/ Sandstone T —— 414 5 to 415.'0’ 18’ Soapstone i 490’  to 4917
3’ Shale ... ""415',3’ t0'427.?’ 3 1’ Limestone ... : K 491’ to 501’
15 ‘Coal, Bakor . ol odBls ’ 107 Red SHEIE i G e
4 Fire Ny ---430.5" to 432 4.5’ Limestone ... 505.5" to513.5
1.5 Sandstone T :3‘2: :0 :gg' 8’ R 513.5" to526’
10 Fir S B sod o 5 12.57 Sandstone _________________ - to 547"
15 meegi;vlem.‘fl. j.]me S s S0 toddrgy a1 Shale ghd 3oapstons - S Z i‘; to 629’
e e 4475 to 449 82"  Dark shale .. e B20 10620757
2.33 Limestone . 449" to 451 | R e SN LE € 629.75" to 635.75"
5.67 Varigateq Shalew 451" to 453.33’ 6’ UNAEICIAY  cooemececncmearmrmsaemeasmasesacassass 635,75 to 656"
G T -453.337 to 459" { 20.25"  SNAIE .oorooeeerersmmmasrmrmesssssasesnsesssasesees 656" to 657
35"  Limestone __ il L e e 657 to 663’
3’ Shale __ L to 468.5" i 6’ Dark shale . : T 2
15 Soapeston; ......... S5 todTly Lol Bake,-:h‘vlléhb::;yi;hl;i:;rek ......... 863’ to 67025
36 Light shaje il b to 70! N §70.25 to 672
8§ Sandstone 479" to 515/ L al Co. Elevation of surface 368
74 Dark shalg __ 515’  to 523’ Bore No. 21.—West Kentucky Coa :

6.25" Black shale 523"  to 530"

feet. Locality 65. b it
4.25"  Coal, No. - 530"  to0536.25" 46’ Surface soil to 77

-536.25" to 540.50’
540.50" to 542.50°

2 Fire clay 31’ SRALE c.ooeoeneesesemsmeassessansasassmsassssssas

—p
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160 =
3  Black shale Tan s
025 Coal . 80’ to 80.25
975" Underclay 80.25" to 89’

57 Shale = 89"  to 146’
0.25’ Bony coal 146"  to 146.25/
i Tnderciay 146.25" to 151.25’

31’  Shale 151.25’ to 182.25
8.50’ Limestone 182.25" to 190.75/

10.25° Shale 190.75’ to 201’
0.33' Coal 201’  to 201.33’
5.67 Underclay 201.33" to 207’

25’  Shale 207" to 232’

1’  Coal 232’  to 233’

67 Shale 233" to 300’

8 Black slate 300" to 308’
108  Shale 308"  to 416’

050/ Coal 416’  to 416.5"

15" Underclay 416.5" to 418’

12: Sandstone 418"  to 430’

20  Shale 430" to 450
;; :;:;lstone 450/  to 457.5
55" Lim:st-(-)- """" Midtaorivt S S

e ne, Madisonville ... 460, to 465.5"
150 Timdsions: . oh ol
Ao 485"  to 486.5

g A s e 86.5" to 495’
45’ Limestone ’
95 Shale .. L 499}5

12’ Sandstone ; o ?0‘9

10250' Shale .. e
S e to 623.5"
........... to 624.42'

158" Underclay

: Shale anq sandstone
[ Coal, Baker
1’ Underclay

624.42’ to 626’
............... 626" to 657’
................................ 657" to$863’
663"  to 664’

Bore at o i
405 feet; depth ::)teczol;?]; g Imiles south of Clay. Elevation about
of the public roaq 0- 6,185 feet. Located “very near the corner”

. rom Clay to Providence, Locality 9.

0g of Provi i

face appl'oximate‘i)e'ngssmfl well, county fajr grounds; elevation of sur-
below horizon of coal N R of e approximately 25 feet
faulty, too mucl, s ‘tA 9. 9. Recorq boor, identifications of material
16, estone shown, correlations very doubtful. Locality

30
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5’ Sandstone 40’ to 45’
207 Blaclerocleitts il Bl Lo il o La 45’ to 65"
10" Limestone (?) 65" to 75’

5’ Soapstone 75’ to 80’
35’ Whitegsandstone st oo 80’ to 115*
40’ Soapstone shale .. to 1557
10’ White sandstone to 165"
40’ Black soapstone and shale ................ ; to 205’

5 White sandstone 205" to 210/
17’ Black soapstone or shale ................... 210" to 227’

1 7" Coal 227" to 228" 7”

3’ White sandstone 228" 7”to231’ 77
20/ Soapstone 231" 7" to 251’ T”

3’ ‘White sandstone ........c..ccisens 251’ 7" to 254" 7"
15’ Black shale -.254" 7" to 269" 1"
36’ White sandstone 269" 7” to 305/ 7"

9 Soapstone and fire clay a0a’ Tt B0t T
20’ White sandstone .......ooooceeeees 7" to 330 T

3 Soapstone 77t0333" 1"
27° JLITEEIHOING e Rl 333" T7”to 360" 7"

2’ 4” Coal ... 360" 7" to 362'11”

1 Underclay ... .362" 11" to 363" 117

4’ Soapstone 363’ 11” to 367" 11”
10/ Soapstone ... 367 11” to 377" 11"
10’ Limestone (?) 377°11” to 387’ 11”

8’ Limestone and sand rock ......cccccc.... 387’ 11" to 395’ 11”

5’ 1”7 Soapstone 3957 11" to 401’

6 Limestone (?) 401’ to 4077
13’ Qil rock, salt and pepper in color, full

of pebbles 407" to 420’
21’ Shale = 420’ to 441’
18" Sandstone ..... 441’ to 459’
43’ Shale 459’ to 502’
16" Bastard limestone 502’ to 518’
51’ Shale and soapstone 518’ to 5697

0il sand showing slight amount of oil and strong salt water below
569",

Log of shaft of Mine No. 3, Providence Mining Co. Elevation of
surface 426.25 feet. Locality 39.

12’ Surface soil 0’ to 12’
3’ Coal No. 12 ... 12’ to 15’
2 Under clay ... .. 15/ to 17’
5 Glay and igravel s Sl aiioi o 14 to 22’
5% 67 S0apsStone ...cicciciceeesieess 207 to 277 6”

G. W. C.—6
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2’ 6” Sandstone ... i S0 0’ 6” Black slate ... 139’ to139’ 6~
13~ Bl A e 30, to 43’ 4% Limestone ................... - ...139" 6” to 1437 ¢”
6’ O N O ] o SRS 43 to 49 147 Soft limestone 1437 67to 157 67
8¢ Sandstone ... - 49 to 57 . 1’ 6” Soapstone 157" 6” to 159’
8 6” Soapstone ... 57 to 65" 6” vi2 Coal}sN oo SIS 159" to 1667
3’ 6” Gray slate 65/ 6" to 69’ 1 Underclay ..o, 166’ to 167
4" 6" Flinty sandstone ... 69’ to 73" 6” 18/ LiAmestone ..o 167’ to 185
DE6E I Goby = - T3 6" to T4/ <. 7t Coal, No. 11 .. 185" to 1927
47 9" Coal, pockety, No. 10 oo 4 to 78 9” 1 3! Underclay ... ---192% to 195’
2 Underclay .78 9”to 807 9” ' 15° Limestone (?) .. 195’ to 210’
3 Soapstone 807 9”to 83’ 9” 42’ Sandstone 210" to 252’
16’ 3” Very hard blue flinty sandstone......... 83’ 9”to 100’ 257 Gray slate ... 252 to 277"
3 Draw slate 1007 to 103’ 3’ Black slate ... ..o 27 to 280’
410" Coal, No. 9 103’ to 1077 10” 5" 6” Coal, number 9 280" to 285" 6”
Leg of shaft of Webster County Coal Co., Providence. Elevation Log of Lisman well. Elevation of surface approximately 385 feat.
of surface approximately 472 feet. Locality 56. H Locality 84.
10" *  Surface clay .0 to 10’ 29’ SnnfaceRelayeusus I W to 22
b5’ Blue shale 10’ to 65° 23/ Soapstone to 45’
6’ Coal, No. 12 65’ to 71/ 10" Bastard limestone to 55’
12 Shales .0 71’ to 83’ 1’ Coal .. . 55 to 56
8 Limestoned el m g 83’ to 91 24’ Sandstone grading down to soapstone
6 Coal, No. 11 ... 91’ to 977 and slate . L 56" to 58
B e e G ; 10’ Bastard limestone ... 80° to 90’
bt Provide:ln-m )Efo?l .Co., one mile north n.orth-east of 33’ Soapstone, partly sandy ... 90’ to 1:23’
Sl ce. evation at sur'face approximately 416 20 ISeapstone; " Set o ntetals e Rt 123" to 1507
- =0 l0g given but depth to No. 11 coal is 138 feet. Locality 82. B 10 Black slate 2 1507 to 160’
Leg of Shamrock shaft, St, Bernard Mining Co., one mile east of . 10 Gobby, mucky, soapstone changing to ; =
Providence. Elevation of surface 400 fect, Localit h sandstones wees o 0 VR Ge e 160 to 170
A VAR 10" Sandstone 170’ to 180’
43 No record ... S to 43’ 10 Bastard limestone, hard ............... 180’ to 190’
-':" Coal, No 12, poor o 43 to 48’ 57 Limestone 190’  to 195’
o SRl Rei S to 63 4” 3 Soapstone 195" to 198’
6" 2” Limestone __ 4 t0 6y 6" 30" Limestone (probably partly calcare-
B¢ aGoh L 6" to 70" i ous shale) 198 to 228’
6’ Coal, No. 11 b e h 1 Shale 228" t0 235’
10’ Sandstone 235’ to 245”
_ Log of Justice No. 1 bore, two miles east of Providence. Elevation 39 Soapstone o I
of surface 390 feet, Drilled in 1902 by John Givens Local;iy 83 - Pl i Toae
; ¢ 14’ Fire clay and slate .o 288’ to 302’
& Surface soil 0 to 4 13’ Sandy soapstone 3027 to 315°
16 Sandstone ang S0 4 to 20’ 5 Gray sandstone 315" to 320"
v Soapstone 207 o 9’ Blackiislate s i e G 3207 to 3227
2 Limestone 997 t:)) 31/ 1’ 6” Coal 322’ wt” 37’:"' 6”
168 Soapstone, bartly sandy, partly cal- 1: &= U.ndel'c’lay ;ift ? :0 ‘f‘fjl
careous : S Limestcne .....occceneec.. ; 325 033
........................................................ 31’ to 139’ {»

e —
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12’ Gray sandstone 333" to 345 B =

18’ Limestone 345" to 363 18’ Slate .. ... 593 to 611’

9237 Slate of S0APStONE weeeeeeeeeeeeeeeeeeenn. 363’ to 386’ 3 15’ White sandstone ... ... 611’ to 626

10" AN EHOTIE & o e S S 386’ to 396’ 5 Dark sandstone 626" to 631/

4 Soapstone or gray slate ................ 396’ to 400 35’ Slate ... e 631’ to 666’
15’ Black slate ..o 666’ to 681’

Another log of this Lisman bore, differing from the above in minor 10’ Slate, sandy 681 to 691’

particulars, is given on page 141 of Bull. 1, Ky. Geol. Survey. . 60’ Sandstone, with salt water ... 691~ to 751
. . . 5’ Dark sandstone 751’ to 756’

Dixen well, on hill one mile southeast of Dixon court house. Eleva- 10’ Slate oo 7567 to 766
tion of surface approximately 530 feet, no log obtainable. Depth re- 10’ Limestone (sandstone?) 766’ to 776
ported by Mr. Marion Baker as 440 feet. No coals of importance were 48’ Black slate grading down into gray 776/ to 824’
struck. Locality 85. 5 Coal ... T 824’ to 829’

Log of upper part of 1600-foot well three-fifths of a mile north of 1(.): Bi'o'\vn pandstonechangine 1o gray 8:?9: o 839:
Tilden or Jones Stand, on west side of creek. Data from A. B. Sights. 20, e el 4 S§4,
Elevation of surface approximately 405 feet Locality 86 i SIALE o A O

i ’ . ) 21 Gray sand : 871’ to 8§92’

28 Surface material ... 0’ to 28 ! i Sl T ey

30 Limestone (sandstone?) ... 28’ to 58 ) Slate and Hme s e fo, 95t

ST Slate swis oo 3 to 145’ 31’ Slate T - 911: s 9f2’

16 Light sandstone ... to 161’ b Sandstone, light colored ... 9_‘%2 fo 5%

Coal, Baker (7) .. W 15’ Slate ... 98 to1003'
5’ Underglel o s 167 to 179’ el Gray SandStone .o i lgli
13' Limestone (sandstone?) ... . 1727 to 185’ Continuation of record to 1600 feet torn from book.
9 AT s e 185"  to 194/
13 Sandstone, with oi] to 207’ Complete copy once furnished -the Kentucky Geological Survey
5 SEt e B S to 212’ but not now obtainable. A somewhat different log of above well pub-
r Coal, No. 11(7) .. to 213/ 3 lished in Ser. 5, Bull. 1, Oil and Gas Rsources of Ky., by Dr. Jillson,
46’ White sanq ) to 259’ pp. 520-521. Record there to 1429/,
4;' Is;lztj{ asI;,dt sand . to 306’ TLog of well on W. A. Duncan farm 300 yards east ().f Jones Stand.
& Opal \:d?) o : to 311 Drilled in 19101911 by Dearolph and Sarber. FElevation of surface
10" R ) S . 31 to 315 approximately 430 feet. Locality 87.
Limestone and sand to 325
1 Sﬂlldstone _____ 5 357 il Surface clay 0’ to 11’
29 Slate 0 food a, 39’ Hard pan with water e ) to 50"
z Coal . e 364, 5 115’ Slate 50’  to 165
i Limestone __ s 362, | 2 Coal 165"  to 167
By enbone oo o 18 Slate 167 to 185
5 : el to 411 o 185"  to 187
2 Sandstone and slate 416’ = Coal = ’

i Gray slato e 118’ Slate ATk L

10" Black g]u{@ ............... to 481’ 40’ Sandstone 300’ to 34?[

10 Su]]dstone u-ld] ..... to 491 5’ Slate 34? to 3%0’

40" Slate _ € ime to 501’ 7 Coal ... : 3:}:;' to 3a2‘

W SRS 2t ot e el

25¢ Sundstone to 551’ 20" Sandstone, sharp .... 440, to 460'

7 Slate B 5517 to 5767 157 Shale ... o 460’ to 617'
Wi S to 583’ : 5  Coal 6177 to 622

tone anq gjy¢q

to 593
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73 151111 LY 622" to 695 5 Gray slate . 258"  to 263’
557 Sandstone and fresh water ......... 695" to 750’ 4 iCoal 263" to 267"
90’ Shale 750" to 840’ 40’ S0apPStONe ... 267" to 307
4 GO e sl e R 840 to 844’ 34’ Sandstone 307’ to 341/
96" Shale . 8447 to 940’ 70’ Sandy shale ..o, 341’ to 411
18’ Sandstone, sharp, with light oil at 15° S0apsStone ... 411’ to 426’
945 940" to 958’ 34’ Sandstone ... 426’ to 460’
137 Lime, shells and shale .............. 958’ to 1095’ & 57 Sandy shale .... 460"  to 465’
227" Sandstone, very Sharp ... 1095  to 1322/ Al Slate and shale ... 465" to 495
50 ‘Lime and slate 1322/ to 1372’ 27 ‘Soapstone ... 495" to 522
38 Sandstone, salt water abundant...1372'  to 1410’ 8’ Hard sandstone w5227 t0 5307
90’ Slate and shells 1410 to 1500 65’ Sandstone with soft streaks, oil ....... 530" to 595’
14 Black slate 1500’ to 1514’
5 Stray lime 1514’ to 1519’ Struck oil at 532’; salt water at 555’; gas at 560°-565’.
4017 R — 1519"  ito 1920 Log of shaft of Sebree Coal and Mining Co. Elevation at surface

409 feet. Locality 44.
Sandstone at 1920’ with abundant salt water. Fresh water at 1115%; !

salt water at 1195’; bad cavein at 1480’ 10’ ‘Surface clay ... 0’ to 10
Another record gave for a portion of the above well the following: 22 6" Sandstone, Anvil ROCK ooorooererceree 10’ to 32" 67
. 5’ 6” Gray slate 32" 6"to 38
235 Sandstone, Caseyville formation....1095’ to 1330/ 4 i 35' e 42:
s g 1330°  to 1370 Ao : 2 b
56’ Sandstone 13707 to 1426 2’ 6” Limestone 52 to 54’ 6
54’ 4’ 9” Coal, No. 11 54" 6”to 59’ 3”
54 Blatele e, i Lo 1426’  to 1480’ e e 59, 3” ,
10’ Sandstone 5 2’ 9” TUnderclay 59’ 3”to 62
24’ Slate el ORI R B L e Sandstone, very thin
e L : ol 4 16 Soapstone 62 to 78
S e ’ fopte 18’ 6” Sandy shale 78" to 96' 6"
e e e to 1563 _ 11’ 3” Fire clay 96" 6”t0o 107" 9”
: ok to 1570° 58’ 3” Sandstone 107" 9”to 166’
TN dnto slate 2 Black slate 166°  to 168’
Log of well 4’10” Coal, No. 9 168" to 172 10”
of Tailuay 1o ot SebTee, 300 feet north of depot and a few feet east 3  Under clay 172 10" to 175 10
liway track. Drilled in 1904. Elevation about 395 feet. Locality
i Well at Sebree. Copied from pages 140-141 of Bulletin 1, Xen-
10’ Clay <';' tucky Geological Survey. Location not given, probably the. L. & N.
40 S,a) e : to 10 R. R, bore hole near the preceding bore hut on ‘the west side of the
3 g H‘mdht?ne’ Anvil Rock 4 to 50’ track and at practically the same elevation. Locality 69.
¥ ard limestone ... . to 53" 6”
4' Coal, No. 11 6”ito 57 6” 52 Clay and sand 0’ to 52
6‘3, Soapstone or clay 8” to 123’ 6” 6’ Soft sandstone 52’ to 58’
46, Sandstone .. 6" to 1717 6” 66" Soapstone and €lay ....ococooccnenec 58  to 124’
3 Black slate _ 8 Sand rock 124 to13%

6” to174” 6”

49" Coal, No. 9 50" Soft sandsto 132" to 182

ar aw s Ve ” 9 3” 50 oft sandstone ¢

39 Ull(lerc]ay ¥ g” tg 1;3, ) 337 Slate 182’ to 215

e T e L S : e 215’  to 216’ 6”
s e to 218’ ; Ly ol

40’ Sandstone ... . 2187 to 258’
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5 Underclay 216" 6” to 221’ ¢~
8 Limestone 221" 6”to 229’ ¢~

27’ SN dy s hale L 6”1to 256" 6"
¢ Slate 6” to 262¢ ¢~
3 6” Coal 6” to 266°

40" Soapstone and shale ......................... to 306’

29’ Sand rock to 335/

%' Sandy shale to 410’

15 Soapstone to 425’

15’ Sandstone to 440’

20/ Soapstone to 460’
5 ‘Sandy shale to 465’

28’ Black shale to 493’
2 Hard lime to 495’
3’ Coal to 498~

24 Soapstone to 522’
6’ Sandstone ... to 528’
2 Soapstone .. to 530"

62: Sandstone with soft strata to 592’
3 Soapstone ... to 595’

In the 62’ of sandstone at 530 to 592, oil, salt water and gas were

reported,

Log of Jim Trice w

el], drilled one and one-half miles northeast

;iuzl(ﬁ;"il{% Drilled by Morarity for Noon Oil ang Gas Company.
) n December 13, 1918, Production, dry. Locality 90. Eleva-

tion about 569 feet.

