NOTE TO USERS

This reproduction is the best copy available.

UMI

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



THE GEOLOGY OF HENDERSON COUNTY, KENTUCKY,

A dissertation submitted in partial

fulfillment of the requirements of the aegree of

. e ‘-
RS TN ,.‘ N

- Doctor of PhllOSOphy

to the Graduaue Scnool "of the

Univer51ty of Clncinnatluh”
. 1828%8...¢
s e by‘ '
Charlﬂs Vcrnon Th;ls

J.

C. E., Univer31ty of Cln01nnat1 1988.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



: UMI Number: DP16774

INFORMATION TO USERS

The quality of this reproduction is dependent upon the quality of the copy
submitted. Broken or indistinct print, colored or poor quality illustrations and
photographs, print bleed-through, substandard margins, and improper
alignment can adversely affect reproduction.

In the unlikely event that the author did not send a complete manuscript and
there are missing pages, these will be noted. Also, if unauthorized
copyright material had to be removed, a note will indicate the deletion.

®

UMI

UMI Microform DP 16774
Copyright 2009 by ProQuest LLC
All rights reserved. This microform edition is protected against
unauthorized copying under Title 17, United States Code.

ProQuest LLC
789 East Eisenhower Parkway
P.O. Box 1346
Ann Arbor, Mi 48106-1346

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



CONTENTS

Chapter I. Geography

Location
| Latitude and longitude 1
Boundafieé ] 1
Relative location | 1
Culture | |
'Population 1

Occupations

Agriculture 2

Mining ' 2

Other industries 3
Transpoitation

Rivers 4

Railroads 4

.Highways 5
Climate 6

Chapter II. Topography
Introduction E

Drainage

(o]

General plan of drainage

The Ohic River 10
TOpograpﬁic types " 11
The flood plain 12
Description 12
Processes a2t work on flood plainl 13
The terrace section | 17

28 A2

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.




Tﬁe upper terrace
The lower terrace
Smith Nills dune section
f(HenderSon) Canoe Creek plain

Green River section

Chapter III. Stratigraﬁhy
Introduction
Mississippian scries
Pennsylvanian series
Cascyville formatibﬁ
Tradeﬁater formafion
Carbondale formétiog
Coal No. 9@ and the Kleiderer "fault"
Top of Carbondalé |
Lisgén formation
Anvil Rock sandstone
Coal No. 14
Lisman above Anvil Rock sandstone
Tertiary deposits
Pleistocene deposits
Terrace materials
Deécription
Hame
Age and origin
Loess
Description

Fossils

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

17
18
18
19
20

22
23
a7
3¢
30
33
37
42
43
44
45
48
51
54
54
54
56
56
57

57

59

ii



Origin

Age

Chapter Iv. Structure
General structure
Detailed structure
Data on which structure 1s based
Poole anticline
Geneva dome

Implications of a hypothesis of faulting
at the Geneva dome

Structure in Smith.Mills bottons

Structure in Green River flats

Chapter V. History of bed rocks.
. Mississippian |
Pennsylvanian
Caseyville
Tradewater
Carbondale

Lisman

Chapter VI. ©Physiographic and mantle rock history.
Introduction
Part A. Tertiary history
E;osion.
Peneplanatiocn at 550-foop level

Corralation
Geologic agee

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

‘61

oY

63
65
65

66

70
73
78

79
79
79
79
80
81

84
86

86

87
87

iii



Degradation 5f peneplain 88
Exvlanation of Figure 14. 89
Description of rock terraces g0

, Geologic ages of terraces 95

Sedimentation - the "Lafayette" gravels

Introduction : 96
Characteristicas of "Lafayette" in .

Henderson County 98

Character | o8

- Distribution ! 98

Origin k . | 99

Probable correlation of theszs terraces
with those on Lower Mississippi 100

Part B. The filled valleys.

General description

Arecal setting 102
Decscrivtion ) : 102
Previous work ” 104
The cutting of the valleyr 105
Effect of lithology 106
Improbability of major drainage
changes 107
Iuprobability of differential
depression 108
Lack of evidence of wide spread :
depression 110
The filling of the valleys . 112
Manner of filling - 112
General statement 112

Significance of backward slope
of floors of tributaries 113

Continuity of Henderson terraces
with known glacial terraces 113

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

iv



Conditions at time of filling 114

Age of fillings | 115

Ageséf the two prominent terraces 115

‘ Possibility of an earlier .fill 118"

" Part C. Origin of the loess of Henderson Co.

Introduction . - | 121
Previous work 121
Description of the loess 123

Eolian origin of the loess 1323
Deposits developed on eastern sides

of river flats 124
Sand lenses present only near
river flats 124
Loess carriss only land fossils 125
No leess ‘deposited duringvknown
glacial stages = 135
No derangement of the drainage 125

Part D. Recent history of the Ohio River
Intpoduction 130
Observations 132

~Present aggradation of the flood
plain 132

Character of flood plain below
the coal field 133

Character of flood pdain in ~ .
other contiguous regionsl34

Degradation of the channel of the

Ohio River. 134

Within the coal field - 134

Bélow the coal field 135
Interpretation 135
Introduction 135

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



vi

Posgibility that effects are due to

mouthward growth of Mississippi 137
Possgibility of recent climatic
change producing the effects 140
. Effect of climatic change upon
regimen of river 140
Evidence of climatic change 141
Gauses of flat high-watcr profile .145

Chapter VII. Economic geology.

Coal
Coals now work8d 148
Coal No. 9 | 148
Coal No., 12-14 151
S8eams not worked at present 158
Coal No. 11 153
Coal No. 6 153
Coals Nos. 7 and 6A 153
Other coals - 154
0il and Gas |
Developmant 154
Petrolifgroue strata . 154
Structurée 155
The Geneva dome 157
Possible anticline toward Mt. Vernon 157

Agricultural geology

Soils 158
Topography . 158
Marls 159

Structural materials

.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Gravel
Limestone
Clay
‘VWater supply
Enginecring geology
‘Cutting and silting of Ohio River
Danger of cutzoff abbve Henderson
Road building

Legal geology
Chapter ViII. Shaft and well logs

Chapter IX. Coal analyses

161

fr
[0))
av)

1623

163
164
165
166

168 -

2307 .

vii

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



LIST OF ILLUSTRATIONS

Geological Map of Henderson County

Plate 1.
Plate 2.

Figure

11,

13,
14.
15.
16.
17,
18,
"19,

20,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Graphic well records

Graphic well records

Map of Kentucky showing location of

Henderson County

Graham Hill wagon mine.

Charaoterlstlcs of Ohio River In Henderson
: County

Slough near Dam 48..

Stages in the development of a slough
Erosipnnof loess soil

Tertiafy gravels at locality 32

Tertiary grovels at locality 33

Bedding in terrace materials near Dam 48

Terrace materials at locality 65
Alternate strucﬁure at Geneva

Possible faulting near Geneva

Ideal cross-scction of county

llap of Tertiary terraces

Features of topography near Spottsville
Cross-section of Mississippi River

Profile of upper Mississippi River

Sketch map of filled valleys

Profile of Ohio River, showing terrace
remnants

Graph showing flood crests of Ohio River

In pocket

In pocket

In pocket

102

114 A

158

= ok = e ke > T e e > 2 = > >

viii



CHArIER I
GEOGRAPHY

. LOCATLON

Latitude and Longitude.. .nenderson County, .the region covered by

this report, -18. an 1rregu1ar area . inocluded between the meridians
6° 30 and 87° 55' west longitude, and. between. the parallels 37°

35! and '38° '00' north latitude,

Boundaries. ' It 1is bounded on the. north by, the "north shore” of the

ohio\River,‘wh1Ch separates it from Vanderburg and Posey Counties,
Iﬁdiana. All of 'the islands of .the Ohio ﬁiyer“on'tﬁé'north side

of the county are 1ncluded in 1%, as 1is, .algo . Green.River “lsland®,
which 18 ,pow an 18land only at 'high water, and.lies.to the north of
the low water course of the Ohio. On. the. west. it abuts Union County
and on the 'south, Webster Gounty. Green River.forms ‘most of ita
eastern boundary, beyond' which, in the latitude of. Menderson, lie
‘Daviess ‘County to the mortheast and MNeLean. . County.to the. southeasi.