Strata
Soil (conductor 16 in
Shale
Slate .
Lime

Sand (water at 270") .

Shale
Lime

Thickness Depth

sleaseyi . e 20 0— 20

20— 100

100— 200

.................... 200— 250
........ 250_ 280
................... 7 280— 350
i 350— 400
400— 450

450— 600

600— 650

650— 750

750— 800

....... " 800— 900

Sand O
Shale (White) _

Lime (very hax:;].)

Slate

....... . 25 900— 925
.......... . 5 925—1000
............ 50 1000—1050

. B0 1050—1100
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Strata Thickness Depth
Lime ... 25 1100—1125
Slate 35 1125—1160
Lime (very hard) 10 1160—1170
Sand .. 70 1170—1240
Slate : 60 1240—1300
S T (] L 60 1300—1360
Slate ........ 40 1360—1400

Lime 50 1400—1450

Slate .. 150 1450—1600
Lime 10 1600—1610
Sand 40 1610—1650
Slate e : 80 1650—1730
Sand (water, 760’) 45 1730—1775
Shale 25 1775—1800
Lime 150 1800—1950
Slate ...... 50 1950—2000
Sand 200 2000—2200
Slate 50 2200—2250
Sand 50 2250—2300
Slate 100 2300—2400
Sand 100 2400—2500
Slate 25 2500—2525
Lime 25 2525—2550
Unrecorded sediments 190 2550—2740

" Total depth 2740

This entire Trice log is problematical as to its accuracy.
The indentification of hard beds is poor. Very little of what is
given as limestone in the upper 2,000 feet can really be lime-
stone. Most of it is certainly sandstone. The hole must have
gone through the entire series of coals but no coal whatever is
noted in the log. Some of the shales were black while others
were red or green and yet no note of either color is made. The
Dixon sandstone occurs from 200 to 280 feet down—counting
the 50 feet of limestone (200-250) as really sandstone—and is
thicker than found in any surface exposure. Below there no
divisions are determinable. The limestone given from 1,800 to
1,950 feet is almost certainly sandstone. It may be the upper
part of the Caseyville, or possibly the entire Caseyville. If so
the limestone at 1,400 to 1,450 would probably be really sand-
stone and correlate with the Sebree sandstone and much or all
of the sandstone given below 2,000 feet would really be lime-
stone and belong to the Mississippian. Again, the Caseyville
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formation might include the rocks from 1,800 to 2,200, or from
2,000 to 2,200 or 2,000 to 2,500. It seems certain that the lower
240 feet, if not more, is Mississippian. Those interested in at-
tempting to solve a hopeless correlation puzzle may plot the
sections of the Jim Trice, the W. A. Duncan, the Sights, and the
Lisman bore holes and compare them. The writer’s conclusion
from such effort is that the Trice record is practically worthless.
This Trice well was drilled in the main syncline of the
region in a most admirable place for giving a fine and greatly
desired geological section but in an unfavorable place for 01:1
if the deep-lying porous beds carry salt water, as they most
probably do through this entire syneline. ‘
Sebree Springs Well. A well was drilled for oil on the flat
a few rods west of the railroad track and 300 to 400 yards south
of Sebree Springs about 1913 or 1914. Locality 91. ‘ The eleva-
tion of the top is about 400 feet, The well stal‘-ted some 35 feet
below Iihe top of the massive conglomerate that here forms the
top of the Caseyville Formation, Drillings were sent to the
I%““““'k.\' Geological Survey office while drilling was goine on.
From them record No. 1 below was made. Laternthev st(’ant :ther
s'allj)!)les fr(n‘n which record No. 2 was made. These (io not agree
:);lt“h;‘;}ell“‘l.ﬂvll iacp other. They make it probable that the base
- (l‘lgll?e\f‘:lilllf:l]l_?:)‘::?.rt(?a(:hed at a depth of 530 or 550 ft?et.
it \‘\‘011 pmo(lmt 110-]1 was either about 565 or 5.85 feet
il south(l; :1(1 ; 11911gh a fault plane on which the
ad duplicated part of the Caseyville. The

hearest visible faultine is ;
g g 1s about a half ; ¥
two records are gs b mile to the north. The

Dark carbonaceq
us shal
Dark shale s

Light gray sanq _ 315
Gray fossiliferoyg nen  ales o 550
Gray Hineatiwigy o e 550 to 695
ia b S S bl 695 to 1710
Gray lMmestopg e 960

........................................... 960 to 1016

Soil 3¢ feet,

2: 59 feet Sandstone,
75 feet sandstone,
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At 130 feet sandstone.

At 155 feet white sandstone.

At 232 feet sandstone mixed with coal.
At 370 feet gray shale.

At 420 feet dark shale.

At 500 feet sandstone.

At 530 feet limestone.

At 595 feet sandstone.

At 625 feet blue shale.

At 644 feet hard limestone.

At 670 feet blue shale.

At 695 feet sandstone.

At 816 feet gray shale.

At 858 feet sandstone (salt sand).
At 888 feet blue shale.

At 910 feet blue shale.

At 965 feet red shale.

At 985 feet black slate.

At 1010 feet limestone.

In this set of drillings nothing was given in the intervals between
the depths given. There may be added a third partial record of the
same well as follows:

No. 3.—Copied from “Oil and Gas Resources of Kentucky” by W.
R. Jillson, Kentucky Geological Survey, Ser. V, Bull. 1, p. 520, 1920.
As this record is practically the same as No. 1 above down to 1016
feet, only the part below that depth is given here.

1060 to 1070
1110 to 1210

at 1715

at 1934
1934 to 1940
1940 to 1946
1946 to 2081
2081 to 2093
2093 to 2107
2107 to 2226

Gray limestone
Sand ........
Dark limestone—o1il SHOW ......cccccimmecimamcmsmocmrasanas=
Dove-colored limestone
Gray limestone
Shaly limestone
Dark limestone
Dark shale
Gray limestone

Very dark limestone 222
Dark sandy limestone 2226 to 2232
Gray limestone 2232 to 2260
Dark limestone 2260 to 2275
White limestone 3058 to 3064

Trom local sources it has been learned that the total depth
of this well was 3,200 feet. The first oil was found at 2,100 feet
where eleven fect of sand gave a good showing. At 3,185 feet
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there was another nice showing of oil and it was regarded ag
going to make a good well until it was shot. After the shot no
more oil could be gotten. At some point gas enough to blaze
cight or ten feet high was struck and six years later the open
hole was full of salt water through which some gas still bubbled.
The strongest salt water was found at 270 and 1,100. A short
surface string of casing was set, a sezond one was set at 270 feet
and a third at 1,100 feet, below which there was no more water
than was needed to drill.

VS

CHAPTER IX.
ANALYSES OF COAL

In the following pages there are given analyses of some 73
samples of coal. 1Most of these were standard mine samples cut
from a fresh face of coal and shipped in a sealed container. A
few are car or other individual samples and a few are composite.
In each case the kind of sample is indicated. Somewhat more
than half of the samples were analyzed in the laboratory of the
Kentucky Geological Survey. The rest were analyzed by the T.
S. Bureau of Mines either by cooperative agreement with the
Kentucky Survey or on the Bureau’s own account. Most of these
analyses have been published either by the Bureau of Mines or

NO. 20, TIPPLE AT WHIEATCROFT.

The West Kentucky Coal Co. loads coal from mines 3, 4 and 6 at this
tipple.
the Kentucky Geological Survey or both. They are gathered
together here for convenience in studying Webster county coa']s.
The analvses made by the U. S. Bureau of Mines are so desig-
nated. 1‘\11 others were made by the Kentucky Geological Sur-

vey.
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Four types ol analyses are included in the list. In one type
the coal is analyzed as received with whatever moisture it may
have accidentally had in it when the sample was taken. Since
the same coal may be sampled, even sometimes in the same room,
cither very wet or very dry, this first type of analysis is not a
Tair index of the quality of the coal. Tven when sampled with-
out visible dampness the fresh coal has always a certain amount
or normal mine moisture that largely dries out when exposed
to the air as in shipping and storing. This moisture is present
when the car weight is taken on shipping from the mine. It is
mostly absent after stocking for a short time. The second type
of analysis is that of the coal when air-dried. This type repre-
sents more nearly the coal as actually used than any other and
is the one most valuable for determining the commercial quality
of the coal and enabling comparisons to be made with other

coals.  All statements of quality and comparisons in this report
are based on the air-dried sample,

The third type of analysis represents the coal as it would be
it all moisture were removed, while the fourth type represents
the coal as it would be if hoth all moisture and a‘H ash were re-
moved. These last two are obtained by recaleulation. They do
not represent the coal ag actually bought and used and do not
show the relative practical value of the coals, They are of use

to the mechanical engineer and to the coal chemist and student

rather than to the ordinary coal user,

Coals are meehanical mixtures of a number of substances
whose proportions often vary 1

apidly and, it may also be, not-
S am within even a few feet at times. These
Vatlations show in the analyses even when the samples were all
taken from the same mine and the analytical work done by the
s gty Tl}o,: u.ljl.).(hw not 1‘()'cz1}'el(*5511(!ss on the pm:t
i plers and analysts hut to Variations in the coal. This
ls.lllllsll'ilh!(l by comparing the analyses of the six Bureau of
M”“‘-Y’ Nm'.ll’l(‘S of number 9 coal from the Providence (foal Com-
pany 3 mine No. 3, or the 9 Bureau of Mines samples of No. 11
coal from the Shamrock mine near Providence, or. of the 10

Jure: F Mines s i
1 Ell(dllv of Mines samples of No. 14 coal from Mine No. 7 of the
West Kentueky Coal Co. near Clay

ably in the same o

same set of men,

4
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NO. 30. CROSS-OVER DUMP.

This shows interior arrangement in Fhe tipple shu.\\'n v{n '1t)recedmg view
for handling the large tonnage that daily passes through it.

While this is true yvet when a group of analyses of the same
coal are compared, certain average cha 'zm:tomstu‘s' bezome ap-
parent and from these averages we may ‘\\'11'11 ('m)slde‘x'ell)]o (-’on'—
fidence speak of the general character of the coal. Such ay mi
aces have heen made for each of the scams here analyzed anc

are given in the following table.

Averages of Analyses of Each Coal.
Air Dried Basis.

|
|
|
|
i

Fiked /
3 Carbon Ash S. 2 qul
=

= s R

3.40 38.04 50.36 8.19 3.46 13,676 1.3,2

Air-drying |
Ioisture

Loss

Q

o

=

No. of
o2 2w |Analyses

5.35 4 7

;.2; 3.68 37.58 49.47 9.25 3.56 12,752 i g(l;

2.70 2.86 38.88 49.14 8.65 3.74 12,860 1.;_

1.60 1.96  41.40 4755 9.09 4.44 13,013 1.4:_)

15 2.22 3.27 35.90 5210 8.72 154 13,087 A5

oo 29

Av. of all 73 288 3.33 37.73 49.90 891 3.22 1.’,635 1.32
Av. 2. B A Sl B
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In the above table of averages it should be noted that the
number of analyses used for determining loss on air drying and
B. T. U. for coals 9 and 11 was slightly lIess than the numbers
as given. It is unfortunate that only two amnalyses are avail-
able for coal 6 and only one for ¢oal 12. The number of analyses
of coals 9, 11 and 14 is so large that considerable confidence may
Lie reposed in the averages for these coals,

As to moisture it will be noted that the largest total and
largest air-drying loss is in coal 6 and the smallest in coal 12,
Coal 9 is intermediate in these respects and coals 11 and 14
show less than 9 ; coal 14 being siightly less than 11 in total mois-
ture.  The total moisture content for the entire group of 73
analyses is considerably lower than that for the coals of tho
main portion of the eastern interior field in Indiana and Ilinois.

In volatile matter the single analysis of number 19 coal
gives the highest volatile content found in any one of the 73
analyses, although it is from the Marks mine on the western end
of the Sebree anticline where we would expect deformation to
reduce the volatile matter below its normal amount in unde-
formed areas. Since no other analyses of number 19 are avail-
able for comparison it cannot be determined whethey number 12
normally carries unusually high volatile matter or not. Coals 6,
J and 11 do not diffey materially in average volatile matter; 11
being slightly higher. Coal 14, or the Baker coal, however, is
notably lower in volatile matter than any other coal in the
county for which analytical data are a\‘aila‘blo.

In ]’_1‘01’1’1‘1." constructed and operated steam plants where
the volatile nu‘mm‘ Is entirely consumed it is a somewhat more

Y operated steam plauts and in the usual

(I'::‘(ll‘l(“h\“]l:]l“:flll(ll:(((l)lnil lltll'llzl(:c it is flcss valuable because much of it
: 1e form of a dense black smoke,

In fixed earhon number 12

. averages lowest, numbers 6, 9
and 11 are mtermediate

and number 14 jg notably highest.

In ash they are g fairly alike with 8 or 9 per cent each
when average( but with individyal analyses runnine below 5 per
cent or above 11 per cent. Number 9 averages Slig’llbl'l)’ higher in

ash than eithep of the others,

A
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In sulphur, the single analysis of number 12 coal is highest

with nearly 4.5 per cent. Numbers 6, 9 and 11 are nearly

similar to each other with about 3.5 per cent, while number 14 is
notably lower with only about 1.5 per cent,

In British thermal units coal number 6 stands highest, so
far as the two analyses go.  Coals 12 and 14 rank next and coals
9 and 11 are lowest,

In fuel ratio—obtained by dividing the percentage of fixed
:arbon- by the percentage of volatile matter—coal 12 is lowest,
coals 6, 9 and 11 are close together and intermediate and coal
14 is highest.

Taken all in all coal 14, the Baker coal, ranks highest of the
coals here analyzed.

Lee!8 attributes the lower moisture content and consequent-
ly higher volatile and fixed carbon content and higher fuel ratio
of the coals south of the Rough creek fault, when compared to
the coals north of this fault in Kentucky, Illinois, and Indiana,
to the influence of the fault. The rocks south of the fault have
suffered more deformation than those north of it. It is probable
that this has contributed somewhat to the very striking differ-
ences between the Kentucky coals on the one hand and the av?r-
age Illinois and Indiana coals on the other. Much of this dif-
ference is believed by the writer, however, to be due to the gen-
cral regional difference between the coals on the southeast.e%'n
edge of the eastern interior field and those in the center of l.l'.
There is a progressive change to the westward that results 11{
lowering the average quality of the coals as one goes west or
northwest.

ANALYSES of NO. 6 COAL; OWEN’S NO. 5 COAL.

Laboratory No. G-3474—Coal, labeled “Coal No. 6 froxtn “;‘:y“}’;
Teague’s mine, 4 miles west of Providence, Webster Count);w 11{5,
Collected by L. C. Glenn, 1911. The sample consisted of abouAn;yzed
of small lumps and fine coal, received in a sealed glass jar.

January 10, 1912.

gle i { ky, Ky. Geol. Surv., pp.
33 Geol. of Shawneetown Quadrangle in Kentucky, Ky
59-60, 1916,
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Air Dried As Received

Analysis
Moisture lost on air-drying 36 hours....cceeeeeccecccec creenen 5.14
Moisture lost on air-drying 1 hour at 105° C........ 2410 I S
Volatile combustible matter 38.36 37.59
Fixed carbon 49.59 48.59
V50 TG () 0 41 ) e L RO 8.86 8.68
Total 100.00 100.00
Sulfur 3.63 356
Coke 58.45 57.27
Specific gravity 1.330
B. T. U. per pound 13,210.

(Analysis by J. S. McHargue.)

Laboratory No. G-3476.—Coal, labeled “Coal No. 6 from Vaughn
and Nesbit’s mine, 5 miles northwest of Providence, Webster County,
Ky.” Collected by L. C. Glenn, 1911. The sample consisted of about
134 Ibs. of small lumps and fine coal mixed. Received in a sealed
glass jar. Analyzed January 10, 1912.

Analysis Air Dried As Received
Moisture lost on air-drying 36 hours ... ... 5.57
Moisture lost on air-drying 1 hour at 105° C 26k -
Volatile combustible matter 37.73 36.96
Fixed carbon 51.13 50.09
Ash (brown) 7.53 7.38

Total 100.00 100.00
Sulfur ..o 3.30 3.23
Coke 58.66 57.47
Specific gravity 1.318
B. T. U. per pound ............ 14,142,

(Analysis by J. S. McHargue.)

ANALYSES OF COAL NO. 9.

Laboratory No. 3559.—Coal, labeled “No. 9 coal from E. Curry’s

mine, 2 miles west of Wheateroft, Webster County, Ky.” Collected by
L. C. Glenn, 1911.

Analysis of the Air Dried Sample. Per Cent
Moisture lost on air-drying 36 hours ... 1.61
Moisture at 104°-107° ¢, ... 2.78
Volatile combustible matter ... .. 36.80
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Fixed carbon ... 51.39
Ash (reddish) ... o 9.03
EEQ Lo e e 100.00
Sulphur 333
Coke (porous and friable)..... ... .. 60.42
Specific gravity ... 1.404

J. S. McHargue, Chemist.

Laboratory No. G-3478.—Coal, labeled “Coal No. 9 from McGraw
mine, 2 miles west of Wheatcroft, Webster County, Ky.” Collected by
L. C. Glenn, 1911. The sample consisted of about 114 lbs. of small
lumps and fine ccal mixed. Received in a sealed glass jar. Analyzed
January 10, 1912.

Analysis Air Dried As Received
Moisture lost on air-drying 36 hours ... oo 4.48
Moisture lost on air-drying 1 hour at 105° C......... R RS
Volatile combustible matter ............ccooeeeeeeeeeo. 38.47 37.66
Fixed carbon ... 49.85 48.79
Ash (brown) .......... 9.27 9.07

Total 100.00 100.00
Sulfur 4.15 4.06
Coke ...... 59.12 57.86
Specific gravity ... 1.340
B. T. U. per pound 13,207.

(Analysis by J. S. McHargue.)

Laboratory No. G-3477.—Coal, labeled “Coal No. 9 from Wallace
mine, 2 miles west of Wheatcroft, Webster County, Ky.” Collected
by L. C. Glenn, 1911. The sample consisted of about 1% 1bs. of
small lumps and fine coal mixed. Received in a sealed glass jar.
Analyzed January 10, 1912.

Analysis Air Dried As Received
Moisture lost on air-drying 36 hours ....ceee ceceeen 3.57
Moisture lost on air-drying 1 hour at 105° C......... 3.06
Volatile combustible MAatter ..o I3’7.0(j 36.83
Fixed carbon 50.25 42.?8
Ash (brown) 9.6 5

Total o ... 100.00 100.00
9.
Sulfur 4.34 —4.§~
Coke 59.88 59.57
Specific gravity .... 1.355
B. T. U. per pound ...... 13,113.

(Analysis by J. S. McHargue.)



180 GEOLOGY OF WEBSTER COUNTY

Laboratory No. 3556.—Coal, labeled

“Coal No. 9 from Fairmont |

Coal Mining Co., Fairmont, Webster County, Ky.” Collected by L. C.
Glenn, 1911.

Analysis of the Air Dried Sample. Per Cent
Moisture lost on air-drying 36 hours ........coeieceeences 1.82
Moisture at 104°-107° C. 2.30
Volatile combustible matter 37.42
Fixed carbon 50.83 f
Ash (brown) 9.45

Total 100.00
Sulphur 3.58
Coke (porous and friable) . 60.28
Specific gravity 1.377

J. S. McHargue, Chemist.

Laboratory No. 3555.—Coal, labeled “Coal No. 9 from W. A. Gal-
breath’s mine, 2 miles south of Clay, Webster County, Ky.” Collected

by L. C. Glenn, 1911.

Analysis of the Air Dried Sample. Per Cent
Moisture lost on air-drying 36 hours ... 2.702
Moisture at 104°-107° C 2.78
Volatile combustible matter 36.53
Fixed carbon 50.55
Ash (reddish) 10.14
e b 100.00
Sulphur 3.79 ;
Coke (porous and friable) 60.69
Specific gravity 1.351

J. 8. McHargue, Chemist.

Laboratory No. 3560.—Coal, labeled “Coal No. 9 from Thos. Black-
well Coal Mining Co., 1% miles south of Clay, Webster County, Ky.”

Collected by L. C. Glenn, 1911.
Analysis of the Air Dried Sample.

Per Cent
Moisture lost on air-drying 36 hours ... 1.45
Moisture at 104°-107° C. 2.94
Volatile combustible matter .. 37.39
Fixed carbon 49.99
Sshei(reddish)ieccdl Dol ine [ n s ni e 9.68
i) o) [ e U e S .100.00
Sulphur ... e e S A e s 3.49
Coke (porous and friable) ... 59.67
Specific gravity ... 1.347

J. S. McHargue, Chemist.
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Laboratory No. G-3093—Coal No. 9, labeled “Thos. Blackwell Coal
and Mfg. Company, Clay, Webster County, Ky. Face of room No. 1 on
first left entry. Thickness of seam 56”.” Collected by Spillman. Aver-
age sample of medium sized lumps of coal having a rather dull luster

and containing.some scales of calcite. Not a very good looking coal.
Analyzed July 6, 1909,

Analysis of the Air Dried Sample. Per Cent
Moisture . 2.60
Volatile combustible matter ... 35.15
Fixed carbon ... . 52.15
Ash (HIAC) oo 10.10

AANEI el L 100.00
Sulfur o 4.13
Specific gravity ... 1.349
Eolce eI 62.25
Phosphorus ... trace

(Analysis by J. S. McHargue.)

Laboratory No. 3554.—Coal from mine of Diamond Coal Co., 4
miles northwest of Providence, Webster County, Ky., No. 9 coal. Col-
lected by L. C. Glenn, 1911. In sealed glass jar. Analyzed May 20,
1912.

Analysis of the Air Dried Sample. Per Cent
Moisture lost on air-drying 36 hours ... 1.35
Moisture at 104°-107° C : 3.15
Volatile combustible matter ...... 38 85
Fixed carbon ... 48.67
Ash (reddish) % 9.33

Total .......... 100.00
ISultunt s et '3~1G
Coke (porous and friable) ... 08~00_
Specific gravity ... 1.305

(Analysis by J. S. McHargue.)

Laboratory No. G-3483.—Coal, labeled “Coal No. 9, Ruckman Cg(;:;l
Company, Providence, Webster County.” Collected by L. C. Glenn, 1 ].
Sample consisted of about 11% 1Ibs. of small lumps and fine coal mixed,

, 92
received in a sealed glass jar. Analyzed January 10, 1912.

Air Dried As Received

Analysis 5.45
Moisture lost on air-drying 36 DOUTS .cooooccccecreee - 400

; ir-drying 1 hour at 105° C. PR,

Moisture lost on air-drying 36.70 36.15

Volatile combustible matter ......ccceomommmmeses
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FiXed CATDOI  ocoooeeeeoccceaenennnencesesencsmsusssamasssnsasamacsscsmsses 50.20 49.44

Ash (brown) 9.10 8.96
Total 100.00 100.00

Sulfur 1.96 1.93

Coke 59.30 58.40

Specific gravity ... 1.342

BT IDer  DOUNA: & rensesssinen .13,175.

(Analysis by J. S. McHargue.)

Laboratory No. G-3482.—Coal, labeled “Coal No. 9, Leeper Coal
Company, Providence, Webster County, Ky.” Collected by L. C. Glenn,
1911. Sample, about 13 Ibs. of small lumps and fine coal mixed, re-
ceived in a sealed glass jar. Analysis made January 10, 1912.

Analysis Air Dried As Received
Moisture lost on air-drying 36 hours .............. ... 5.70
Moisture lost on air-drying 1 hour at 105° C......... 446 ...
Volatile combustile matter 35.74 35.27
Fixed carbon 54.34 53.63
Ash ... 5.46 5.40

Total 100.00 100.00
Sulfur 3.46 3.42
Coke 59.80 59.03
Specific gravity 1.361
B. T. U. per pound 12,895.

(Analysis by J. S. McHargue.)

Laboratory No. G-3481.—Coal, labeled “Coal No. 9 from H. D.
Hill, Providence, Wcbster County, Ky.” Collected by L. C. Glenn, 1911.
The sample consisted of about 134 lbs. of small lumps and fine coal
mixed, received in a sealed glass jar. Analysis made January 10, 1912.

Analysis Air Dried As Received
Moisture lost on air-drying 36 hours ............. ... 5.86
Moisture lost on air-drying 1 hour at 105° C. .... AT Bl e e
Volatile combustible matter ... 38.29 37.73
Fixed carbon ... 49.65 48.92

Ash (brown)

Total 100.00 100.00
Sulfur 2.93 2.89
(Eimedei e s D e e 57.25 56.41
Shecife Eravityd G et s T 1.295
B. P20 iper poundecniine. o 12,861.

(Analysis by J. S. McHargue.)
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Laboratory No. G-3480.—Coal, labeled “Coal No. 9 from S. K.
Luton, Providence, Webster County, Ky.” Collected by L. C. Glenn,
1911. The sample consisted of about 1% Ibs. of small lumps and fine
coal mixed, in a sealed glass jar. Analysis made January 10, 1912.

Analysis Air Dried As Received
Moisture lost on air-drying 36 hours .....ccceeceeeee. e 6.01
Moisture lost on air-drying 1 hour at 105° C. ... 437" o
Volatile combustible matter ... 38.02 37.37
Fixed carbon ...... 50.18 49.32
Ash (brown) ... = 7.43 7.30

Total 100.00 100.00
ST 2.60 2.56
(BIRRD rmrrb p R 57.61 56.62
Specific gravity 1.274
B. T. U. per pound 12,611.

(Analysis by J. S. McHargue.)

Laboratory No. G-3084.—Coal, No. 9, labeled “Coal from S. K.
Luton’s mine, Providence, Webster County, Ky., near face of first left
entry. Thickness of seam 55 in.” Average sample of medium sized
lump coal, having a rather dull luster and containing some pyrites.
Looks to be of medium quality only. Collected by Spillman. Analyzed
June 29, 1909.

Analysis. Per Cent.
3.31

Moisture
Volatile combustible matter
Fixed carbOn .ccccocoeecmescemomeessees
J-N5) VR 0§ F- 1) s

SUIFUL ceeeecreceeernenaesssenses
Specific gravity
Coke (porous)
Phosphorus
(Analysis by J. S. McHargue.)

No. 9, labeled “S. K. Luton’s mine,
near face of main entry. Thickness

i i ¢ coal
of medium sized lumps 0
i Collected

Laboratory No. G-3092.—Coal,
Providence, Webster County, K¥-
of seam 58 inches.” Average samp 2 : 2P
having a rather dull luster and containing some Dyrites

by Spillman(?). Analyzed July 6, 1909.
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Analysis of the Air Dried Sample. Per Cent
Moisture 3.15
Volatile combustible matter 38.05
Fixed carbon . 49.90
Ash (lilac) 8.90

Ot e 100.00
Sulfur 3.80
Specific gravity 1.331
Coke 58.80
Phosphorus trace

(Analysis by J. S. McHargue.)

La,boratbry No. G-3489.—Coal, No. 9, from Webster county. No
label with sample. Jar marked “Monroe No. 9 coal. Collector’s No. 1493
Monroe mine, Providence, Ky.” Collected by L. C. Glenn. Analysis

made November 23, 1911.

Analysis of the Air Dried Sample. Per Cent
Moisture at 105° C. 3.33
Volatile combustible matter ... 36.85
Fixed carbon 51.42
Ash 8.40

Total 100.00
Sulfur 3.09
Coke 59.82
Specific gravity 1.308
B. T. U. per pound 12,982.
Moisture lost on air-drying : 1.98

(Analysis by J. S. McHargue.)

Laboratory No. G
ster County, Ky., No. 9 coal. Tom Wanless

lected by L. C. Glenn. Analysis made November 23, 1911,

Analysis of the Air Dried Sample.

-3488.—Coal from Webster County, labeled “Web-
, Providence, Ky. 4’ 9”,”" Col-

Per Cent.
Moisture at 105° C. .. 3.53
Volatile combustible matter 37.14
Fixed carbon 50.85
AR 8.48
Total 100.00
Sulfur 3.07
Specific gravity ... 1.326
Coke & 59.33
B. T. U. per pound .. .12,833.
Moisture lost on AldryIngaate s o s s 1.24

(Analysis by J. S. McHargue.)
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Laboratory No. G-3091.—Coal dust, No. 9 coal, labeled “Machine
dust from electric machine in shaft mine of Providence Coal Company,
Providence, Ky.” Average sample consisting chiefly of coal dust and
very small lumps of coal. Collected by Spillman. Analyzed July 6,
1909.

Analysis. Per Cent.
Moisture 3.60
Volatile combustible matter ....... 34.55
Fixed carbon ... . . 50.51
Ash (lilac) 11.34

Total ........ = 100.00
Sulfur 3.52
Specific gravity £ 1.343
Coke 61.85
BhoSDNOTS S e ot o Lol e T s trace

(Analysis by J. S. McHargue.)

Laboratory No. G-3487.—Coal, labeled “Coal, No. 9 from No. 1
mine, Providence Mining Company, Providence, Webster County, Ky.”
Sample collected by L. C. Glenn, 1911. The sample consisted of abf)ut
11 1bs. of small lumps and fine coal, received in a sealed glass jar.
Analysis made December 14, 1912,

Analysis Air Dried As Received
n :

Moisture lost on air-drying 36 NOUTS ..cooceeee oo 5 S
Moisture lost on air-drying 1 hour at 105° Ce.... 3§1; 3667
Volatile combustible matter < 50.21
Fixed carbon 7.94
Ash (brown) attionls
100.00

Total 2.93
Sl : 53.15

Coke
Specific gravity
B. T. U. per pound
(Analysis by J. S. McHargue.)

eled “Coal No. 9, mine No. 2,

N i 1-
. County, Ky.” Co
Webster 1% 1bs.

Laboratory No. G-3485.—Coal lab

Providence Coal Company, Providence, isted of about
lected by L. C. Glenn, 1911 The sample consisteé

ivi in a sealed glass jar.
of small lumps and fine coal mixed, recem ed in a se

9
Analysis made January 14, 1912.
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Analysis. Air Dried As Received

Moisture lost on air-drying 36 hours ... o 4.93
Moisture lost on air-drying 1 hour at 105° C....... 341 .
Volatile combustible matter ......coococcemmeeeeceenees 36.90 36.32
TG Lo s oyabe A R e R e 51.10 50.30
Ash (brown) 8.59 8.45

Total ....... 100.00 100.00
Sulfur 3.46 3.41
Coke 59.69 58.75
Specific gravity 1.324
B. T. U. per pound 13,141.

(Analysis by J. S. McHargue.)

Laboratory No. G-3484.—Coal labeled “Coal No. 9, from No. 3
mine, Providence Mining Company, Providence, Webster County, Ky.”
Collected by L. C. Glenn, 1911. Sample consisted of about 114 1bs. of
small lumps and fine coal mixed, received in a sealed glass jar.
Analysis made January 10, 1912,

Analysis. Air Dried

; As Received
Moisture lost on air-drying 36 hours

............. 4.48
Moisture lost on air-drying 1 hour at 105 BE D L
Volatile combustible matter 37.89 37.68
Fixed carbon 48.41 48.14
Ash (brown) 9.75 9'70
Total 100.00 100.00
Sulfar . o 3.78 3.76
Coke' . 58.16 57.84
Specific gravity 1.355
BT U ipercponnd S 0es D e . e i 12,515
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Laboratory number, U. S. Bureau of Mines 19,141
Operator = Providence Mining Company
g
WD) orererormre s it rr ety o B No. 3 of Providence Mining Co.
ST o e S B oo S I~ i = I R Kentucky
County ... : Webster
Bed No. 9
Town 2-3 mile north of center of Providence, Ky.
Onl C.and L. & N. R. R,
Location in mine................. Room No. 8 on 2nd E. entry off main north
"1,300 feet from shaft.
Method of sampling Standard
Net weight, grams 13312
Date of sampling ..... _:.20.14
Date of laboratory sampling "4-28.14
Date of analysis cmesmesenest et s - C.rid.er
Collector o g
| : Coal
S J CU\ﬂl \[(():izzt’:}lre MOilst\mie
i Air As B\ s R Ash
R 2l ])‘l\';:’d !Recei\'ed IFree _!, m‘p,-pc
[ | [
! Moisture ... 2.75 5.60 | coooeeee | e
| Volatile matter ..| 38.30 37.18 39.38 3:33
Proximate | gixed carbon ... 4875 | 47.32 | 5013 | 56
Analysis |, | 1020 9.90 | 1049 | o
] — | ———
! 100.00 | 100.00 ’ 100.00 | 100.00
SO R B l 5.12
Sulphur 4.45 ! 4.3
131
¢ : 7078 6871 7278 8
Calorific Calories .....occeceeee :
Value BLD U i 12740 | 12368 | 13100 | 14636
s I S0D BT, _Sheet
—/—I‘__—I I—“—— ! 95
Softentnz logil s e ]] 1980 | 90 | 100 | 19
Temperature ST i | | ERZllE

of Ash. : : pellsrarinilia s oe R 2 o
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Laboratory number, U. S. Bureau of MiNeS. oo 19,142
Operator -Providence Mining Co.
Mine No. 3 of Providence Mining Co.
State .. Kentucky
Countys e ie Secis a3 L o T Webster
S e G No. 9

Town.......... 2-3 mile north of Providence, Ky., on I. C. and L. & N. R. R.
Location in mine ... Face of room No. 8 off 2nd west entry,

off main north entry. 1,200 feet from shaft.
Method of samplingg 2t gl ot SR NN Standard

Net weight, grams --1211.3
Date of sampling ....................