‘Belative'Locattun.?'The‘wabga@'n%ver,‘forming‘the bopndgry_line

‘bgtween”lnd;ana'and’Illinpig,;joiﬁajthe'OhioLa”few:milea west of
the'qutenn'bouﬁdary of ‘the county. Henderson, the county seﬁt,
1168'teh“miles‘aouthjof:“«ansville,iIndidna;:and“not“qgite half
wa§'between'xouisvilre'and"Str‘Louis;*”The:areg'1s®1n;tho{north~
western"quarter'ot“th61Western,Kentucky'CQalfwiald.;:Thase features

are shown on the sketch.map; Figure.I,.p..|A.

CULLURE
Populatfdn

~‘The county has ‘a population of 27,609, of which. the
greater part-ls rural, while some 12,169 persons live in henderson,

the one city (census of 1920)., In addition to this one. city, there
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are ssveral villages, numbering .up to several hundred inhabitants.
" These are scattered around the outskirts. of the.county and include,
travelling clockwise from nenderson, Spottsville, Bluff City,
‘Hebbardsville, Robard, Corydon and. Smith Mills. One large village,
Zion, lies in the. interior .of the .courty. These villages are all
Primarily‘couﬁtfy villages, with mines.at.Ro?ﬁrd”and until lately
in Corydon, giving a touch of industrial 1ife., Henderson, however,
hés réther variod industries.because of .its happy.situation, im-
mediately on the shores of the Ohlo.yet .entirely floodless. The
industries and other features of. Henderson.zre.treated below.

Occupations

Agriculture. The chief.occupation in Henderson County 1is agricul-

ture., There ave many types of soll and.of.topography, to be dis-
cussed later, giving rise to a variety‘oﬁnfarmipnédgcts, but by
far the most important are corn .and.tobacco.. About 70,000 acres

of corn are grown per year at an average.value.of twenty dollars
per acre. In 1924, some 10,000 ‘acres of. tobacco were raised at

an average price of sixty dollars an acre. The tobacco acreage

is being decreased so that now thero are perhaps only 8,000 acres
‘in pobacco:? Some. stock.1s. ralsed~ .cattle.and. hogs,. in.the.level. .

——

“#Statements of Lonald Martin, former county agent.of Henderson Co.

or gently folling country ‘around’ senderson, and‘féwer”sheep in the
rougher areas between Hebbardsville and Robards. In the last decade
horticulture has riaen.in.imporxance.until.now_sucooggrulmoommercial‘
orchards of apples and peaches are found on the higher portions of
'the gently rolling part of the county.

Mining.  Next to agriculture, mining is by far the most important
industry. The mines in Henderson alone. have a. payroll probably

greater than all other industries in the county.

There are four large railroad shipping mines in the county:
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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the Southland Coal Company, operating two shafts at Henderson,

the Pittsburg Coal Company at Baskett, the Panama Coal Company

at Robards, and one at Jennings Switch.. In addition there is the
Cash Creek Coal Company at Riv. ‘slde), four miles west of Curdsville,
shipping via Green River. The L. #. & W. Coal. Company has just
opened a shaft at Lee's switch.. Many well equipped wagon mines
cover the county, there belng eight in operation at the present
time.

The drop in the price of coal, poor methods of mining,
and insufficient capital have caused the abandonment of numerous
shafts. There are nine or ten.such shafts in the county which
have been abandoned within the last ten yeers. Some of these are
waiting until the price of coal rises,. while. others have been
entirely ruined by mismanagement.

~ All the coal mined commercially now or formerly within
the county comes from the No. 9 seam, with the exception of that
mined at Smith Mills and that at:Corydon, which comes from a hlgher
seam correlating with the No. 14 coal of Webster County. No. 9
coal lies within working distance of the.surface throughout the
county, and is probably present everywhere within if except under
Some oflthe,alluvial flats .of the eastern part, where it has been
eroded, and in a restricted area near Wilson station, where it
Probably was never deposited.-

Other Industries. The other industries of ‘the ccunty are all con-~

centrated in neqderson. The most important of these is the cotton
textile, using about 8,000 bales of cotton per year.

senderson 1s the .chief market for dark tobacco, inasmch
a8 80 much of it is raised in the close vicinity. Something like
thirteen million pounds are handled per year. As an outgrowth of
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the usual tobacco trade, one of the few nicotine plants of the

country is established here.

A meat packing plant handliné_aome.five.millibn pounds
per year is partly the result of the number of hogs raised in the
county, while a camning and pickling plant is led here by the

| garden produce, chiefly tomatoes, of thg surrounding region.

Transportation

Rivers. The Ohio River furnishes sixty-one miles of waterway to
neﬁderaon County, .while Green River flows for forty miles along
the eastern border. Both are navigable throughout the year.

The Ohio River is kept at a 9-footipool stage by the
series of dams lately erected by the WaraDepartmqnt. Two of'ﬁhese
dams, No. 47 opposite Newburg, Indiana, and No. 48, about six miles
below Henderson, are in the county, while“No. 49 18 only a few
miles below the western county line.

. Green River requires much less engineering skill to be

made continually navigable than does the Ohio. It 1is a very deep
river and~the two lower dams in it are some sixty miles apart.
One dam is located within the county, that at Spottsville, some °
elght miles above the mouth of the river. Green River furnishes
an excellent ice harbor for river craft, never having been known
to carry an inconvenlent amount of lce." -

At present, neither of 'these streams is being used to
any extent for produce from this county.. No large shipments are
made on the Ohio and only two mines are at present shipping via
Green River. ‘During the World War, Green River was lined through-
out its portion contiguous to this county with coal mines using
1t for an outlet. Seven mines were in operation at that time.

Railroads. Henderson County is well equipped with railroads

et 4
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because the  Henderson rallroad bridge furnishes one of the few
crossings of the Ohio below Loulsville and.because its gentle
topo; ~aphy makes railroad.location easy. Practically the only
railroad cut in the county 1s.the ten or fifteen foot out of the
L. He & 8t. L. near Spottsville. Radiating‘out from Henderson are
three lines: the Illinois Central rumning.southwesterly through
Corydon, the Louisville, Henderson.and St. Louls running easterly
thpough Spottsville, and the Logisvilleland Nasﬁxille, coursing
soﬁtherly through Robards. o the north, Henderson is furnished
an outiet'through Evansville, Indiana, by thé Le. & Noy I. Co, and
by the Evansville Electric.

sighways. Two national highways are routed through ienderson
County, the "Dixie-B Line*, .coming through Evansville and running
southerly to > ave the county at. roole, and _the.Ohio River Routs,
from Owensboro, through Spottsville, nenderson and Corydonlté
Morganfield, Union County. and beyond.” Besides these two national
highways, there are other better class highways radiating from
Henderson 1like the spokes of a wheel, one bearing:south of east
to nebbardsville and beyond, tyo running southeast, one to Robards
and one west to Smith Mills.

These roads are all gravelled roads; wide -and with easy
grades. Outside'of:nehderson”thereqis'notﬁa mile of permanent
hard surface 1n.thefdounty. nowevaxr, the gravel, when well drained
and' constantly. tended, gives:a very good ‘riding surface, The
county has "just embarked on -a large road bullding program and a
few years will no doubt see“great‘improvement?ih these main_arteries.

Branching off from:the main arteries-is the checker-work
of“dirt roads, . removed from eachAothen'in~both~dtrecpi§ns in the

upland portion of the county by distances gemerally of about a
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mile or a mile and a half. In the rougher eastern portion of the
county these roads tend to follow ridges but do not do so consiste-
éntly. Throughout the remainder. of the county, the roads follow
Property lines in general, without _regard to topography, and are
the relics of horse-and-buggy days. Generally cut in the loose,
loess-1ike dirt that blankets the uplands,. they wash very badly,
especially on the grades, and make. automobile.traffic precarious
in places. The contimual and rapid wearing and washing of the
road, accentuated by the necessary continual. grading, 1sﬁsharply
pointed out by such sights as old gate steps standing two feet or
more above the present road, and by the ten. or fifteen foot chasme-

1ike rosd cuts (all unconsolidated material), seen in the western

part of the county.
CLIMATE

Avallable reports on Henderson .County are not many, but
there are considerable‘data‘on.owensboro; Daviess’ County, just east
of Henderson. Inasmuch as, both are river stations, without marked
differences in topography,.it .may be assumed that conditions are
sufficiently similar to warrant comparison,

| The mean annual temperature recorded at Owensboro, cover-

ing a period of 26 years, is 56.8°. The mean maximum for the same
period 18 66.6°, the nean minimun 47°, . The “coldest. month. 1s January,
which has a mean of 34.9° ‘and a mean minimum of. 26°, ‘The hottest
month is July, with .a mean of 77.8° and a mean maximum of 88,3°,
Extremes of temperature recorded for this station for the same
period are:103° in July and -21° in February.

Prevailing winds. are from the souph-from April to Septem~
ber inclusive, from. the séutheast:during.October, and frbm the north-

west during the remsining months. The wind velocity is not recorded
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for either Henderson or Owensboro, but at Evansville, Indisna, just
north of Henderson, the record. for 25 years shows an average yearly
velocity of 8.3 miles per hour. The maximum velocity recorded for
" this statfon is 77 miles per.hour on August 26, 1916. Average
monthly velooity ranges from 10.2 miles per hour during March to
6.2 'miles per hour during August.
The precipitation record for Henderson, from 1894 to

1903 and’ from 1917“to”1922“1nolu81ve, is8 as follows:

Lowest annual rainfall 34.32 inches (1918)
tilgheast annual rainfall - 49.73 inches (1897)
Average annual rainfall . " 43.22 inches

Average monthly rainfall- lowest  2.52 inches (February)
Average monthly rainfall- highest '5.37 inches (March)

Periods of exceptional rainfallloccurred in March, 1897, which shows
an average for the month of 1l.64"inches, and in June, 1900, with an
average for the month of '11.01 inches. Perlods of ‘exceptional
drought oécurred'in February, .18985 and ;nzSeptember, 1897, both of
which show an average for the month of 0.08 "inches.

The record for Owensboro for the period of 26 years shows
an annual average of 104 days with 0.0l inch or more of precipita-
tion. Monthly averages range from 1l .days dufing.the months of’
March, April and May to.6 days in October.. The average annual
snowfall 18 1l.3 inches.

‘The frost date recorded for Henderson from 1894 to 1902
show the length of the growing season varying.from 159 days in 1895
to 221 days in 1894, with an average for. the nine years of 198 days.
- -Other data 'are as follows:

Earliest date of £irst killing frost ~September 30 (1899)
Latest date of first killing frost = November 11 °(1897)

Latest date of last killing frost May 14 (1895)
Earliest date of last killing frost  March 30 (1894)

)
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The frost data for Owensboro for the period from 1896 to

1922 dre s follows:

Average date of first killing frost Qctober 23
Average date of last killing frost - April 12
Average’ length of "growing season 194 days

Latest date of killing frost in Spring May 2
Earliest date of killing frost in Fall September 30
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GHAPTER 1I
POPOGRAPRY

INTRODUCTLION -

Under the title. “Topography", the surface of the county
willl be discussed; its altitude, its shape, its.drainage and other
features that can be seen on a%topographic,'as.contrasted With.a
geologic,‘map. In this chapter certain. processes causing sbme of
the féatures will be indicated;"but“affullgaccoupt of the develop-
ment of the topographic. surface will be_postponed.to chabter:YI,
after a discussion of the materials underlying this surface.

Technically, the oounty may .be.described physiograph-

. ically 'as & region peneplained’ and now . standing at an elevation
of 660" to 580 'feet; eroded to early old age by streams flowing at
an. elevation of 300 feet or leas; alluviated to an elevation of
390 ‘feet, approximately, with‘preéent streams.developing broad,
flood-plains about 20 .feet ‘lower, and the whole upland’ covered

- and'bed‘rock features generally. obscured and over large areas con-
cealed by a deposit of wind blown,. fine sand and loess, forming
modified dunes near the river and mantling the uplands, This con-

cise statement will now-be elaborated.
DRAINAGE -

:General fldn‘of Drainage

_ All drainage. of. the county: 1s, as one would expecﬁ}.even-
‘tually to the .Ohio; via & multitude of ‘sloughs in the flood-plain
and' three main ‘streams in ‘the uplands. “These“three“étreams are
Highland Creek, entering the oOhio at Uniontown,.(Uslon County),
draining perhaps the southwestern fifth but forming in large part
the wertern boundary of ienderson County; Canoe Creek,: joining

the Ohio just below the city of nenderson and draining approxi-
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mately the central two-fifths of the uplands; and”Gré;n River,
' with'ita'mcuth'#even miles. northeast of‘henderson, although twenty
miles by river above that town, and’ carrying the run-off of the
eastern two-fifths of 'the uplands. "The two former are meandering,
tortdﬁus creeks intrenched in broad flood-plains and falling some
81x inches to the mile. " Green.River is a deep,. generally placid
stream falling, in the 1ower"60jmilés‘of.1tq.course, at an average
rate of about 4.5 inches per mile.

| The Ohio River

The Ohio River flows for about. sixty-one miles along
the northern border of the county, although.the air line diatange
1s only about thirtyrthiee miles. .Its characteristiocs may be
"8tudied from the chart, Fig. 8. In this diataﬁ?e its low water
fall was, before the introduction ofithe goverqment dans, 18.2 feet,
&n average fall of 'a 1little’ over 3% inches per milg; The gradient
1§ not regular. In.a'distance of six miles, from the Daviess
Coﬁnty“line to the location of the Newburg Dam, (No. 47)'1£'fa113
about- 3% feet, an average of ‘seven inches to the mile; for the next
fourteen miles, to Just-above the bend at Evansville, it falls only
2% feet; averaging two and ‘one-eighth inches per mile;.in the miie
ang a half“af'thb'bend'xt"drOpafover:a root;ﬁand'then'to nenderson
Bridge;:a distance of ‘eleven and a half#miles,_dropsgl;Z'feet; an
average of 1% inches per mile, after which 1t descends fairly
uniformly in a distance of twenty-eight miles to the Union County
line, at an average rate of 4.3 inches.per mile, or.a total of ten
feet,