Date of laboratory sampling
Date of analysis

Sl s T O A. F. Crider
Airdry Lo 31 | Coal ! Coal Coal Qqal .
Y Loss, 3. Alr | “As  [Moisture h.[m,bt\u}le
| Dried |Received| Iree dnfp,.‘c; !
] Lgsecelyved| 3
Moisture ... 3.10 (Rl ) el )
Volatile matter .| 37 90 36.73 3912 | 4462
Proximate 3 i : =
Anaiyet Fixed carbon ... 47.05 45.59 48.55 55.38
AEhiecT e 2 e e 11.95 11.58 125335 e
._;,4,._.__!____, 3 -\ 100.00 | 100.00 100.00 | 100.00
z — 2
Sulphur l 4.21 4.08 4.35 i 4.96
TN i e e L e R
C{iylo]riﬁc l Calories I 6641 7073 8067
alue |B. 45 0) 11954 12731 14521
b S i I g S; o S. 1. l T , Sheet—
TSOfleni{n: e F P ey |
emperatur &
of“;\r.:h. = I| 2 ! L) J e

———— TS
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Laboratory number, U. S. Bureau of MineS............oooooooois, 19,143
(0)17:3 -8 1 ) OSSOSO Providence Mining Co.
Mine ..o No. 3 of Providence Mining Co.
State ... e N S Y Kentucky
County ceotpmreorercnes Webster
Bed ........ o S e I R e e N No. 9
Town......2-3 mile north of Providence, Ky., on I. C. and L. & N. R. R
Location in mine........ Face of No. 14 room off 2nd west entry off main
north entry. 1,450 feet from shaft.
Method of sampling Sta;l;l;gr(;
Net weight, grams e s 1;
Date of sampling ......cc...... 4-90-14
Date of laboratory sampling ............ ..4......-.-_.‘7-“
P )
Date of analysis ........... S
S der
(0] 1€ . O T oot A. F. Cri
Coal
GREC SITEE e ot
ir-dry Air s Mois c Ash
i Ligetnas; 2 1)‘1\'il(l‘d Received| I'ree d"](p,.l,e
2.80 i 5.55 -
Moisture ....ceceee s T SRR ISR (S
Volatile matter . 39.05 ] 37.94 40.17 ;; g;
Proximate | pjyeq carbon ... 49.67 | 4827 | 5L1L
oI R 848 | 824 | 872 |
100.00 | 100.00 | 100.00 | 100.00
& e
2 2.88 3.16
Sulphur ’ 2.80 | 27
Calories ’1 722 I' 7017 7430 8140
t: i alories ....ccceeeceeee- | < £y
C“\lflz?l]:llgc Bl i ] 12998 ] 12631 13374 1465
EEREEA .
tanine =i e 200
Softening i S S e 2050 ‘ 230 140 | 0
Temperalure A R ] l
of Ash.
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Laboratory number, U. S. Bureau of Mines.......cccooeoeoeeeeeciceeencs 19,144
Operator Providence Mining Co.
Mine Providence Mining Cc., Nu. 3 Mine
State .... Kentucky
County Webster
Bed e NO 29
103 e TG AR 2-3 mile north of center of Providence, Ky., Mine
I. C. R. R.

Location in mine.... -..Face of No. 6 room off 3rd west entry off main
north entry. 1,500 feet from shaft bottom.

Method of sampling

Date of sampling TR S 4-10-14

Date of laboratory sampling

= OTY SAMPHDE oo 4-20-14
Caue .(:t analysigiess o oo it o e ) 4-29-14
ollector A. M. Hams
Air-dry Loss, 2.6 | Coal | Coal | Coal |yl
; Rl Air As Moisture *\,{m{“\“}‘]e
. _Dried | Received| Free |“Tnne’
Moisture ... ’ 2.43 A
I Volatile matter ..| 38.22 37.23 39.17 44.47
Bralysty Fixed carbon ... 47.72 46.49 48.91 55.53
ABhTHE Si e ess sy | 11.63 11.33 LA e
\ 100.00 100.00 100.00 100.00
Sulphur f 5.75 5.60 l 5.89 | 6.69
C%lolriﬁc Calories 67178 7131 I| 8096
alue
s TR s S 12200 | 12836 | 14573
= ' lisim Ul s | F.1. | sheet
o enine
Temperature | °F. oo | 1080 |
PR ! ----- l 70 50 | 203
oh o Gl T |

5~
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Laboratory number, U. S. Bureau of Mines.........ccooocemioniiiinnnnnes 19,145
(00 =5 o2 Hil0) D e e e e e Providence Mining Co.
WUNE e e s Providence Mining Co., No. 3 Mine
ST T DU S DO O Kentucky
COUNLY  ceeeeeeeece s e i s SRS Webster
Bed ...... S cON = S0 No. 9
ToWn e o 2-3 mile north of center of Providence, Ky., Mine No. 3

I. C.R.R.

Locaticn in mine.....In last break through in No. 19 room off 1st west
entry off north main entry. 1,500 feet from shaft.

Method of SaMPDINE cesivwmcsinsmmsmsin ....Standard
Net weight, grams.... L P 1236.6
Date of sampling .......ccccc.cc.. e e R 4-10-14
Date of laboratory sampling ...... ’ 4-21-14
Date of analysis 4-29-14
Collector ..... W Moo O A. M. Hams
| Coal
Coal Coal Coal =S
Air-dry Loss, 2.5 R’l‘l | ?\ls .\[oi:‘ture \dlg(ilst\ubxlf
Dried | Received Iree l TFree
! [ [
Moisture ..c..ceeeeeee ] 3.10 5.51 : ............ | ............
Volatile matter l 37.45 36.52 ] 38.65 ] 4352
Proximate | pixed carbon ...... 48.60 | 47.39 | 5015 | 56.48
Bl i s 1085 | 1058, | 1180 [ e
| | | | |
| | 100.00 | 100.00 | 100.00 | 100.00
! ot e - - - e e S - - —_
Sulphur 3.65 3.56 } 3.17 1 4.25
|
Calorific Calories ..cccccooemeees 6978 6804 } 7201 | 8109
Value BT e e 12560 | 12247 | 12962 | 14596
EEE R
e I [ [ [
Softening 10
kil Lol 0 G L
of Ash. | | | |
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Labhoratory number, U. S. Bureau

of Mines

Operator Providence Mining Co.
Mine Providence Mining Co., No. 3 Mine
State ... Kentucky
Gounbyascs it e e Webster
Bed ... No. 9

Town........ 2-3 mile north of center of Providence, Ky., Mine. I. C. R. R.
Face of main north entry

Location in mine

1,500 feet from shaft bottom.

Method of sampling

Net weight, grams ...

Date of sampling .........

Date of laboratory sampling

Date of analysis .

Collector

...19,146

...5-7-14
....... 5 A. M. Hams

Air-dry Loss, 2.6

et B R e it )
Moisture ...
: Volatile matter ..
Proxxma_te Fixed carbon
Analysis [tereat il i ines
iASh ........................
|
e DR e
Sulphur
Ultimate }Calories
Value |
S T R T,
Softening | RS
Temperature (°F. __._
e B e

_— 1
— R

Coal Coal Coal ! ol
Air As AIoigtllx'e 1)‘;13:]“&2“8
Dried Received TFree | )i ee
2.80 OUZBHIE o R T
38.95 37.96 40.07 43.86
49.85 4857 | 51.28 56.14
8.40 8.19 I 8.65 | oot
|
| 100.00 | 100.00 i 100.00 ‘ 100.00
]
3.43 3.34 ' 3.53 | 3.86
7064 7457 8163
) 12715 13423 14693
gl v | ner | sheet
|
'| 1960 | 110 70 194
I

- p—

s €=

€

- 7B §

-

SR
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Laboratory number, U. S. Bureau of Mines...... - 19,147
(ORNTTREDR o e e e Providence Mining Co.
Mine ... Providence Mining Co., N2. 3 Mine
State .... Kentucky
O L1 by e ‘Webster
Bed : .. No. 9
Town........ 2-3 mile north of center of Providence, Ky., Mine. I. C. R. R.

Location in mine

............ Comp. of 19141, 2, 3, 4, 5 and 6

Dz o TS I T 4-29-14
Collector e A. W. Harris
T | Coal

1 al Coal T ebian

Air-dry Loss, 2.8 | e A% | Molature [Molsture

f Dried |Received Free Free

Moisture ............. 2.96 5.62 | ... . I

. Volatile matter ..| 28.25 37.20 3941 44.09
Pfx’lma.te Fixed carbon ... 4851 | 4717 | 49.98 | 5591
A T R e 10.29 | 1001 | 1061 | oo

[
} 100.00 | 100.00 | 100.00! 100.00
[

Hydrogen .............. 5.06 5.23 488 ] 5.46

Carbon 7002 | 68.09 | 7214 | 80.70

) Nitrogen 1.47 ] 1.43 1.52 1.70
X“‘;"aite Oxygen .. 9.16 | 1135 6.73 753
nalysis | sulphur 4.00 389 | 412 | 461
AR I s e T 1029 | 10.01 | 2061 | oo

| { | |

| 100.00] 100.00 | 100.00 | 100.00

Calorific Calories .. 7044 6850 7956 8120
Value B.T. U. ... | 12679 | 12330 | 13064 | 14616

G. W. C.—T7
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Laboratory No. (-3490.—Coal, No. 9, from J. F.
Marksville, Webster County, Ky. Collected by L. C.
November 23, 1911

Wood’s mine at
Glenn. Analyzed

Analysis of the Air Dried Sample. Per Cent
B\ (01 1S1A) ) o - N S e R SRS R 1.68
Volatile combustible MAtEr .o 38.9%
FiXed CATDOM oooeeeeecececuemamniemes st ettt 49.15
TN NI oW B e 10.25
Total 100.00
T T e oo 4.01
Coke 59.40

Specific gravity 1.368

B. T. U. per pound 12,889.

.......... 1.04

Moisture lost on air-drying .....ccooooceeeeeeeeeeeceoenennns
(Analysis by J. S. McHargue.)

Laboratory No. 2668—Locality, Webster County, Ky. Sample
labeled “Sebree Coal Co., Sebree, Ky.” Sent by the Sebree Coal Co.
Sample a sack partly filled with about a peck of clean, good looking

black Iump coal.

Analysis of the Air Dried Sample. Per Cent
) AT e e e 8.87
Volatile combustible matter 40.62
Fixed carbon 45.52
Ash (light brown) 4.99

Total it et ol gl 100.00
SulDhU e e L 2.29
Coke (spongy) ... 50.51
Specific gravity 1.301

S. D. Averett, Chemist.

Laboratory No. 3492.—Locality, Webster County, Ky. No. 9

coal from Sebree Coal & Min
L. C. Glenn. 1911,

: Analysis of the Ajr Dried Sample.
Moisture lost on air-drying 36 hours
Moisture 104°-107° Ol i

ing Co.’s mine, Sebree, Ky. Collected by

Per Cent
4.53
459

Volatile combustible matter

38.00

Fixed carhon

46.94

Ash (brown)

10.47

Total

7710000

Sulfur

Coke (poroug and friable)
Specific gravity

J. S.

McHargue, Chemist.

3.74

-— < —
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Laboratory number, U. S. Bureau of MineS................ooocooo 18,967
ODerator e i Sebree Coal and Development Co.
Mine womeSebree Coal Co.
AL el e L L e ... Kentucky
County it e et A S i Webster
2 € S o e No. 9
WL e 14 mile north of Sebree on the L. & N. R. R.
Location in mine........ From last entry off air course of 2nd north entry,
. off main east entry. 1,400 feet from shaft.

Method of sampling ke e O RN T Standard
NetBweightlerany STy e T 1193.6
T ate o S A D g 3-26-14
Datefofflaboratoryasampling oo 4-4-14
Date of analysis ..o 4-16-14
SO o o S N J. T. Ryan
Air-dry L 3.1 l Coal Coal ! Coal M(?izzll\ln'o
ALECLYZROSSRo: [ Air As  [Moisture | and Ash
| Dried | Received| I'ree Iree
| i | |
MOIStUre oo L SR S
Proximate Volatile matter ..| 38.20 l 37.02 ll 41.44 ‘ 46.09
Analysis Fixed carbon ....| 44.70 [ 43.31 { 48.48 | 53.91
[PAshges s ety e [ =93 00 S0 01 Ml A 0:08 )
| | | | |
| ’ 100.00 f 100.00 [ 100.00 ] 100.00
|
Sulphur ‘ 3.23 l 3.13 ‘ 3.50 ’ 3.89
Calorific @aloriegi e i s 6602 i 6397 ‘ 7160 1 7963
Value (B | 11884 | 11515 | 12888 | 14333
| Sume s | Sheet
i | ] | [
Soft g 3 -
e e Becpomg e c a0 | 270 e
of Ash. | | | [ |
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s

er, U. S. Bureau (37 TG i s tbacrro e 18,968

Laboratory numb Sebree Coal and Development Co.

Operator Sebree Coal Co.

Mine ...... Kentucky

State -....- Webster

gognty .................... No. 9
edina

............ ' 14 mile north of Sebree on L. & N. R. R
Face of 3rd north entry off east entry
1,600 feet from shaft.

ANALYSES OF COAL 197

Laboratory number, U.
Operator .

S. Bureau of Mines

...................................... 18,969
Sebree Coal and Development Co.

Method of sampling ...Stml];l?’ag(;
Net Weight, BTAMIS .ooeeiccmimnetstsses sttt e - -4
Date Of SAMPIIE .ooovcmrerieiermemrseissssas et ns e st s sttt 3-26-1
Date of laboratory sampling et 4-4-14
Date Of AN ALY SIS e oo 4-14-14
(B0116 C O e s J. T. Ryan
Coal | Coal IQO?I
0 a Y e
Alr-dry Loss, 2.5 Air E As \Igi(s)?\ln'o I\agasAuinl
Dried !Received I'ree I'ree
T
Moisture .............. 7.40 D o || s
2 Volatile matter ..| 38.00 37.06 41.04 46.68
Proximate i o a9
Analysis Fixed carbon ... 43.40 | 42.32 46.87 53.32
ABhG s e 11.20 10.92 1A 1] co sememn
100.00 | 100.00 100.00 100.00
Sulphur \ 3.80 4.21 \ 479
Cayloriﬁc Calories ... I 6233 6902 \ 7851
_fdgiﬁ | B. T U. E 11219 | 12424 | 14132
S. I. . 1. I Sheet
Softening
oy at SAE s e 182
v \ 120 | 100

Mine ... etk s s et s e A A e s S Sebree Coal Co.
State ..o . Kentucky
County ... Webster
3 ] L ... No. 9
Town %% mile north of Sebree on L. & N. R. R.
Location in mine ... -..Comp. of 18,967 and 18,968
Date of analysis 4-16-14
COMECtOr ... e e s J. T. Ryan
| Coal
Airdry Loss, 2.8 Al | RS Iaroigture [Moisture
Dried Recei\'edI IFree Free
|
Moisture ............ 7.50 B L R
Proximate Volatile matter .. 38.20 37.13 41.29 46.41
Analysis Fixed carbon ... 44.10 4287 | 47.68 53.59
AShE e 10.20 9.92 , 150808t
|
100.00 | 100.00 | 100.00 | 100.00
|
Hydrogen ............. 5.23 5.39 | 4.75 5.34
Carbon ' ~iics i 65.06 63.24 ] 70.33 79.05
Ultima!ﬁe Nitrogen . 1.40 1.36 151 1.70
Analysis Oxygen ... 1454 | 16.62 8.52 9.57
Sulphur > 3.57 3.57 3.86 4.34
AR sl 10.20 9.92 1108 | cviies
| |
; 100.00 ] 100.00 | 100.00 l 100.00
| I | |
Calorific Oalories . . .. | 6499 | 6318 | 7026 | 7897
Value BEMEETTAE S e | 11698 | 11372 | 12647 | 14215
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198 -
ANALYSES OF COAL NO. 1L
Laboratory number, U. S. Bureau of MiNes.......coo. 1,382
OPEIALOT cerrvicnerrrsssassssssssssssssssssssssssssossssss s neese \Vest Kentucky Coal Co.
Mine ... - Wheateroft
étate s Kentucky
B 1 A ———— RS Webster
s 1Y, L R No. 11
TOWIL  ceevemerenraneesonssennmnsnssanens Wheatcroft

Room §8 off west shaft entry, 70-inch cut

Location in mine

Coal

Coal Coal Coal et

Air-dry Loss, 2.6 R'ilr Xt 1 Moi(;':ure E}S:lb}\ilhe

Dried |Received Free Free

MOiSEITC SR 46717 SN | "

Proximate Volatile matter ..| ..co..... 38.17 40.01 43.37
Analysis TFixed carbon .....| wocceceee 49.82 52.23 56.63
Ash 7.40 TR

............ 100.00 100.00 100.00

| | |

Sulphur e e 3.33 3.49 3.78

Calorific Calories .....ocecooee] ceceeeeeee. 7145 7490 8120
Value B e HETE 12861 | 13482 | 14616
Laboratory number, U. S. Bureau of Mines 1,384
Operator West Kentucky Coal Co.
Mine ‘Wheatcroft
State Kentucky
Gonn by S sta s ‘Webster
Bed ........ No. 11
Town ... Wheatcroft

Location in mine .. West entry 2, 65-inch cut

| | Coal
Air-dry Loss, 2.0 | Coal Coal Coal !Moisture
gl Air As Moisture | gnd Ash
| Dried |Received| Free |  free
Moisture .| .. ALTom MR e e
onxllxna_te Volatile matter .| ... 39.72 41.71 45.02
nalysis Fixed carbon ...| ... 48.51 50.93 54.98
AR e i | 7.01 T.36 | -cceveeeee
N e
ORI e \ 100.00 | 100.00 | 100.00
Sulphur ‘ ............ 3.21 l 3.37 i 3.64

.:Sl

-
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Labhoratory number, U. S. Bureau of Mines..........ooooooooooon, 1,539
O[l)erator ................................................ .West Kentucky Coal Co.
WIBBE) e il e e R Wheatcroft
SHENE ctrmrpormrren SR S ) .. Kentucky
County . " Webster
Bed el No. 11
Mown o s T e «..... Wheatcroft
Ligeation in mine . o e Run of mine
< ‘ Coal
Air-dry Loss, 2.6 o S P Ml uce
Dried |Received Iree | pree

] | | |
Moisture .........| oo | 7 () (R [RR—
Proximate Volatile matter ..| .......... 35.07 37.02 43.54
Analysis Fixed carbon ...| ... 45.48 48.01 56.46
Ash | ] 14.18 | 14.97 | o
............ 100.00 | 100.00 | 100.00
Hydrogen ........... l 4.71 4.35 5.10
Garhonysedsetsril Snaatcn s 64.65 68.24 80.26
Ultimate Nitrogen ... 1.24 1.31 1.54
Analysis OXYEEN.  iiiaiiiin f 10.68 l 6.34 7.46
Sulphuprs Sie=r emlianic - 4.54 4.79 5.64
Ash 14.18 B L0y e

| | | |
| " | 100.00 | 100.00 | 100.00

: e : ’
Calorific Galories iiianis \ ............ ﬁ 6639 [ 7009 8242
Value | 11950 | 12614 14836
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Laboratory number, U. S. Bureau ofsMines. - 19,119
West Kentucky Coal Co.

Operator
Mine West Kentucky Coal Co., No. 4
State Kentucky
County Webster
Bed . No. 11
Town 1,000 feet west of Wheatcroft station
Location in mine......ccoceecceenenneennene Face No. 64, room off 5th west entry
5,100 feet from entrance.
Method of sampling ....Standard
Net weight, grams ....1249.7
A te O T S A DI S e evatmeteee: 4-8-14
Date of 1aboratory SAmMPUNE ..o e ece e ece e ecee e ereees 4-16-14
Date of analysis 4-24-14
Collector A. M. Hams
_Coal
Airdry Loss, 2.1 O | %' lucisture Molsture
Dried |Received| I‘ree Free
Moisture ... 2.15 I 428 | il
Proximate Volatile matter .. 39.03 , 38.19 39.88 4529
Analysis | Fixed carbon ... 47.13 | 4613 | 48.17 | 5471
AShie e 11.69 11.44 11.95 | ............
100.00 | 100.00 | 100.00 ‘ 100.00
Sulphur 419 4.10 4.28 4.86
C%}:lruigc Calories ... \ 7104 \ 6952 7260 i 8245
Bl el = o in. | 12787 | 12514 13068 | 14841
e s x| et
Softening S s T Ik T |‘_,—
Tt'gi_bgl;}lt}u-e Rkt ) 2080 } 70 ‘ 140 ! 210
T e | |
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Laboratory number, U. S. Bureau of MineS........oooooooooveoooeoenn, 19,120

) DT A b Y s

i - Mine

State

County

Bed ................

West Kentucky Coal Co.
..... sWest Kentucky Coal Co., No. 4
Kentucky

Webster

No. 11

Town ...

Method of sampling ...
Net weight, grams
) Date of sampling .........ccceeeeeee

Date of laboratory sampling .......

3,000 feet from entrance.

Standard

1264.7

4-8-14

Date of analysis ..ocoooooieieiieeenceeeee. 4-24-14
(€161 (o] oo PSS A. M. Hams
| | Coal
“oal | Coal Coal iroistur
Air-dry Loss, 2.8 e Q3 asiothre Moisture
Dried | Received Free I Free
|
Moisture .....cceeee 2.20 A e i e | isenions
Proximate Volatile matter .. 37.84 36.78 38.70 42.87
< Analysis Fixed carbon ... 50.44 49.02 51.57 57.13
’ JAlSh e s el Ch 9.52 9.25 978 [ sal
|
|| 100.00 100.00 100.00 100.00
Sulphur ' 4.00 3.89 4.09 4.53
Calorific Calories ... 7286 7081 7450 8253
Value Bl U 13115 12746 13410 14855
+ S. T. S, I S.I1. | Sheet
]
|
Softening =
e afge T | 2390 200 60 200
of Ash. |
&
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Laboratory number, U. S. Bureau of Mines........................... 19,121

(O S i bt et eyt West Kentucky Coal Co. Laboratory number, U. S. Bureau of Mines.............u... 19,122

Mine ....West Kentucky Coal Co., No. 4 = Operatori. ... oo West Kentucky Coal Co.

S e s e e Kentucky Mine ....... ...[West Kentucky Coal Co., No. 4

O e e e e Webster SIS cxtmssrmnan st Boarrent Kentucky

Bed SN B No. 11 County ... Webster

Town 1,000 feet west of Wheatcroft Station, Ky. B No. 11
TOWN ceeiiiiieee Located in town of Wheatcroft, Ky., on I. C. R. R.

Location in mine

5,100 feet from entrance.

..Along left rib of 5th west entry

Method Of SAMPINE wooovoooeeeeeeeeeeeeee oo Standard Method'of samplingerrer i Standard
Net weight, grams ... 1170.3 N4et welglft, g1:ams 1290.9
Date 0f SAMPUNG ..ocooveeeeeeeeee oo 4-8-14 i Date of sampling ....... s ...4-8-14
Date of laboratory sampling 4-16-14 gztz ‘;ff ljzzlfjstfsly SAMPUNE oovooeeeeeeeeeeeeeeeeeeeeeee oo :;gii
(Il):)lltlee TL e 241t A e e A. F. Crider
gLons A. M. Hams and A. F. Crider
A Coal
Joal 20g Coal NolSElP
i e Ty | og | coal | comt lyoisture Airdry Loss, 18 ConL | cont | com . |Moisture
2! Air As Moisture ["ang Ash Dried |Received| Free |° Free
| Dried |Received Free 1~’r{ee : 2
i 220 | 417 et | aena| mesn | aver | avar | Hko
Proxi i U | S i R iR | et roximate olatile m 4 K : 5 ;
A%?ll;fsilitse Iz?):a(tllle I‘nattel - *39.?8 38.49 40.16 44.20 Analysis Fixed carbon ... 48.92 48.04 | 49.94 55.96
A ]e R 4958 | 4858 | 50.70 | 55.80 @ ro v O [ 1053 | a0sd | 05 e
SIS o | 8.94 l 8.76 0 i il S | | | |
i S | 100.00 l 100.00 ! 100.00 ! 100.00
\-—-——_L,_\ 100.00 ) 100.00 | 100.00 | 100.00 :
¥ 4.06 3.99 l 4.15 4.65
S | Sulphur 1
= e v s | s | oawm | -
’ S Calorific @alories s 7184 1 7055 | 7334 8217
ST | st | mr | sheet Value T i 0 SR A L 12931 | 12699 | 13201 | 14791
C%lorlﬁc Calories 730 TR P,
alue BT.U 7 7160 7471 8223 i semigliesar i T YT Shiee
S il | 13153 : . ,
pSoftening i = ol Softenines geliemy i o 2210 | 270 130 210
Temperature |°F Temperature .
o oIt e 2100 140 80 215 of Ash.
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Laboratory number, U. S. Bureau of Mines.................... 19,123 Laboratory number, U. S. Bureau of Mines........oooooooooooo, 19,124
Operator -West Kentucky Coal Co. 4 ODEIALOY oo West Kentucky Coal Co.
Mine iWest Kentucky Coal Co., No. 4 ' Mine ~West Kentucky Coal Co., No. 4
State -... Kentucky o T L Kentucky
County ‘Webster County Webster
Bed No. 11 B e e No. 11
Town! *oc o Located in town of Wheatcroft, Ky., on 1. C. R. R. Town 1,000 feet west of Wheatcroft Station
Location in mine Rib face of 6th east air course Location of mine Comp. of 19,119, 20, 21, 22 and 23
2,800 feet from entrance. D e e O e N S SO 4-25-?:1
Method 0f SAMPUNE wcereeeeeeeeeeeeeeteee e Standard Collector A. W. Harris
Net weight, grams 1174.1 ¢
DateRorisamnlins@ i te e R 4-8-14 Coal | Coal | Coal Caal_
Date of laboratory sampling 4-16-14 Air-dry Loss, 2.0 Air | As  |Moisture \jﬁﬁ‘f\‘fﬁ
i Dried |Received| Iree Free
Date of analysis 4-25-14 i | ’
Gollectom e A. F. Crider Moisture .......... | 230 79 R [—
Proximate Volatile matter - 38.84 38.06 39.76 44.44 |
’ Coal Analysis Fixed carbon ... | 4856 47.58 49.70 | 55.56
Air-dry Loss, 1.4 Coal | Coal | Coal |yoisture it | 1030 | 10.09 | 10.54 | oo
D.riéd Reé:.?ved M?l:‘itelére Gndessh |
| Free } 100.00 } 100.00 | 100.00 | 100.00
Moisture ... 2.85 A1 SO BERSEEEEEE  a e—— e |
Proximate Volatile matter .| 37.95 37.44 39.06 43.72 A Hydrogen .............. 5.10 5.22 4.96 5.54
Analysis | Fixed carbon 43 ’ ’ g Garbon. il 7092 | 69.49 | 7259 | 8114
...... 83 | 4817 | 5027 | 56.28 : 2
Ash \ 1 : Ultimate | Nitrogen .............. 1.46 1.43 1.49 1.67
........................ 0.37 I 10.23 10.67 I ecercicucs Ana]ys]s Oxygen 8.15 9.78 6.25 6.99
Rl 5 O S| ] 100.00 | 100.00 100.00 ‘ 100.00 Sulphur 4.07 3.99 4.17 4.66
Rt e K e e {0 3 (e T
Sulphur
e e 7407 4.02 4.19 4.69 ~Too.00 | 200,00 ll 100.00 | 100.00
Ultimate Calories ' |
EnIyElE ) B 7134 | 7038 | 7343 | 8220 Calorific | Calories ... 7186 | 7041 | 7355 | 8221
— " 7 7 o] 12841 | 12668 | 13217 | 14796 } Value B T s 12935 | 12674 | 13239 | 14798
|
— A S. T. S oI 3 -
TSOftenin;: .\l ST ! 1 T Sheet
emperat °F
otl Xslh.um I S ’ 2020 1 100 ' 260 213
ESERE ' I | |

S
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Laboratory No. G-2788.—Coal, No. 11, as follows:

No. 1, labeled “Webster County, Wheatcroft mine (shaft) now
West Kentucky Coal Company’s colliery A. Taken in head of west
entry on course. Coal 117, sulfur %", fire clay 3”, coal 18”, thickness
6315”. A.G. 8.

No. 2, labeled similarly, except “from room 11 on main west entry.
Coal 117, sulfur %", coal 30", fire clay 2”, coal 14", sulfur 1”, coal 7”.
Thickness 65%".”

Composite sample of the above two samples made for analysis.
Analyzed June 17, 1907.

Analysis of the Air Dried Sample. Per Cent
Moisture e 2.46
ASWS(pink) o 10.54
B. T. U. per pound .................. e Ik
Totaldearbon G S il L s 68.1
Sulfur (gravimetrie) ... 4.36

Laboratory No. 3494.—Locality, Webster County, Ky. Mine No. 3

(No. 11 coal), West Kentuck
, y Coal Co., Wheat. >
L e croft, Ky. Collected

Analysis of the Air Dried Sa
. mple. Per
Moisture lost on air-drying 36 hours £ Con

Motstuze 106107 g IO . 114
Volatile combustible matter . 5 248
Fixed o D e e 38.36
Ash (brown) = 50.66
8.92
Total ..

Sulphur ... 100.00
Coke (porous and friable)m_ """""""""""""" 4 a1t
Specific gravity . 7 - 5958
.................................................. 1.352

J. 8. McHargue, Chemist.

Laboratory No. 3558.~L0ca1ity

mine No. 4, West Kenty
: y ntuck 4
No. 11 coal. £

Webster County, Ky. Wheatcroft,
0. Collected by L. C. Glenn, 1911.

Analysis of the Aj

: r Dried
Moisture lost on ajp.qy Sy

5 Per Cent
ying 36 hours

Moisture at 104°-107° ¢ 5
Volatile combustible mutte; ................................... : -
39.18

o
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Fixed carbon ............... 49.41
Ash (reddish) ... 9.01
L 10} - 1) .. 100.00
S ) e U 3.70
Coke (porous and friable) 58.42
S OEETO U Lol =4 2 T4 1.359

J. S. McHargue, Chemist.

Laboratory No. .......—Locality, Webster County, Ky., Wheatcroft
mine (shaft), now West Kentucky Coal Co.'s colliery G. Thickness of
bed 63% inches. Collected by A. G. Spillman, December 16, 1904.
Taken in head at west entry air course. Coal 11 inches, sulphur 1%”,
coal 2 ft. 7 ins, fire clay 3", coal 1 ft. 6 ins. No. 11 coal.

Analysis of the Air Dried Sample. Per Cent
Moisture - 1.16
Volatile combustible matter 37.94
) T D= {0 P 00 1 e e o 51.17
Ash (purple) ..... 9.73

atal e 100.00
SHIDHIE it ez oo 3.91
Coke (spongy) ..... e D R D 60.90
Specific gravity 1.42

Chas. Palmer, Chemist.

Laporatory NO. ... —Locality, Webster County, Ky, Wheatcroft
mine from rocom No. 11 on main west entry, now West Kentucky Coal
Co.’s colliery G. Thickness of bed 6515 inches. Collected by A. G. Spill-
man, December 16, 1904. Coal 117, sulphur %", coal 2’ §”, fire clay 2",
coal 14”7, sulphur 17, coal 7” No. 11 coal.

Analysis of the Air Dried Sample. xPerl(i:nt

MOISLUTE evoemaeencermenmamenmanemamsmensensasans b
Volatile combustible matter 8 .62

50.17

Fixed carbon ag 33
Ash (purple) ... o . X

....... 100.00

otall s o

Sulphur ... i

Coke (spongy) bz s

ALt Chase Palmer, Chemist.
Webster County, Ky., No. 11 coal

Vo. 3495.—Locality,
Lepuiatony, 10 3 est of Providence, Ky. Col

from S. E. Lever's mine, 2 miles northw
lected by L. C. Glenn, 1911.
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Analysis of the Air Dried Sample. Per Cent
Moisture lost on air-drying 36 hours ........ccccceceeeiieeie. 1.62
Moisture 104°-107° C. 5 3.07
Volatile combustible matter ..., 37.11
Fixed carbon DR vl o I S s R 50.36
Ash (brown) 9.46

Total -, 100.00
Sulphur . 3.05
Coke (porous and friable) 59.82

1.342

Specific gravity
J. 8. McHargue, Chemist.

Laboratory No. G-3479.—Coal, labeled “Coal No. 11 from Gaines
Coal Company’s mine at Providence, Webster: County, Ky.” Collected
by L. C. Glenn, 1911. The sample consisted of about 1% 1bs. of small

lumps and fine coal mixed. Received in a sealed glass jar. Analyzed
January 10, 1912,

Analysis. . AirDried As Received
Moisture lost on air-drying 36 hours ... it o 4.85
Moisture lost on air-drying 1 hour at 105° C 398 ...
Volatile combustible matter ... 37.55 37.21
Fixed carbon ... 50.69 50.23

sh (brown) ... 7.78 7.71
Total 100.00 100.00
Sulfur 3.94 3.90
Coke. 58.47 57.94
Specific gravit 1.338
B. T. U. per pound 13,328

: Laboratory No. G-3486—Coal, labeled “Coal No, 11, Webster
b;“;‘"; Cé’lal Company, Providence, Webster County, Ky.” Collected
- ©. Glenn, 1911, The sampje consisted of about 114 1bs. of small

lumps and fine coal mixeq i
, Treceived in
made December 14, 1912, et sl

Analysis.

Moisture lost on air-drying 36 hours
Moisture lost on air-

Volatile combustible matter

Air Dried As Received
........ 5.20

K

s

—
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Analysis Air Dried As Received
Fixed €arbon .....eeeoeooeccooceenmee 47.87 46.64
ASh (DYOWN) oo 8.57 8.35
A e 100.00 100.00
Sulfur S SeeEee . BT = o - 3.10 3.02
Coke 2 56.44 54.99
Specific gravity 1.312
B. T. U. per pound 13,328.

(Analysis by J. S. McHargue.)

Laboratory No. G-3475.—Coal, labeled “Coal No. 11, Shamrock
mine, Providence, Ky., Webster County. St. Bernard Mining Co.,
Earlington, Hopkins Co., Ky.” Collected by L. C. Glenn, 1911. The
sample consisted of about 134 1bs. of small lumps and fine coal mixed,
received in a sealed glass jar. Analyzed January 10, 1912,

Analysis. Air Dried As Received
Moisture lost on air-drying 36 hours ... ... 5.83
Moisture lost on air-drying 1 hour at 105° C......... AT T
Volatile combustible matter ..., 38.10 37.44
Fixed carbon 49.56 48.70
Ash (brown) 8 8.17 8.03

Total ........ 100.00 100.00
Sulfur 3.27 3.21
Coke 57.73 56.73
Specific gravity 1.309
B. T. U. per pound 13,390.

(Analysis by J. S. McHargue.)

Laboratory No. G-3082.—Coal No. 11, labeled “Coal, Shamrock
mine, Providence, Webster County, near face of 2nd west entry.”
Average sample of medium sized lump coal, having a black glossy
luster. A few scales of calcite were observed. '‘Some slate was found.
A very good looking grade of coal. Collected by Spillman. Analyzed

June 29, 1909.