The..channel bottom;is:very-1rregular;f;anging, previous
to the construction.of. the dams, from 'a.lov water depth of. about

three feet, two miles below Henderson,.to .34 feet just above the
Union Countv l1ine. 33 feet at West Franklin and 36 feet just below
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ig. 3, Characteristics of the Ohio ‘River in Henderson County.
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Evansvilie. Thesé deep holes haveﬂdifferant.éausea. That below
Evansville seems to be the result of a rock bar at Howell, the
down-river portion of Evansville, which. deflects the river and
by narrowing the channel,.increases. the current.. .This rock bar
is glso the cause of the peculiar and uncoummon reentrant §f the
river at this place, at what should be the. apex. of the meander.
The ‘deep portion at WWest Franklin is the result.of the concentra-
tion of the current at the outside of a sharp. reversal in the
meanders; and that below Mt. Vernon.(Ifidiana).has the same origin.
It will be seen. from the chart. that the bed of the river
1s made up of all possible types of ‘material.,. The unconsolidated
material ranges from mud through sand to gravel, while solid rook
1s not uncommon in 1ts channel and occurs even.more frequently
near the shorg. The solid rock is uncovered only at the. outer
Curves of thelmeandera. 1he reason.for this seems to be that here
the rivér encroacﬁea‘upon a rock.shelf, which, it 1s belleved, is
Present in the river valley throughout the county at:an elevation
of . about 300 feet"A;:f. %
HOPOURAPHIG TYPES
nenderson‘COunty'may‘be:diyided“for?purpoaea of topo-
'Eraphic“description:intO'five“sectIons::the“floodéplains of the
O§io°and Green Rivers, the alluvial. terraces. of: these two rivers,
the smith M1lls-dune section, the Canoe Creek plain, .and. the Green
River-section. Boundary lines between these sections. aie hard to
draw, because one type of topography merges into. another. The
flood=plain and terrace" sections are continued up 'all" the creeks
far within the" other ‘sections. Perhaps one half' the county lies
at or below the level of the terrace. The modified dunes of the
Smith M111s section grade insensibly into the. loess-covered low
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~h1118 of the Canoe Creek Section. The rough topography of the
Green River Section becomes more gentle,going-westward, 80 that
the westernmost portion of this section is like in character to
the “easternmost portion of the Canoce tUreek territory. bespite,
however; these transitional phases, theée sections remein, as
types, different in aspect and in origin,

The Flood-plain -

Descrigtion. The flood~plain.section of the. county will be de~
fined as that portion which‘is at present.subject to annual floods.

It includes approximately one fourth of .the county. On Green
River there is very 1little of this flood-plain.developed. There
1s a strip near Cash Creek and a strip one-half .to one mile wide
from Curdsville to the point where the,county 1ine departs from
the river. The area between Green River and the Ohlo belongs
almoét entirely to this division, although there are included
Patches of the terrace somewhat reduced. in elevation. The next
'large portion and the most typlcally developed part of the flood
Plain is that included in the narrow peninsula of Kentucky, run-
ning from just above nenderson to Evansville  (Indiana), and its
associated portion north of the river, Green River Island (Ky.)
In the western part of the county, that portion nown as “Coon
Country' and bounded by the ‘Ohio River and Pond Creek, comprises
the- largest unit of this topographic division.

This flood-plain has an elevation of 370 to 376 feet at
the natural levees, where it enters the county; near. nenderscn the
corresponding elevations are from 365 to 370 feet and where the
river leaves 'the county, the ‘elevations are from 385 to. 360 feet.

The flood~-plain has therefore approximately the same s8lope as the
*iver in high water.
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The dralnage of the plain is all away from the river
because of the natural levees which everywhere rim the river-
ward part of it. This gives rise to some surprising examples of
drainage such as that at the mounds near Dam 48, where run-off
originating within 500 feet of the river pursues its course by
way.of Pond and Highland Creeks for some twenty miles before
entering the river. In a few places.such as. the peninsula of
Kentucky, oﬁposite Evansville, the sloughs run directly into the
river, but over the larger portion. of the plain they are tributary
to permenent or intermittent strpams which run along the innermost
part of the plain at the foot of the. scarps of the uplands. The
surface is monotonous in the extreme; the eye .does not discern the
low, elongated swells and dep:essiona.which rise or fall at the
rate of about five or. ten feet per mile, and deeper sloughs lie only
ten or fifteen feet below the neighboring country.
"Processes at.work. on £lood.plain.. .The quantity and size of material

which a .stream can carry varies with 1ts veldcity. Vhen, therefore,
a stream overfiows 1ts banks and covers a.large area with its ﬁ
wuddy waters, the silt particles rapidly .settle. out of the compar-
atively quiet slack water and cover the ‘area With'.an alluvial coat-
ing. Near the channel:the rushing waters of the naein stream come
in contact with the backwater. . Along this zone where the velocity
13 first checked, more material is dropped than in any other equal
area in.the  flooded distrioct and so a low ridge,xor natural levee,
18 built hewe. The material in the remainder of the flooded
district is so distributed that the resulting built-up surface

8lopes gently back from this leves.
As the riverward portion of the floodfplain is kept con=-

tinually higher than the rest of the flood-plain, the.drainage in
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low-water seasons naturally flows backward to the bluffs and any
8treams running longitudinally on. this plain are pushed back
against the bluff. One of the most nute-worthy examples of this
1s Pond Greek, previously mentioned. This stream starts near
Dam 48 (50,41) and flows westward, nonthwarﬁ, then south-westward,
8kirting the terraces and bluffs for some twelve miles.

The drainage into these master streams 1s by means of
Bhaliow troughs, or sloughs. These sloughs may apparently- origi-
nate in two ways, one constructional;lthe,othef destructional,

When a river flows over a broad flood-plain, it continues
to increase the width of its meanders by undercutting the outside
of’ the curve, where the current is concentrated, and the filling
’up of the inside of the curve, where. the current is comparatively
Slight. Under ideal conditions the river would probably cut
uniformly into the banks at the outside of "the curve and uniformly
‘deposit on the inside, leaving a perfeoctly flat flood-plain behind
'it'.

However, “this simple process 1s .. uplicated by the im-
Position upon it of factors meking for non-uniformaction. These
factors may be the inequalities in resistance to wear ofvthe bed
of’ the stream, which may be of bed-rock; gravel, sand, or silt;
conflicting currents at: the mouths of tributaries; or accumila-
tlons of unconsolidated material, such as sand dunes, near the
bank of the ‘stream, which furnish additional material to he under-
cut i{nto the stream at some points. In addition, it is the habit
of a stream to swing its current from one side to the other, pro-
ducing bars more or less alternately on opposite sides of the
channel, with "oroas-overs" of the current between them. Vhatevepr

be the cause, it is evident that the habit of heavily loaded streams
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18 to form bars and islands in 1ts bed.
It seems that in the bars and islaends in the river in”

Henderson County, we can 880 different stages in the formation
of a slough. In‘éigure ¥, there are given three. examples which
may 1llustrate steps 1n4thia process.

In. part upn of ‘this flgure, there. 1s reproduced a map
of Dismond Island, about 15 miles below nenderson. The current
of the river is now to the south of Diamond Island, and a sand
bar is being built out from the north side of. the island., If"
the present process continues, Diamond Tsiand will in time be
conneoted with the morth bank of the river by this sand bar. It
.. will then have the appearance of the island.and bar figured in
part "B',’

part “B" represents a bar forming on the Kentucky shore
.just above Mt. Vernon, Indiana. It soems probable that, with the
extension of the meander at this point, the bar will.sontinue to
grow until finally it is a part of the Kentucky mainland. ' Should
this occur, the new land will ‘have the appearance of the politically
famous Green’ River "Island’.

green River "Island" la shown in part "C" of the figure.
It 1ies just above Evansville, Indiana, 1s separated from the In-
dilana mainl;nd only by & slough, but 1s politically a' part of Ken~
tucky., At the time of a sult for 1ts possession ‘between the two
8tates, geologlcal and hearsay evidenceiwaa'given 1ittle welight.
However, it was shown that in. the early days. of settlement both
Indians and Kentucky consldered 1t a part ‘of Kentueky under the
definition of the Indiana-Kentucky boundary as the north shore of
the Ohio. A copy of the map of the original Henderson Grant, pre-
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Sserved in the courthouse at Henderson, shows this land as a true

. #
i1sland... Pwo.rare.old. small-scale.maps.. in .the .offices .of .the.

\
*#(1) “Map of the State of Kentucky, from Actual Survey, by Elihu
Barker of ‘Philadelphia’, published by J..Debrell (?), London, 1795
(2) "Map of the State of Kentucky, with the Adjoining Territories,
by J. Russell, 1794", published by.H..D..Symonds,.London, 1794.

Kentucky Geological Survey also show this a3 an island. It seems
Probable that in the last 150 years this land has first been united
at Yow water with the north shore of the Ohio . and so furnishes the
final example of the construotionaluformation.of a slough;‘-%”

Examples.of  such sloughs. seem.to be found preeminently
within the big bend .of the, Ohlo opposite lenderson, in Indilana.
Here the sloughs run straight across at. the neck. of the meander
and become more and more ourved as the present channel of the
Ohio is approached, .suggesting that they repreaent old courses
of the river in the prograasive.extension;of its meander. Other
‘ such sloughs are epparently those across the bend of the river
Just above Diamond Island, in Kentucky.

It would seem, however, that not.all the 'sloughs are
deVeloped‘in this manner. sbme seem .to be true consequent streams
developed ‘on the original slope of the flood-plain, through the
Usual forces of erosion.

‘The ‘clearest examples of this type of:slough are found
in therdrginage~of‘that“portion.of'the'flood-plain'near and ex~-
tending into Union County, ‘on the Unlontown topographic sheet.
Here Powell Lake and (rassy Pond, bayous. trending north-south,
Occupy the center of the flood-plain 1n81@p the meander at this
P°1nt._ Sloughs branch back frgm'thaae'bayous on both sides,
8lving the drainage a centipede shape. It seems evident that

these represent true consequent streams following the alope of
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the flood plain from the natural’ 'levees on both sides to the low
sag in the center, and then following this sag downstream with

the general fall of “the flood-plain.’

Terrace section

Two alluvial terraces skirt the flood-plain in several

Portions of the county.
Ihe upper terrace. The upper terrace 1s best developed in this

°°uﬁty in a strip a 1ittle over a mile wide, extending from

~ Henderson westward through Geneva almost to Smith Mills. Another

smell area is preserved above Atkinson Park at Henderson. On Green
River this terrace 18 well seen about;Blnff“Cify; ‘On the Indiana
8lde of’tﬁe river it is preserved in.the bﬁoad.IOWIapd between
Evansville and Newburg, and in & wide stretch extending from Mt.
Vernon some eight miles east.

This surface has apparently. a’ slightly greater fall than
the river. It 1s about 395 feet above sea level at Bluff City,

| about 390 feet at Henderson, and a little over 380 feet above the

~_86a near Mt. Vernon.

~ This terrace runs an indeterminate. distance up the

Creeks, ~I£'generally"merges"1n,a gentleﬂcurve”with'thp upland
areas-due  to wash of ‘the loess from'the uplands. * It merges with
the flood-plains of the creeks by an actual decrease in altitude;
that s, the terrace slope as continued up the.creeks is backward
&ﬁﬁ-away ffgm the ‘river. : -

" This terrace is ‘drained by meandering intermittent or ‘
Permanent streams. In the sections preserved on the Kentﬁcky
8lde, the streams are pushed back against”the bounding bluffs,
like ‘the streams on ‘the flood-plain, ‘as well :shown: on the strip
around (jeneva and near Bluff City. In the wider stretches in
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Indiana the streams pursue more irregular courses.

The topography of. this terrace away from its edge is
8Ven more monotonous than.that of the flood plain. The ridge-
1like swells and sags do not oocur here, and.the eye discexrns
nothing but a f;at plain. Near the edge of the terrace there
are in some places’Iow.ridgeé“of sand and 8i1lt, and at nendersou
and near Dam 48 there_are accumulations of fine sand and loess
*ising some 75 feet above the. level.of the terrace.

Ihe lower terrace.. The lower terrace forms the second bottoms of
the western part of the county,. from Smith Mills southwestward.

This land "18 overflowed, but only at periods.of extreme high water.
It has an.elevation of about 370" feet.above sea.level whereas the
flood plain of this section has. an elevation. of.not qulte 360 feet
above seg ;eveI;, East of Mt. Vernon,.in Indlans,.another portion
°f"fhis'terrace'is“preserved.. It lles here between the fldod4p1ain%
°L the river and the portion of the upper terrace.previocusly de-
8cribeq, -

This lower terrace has many of the characteristios of

'the“upper.“‘In“ghe"broadﬁarea preserved.in Indiana some of the
atreams'are"'displaced'againafythe.bluffs:.’and others. are not. The
'Surfaoe“of“this”tarrace;“like‘thatfof“the upper, is. mch flatter
than that~of-tho~presqnt'fladdaplain;
Smith‘MIIIa“Dune*Séotibn )
That ' upland: portion "of 'the. county enclrcling Smith Mills

(48-45)%, - extending :south. to #ighland. Creek and east to just beyond

e
gid For the purpose of ready reference, the area discussed 'is con~
at_ered~to»be-cut into seotions by lines of latitude and longitude

t intervals ‘of one minute. "The first reference number given refers
m: the minutes of latitude.in excess of 379, ‘and the .second to

n Nutes of longitude in excess of 87 .. The point to be located lies
ugér the intersection of these two lines.
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the meridian 87°°45', will be designated the Smith Mills dune
. 8ection. nere we find thick accurmlations of .unconsolidated sedi-
nents as revealed in bluffs and in wells. The portion from Smith
¥1lls north 1s very much dissected; deep washes occur in -the tilled
lands but' solid rock is never exposed. ‘the.region south and west
Of Smith Mills 1s lower and more gently rolling.

: In ghe bluffs forming the northern edge of this section,
the Madisonville limestone occurs in its meximum development in
the county. As a result of this thiclkness. of limestone underlying
the porous materials. above 1t,”the.oﬁiy_sinkhole in the county has
developed here. The water seeping through the loess above has
found aﬁ outlet along the cracks in. the limestone, and enlarged
these cracks by dissolving portions of the.rock wntil now a large
8tream issues from.the "Roek Spring"‘atjthe.base of the bluff.

The underground drainage has, in the course of time carried away

8 portion of the overlying. loess until now a depression or sink-

hole occurs there.
The eastern boundary of ‘the section has been set arbi-

tr&rily.‘ The topography in the section.is considered essentially .
due to ' the aceumlstion of *wind blown dust and sand; that to the

fast 1s-considered- essentially due to the erosion of the under-

lyih& bed rock which was later simply mantled or blanketed with
loess. with a gradual ‘decrease in the amount of wind blown
Daterial, the latter type becomes more prominent, but there is no
Sharp transition from one type to another.

(4enderson) Canoe Creek Plain

The drainage area of Canoe Creek and .of Highland Creek

Within the confines of this county and.excluding the Smith Mills

88ction just considered, forms a natural. topographic unit. This
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is the topographic type to vhich Dr. Glenn.in.his publication on

WebstereCounty*, raefers.as the nenderson. Plain.. Inasmuch as

%*Glenn, L. C., Geology & Coals. of Vlebster Co.- Kentucky Geologicel
Survey, Serles VI, vol. 5, 1922. .