Analysis A0 ant
Moisture . 43’;8
Volatile combustible matter 49:97
Fixed carbon 5.95
Ash (lilac)
100.00
Total
Sulfur i;gl
Specific gravity 55.92
‘Coke (porous, friable) s
Phosphorus

(Analysis by J. S. McHargue.)
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.3087.—Coal No. 11, labeled “Coal from Shamrock

minjﬂ’:;:t-?geN:f' (:osuth entry in Webster County., Ky. ; Coal 46",

. o coal 24”, total 72”. Collected by A. G. Spillman. ) AVGI"a'ge

o 12 ’ofcznediunyl sized lump coal, black glossy luster. No impurities
Z?)xsnellfed. Contained very little coal dust. Analyzed June 29, 1909.

i Per Cent
Analysis
3.70
Moisture e
Volatile combustible matter - 50.93
Fixed carbon 4.87
Ash (lilac, contains CO?) oo b
Total 100.00
Sulfur 2.17
‘Specific gravity 1.304
Phosphorus e Lx ac:z
Coke (porous and friable) 55.85

(Analysis by J. S. McHargue.)
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Laboratory number, U. S. Bureau of Mines.............._..__ 19,176
O[.Jerator St. Bernard Mining Co.
e Shamrock
e Kentucky
County Webster
Bed ... No. 11
Town ... 1% miles northeast of Providence, Ky., on L. & N. R. R.
Location in mine ... Face of room No. 45 off northwest entry
2,700 feet from shaft.

Net weight, grams ... o cereeee.894.5
Date of sampling ... e R AR RS B el 4-14-14
Date of laboratory sampling .. s ....4-22-14
Date of analysis .................... RIS SO - |
COUECLOr emeemieeeeeeeee A. F. Crider

Coal

Coal Coal Coal At

Airdry Loss, 2.7 ) | R iR proisture

Dried [Received Iree Free

| [® < ] e ey

Moisture .............. 3.35 5.94 ] ........................

Proximate Volatile matter.. | 38.35 37.32 39.68 44.37
Analysis Fixed carbon ... | 4810 46.81 49.76 | 55.63
ASh Aot , 10.20 9.93 | 10.56 [—

l 100.00 \ 100.00 l 100.00 | 100.00

Sulphur ’ 3.94 3.83 l 4.07 4.55

Calorific Calories 6944 6758 l 7185 l 8034
Value B TRl 12499 12164 [ 12933 , 14461
e e Sheet

|
Softening Gy o R T 1970 160 220 164
Temperature | . 2040 140 140 179
of Ash. LR T e,
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Laboratory number, U. S. Bureau of MiNeS....ocrmrnrrrrmieeen. 19,177
Operator St. Bernard Mining Co.
Mine ... Shamrock
State Kentucky
County ‘Webster
Bed No. 11
IPOWIL ooioeecrasiene 114 miles northwest of Providence, Ky., on L. & N. R. R.
Location in mine .....cccoceoeeens Face of room No. 8 off 5th west entry
2,000 feet from shaft.
Method of sampling Standard

Net weight, grams
Date 0f Sam DI g
Date of laboratory sampling 3
Date of analysis

Collector A. F. Crider
Airdrvel Coal Coal Coal wﬁ‘;‘t‘},re
ir-dry Loss, 2.3 Air As _|Moisture |'and Ash

Dried |Received| Free Free

Moisture ............. 34 DR D 7] | e | R

Proximate Volatile matter.. 39.50 38.58 40.92 44 .64
Analysis Fixed carbon 49.00 47.85 50.74 55.36
ANy o ety 8.05 | 7.86 I3 | [

100.00 ‘ 100.00 100.00 100.00

Sulphur l 3.67 ! 3.58 3.80 4.15
C%lolriﬁc Calories ... i 7174 ' 7006 7431 8107
alue B Megiasomisl i | 12913 12611 13376 14593
| s.m. | s.1. | P Sheet

Tsr(:lfter}ipg o p |
ofpi‘;ht“e S i B '| 2110 280 80 185
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Laboratory 19,178
O[')erator ....................................... St. Bernard Mining Co.
Mine Shamrock
State ... Kentucky
County Webster
Bed No. 11
TOWD .ecomreeennne. 115 miles northeast of Providence, Ky., on L. & N. R. R.
Location in mine ........ Rib face of room No. 24 off 4th southeast entry
3,000 feet from shaft.

Method of sampling Standard
Net weight, grams 878.3
Date of sampling 4-14-14
Date of laboratory sampling ........ 4-22-14
Date of analysis 5-20-14
Collector A. I, Crider

Coal

al Coal Coal i

Air-dry Loss, 2.4 Cg:;r o: .\Iui:ztlure ‘\,fﬂﬁsf\usrf

Dried |Received| Free Free

Moisture ..o 3.35 Bl e e

Proximate Volatile matter ..| 39.55 3858 40.92 45 81
Analysis Fixed carbon ... 46.79 45.65 48.41 54.19
Ash 10.31 10.06 () (e AT

‘ 100.00 ‘ 100.00 | 100.00 | 100.00

Sulphur 4.06 3.96 , 4.20 4.70

6912 6743 7152 i 8006

Calorific
Value 12442 | 12137 | 12874 | 14411
S. T. S. L ‘ . I. I Sheet
Sotening [ . | 1960 | 120 s0| 197
Temperature e l
of Ash. |
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Laboratory number, U. S. Bureau of Mines 19,179
(G100 1o R T R N RNt e L St. Bernard Mining Co.
Mine .... Shamrock
State ... Kentucky
County ‘Webster
Bed No. 11
Town s 1% miles northeast of Providence. Ky., on L. & N. R. R.
Location in ming ............ Face of room No. 29 off 3rd northwest entry
2,500 feet from shaft bottom.
Net weight, grams 8623
Date of sampling s e R 4-13-14
Date of laboratory sampling .......oooooooooeomomooeoooo 4-23-14
DateMofE anzy.sie e o T 5-20-14
Collector A. F. Crider

; Coal
Air-dry Loss, 2.7 Gt | B8 |aeioblye [Moisture
Dried |Received| Free I"xfe: .
Moisture ............. 300 5.63 | ccoiieies | s
Proxima:te Volatile matter .. 39.80 38.72 41.03 45.09
Analysis Fixed carbon ...... 48.47 47.16 49.97 54.91
ABhSe sl O 8.73 8.49 9,00 e
] 100.00 | 100.00 | 100.00 | 100.00
Sulphur 3.82 3.72 3.94 ‘ 4.35
C%lolriﬁc Calories 6947 I 7362 / 8090
alue
B. T. U. 12505 | 13252 | 14562
Peimil Sir | o
TSoftening om | =
em th o s
ofp(x':ltltne .................... '] 1960 l 80 , 80 ‘ 194
| 1 |
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e
Laboratory number, U. S. Bureau of Mines 19,180
(0) P ETA L0 T = S M e s St. Bernard Mining Co.
Mine Shamrock
State .... Kentucky
County ......... Webster
Bed .. No. 11
115 miles northeast of Providence, Ky., on L. & N. R. R.
Location in mine Rib face off Tth northeast entry
2,000 feet from shaft.

Method of sampling Standard
N CERWEIBNE, BTAINE .. ..o sssiessitioss shusssisissings Sistisssstssonsissasyssemaissiasssest Aisasss OAD o]
Date of sampling .. 4-13-14
Date of laboratory sampling 4-23-14
Date of analysis o 5-20-14
(0103 D60 10) o i e S S e S R R A. F. Crider

Coal

X Coal Coal quiti‘l“.e )-[O(ilSt\u‘rle

RUEADY LOSS, & Dﬂéd Reét?ved .\[oll':.’l"ee anr‘eeM

| ol [
Moisture 3.50 | 5.75 | e t ............
Proximate Volatile matter ..| 39.40 | 38.48 ‘ 40.83 4??2
Analysis Fixed carbon ... 48.37 [ 47.24 50.1:2. ! 55.

Al e 843 ) o3[ .00 '1 ----------

’*Io'oo‘o‘ 100.00 ’ 100.00 | 100.00

e e | e
Sulphur ! 3.64 l 3.56 ‘ 378 | e

j

..I 7076 |l 6911 | 7333 8063

Calorific Calories 1 13199 | 14513

Value B. T. U. e | 12787 | 12440 |

rsm B0, | Bun il suee

192
Softening | o @ ( 1960J 110( 1sof

Temperature

|
of Ash. __1__’#_———-'———/
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Laboratory number, U. S. Bureau of Mines.................____ 19,182
Laboratory number, U. S. Bureau of Mines.......oooouoooeeoeeeeeenennn. 19,181 5 Operator ...... St. Bernard Mining Co.
Operator St. Bernard Mining Co. T S Shamrock
Mine Shamrock State ' ... Kentucky
State Kentucky County Webster
County Webster Bed No. 11
Bed No. 11 1 HONA 1Y e oo 13% miles northeast of Providence, Ky., on L. & N. R. R.
ROWIE e R 1% miles northeast of Providence, Ky., on L. & N. R. R. Location in mine ..o Last break through 1st northeast entry
Location in mine.............. Face of room No. 46 off 1st southeast entry ‘ 2,100 feet from shaft bottom.-
3,500 feet from shaft. ' Method of sampling Standard
Method of sampling Standard Net weight, grams 876.9
Net weight, grams 857.0 Date of sampling 2 4-14-14
Date of sampling 4-14-14 Date of laboratory sampling 4-23-14
Date of laboratory sampling 4-23-14 Date of analysis 5-16-14
Date of analysis .5-21-14 Collector ... A. M ams
Collector A. F. Crider
e 1 i Coal
Air-dry Loss, 3.2 Cotr | S8 luororure ‘“°§?\“'§e
al ir-dr, 0SS, 3. Air s Molis nd Ash
Air-dry Loss, 2.6 ' Cgfilxl' ng;l ‘Moc;g?lln-e ;\'Ir?ig't\ure 4 Dried !RCCGi"ed Free |* I'ree
| Dried |Received! Free anlfﬂlr.;\esh | |
SR ST s ] ity
2 | ] I Moisture .....cececeeee 3.60 | g 5
Moisture . 2.00 G| e || oo Proximate Volatile matter .. 38.15 36.94 ?9.:;8 43.9
Proximate | Volatile matter .| 39.80 | 38.78 41.03 45.24 | Analysis Fixed carbon ... 4858 | 47.03 | 5039 | 56.01
Analysis Fixed carbon ...... 48.17 46.93 49.66 54.76 A P s 9.67 9.36 10.03 | cooeeeene
ASh sl 2o h 9.03 | 8.80 9,31 RS T100.00 | 100.00 | 100.00 | 100.00
100.00 | 100.00 | 100.00 { 100.00 5 5
| | Sulphur 458 48 ol i
- Sulphur 4.04 3.94 4.17 l 4.60 6753 7236 I 8043
: i 6975 75
L alories -...cceeceees - 5
Calorific  |Calories ........| 7058 | 6877 | 7217 | so%4 o g AL O 12555 | 12155 | 13025 | 14477
Value BT S 12704 12379 13099 14443 [@cmes s e, L. Sheet
S. T. S. 1. I 1. [ w0
e 1 = SO A ST e 1930 80 0| 197
e erature ST
'reomfpeArsa}}?re 10 S o | 1950 60 100 199 M el B e L s




GEOLOGY OF WEBSTER COUNTY

Laboratory number, U. S. Bureau of Mines.........ooooooooooo 19,183
Operators ot e o T St. Bernard Mining Co.
Y e e .... Shamrock
State ............ .... Kentucky .
County Webster
Bede i o e S T No. 11
Town S o 1% miles northeast of Providence, Ky., on L. & N. R. R.

Location of mine ................
- 2,400 feet from shaft bottom.

Method of sampling ...
Net weight, grams

Date of sampling .............

Date of laboratory sampling .....
Date of analysis .......

..Face of 5th northeast entry

Standard

5-20-14

Collector ...... A. M. Hams

|._Coal
Air-dry Loss, 2.5 ci{?i C.to\il Mﬁi?fu-e‘“},‘,’jf}\“;;f

Dried |Received| Free | piee

| |

Moisture .............. 3.20 DA | o || e

Proximate Volatile matter .. 37.95 37.01 39.20 44.14
Analysis Fixed carbon ... 48.02 46.84 49.61 44.86
AN S oo 10.83 10.56 111988

= 5 100.00 100.00 100.00 100.00
Sulphur 4.98 4.86 5.15 5.80

|

Calorific Calories 6916 6745 7144 8044
Value BT T 12449 | 12141 | 12859 | 14479
S. T. S. TI. 1058 1% Sheet

S e e SR 1880 80 130 195

of Ash.

ANALYSES OF COAL

° = 219
Laboratory number, U. S. Bureau of Mines ...19,184
O (P et b S WO W D St. Bernard Mining Co.
Mines: ... ... Shamrock
Statele o Kentucky
County Webster
Bed - sunssieas reve e ST e R S A e e e No. 11
Mown ... 1% miles northeast of Providence, Ky.,, on L. & N. R. R.

Location in mine ... Face of 3rd northeast. 2,300 feet from shaft bottom

Method of sampling
Net weight, grams
Date of sampling .......
Date of laboratory sampling
Date of analysis ..........

Standard

854.8

4-14-14

4-23-14

5-16-14

A. M. Hams

Collector ...
Coal
Coal Coal Coal Moisture
Air-dry Loss, 3.9 Air As  |Moisture |ed s
Dried |Received| TFree Free
|
Moisture ...t 3.75 ‘ 7.48 [ ........................
Proximate Volatile matter ..| 38.45 36.96 39.95 44.27
Analysis Fixed carbon ... 48.41 | 4653 | 50.29 | 55.73
Aghi st oo 9.39 9.03 9.76 | ............
|————
100.00 | 100.00 | 100.00 | 100.00
Sulphur 4.14 3.98 4.30 4.77
i 6739 7284 8072
i Calories ..ceoeeeeees 7011
C%I‘fll“llgc B0 e 12620 12130 ] 13111 14530
g s e | sheet
|
|

Softening O e 1990 | 90 | 80 | 202

Temperature Sl | | s

of Ash. e R ST
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Laboratory number, U. S. Burcau of Mines

Operator oy = St. Bernard Mining Co.
VLT e e o I B Shamrock
Stater o .... Kentucky
Countyde= N e NS e .... Webster
Bedis s ot e e L e
Townccr . 1% miles northeast of Providence, Ky., on L. & N. R. R.
Location in mine ........ Comp. of -19,176, 77, 78, 79, 80, 81, 82, 83 and 84
Date of analysis e B 5-20-14
Collector e e A W Harris
Coal

Airdry Loss, 2.7 cont | caat | Gonm urcichure

Dried |Received| Free anFrees .

Moisture .............. 3.36 l 6.00 | oo |

Proxima_te Volatile matter .. 38.94 37.88 40.30 44.73
Analysis Fixed carbon ... 48.12 46.80 49.79 55.27
A St s o el 9.58 9.32 910 15| e —

100.00 | 100.00 100.00 100.00

Hydrogen ... 5.10 5.26 4.88 5.42

— Cz‘irbon .................. 70.12 68.21 72.56 80.64
An;xlr;rz;i: Nitrogen ........... 1.35 1.31 1.39 1.54
Oxygen ... 9.75 11.91 7.02 7.79

Sulphur 2 4.10 3.99 4.24 4.71

ABhgEE o8 b i 9.58 9.32 9: 0 1 RN

i 100.00 | 100.00 100.00 100.00

C%I:III‘:SC galories ................ 7019 6827 7263 8062
SRR DN TR 12634 12289 13073 , 14512

ANALYSES OF COAL

ANALYSIS OF COAL NO. 12,

Laboratory No. G-3491.—Coal No. 12, from Marks mine, Marksville,
Webster County, Ky. Collected by L, C. Glenn. Analyzed November
23, 1911.

Analysis of the Air Dried Sample. Per Cent
Moisture T AR N S 1.96
Volatile combustible matter ... . 41.40
Fixed carbon ... . 4155
Ash ... 9.09

Total 100.00
AT T e R b 4.44
Coke 56.64
Specific gravity 1.360
B. T. U. per pound 13,013.
Moisture lost on air-drying ......oeoooecoeeeeeeeenn. 1.60

(Analysis by J. S. McHargue.)

ANALYSIS OF COAL NO. 14.
Laboratory No. 3557.—Locality, Webster County, Ky., Coal No. 14
from the Baker, or No. 5 mine, West Kentucky Coal Co., near Clay, Ky.
Collected by L. C. Glenn, 1911.

Analysis of the Air Dried Sample. Per Cent
Moisture lost on air-drying 36 hours ... 2.27
Moisture at 104°-107° C. ?.92
Volatile combustible matter g;gg

Fixed carbon 099
Ash (brown) 3

Total 100.00
......... s

Sulphur 61.25
Coke (porous and friable) ... 1.302

e g J. S. McHargue, Chemist.
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Laboratory number, U. S. Bureau of Mines..................... 10,480
Barrel C.
Operator West Kentucky Coal Co.
Mine : N O h
(S)tate . Kentucky
Bzgnty ....... . Webster
S el s e e No. 14
own 1% miles west of Clay on I. C. R. R.
Date of sampling 5-6-10
Collector JR. Y. Williams
i Coal
Air-dry Loss 2.7 Coal Coal Coal |noisture

i s Moisture
Dried |Received| TIree anlf‘lr.;xesh

Moisture

Analysis
Ash

| Moisture ... 3.58 6.18
Proximate Volatile matter .| 34.48 33.55 35.76 39.25
Fixed carbon ‘ .

............ 8.56 8.33 8.88 |

Sulphur

...... 53.38 51.93 55.36 60.75

100.00 ] 100.00 | 100.00 l 100.00

1.25 | 1.22 ] 1.30 1.43

S [ S

Softening
Temperature | °F.
of Ash.

........... { 2520 { 150 { 80 Il
| | |

D

ANALYSES OF COAL 223

Laboratory number, U. S. Bureau of Mines ... 10,481
Barrel A.
Operator ....... S R PR West Kentucky Coal Co.
M s SRS (o el
State_ . e - b T o Kentucky
B ed e e No. 14
EONNEY e e aiteisaeacens - Webster
T O e erees 11% miles west of Clay on L CL R R,
Date of sampling ..ccccccecoeriens - 5-6-10
(0751 1 (Y170 ) SO SP - ....R. Y. Williams
5 Coal Coal
Air-dry Loss, 1.6 coal | C%%  |ntoisture| Moisiune
Dried |Received| Free | Tree
E Moisture ....cceeee 3.30 483 1 L | s
Proximate Volatile matter .. 36.22 35.65 /| 37.45 | _41.14
Analysis Fixed carbon ... 51.80 50.98 53.58 | 58.86
RIS | 868 | 854 | 897 |
i 7100.00 | 100.00 M

I | [
Sulphur fea o e 20
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Laboratory number, U. S. Bureau of Mines...........................___ 10,482
Barrel B.

Operator West Kentucky Coal Co.
Mine No. 5
(Sj(t;t:t Kentucky
s ettt et asss e st e s Webster
Towx; .......... No. 14
........ 1% miles west of Clay on I. C. R. R.
Date of sampling 5-6-10

Collector ......... illian
r R. Y. Williams

Ao | coal | coal ol
ry Loss, 1.6 ’ Air AS  |voistire Aaisfure.
N Received| Free F,.ees E
Moisture ... ’ 3.41 419 6N | (U |

Proximate Volatile matter ] 34.99

Y : 34.43 36.23 2
Analysis ﬁ]xed carbon ... ' 51.94 51.10 53.76 2872
| Shastiai e s '] 9.66 9.51 10.01 | ............
\]—“ —_— e
] 100.00 | 100.00 ‘ 100.00 ‘ 100.00
Sulphur f 2.11 ’ 2.08 f 2.19 { 2.43
i 7
MI‘S'T'IIS-P_ I_ _F.‘ g I_'__—f Shcet
emper: °F
OtpeAr;ls}xre Bt I 2370 ' 330 Il 70 II ......
! LS S
| |

¥
@
s

b 14

o

- S

e

Pl e

T R RS SR

BN R TR

=L

=3

T

=

s

Lo

SR

po

ANALYSES OF COAL 22

ot

Laboratory number, U. S. Bureau of Mines

10,483

; Barrel A-B-C.
Operator

............ West Kentucky Coal Co.
BTG PR R e rent  w WEIIE | i RS s No. 5
S e e e L S T Kentucky
County ............. Webster
Bed o e A No. 14

Location in mine

.................................. Composite of 10,481, 82 and 10,480

Coal | Coal Soul
Air-dry Loss, 2.0 As Moisture \‘I,(])‘l]\}\‘illf
Received  I'ree Free
- e
Moisture f . I BA0 | ccnrerrons | ............
Proximate Volatile matter { 35.73 ‘ 35.02 37.02 40.78
Analysis Fixed carbon ... | 5189 | 5085 53.75 59.22
A e e ‘ 91 | 8.73 91231 | St

|
Hydrogen 5.36 5.03 | 5.54
Carbon 70.85 74.90 8252
Ultimate Nitrogen 1.50 15 1.75
Analysis | gxygen ... i 11.67 7.25 7.99
Sulphur 1.88 2.00 2.20
A 8.73 9:28 | ssissiion
100.00 | 100.00 | 100.00

Tk I
Calorific Calories 7066 ’ 7469 ] 8229
Value £ Y | 12719 | 13444 | 14812

Laboratory No. 3493.—Locality, Webster

county, Ky., No. 14 coal

from Mine No. 7, West Kentucky Coal Co., 1 mile northwest of Clay,

Ky. Collected by L. C. Glenn, 1911.

Analysis of the Air Dried Sample. Per Cent
Moisture lost on air-drying 36 hOUrS ..o 1.74
Moisture 104°-107° C. ...... 2(3(3
Volatile combustible matter .. ::16 .)1
Fixed carbon 03.23
Ash (brown) )

Total 100.00

.29
Sulphur 6; :4
Coke (porous and friable) .. 1.320

Specific gravity ...
TSt

G. W.C—8

——4

McHargue, Chemist.
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e

Laboratory number, U. S. Bureau of Minesat e R 19,148
CAD NUIMIDET oot 35,511
Oporaton i s . S SN E ST West Kentucky Coal Co.
Mineaagnslee A2 m s T R e BN S No. 7
State ....... B e e Kentucky
County ... Webster
Bed . e e O L No. 14
IMOWn: =t 134 miles north of west of Clay, Ky., on I. C. R. R.
Tocation in-minew.oi Face of west dip entry, air course
1,850 feet from shaft.
Method 0Of SAMPINE woeoeeeeeeeeeeeeeeeee e Standard
Neb W ght prame .872.4
Date of sampling . 4-9-14
Date of laboratory sampling T e e 4-21-14
Date O ANAIYSIS w.uvveeeeee oo 5-7-14
Collector e . A, . Crider
Air-dry Loss 2.9 C‘\’“l | Coal Cf‘)“l M;?:&::-a
Alr - As Moisture |'and Ash
= Dried | Received IFree Free
. |
he .\Y101st}1re .............. 2.94 GHIEI S
fl\(r’]}:ll;l:itse \f)latxle matter .| 37.21 36.14 38.34 41.67
Fixed carbon ... 52.12 50.62 55.69 58.33
AShe o i =53 751 797 | o,
e = e e
] 100.00 | 100.00 100.00 ] 100.00
\\Sul_nhm\ 2.06 2.00 2.12 2.30
Calorific Calori
Value Ba <T>‘ne§ ....... 7176 I 7612 8271
==t S e 12917 | 13702 14888
— RS | Sy e
[ HEEE
sl L0 S. T. S 7
T I‘\| | 8.I. | m.1. | sheet
emperature | ° F.
my :\lslh.me ........................ 2190 160 l 100 195
by o e R R |

v

ANALYSES OF COAL 221
Laboratory number, U. S. Bureau 0f MineS.....cocoooeoomooeoeeeeeeeennnn. 19,149
T T 1 e P e LR S 23
D e O e e West Kentucky Coal Co.
Mine e R e b NN R NN Rt NG . No. 7
S e e Kentucky
(BININRY st oot e SR R DI e Webster
B e e oot No. 14
TOWD..ooooeeneee. ..1% miles north of west of Clay, Ky., on I. C. R. R.

Location in mine....Neck of break through between 3rd and 4th entries,
off 2nd right entry. 1,600 feet from shaft.

Method cf sampPUNg oo Standard
NetEwel gl e n A S o o et o es et $53.9
Date of sampling
Date of laboratory SaMDPUNE .o imammmsmsmmsesssssinbyeg 4-21-14
Date of analysis
SO IlE e O e o e i T Orider
Jasnge mac Coal Coal Coal l\ C-o.ﬂl .
Air-dry Loss, 2.4 Air As .\luislm'o,Aulg(llbi\lg]?
Dried |Received Iree ] I'ree
(e s el L I
Moisture 2.90 B2 | ccssninn | ssmssss
Proximate Volatile matter .. 37.05 36.16 38.16 40.94
Analysis Fixed carbon ... 53.46 5217 | 55.05 59.06
Ashi = v 6.59 6.43 j (ot £
|— | {
[ 100.00 | 100.00 | 100.00 i 100.00
| |
Sulphur ] 1.33 \ 1.30 | 1.37 | 1.47
| ' ;
Calorific ;Calories ................ | 7458 z 7278 , 7680 [ 8239
Value e B s AR A | 13424 | 13100 | 13823 | 14830
1 ¥ (R e
o =rr | ‘ i
Soft (3 5 5 203
’l‘ex?l]):xl*::ll.]ul'e Foeens ! 2490 550 l 30
of Ash. | | | |
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satory , U. S. Bureau of Mines.......cccoooiiiiieniicannn . 19,150 : g
Ic‘abm‘“o"’ number, U. 8. Bu ’ e Laboratory number, U. S. Bureau of Mines 19,151
D D 1110111 ) 2
Can number 34
Operator West Kentucky Coal Co Operator ..... ..West Kentucky Coal Co.
MITIE ooeoeeeeeeeee oot emmmssms e No. 7 &> i IR No. 7
S R o o e s (S U e e o0 NS Kentucky State ... . .. Kentucky
County Webster COUNCYATTRNG IS BN = Webster
TRl e i L No. 14 B0 (| IS SRR = No. 14
Mown e 1% miles north of west of Clay, Ky, on I. C. R. R TTOWIL oo eeee e eeeeeeemeeeseemeemesemenesnene 1% miles N. of W, of Clay, Ky.
Location of mine........ccocooeeeeeneeeenes Face of 4th S. entry off 2nd left entry Can inside label not correct for location.
2,800 feet from shaft. Location of mine......Face of No. 10 room off 1st left entry off west dip
Methodiefisampling ... oo Standard entry, 200 feet from shaft bottom.
Net weight, grams 840.1 Method Cf SAMPUNE coreieeieicriei et Sm“"lf‘"d
Datefof samplime s N 4-9-14 ' Net weight, grams 856.2
Date of laboratory SAMPUDE w.ee..ooeooeeeeeeeooeeeeeeeeeeeoeeoeoeoeo L 4-21-14 Y0 FF RTINS Lo e RS e O 49-9-14
Dateloftanalysisitee SO B D e 5-7-14 Date of laboratory sampling “"4;1-14
Collector N A S Crider B L e A, M. H'ZnJ;:
(873 01215 vy (USRI R R
0r - 5 Coal ——
Air-dry Loss, 3.4 S DT el ol he ; 25 i e T < ‘“Sgi\u-m
ik citin _ | Dried |Received| l'ree mfl,,;\,: ; Airdry Loss, 25 | D‘?;d Received | Iree ““S,fééh
 Moisture [ 3.09 6.38 | ! |5 :
i - : ol ey |y MOIStUre  eooeriee [ BT [0 BB || st | i
Proximate | Volatil atter i 5 | 5 I 5 ' 5
i ey ile 1‘11'1 ter - §3.71 34.50 | 36.85 | 41.18 o iets Volatile matter .| 36.26 35.37 g1 ‘30.‘37
ixed carbon ~ee| - 51.00 49.27 ] 52.63 | 58.82 o P Fixed carbon ... | 53.35 52.04 5.1 59.53
ASD 1020 | 985 || 1052 | e P AN | 712 | 694 | 736 | o
3 | | ’
AN 100.00 | 100.00 I| 100.00 } 100.00 | 100.00 \ 100.00 | 100.00 | 100.00
G N A O
; | [ : e [
Sulphur 113 | 109 | 116| 130 Sulphur | um| uar| ash| e
Sy T T e B . ; { 7386 ’ 7204 f 7636 I 8242
\ B e s e e e L R I o, (e . SO 0 ) V% ) [ < (< e ey
Calorific aloues s !I T C%I:I:;SC gal";‘rwé- --------------- ll 13295 | 12967 e s [l
Value """""""""" i e TS 1G BT t — ‘ I | F.I. | Sheet
12330 | 13169 | 14717 faSumdlesali b |
SDflenm" o @ S e = 590 180 194
'lv.ml)(’\l:l}me 5 2260 | 230 f 90 | 198 T ‘ il | 2
PR 2240 240 I 120 I 213 of Ash. i
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o i — _—
Laboratory number, U. S. Bureau of Mines........i. 19,152
Can number = .37
(0] 113 ¢:110) G West Kentucky Coal Co.
T T e e s oy e No. 7

Sliiiny Lagaedtan S e SR e Sl o i e e Kentucky
County ... Webster
Bed = No. 14
Town -1 miles N. of W. Clay, Ky.

(Inside can label not correct on location.)
Location in mine Face of room 1r, off 1st south entry,
off 2nd right entry, 1,600 feet from shaft.
Method el SAMDINE coiee et enaees Standard
Net weight, grams ... ot e g 887.1
Date of sampling eeene.4-9-14

Date of laboratory sampling ...........ococoooooooomoeoooo 4-21-14
Date of analysis ST T 5-7-14
Collector ....A. M. Hams

e N Il Coal | Coal | Coal |2

’ 2. Air As | Moisture |holsture

Dried |Received| Free |° piee

Moisture ... | 2.71 I SO | e | e

'Proxima.te Volatile matter .| 37.09 } 36.18 38.12 41.91

Analysis Fixed carbon ... | 5139 | 50.14 52.83 58.09

Ash e | 8.81 ' 8.59 9.05 | oeeeeees

e |
\ 100.00| 100.00 | 100.00 100.00

|
__Eu]phux | 2.85 l 2.78 ‘ 2.93 3.22
| ety LT DI o
e 3 I
C\a"}ilolxl‘ll:( ICalones 7272 | 7094 7474 8218
5 | B 13090 | 12769 | 13455 14792
| [ P
TSuﬁenin;: | P _—J l| >r — e
emperatur 0
Biperabiice [ ERE L0 S |l 2080 | 260 90 194
Sl O | |

AN

3

ANALYSES OFF COAL 231

Laboratory number, U. S. Bureau of MileS.....oooomooeeooeeeeeeeeennnn. 19,153
Can number ... 26
Operator ............ T s West Kentucky Coal Co.
WTETEY prrro e e o L e RS No. 7
Kentucky

................. Webster

No. 14

134 miles N. of W. Clay, Ky.
(Can inside label not correct.)
Location in mine ...... At face of 2nd left entry
3,000 feet from main shaft bottom.

Method of sampling Standard
Net WeIED!, BTAIMIE. o abiaassasnsnmissansses 871.3
Date of sampling ... " 4-9-14
Date of laboratory sampling 4-21-14
Date of analysis .....ccoceeieeeenee. e e R 5-8-14
COIBCIOY . o cuirsrmrsermeresnrsmmrrsane A. M. Hams
Coal
Airdry Loss, 24 | ocom | comt | Com ,fuolsture
| Dried |Received| Free Free
SR e et |
Moisture ............ ; 3.53 | P (S R A
Proximate Volatile matter .| 34.22 | 33.42 35.48 39.11
Analysis Fixed carbon ...... 53.30 | 52.04 55.23 ] 60.89
V) (R 8.95 ] 8.74 9.28 | coreeenene
|

I |
[ 100.00 I 100.00 ] 100.00 ' 100.00
| |

Sulphur 1.16 | 1.13 1.20 , 1.32
|
i 7000 7431 f 8191
alorific 7
CValue 12600 13376 | 14744
S.1. | F.I. | Sheet
~ Softening |, | 2290 270 90 198
Temperature Foocnnees ,
of Ash.




I ———.—.....

232 GEOLOGY OF WEBSTER COUNTY 1
= St I ANAL‘YSES OF COAIL 233
Laboratory number, U. S. Bureau of Mines........cccocooeveeeenen.... 19,154F
Operator West Kentucky Coal Co. A Labhoratory number, U. S. Bureau of Mines ..30,747
Mine o R o No. 7 i Operator West Kentucky Coal Co.
State - Kentucky O SN No. 7
County ... Webster State . Kentucky
Bed No. 14 County Webster
Town 1% miles N. of W. Clay, Ky. Bed No. 14
Location in mine ... Comp. 19148, 49, 50, 51, 52 and 53 ToWl e ~--Clay on 1. C. and L. & R. R.
Method ¢f SAMDPING weveuvreeeoeeeeeeceoeeeeeee oo Standard Location in mine........ Face 11 room, 14 south entry, left entry main rise
Date of analysis . 5-8-14 150 feet from entry.
Collectonstdin uta it ol R o ot l A. W. Harris i Method of Sampling ..eeereeeenee. Regular
Gross weight, 1bs. 28
I ST TS Ty L e O DR 1191.7
Air-dry Loss, 2.7 C‘{?Il cgil \Ingl‘l‘“.e A\IOC;g?lln‘e Date of sampling ............ 6-17-18
Dried |Received| Free ‘*‘“I‘,ll,;}g“ Date of 1aboratory SAmPUNE ..o 6-22-18
Moisture ... 3.00 558 | oo | Igaltle (zf analysis ’\VBGP2141118c
Proxin'm'te Vf)latile matter ..| 36.00 35.04 37.11 4058 e e S
Analysis Fixed carbon ... 52.72 | 51.32 | 54.35 59.42 i . Sl
TG RO T S 8.28 8.06 854 | e, Air-dry Loss, 2.8 | D | BN hucisture [Molsture
et G | Dried |[Received, Free IFree
100.00 100.00 100.00 100.00 J | |
L Moisture ... ( 4.12 l 6.78
Hydrogen ... 5.16 5.32 4.98 5.45 : Proximate | Volatile matter .| 3438 | 33.43
ol S:;:Pon .................. 73.44 71.49 75.72 82.79 Analysis Fixed carbon ...| 47.72 ' 46.39 !
Analysis AILrogen ... 154 1.50 1.59 1.74 ASN i 13.70 | 1340 |
Oxygen ... 9.95 | 12.04 7.49 8.18 | l ) 1 0
Sulphur ... 163 | 159 | 168 : | 10000 | 100.00 | 100.00 | 100.00
Ao : 1.84 e RS
....................... 8.28 8.06 B R Sulphur 1.24 1.21 l 1.30 152
T P |_100.00 | 100.00 | 100.00 | 100.0C Calorific | Calories 6693 | 6508 [ 6981 8155
alo ;
Valz gc glg‘rieg 7280 7086 7505 8306 Value R O el 12047 | 11704 | 12566 | 1467
e 13104 12755 13509 14771
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Labo:atory number, U. S. Bureau of N ) S e ey e 30,748
Operator .. West Kentucky Coal Co.
Mine No. 7
State ... Kentucky
County ‘Webster
Bed No. 14
Town 1 mile west of Clay on I. C. and L. N. R. R.
Location in mine ............... Face 24 room, left entry, east dip entry
250 feet from entry.
M et Hol Of RAIDI Y e e Regular
Gross weight, Ilbs. 26
Net weight, grams 1116.4
Date of sampling 6-17-18
Dateiof 1ahoratory SAMDIINE e e osino s e daess ssesemnsn e aess see e ot n s aans 6-22-18
Date of analysis 6-25-18
Collector W. B. Plank
i oal
Air-dry Loss, 1.3 o U A\Itgg?lln'ehggc&s:\"s'if
Dried |Received| TFree ! Froee
Moisture .............. ] 3.33 7.8 o [ _—
Proximate Volatile matter ..| 37.04 36.55 38.32 41.44
Analysis Fixed carbon ... 52.36 | 51.67 54.16 58.56
ANGhuszare sl 7.27 717 74505 | I
|

| 100.00 | 100.00 | 100.00 | 100.00
| | |

|
e VSulp'l_l;urr | 1.09 l 1.08 ] 1.13 I 1.22
2 ' SRR P I
Cf\xrlo]nﬁc Calories 7328 | 7231 7580 i 8196
z a_llﬁ______B;_T' 'Ul_:“_ - 13190 | 13016 13644 I 14753

ANALYSES OF COAL

SO 235
Laboratory number, U. S. Bureau of Mines....... et I 30,749
Operator ... West Kentucky Coal Co.
Mine .No. 7
Sltate R e Kentucky
County Webster
BRI it e S S No. 14
UMTRAI) oapeorremom ettt NONNGe ] Clay on I. C. and L. N. R. R.