Henderson is located on a different type of“topdgraphy, it 1s
thought better to dispense in. the report with .that name for this
section. By naming 1t Canoe Creek, we designate. the chief area in
which it is developed.- .

This area 1s one of low. ridges covered.by loess in de=-
creasing thickness from north and west to eouthéast, and of widse
alluviated valleys. Bed rock is seldom seen and when 1t is seen,
occurs in exposures from one to five feet 1n height, where a creek
happens to be cutting against bed rock or where a resistant ledge
is high in the hills, as the Madisanville liméstone in the hills
northeast of Poole, or where such a ledge 1s'ﬁaahbd'clean in the
road bed, as a few exposures of the.coarse basal sandstone of the
ILisman formation. The drainage is of ‘dendritic, or irregularly
branching, type. The country is gently rolling,.with a total re-
lief of 200 feet and a local relief, excepting in the Poole hills
and a few other isolated hills; of 100 feet. . Such isolated hills
are found in the Graham nills. section. (60-31), rising to 540 feet
elevation; a few hills (42-30) near Robards rising to 560 feet and
in the Poole hills previously mentioned, rising to 6560 feet. These

last two localities are on the divide betvween the Green River and

@Green River Section

The Green River section is defined as that territory
drained by Green.River and including also the range of hills along

the Ohio for two or three miles below the mouth of Green River.
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.o While this territory is Qot everywhere rough, it is as

&, wvhole much rougher than the. Cance Creek section, bacéusa 6ﬂ the
greater dissection due. to its proximity to Green River and fo &ha
presence above drainage. of tlie resistant Anvil Rock sandstone .
through most"of"the area. The total relief is the aqme,as,tha£

of " the' Canoe Creek‘sectiqn“but:the.lbcaILrelibﬁ;LWhile comparable

in the western part to that of the Canoe. Creek.section, in the
eastern part near ‘Green' River amounts. to. the full: 200 feet. Filled

valleys are as prominent in this section.as .in.the preceding.
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CHAPTER TII

STRATIGRAPHY

~INTRODUUTLON'

The bedded rocks of the earthts crust.are divided by
géologiste into certain standard.groups, named commonly after a
locélit§ in which the group was first. studied and which has been
taken as the type locality.for it...For"the;convenienqe of the
general’ reader the groups of rocks which are.considered in ‘this
report are named balow,'beginning"with”the highest, and therefore
the youngest, ones. |

Cenozoic Rocks
Recent System Mud'depos;tedion fIbod'pIain.

811t and . sand of terrace and loess
. .covering hard rock of county.

Pleistocene System
"("Glaclal Age").

Pertiary System

Pliocene Series

Hill top gravels.

Miocene: Series Not represented in this area.
Oligoéene Series’ Not‘represenﬁed;in this area.
Eocene Series " Not represented in this area.
Mesozoic Rocks " Not represented in this area.

Paleozolc Rocks
Permian System” "Not represented in this area.
Pennsylvanian System _COal bearing rocks. of county.
Lisman Formation |
Carbondsle Formation
‘Tradewater Formation
~ “Caseyville Formation
‘Mtaatssgppian‘System C

Probably strata at bottom of oil
tests in eastern part of county.
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MISSISSIPPIAN SERLES
The strata of the Miseissippian"series do not outcrop
in this county. They are included in this discussion only because
of their interest in. connection . with oll and. gas prospécting.
_ The nearest outcrops of the Mississipplan strata lie some

35 miles to the west of this area and.some.55 miles to the south
and east. The only wells in this county. which have entered this
series are the -uregory well.at. loeality 36-.(50,26)%, near Spotts-

#The locality numbers refer to numbers on.the map. of the county.

For meaning .of numbers in:parentheses, see-footnote,-page 8.
The well records are. tabulated in Chapter VIII, and are given

‘graphically in Plates-l:and.2, inserted at back of this-volume,

Vville, the Rolland well at. locality 41‘(46,211;‘hear‘nebbardsville,

and ‘the Fred Williams well at locality 41 (47,28), near Zion, and
‘Perhaps -the diamond drilled coal.test at the Southland mine in

Hendersomm (locality 20).

.

A comparison of sections in the. Misaissippian bordering

the coal fleld. in Kentucky . end: in. I1linois> ™ and Indiana***

——— P

'*Butts Chas., The Mississippian series of western Kentucky,. Xy.

Geologioal Survey, Series VI, Vol. 7, 1922.

#4(1) Butts, Chas. Geology of the Equallty-Shawneetown area, Ill.
Geol. Swrvey,. Bull. 47, 1925,
(2) Weller, Sturat, Geology of Hardin County,. Ill.. Geol. Survey,
Bull. 41, 1920. .

*%Malott, Clyde A.,. The upper Chester of Indiana, Proceedings
Indiana Academy. of . Science, Vol. 34, 1924;.p. . .103.. . .

-

8hows that'tho'upper‘Ohester:qonéists largely .of shales .and lime~
atdhés,'that'the‘mambers“are'variéble,“ﬁut'that some .limestone
occurs in all the sections in the upper 200 feet. The limestome
apparently decreases in amount from west to east.

A well in-McLeen County , about 15 miles southeast of

S r——

#J11lson, W. R., 011l fleld stratigraphy of Kentucky, Xy. Geol.
Survey, Series VI, Vol. 3, 1922; p. 504.
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Robard, shows the upper 150 feet of Misstssipplian to be about half
limestone, and the top of the Mississippian.to be about 1420 feet
below Coal No. 9. A well at New Haven, Ill., about 30 miles west
of Henderson, sﬁows the upper. 150 feet. of Mississippilan there to
be about half limestone, and the top to be abocut 1000.feet below
Coal No. 9.7

Going northward the Chester formations drop out and in
central Indiana the basal Potitsville rests upon the St. Genevieve
group,uthe.Cheaten“being.entinely;non-exiﬁtent4* In the wells.

e

#Logan, W. N., Handbook of Indiana Geology, Indiana uept. of Con-
servation, Publication No. 213-p. 5287 1922. » ,

drilled for oil in the southwestern corner of Indiana the records
are confusing, either due to a change in. character of the Chester
sediments or to poor interpretation .of tho.cuftings by the driller.

" In this county the only deta available, are furnished by
the four wells mentioned above. The three oil wells.in the eastern
part of the county surely entered the Misslssipplan but their
racords cannot be made to harmonize with each other nor with the
diamond drilling at Henderson. So little confldence can be pleced
in the accuracy of*these“three‘oillrecords that an attempt to draw
even'tentative“qonclusrans“from them can only. be made on the basls
of a study of tne.nenderaoh well recoxd (locality 20).

This well penetrated to a depth of 1282 feet below No. 9

Coal. At a depth of 896 feet below this coal there begins a 146~
foot sandstone; succeeded by 125‘;e§t'of'predominantly shaly strate,
and this, in turn, by 115 feet of 'sandstone. The str#tigraphic
Correlation of”these“lasp two groups raise@ the question of the

Mlssissippian-Pennsylvanian contact.