Location in mine...Face 10 rcom, 2nd south entry, 7th right east dip
entry, 100 feet from entry.

Method Of SAMPIINEG oo Regular
(ETTOEEY AR Ul T e e e 26
Net weight, grams “ 1158.4
Date of sampling 6-17-18
Date of laboratory sampling - 6-22-18
Date of analysis oo Y PR S S S IR 6-25-18
L O T R s W. B. Plank
| Coal
' Coal Coal Coal Aats
Air-dry Loss, 1.3 | ;(\)?1‘ .({1 .\Ioig'llure “fﬁ(‘{"f\‘},'lf
! Dried |Received| [ree Free
Moisture ......ccceee. 3.20 % LG ARSI Jcere i
Proximate Volatile matter .. 35.80 35.32
Analysis Fixed carbon ... 50.64 49.97
ASH s 10.36 10.22
|
' 100.00 | 100.00
Rl |
Sulphur [ 1.05 ’ 1.04 l
Calorific Calories ... ‘ 7061 I 6967
Value BT S | 12710 | 12571
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Laboratory number, U. S. Bureau of Mines

Operator West Kentucky Coal Co.
Ming ... No. 7
State Kentucky
County Webster
TR et e i e e T e No. 14
Town 1 mile west of Clay on I. C. and L. N. R. R.
Location in mine........... Face 3rd south entry, 3rd left entry, main rise
270 feet from 3rd left entry.
Method of sampling Regular
Gross weight, Ibs. 32
ISy T o n G B S S e S S 1137.6
Date of sampling 6-17-18
Date of laboratory Sampling .......oooooooiioooiooieeeeeeeeeeee e 6-22-18
Date of analysis 6-26-18

Collector 'W. B. Plank
! ] Coal
Air-dry Loss, 1.9 | C(\);‘Il | CXZI .Mggi‘bre “},‘,’55,2’52?
| Dried |Received; FIree Free
Moisture ............ 4.13 } 5.99 |] .......................
Biiats \é?la;ﬂe n:)atter -] 35.75 35.0(2 | 3:'{.29 40.11
S naban ixed carbon .... 53.39 52.35 | 55.69 59.89
AR e s 6.73 6.6C L0 20w e
|
100.00 | 100.00 | 100.00 | 100.00
|
Sulphur 1.10 | 1.08 ‘ 115 1.24
Cilrlolriﬂc CGalories i, o 7309 7167 7624 8200
alue B e 13156 12901 13723 14760

Location in mine ...
Date of analysis ...

s g ANALYSES OF COAL 237
Laboratory number, U. S. Bureau of Mines 30,751
DA O West Kentucky Coal Co.
Mine ...... No. 7
State ............ Kentucky
CoMNbY s o s i Webster
Bed No. 14
Town 1 mile west of Clay on I. C. and L. & N. R. R.

..................... Comp. of Lab. Nos. 30,747, 48, 49 and 50

..6-28-18

Collector . W. B. Plank
| Coal

Coal | Coal 1 Coal istur
Air-dry Loss, 1. Air | CAS _|Moisture | hod an
Dried “Re(-el\‘cd | I'ree Free _

- - | | |
MOIStUTE  oooooceerennne BEE 1Y BT | e —
Proximate Volatile matter .. 35.57 I 34.92 i 36.89 | 130 93
Analysis | Fixed carbon ...| 5134 | 50.39 | 53.24 | 59.07
AN el e s 951 | 934 | 987 J ............

[ [ |
'] 100.00 | 100.00) 100.00 | 100.00
Hydrogen ... 5.01 ' 5.12 4.78 f 5.31
Carbon  .eooreeeeeeees 7171 | 7039 | 7437 | 8252
Ultimate Nitrogen ... 158 | 155 164 | 182
Analysis | oxygen .o w1z | 1255 | 822 912
Sulphur  eoeoeeeeeeeee 107 | 105 1.1} | 123
INGh i 951 |  9.34 5
e f—————|———
ﬁ 100.00 | 100.00 | 100.00 | 100.00
| PP et NG

] ]
i ies 5 6945 7337 | 8140

alorific Calories -ceccesse 7075 ] -

CVaIue .| 12735 | 12501 | 18207 | 14652
P el
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SECTIONS OF COAL BED WHERE MINE SAMPLES
BY L. C. GLENN.

(G-3474. Teague mine. Head of main entry.

Black shale 3’
Fossiliferous calcareous shale .......... 4"
G0l S0l 4’

Hard clay floor.
G-3476. Vaughn and Nesbit. Head cf main entry.

TDF0R ' (Do o e S e 3" 6"
Calcareous shale with marine fossils 3"
Coal R .. 3 2"
Sulphur band il
Coal 10”

Hard clay floor.

3559. E. Curry. Head main entry.
Black shale roof.

Goal solid 4 6"
G-3478. McGraw. Head of main entry.
Blaclk shaletroofi=t e n o 3’ 6”
Coal 4" 6"
G-3477. Wallace.
: Black shale, with niggerheads ........ 37
Coal 4R
3556. Fairmont. Head first left entry.
Black shale 2’
Coal 4 g”
3555. Galbraith.
Black shale 100f ......cooooooeeeee. 3’
Coal 4r g7

WERE TAKEN

3560. Blackwell (Clifty Consolidated.) Room 7, first south entry.

Black shale roof.

Coal 4 9”7
3554. Diamond No. 1. Head of third east entry.

Black shale roof.

Coal ALY

G-3483. Ruckman No. 2. End of main north entry.
Black shale roof.

Coal e e 4’ 11”
G-3482. Leecper. Room 9, first right entry.
Black shale % 3 6~
Goglfutit e it S5 e 410"
Hard clay floor.
G-3481. H. D. Hill. Head of main entry.
Black shale roof,
Cloal N sablsae

.-
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G-3480.

G-3489.

G-3488.

G-3487.

G-3485.

G-3484.

G-3490.

3492.

3494.

3558.

S. K. Luton, third room on dip entry.
Black shale roof.

Coal 5’

Monroe, or Brent-Hart. Head of main entry.
Black shale.
Coal 411"

Wanless. Head main entry.
Black shale roof.
(O ] e .49

Providence Mining Co., No. 1. Head of main entry.
Black shale roof.
Coal . e 4 91"

Providence Mining Co., No. 2. Room 18, first east cross entry

off main south.
Black shale roof.
Coal 4’ 9”7
Hard clay floor.

Providence Mining Co. Room 1, first south entry off main east.
Black shale roof.
oAl e, 4197

J. F. Woods. First right room off main entry.
Black shale roof.
Goal e e 4 4

Sebree Coal and Mining Co. Room 52, fourth north entry.
Black shale roof.
Coal 43
West Kentucky Coal Co., Wheateroft No. 3. Head of main entry.

1. Limestone.

2. Hard dark slate ...vennnnes 2! 6%
3. Coal .. fosbe it [ V3
4. Sulphur, knife edge to .. 340
5. @oal ... T 9" 714"
6. Blue band 215"
LB 070 7: 1 [OOSR 1 11%"
8. Hard underclay.

Sampled 3, 5, 7. ;
West Kentucky Coal Co, Wheatcroft No. 4. Room 2, third east

entry.
1. LimeStone ..occoeeescsecnenes

2. Soft clay, gob 0” to 15”
8. 008l ...cocomaissssameann < 7t

4. Sulphur, knife edge to ... ’]:{q"

T 01 ) A 2 2

6. Sulphur, knife edge. i

7. Coal 8”

8. Blue band 2
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e anE ¥
9. Coal 10” ;‘3
10. Blue Dand -cocoeeveeeecesceneeanees 0” to 16" ri
11. Coal 25" (
12. Blue band .....cceceeeceecececens K" ‘1
13. Coal 515" '§
Underclay. ,’ f
Sampled 3, 5, 7, 9, 11, 13. {:;
3495. Lever. Head of main. a
1. Limestone 8’ :

2. Gob 0” to 18” i

3. Coal i1 |

4. Sulphur b7 % I

5. Coal : 2 5” !

6. Blue band b2 i

7. Coal 1710%" |

Sampled 3, 5, 7. 5

G-3479. Gaines. Head of main. r
1. Limestone. 3

2. Gob 8”
3. Coal 9”
4. Sulphur, knife edge.

5. Coal 3 W
6. Blue band 2"
7. Coal 171115”

G-3486. Webster County Coal Co., or Economy :Coal Co.
first west entry.

1. Limestone,

2. Gob 1 3"
3. Coal 1 47
4. Sulphur "
5. Coal 20
6. Blue band 115"
7. Coal 2’

Sampled 3, 5, 7.

G-3475. St. Bernard Mining Co., Shamrock. Head of fifth east entry

off main north.
1. Limestone.

2. Gob 6”
3. Coal 27 04
4. Sulphur "
5. Coal 2" 91"
6 BTe haind B 2"
7. Coal 1711”7

Sampled 3, 5, 7.

P b e e

Room 15, off

R e

4@._ S

e Pt
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G-3491. DMarks. Head of main entry.
Black shale

.......................................... 2
(05l o 2 s i E e B s
3557. West Kentucky Ccal Co., Baker, or Mine 5. Room 38, main rise
entry,
1. Coal, left as roof 12”-15"
2. Coal, sampled ... 6”
3493. West Kentucky Coal Co., Mine 7. On main entry near foot of
shaft.
Soft elay oL 2" 6”
Coai, solid ..o 7" 6

G W. C—9
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12.

31.
32,

33.

2]
0%,

35.
36.
37.
38.

39.

40.

-Luten mine, coal 9, sout

APPENDIX

KEY TO LOCALITY REFERENCES IN TEXT AN

Limestone northwest of Steamuort Ferry
‘Chert near Ashley’s quarry, . '
Chert southwest of Sebree.

FFuc.Zldla] mudstone 01" sandstone, southwest of Sebree.

ucoidal sandstone, three-quarters of a mile south of Bald Knob

Byore hole to coal 6, Montezuma, location approximate only 5

Vaughn and Nesbit's mine, coal No. 6. '

Curry’s mine, coal No. 6.

Teague's mine, coal No. 6.

Coal No. 7, Smith place.

Coal No. 8a, west of Ruff.

Coal No. 6, probably; southwest of Sebree.

Bore hole, Providence oil well.

Korf shaft, east of Clay.

D. B. Baker bore, east of Clay.

Prow Mine, coal No. 12, northeast of Ortiz.

Providence limestone, just east of Frank Saunders, in shear zone
of Rough creek fault.

Madisonville limestone, 1% miles northeast of Breton.

Limestone and bhony coal, in road four miles north of Clay.

Limestone and coal, in wocds four miles north of Clay.

Coal at W. S. ‘Shelton’s, southeast of Tilden.

Coal at Green Chandler’s, southeast of Tilden.

(Coal on point of hill, 2% miles south of Wanamaker.

Coal at John Brooks’, one mile north of Mt. Pleasant.

Coal at W. M. Henry’s, one mile northwest of Belcourt.

iCoal, bank of Deer creek, 114 miles south of Catesville.

Limestone and sinkholes, in Mt. Gilead shales, 2 miles south-
west of Mt. Gilead school. o

Birde annel coal, 2 miles northwest of Luzon. ;

Pl:ilst}:)i:ne gravel, at pridge over Deer creek, 2% miles south of
RioheE. s northeast of Onton.

i iv 3 mile
Pleistocene gravel, Green IV er flats,
Air shaft, mine 6, West Kentucky Coal Co., Wheatcroft.

Leeper Coal Co., mine, south of Providence.
n of Providence.
coal 9, south of Pprovidence.
coal 9, Providence.
coal 9, providence.
19, Providence.

D ON MAP

a mile southwast of Steamport Ferry.

H. D. Hill mine,
Ruckman No. 3 mine,
Providence No. 3 mine,
Providence No. 1 mine, coad
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2 86. Sights’ well, north of Tilden. ; ks i
ovi g ' east of Tilden, location approxin .
o bt mling, coallmf)e, flt‘oflegce. 2; &l\jlléz'ca;la‘::lisljel?fl now Clifty 'Consolidated mine, coal 9, south of
42. Diamond Coal Co., n R : ;
43. Wood mine, coal 9, Marksville, - . Pm‘gi{g;ce CGoall ., aine: o, 2, coal 5, Providans.
44. ‘Sebree Coal Co., shaft, coal 9,. Sebree. : 90' Trice well, 1% miles northeast of Dixon,
45. 'A. J. Johnson mine, coal 9, Fairmont. ) 91. Sebree Springs well, south of Sebree.
46.  Galbraith mine, coal 9, Oyama. ‘ = Wm. Silvey mine, coal 6, near Gould's,
47. McGraw mine, coal 9, wast of Wheatcroft. " g 5; Rl T Providence,
48. Fairmont mine, coal 9, Fairmont. ; 91. Ruckman No. 2, coal 9, Providence.
49. E. Curry mine, coal 9, west of Wheatcroft. : 95. Herrin and Schroader, coal 9, Providence,
50. West Kentucky Coal Co., mine 4, coal 13, \\711eat0{0ft- 9(;' Dever’s mine, coal 9, Providence. ;
51. West Kentucky Coal Co., mine 3, coal 11, Wheatcmft: r7. e A e 2), coal 9, Providence,
2. J. E. Lever mine, coal 11, 3 miles northwest of Providence, 98. Big Muddy mine, coal 9, Providence.
=3 'ynn mine, coal 11, Providence, ’. i and Force, coal 9, Providence.
5: \G‘a'ines Coal Co. mine, coal 11, southeast of Prowdenc?. S])j))o };lese':t] ok b vy
55. St. Bernard Mining Co., Shamrock mine, coa? 11, Providence. 101: FnclENand Brantley: ol 5, Oyas.
56. Webster County Coal Co., mine, coal 11, Providence. 102. Cook Bros., coal 9, Oyama.
37. Exposure of coal 12, 4 miles northwest of Providence, 3 103. Oyama Coal Co., coal 9, Oyama.
58. Providence limestone and coal 12, near Frank Saunders’, west of 0 T Diagan, coall 9{) O(;d;l;sa
Sebree. 5. Dunagan and Vaughn, coal 9, Oyama.
59. West Kentucky Coal Co., bore 2, northwest of Clay. ig; Braden, Nos. 1 and 2, couvl 9, Oyama.
60. West Kentucky Coal Co., bore 8, northwest of Clay. 107. Diamond No. 2, coal 9, Upland.
61. West Kentucky Coal Co., bore 13, northeast of Clay. 108. Luton No. 3, coal 9, Tulno.
62, West Kentucky Coal Co., bore 14, northwest of Clay. 109. Luton No. 4, coal 9, Tulno. SRR
63. West Kentucky Coal Co., bore 15, northwest of Clay. 110. Hunter Coal Co., coal 11, Pm”':al 1~1 SR
64, West Kentucky Coal Co., bore 20, north of Clay. 111. Robinson and 51(11‘i01111f0§,-g:i.¢'1ecnce ’
65. West Kentuck Coal Co, bore 21, north of Clay. ) 12. Highland No. 2, coal 11, ¢ %
66. West Kentuck)}’* Coal Co,, Baker, or No. 5 mine, on coal 14, or r 113. Victory mine, coal .11_ Pro‘\:l(ifnlciee'xltucky Coal Co., Wheatecroft.
Baker coal, . 114. ‘Short drill hole, n?me 4, ‘, et Kentucky Coal Co., Wheatcroft,
67. West Kentucky Coal Co., mine 7, on coal 14, or Baker coal, 115. Long drill hole, mine 4, Wes
68. Bore hole at Sebree, east of railroad,
69. Bore hole at Sebree, west of railroad.
70. Blackwel] bore No. ils Edmonston farm, south of Clay.
71. Blackwe]] bore No. 2, Aldridge DProperty, Clay,
72, ‘Blackwel] bore No. 3, Edmonston farm, south of Clay,
73. Blackwell bore No. 4, Edmonston farm, south of Clay,
74. Blackwel] bore No. 5, Hicks farm, south of Clay.
75. 0ld Blackwell shaft, Clay.
76. Baker bore No, 1, east of Wheatcroft,
77. Baker hore No. 2, Frier farm, west of Clay,
78. Baker bore No. 3, Henry farm, north of Fairmont,
79. Baker hore No. 4, Sidney Hil farm, near Baker mine, west of Clay.
80. Fairmont bore hole, Fairmont,
§1. Lige Cullen bhore hole, northwest of Fairmont,
82. Webster County Copal Co. bore, northeast of Providence,
83. Justice bore No, 1, east of Providence,
&4. Lisman well, Lisman,
85.

Location of Dixoy Wwell, southeast of Dixon,
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Green River, Lowland ... 29

I

Hardinsburg Sand Stone
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Ruff 84
43
. ines 173, 174
S 165 Survey ...... 2, 51, 82
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24
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Sebree City .. 54
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Shelton, E. I, .............
Sights, A. B. ...
Slaughterville
Smith's Mills
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