It is possible that the base of the l46-foot sandstone
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marks the ba;e of the Pennsylvanlan and that the remaining 240 feet
represent Chester strata. Such a correlation would make these |
strata prébably equivalent to the Buffalo./allow group of shales
underlain by the Tar Springs sandstone, as shown.where‘these strata
come to the surface 50 miles east, or.to the shaly group of upper
Chester with the underlying Palestine sandstone found in outerop

an equal distance to the west. '

The obvious objection .to this interpnétation is .that 1t
means that in é40 feet of upper Chester strata, thore 1s not pre-
sent a fopt‘Qf.Iimestone, whereas in every obtainable section sur-
rounding this territory, some lime is found in these strata, and
in many of them, as in the Equality, Illinois,. section and in thé

:New Haven record, it forms the preponderant part. In accepting
this interpretation, one is forced to the conclusion that the
sediments in this area in upper Chester time were coarser than
anywhere else in the three states, so far as known. '

To interpreé the entir> Southland well as Pennsylvanian
means that at least'1300 feet "of Pennsylvanian strata lle beneath
Coal No. 9. This thickness equals that of the 'section‘in the
Webster .County..syncline”. and 1s 250 feet.greater. than that found

oy R

*L. C. Glenn, Op. Cit., General--section.

| in the New Haven well."it is some 600 to 800 feet greater than
that found in Ihdiana wells. a’ few miles-north, as interpreted by
the Indiana Geologleal Survey. Ve shall 'see later, howe\ier, that
this interpretation is probably in error (page 74 ), A~thickness
Of 1300 feet of Pennsylvanian strata below Coal No. 9 also means

that the Caseyville (basal Pottsville) would be about 600 feet

2b

thick at this point, that ia, it would be as much as 100 feet thicker

8% this point than it is in the center of the Vebster County syncline,
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where the strata would be expected to reach their maximum thickness.
However, at Sebres Springs, between the center of the
Vlebster County syncline and the Henderson well, some 20 miles from

the lattér, a .thicknesg. of 575 feet of Caseyville was recorded.”

#L. C. Glenn; Op. Cit.; ps 170

This agrees well with the thickneas observed ln the Henderson record
and favors the view that the Caseyville here 1s actugl;y thicker than
expected. Unfortunately, thore is again a possibility pf an erroxr
in the interpretation of the Sebree Springs well. because of the
faulting near this point.

Oon the whole, we may say that the interpretation of all
of the 1300 feet of strata below No. 9 as Pennsylvanian is entirely
possible. In the Mclean County well, also on the same side of the
Webster County syncline, though nearer, an even greater thickness
9f Pennsylvanian below Coal No. 9, namely about 1420 feet, was re-
corded: Ve may well accept, for the present,. this interpretation
a8 the more probable. ’

The three 0ll prospects in. the eastern part of the county
are, as'mentioned before, almost valuoleaa‘in,fixiné the lower
limit of the Pennsylvanian. It is certain that many of the "lime-
Sténes";“especially in the Gregory well ‘(loculity 38), are sand-
Stoneas. The top of the Mississippian is placed in this well at a
depth of 1240 feet on the basis that the 120 feet of sandy sediments
above this are the only possible:represenfative‘of*the Caseyville
in the log. " This gives a thickness of 1160 feet of Pennsylvanian
below Coal No; 9. In the Williams well (locallity 36), it is placed
at 1330 feot on the basis of the sands and sandy limes(?) above
this depth, and in order to give a thickness of the Pennsylvanian

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



27

in agreement with that in the Gregory well .four miles away. This
gives a thiclkmess of 1190 feet of Pennsylvanian below Coal No. 9.
In the Rollﬁnd‘weilﬂ(locality 41),.1t 1s'placed. at 11656 feet, 1030
feet below Coal No. 9, at the base of the last .of a sefies of sand~
stones. The coal show at about 11980 feet ils interpreted as being
one of the thin Chester coals, known principally:from the Tar |
Springs ‘sandstone. It is impossible to attempt to recognize any
other horizons in these wells.

It may be noted that the interpretation here placed on
these records makes the thickness of strata. between GCoal No. 9
and the base of ‘the Pennsylvania 1190 feet in the most western,
and 1030 in ‘the moat eastern of these three wells. All three lie,
in tum, e;st'of“the Henderson well. If'we accept a thickness of
about ;SOO'feet for the same intervalﬂin.tge Henderson well, a
thinning of the Pennsylvanian toward the east is.indicatad;' It
should'always be remembered, however, that the three eastern records
are untrustworthy and that the thinning is not definitely estaﬁlished.

. In‘conclusion it may be. sald that we lmow practically °
nothing about the character of the Mississippian in this section
because of the “inadequacy of the oil well records.
PENNSYLVANLAN

The Pennsylvanian formations occurring in this county and
their correlations with the similar formations of Indiana and Illi-
Dols are shown in the following table., The names given for Kentucky
are those which will 'be used in this report, having been adopted
by Glenn in his report on Webster County. '
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Illinois™ Kentucky*% Indiana’ Ditney and Patoka

quadrangleg®

McLEANSBORVU FORNM,

~C - LISNAN YORNM,
g. o ve an ' - o StmI&BURN b‘ORM.'
0 - o5 hadined o d - e
g - Madisonville Ls. Somerville Ls. SONERVILLE FORM.
v ) - uw ' - o on hatndhed M:LMRSBURG l"ORMQ
§ Anvil Rock Ss. __Anvil Rock Ss. Busseron . ? Ss. L ~
N T —— CARBONDALE FORM | = --- ——-
; " PETERSBURG IFORM. - .
E : Coal No. 12~ ° Coal No. 7 ‘Millersburg Coal”
X ' ' _ . " . PETIRSBURG FORN,
\ﬁ~\\Dhnamad‘Ls. Providence . Ls. Unnamed. Lis.. Unnamed Ls.
CARBONDALE }ORM.,
Herrin-Coal No.6Coal No. 11 .
N~ Harpisburg - .Coal No. 9 Coal No. § Petersburg Coal
I~ Coal No.5
= - - " BRAZIL FORM.
g —— - STAUNTON FORM,
: coal NO. 4
< Sebree Ss. -
‘'RADEWATER ¥URM., .
ﬂL - . | BRAZLL FORH.
ower Murphys~  Coal No. 6 . | Upper Minshall
~~— boro-Coal No.2 Coal ?
o/ POLYSVILLE FORM.| .  ew= . -—
~
~ - | m—- -——
3| Curlew 8s. Curlewv Ss, _
o Coal No. 1A Lower Block Coal?
& CASEYVLILLE FORM. MANSKLELD KFORM,

Mississippian Series.

#*Cady, (. He,.Coal resources of District V, III, Geol. Survey, Coal
mining investigations, Bull. 19, 1919,

*#Glenn, L. C., Geology and Coals. of. Tebster: Co., Kentucky Geological
Survey, Ser. VI, Vol. §5; 1922 ‘

*t#Logan, We N., Handbook of Indiana geology,.Indiana Dept. Conser-
vation, Publication No. 21, 1922; p. 519 et seq.

*H4Fuller, M. L., and Clapp, F..G.,. G3ologic Atlas of United States,

- Fatoka follo No. 106 and Ditney. folio No. 84, U. S. G« Se
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In this table all stratigraphic. intervals. larger than a
few feet are indicuted by lines of dashes. lNembers in any one
coluwm not separated Dy these dashes may be considered superimposed.
Member names are given 1in lower case, names oﬂ.formationélin UPPER -
CASE type. \hen & member name atands.immediately.belbw a formation
name, that member 1s defined as the t&g.of the formation; if the
name of the member is immediately above a fo:matipn name, that
member is defined as the base of. the overlying formation., Names
of members lying on the same line, in. different columns are cor-
relative.

It will be seen that similar names are used for different
Ssections of strata and that the limits of the standard major time
divisions of the Pennsylvanian are placed at plightly different
Porigonq in the three states., For a controversial discussion of
this question, the reader ié feférfed.to the publicﬁtib;s‘éf

Glenn” and.Logan%ﬁ.

by S

# Glern, L. C., Op. Cit., p. 51 et seqs
**Logan, WI NO’ Opo ..Cito’.cmpo VO

Caseyville

The.Caseyville formation is defined by Glemn™ " as the

#430p, Cite, pe 64.

Seotion ‘of Btrata extending from the top o the massive conglomerate
Bandstoné'a'feﬁ'faet'beneatn owga's Coal No. 1A downward to the top
of “the  limestones of the Mississippian,

This formation is not expoged in this county and has been
Penetrated only in the Smith Mills, the nenderson, and the historic
Holloway wells, and the three previously dlacussed. oll wells. These
last three .wells show large amounts of sandy material.in.this. por-
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tion of their logs but are otherwise of no value in determininé
the character of the Caseyville. The Smith Mills well (locality
2), vhich did'not reach the base of the Caseyville, gives a thick-
ness of at'least'séS“feet bf'tpis formation. <Yhe upper part. is
descriqu.as'a codr;e sandstone while the®lower part shown by this
log 18 an undescribed sandstone. In the center occur sandy shale
layers and one 2-inch coal, possibly at.the horizon of the Battery
Rock coal of the Shawneetown area.

‘ The‘ﬂendereon well record (locality .20), according to the
1nterpréation given above, shows a thiclmess of at least 625 feet
of sandstones, sandy shales, and blue and.dark shalea in this for-
mation. This thickness is as great as any known for the Caseyville
in the western Kentucky field. The upper . boundary is not well de-
fined, but if 4t 18 lowered, an. abnormal thickness. is glven to the
Overlying Tradewater., ' |

In the Holloway boring (locality. 25) there are 15656 feet
of sandstone from fhe base of Owens No. 1 B coal.to the bottom of
the hole. This is-probably all Caseyville, No. l.never having
beendepositeds

The“Néwman“boriﬁg,at“Newman; Daviess County (50,18)
reported  going through 280 'feet of predominantly 'sandy materials
before ‘entering twenty feet ‘of ‘black slate where the record'ends.
The sandstone, if "the record 1is accurate, represents the Caseyville
in whole or part, while the slate may perhaps be Mississipplan.

~ Bince’ the boundaries of the Caseyville in none of the
Vellg noted are definitely fixed, nothing can be said about changes
in thickness.

Tradewater Formation

Glenn defines the Tradewater” as extending from the top
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#0pe. cit. Pe 70

gf:the‘Caseyville uﬁward to the'baae of a prcmipent sandstone in
Webster County, which he calls the.Sebree.sandstone. In his gen~
eral section this 13 the firat thick sandstone above Coal No. 6
(Oﬁen’No. 5) and  occurs .about 75 feet a@ove that coal.

This formetion outcrops nowhere in 'the. county, but many
wells have penetrated it. It conslsts predominantly of shales in
contrast to theUQaseyvillé; whichjis'predomihantly sandstone or
conglomerate. Interbedded with these shales is quite a little
sand, some limestone and-seyefél'ooaly,ﬂa few workable.
| Its thickness in. this section .can be determined in only
thrée wells- at Smith Mills, at nenderson .and on the iolloway farm.

The smith M111s record (locality 2) gives. a thiciness of 485 feet

for this division of .strata, that at hepdegson (locality 20) mekes
1t 450 feet and in the Holloway log. (locality 25)fit”is 420 feet.
In the“lafter log, the;182‘feet of sandstone ‘coming in ‘shortly
above Coal No,. 6, the base of which has been taken as tﬁe top of
the Tradewater, ‘probably would show shaly members of this sand-
Stone 1f the record were more detailed." This might raise the top
of ' the Tradewater. ' Taken according to the interpretation given,
2 slight-thickening westward of ‘the Tradewater is indicated, as .
found by -Glenn in the Webster County reglon.

~ ‘Membexrs -of "this formation which may be dlstingulshed

Over some dlstance .are Coals 1 B of Owen, with'a thiclmess of three

and a half feet 1n‘the Smithlmilla woell and of six and a half feet (?)

1n‘the'nolloway"well; Coal 4, found ‘in’the Smith Mills, nenderson
and Holloway holes; and Coal) 6, (Owen 5), found in nearly every
Well, often four to five feet in thickness. Cosl 6 ranks only next
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Yo number 9 in persistence.and continuity. Beéides these coals,
the sandstone formiﬁg the ‘01l 'sand of 'the Corydon sectiﬁﬂ should
be mentioned. 'This sandstone, with its top in the neighborhood of
100 feet below coal No. 6, shoqslin.thicknesses of 18 to 40 feet in
nearly allthe "logs.

Anotheé interesting sandatbnq'ia_that found. about 70.: feet
below coal No. 6 at locality 20 in Henderson. . This has all the
characteiisticsvofnowen!s:Curlewmsandatonef, the.base.oﬁ.which,uh-

*Owen,,D.»D.,.ThirdwReport,uxy,ﬂseol.4Sugyey;:Vol. III, 1857; p. 23.

gécording[tolGlennﬁ%,“approximately marks_the base of the Allegheny.

e

**Op. Citor Po Sd.-.

Carbondale Formation.

. .The..Carbondale, -according to.Glennf?%,“extendsnfrom the

iy,

ﬁi*op. cit. Pe ,81.0 o

base of the Sebreg‘sandstone'upwarsto.the.base of ' the Anvil Rock
‘Sandstone, or in. case that sandstone 1s absent, to the lovest of a
series of maria'and limestones that.lié'clbse above No. 12 Coal if
Present, or close below No. 14 Coal if present.

This formatlon outcrops in tﬁe:eastern part of the county
hear Green River bracticaily"throughout the ‘course of. the river in
this- county: 'It”is”predoﬁinantly‘the coal-beaxring formation of this
County and for all of the Western Kentucky“boaliFIeld“and adjacen?
Parts. of Indiana and Illinols, containing coals 9; 1l and 12 in
Kentucky and ‘their ‘equivelents; the Springfield and Herrin coals
Of"Illinois and ‘the No. & of Indiana. .Its character is 1n-genera1
more shaly and calcareous than the lower formations, altho thiock

lengses of sandstone are indicated in many of the well logs.
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Its base is seen nowhere in the county but its upper

- 1imit throughout the eastern part of the county is plainly marked
by the base of the coarse, feldspathic, Anvil Rock sandstone. In
the western part of the county, as revealed in shafts and well
logs, its upper boundary becomes less dlstinct. Its thickness
is 1rregular, most of the irregularity comihg in the upper por-
tion from the top to Coal No. 9. howev;r, it'is'éossible that
the lower portion would show like irresularity. if there were as
mach deteil known about it. There 1s an indication of a slight
tendency-télthicken southwestwér&, bﬁt the 1rregularit1és in
thickness make it iﬁpbssible to say that this change'is signifi-
cant -

Several members of this formation Bhow”cantinuity'through-
Out*the‘county.““In“fact;'the'stra?a'inAthe Carbondale are probabiy
hore persigtent than those of any other of the. Pennsylvanian sedi-
ments"in“tﬂe”threehgtate'coal“field. )

The lowest of the recognizably continuous strata is the
Sébree sandstone which can be identified in nearly all of the wells
Denetrating'it;

_Abovethis; the dext'persisteht“guiding bed is Coal No.
7 according to Owen's deaigpation'1n'the'nolloway:well; It seems
to run regularly at an interval'of "90"to %20“feet“Balow‘No.:9. _The
interval is 100" feet at Henderson (locality 20), '95 feet at Smith
Mi;ls (locality 2) ‘and 120 feet in ‘the Corydon’ region, indiocating
a tﬁiokeﬁing'tO'the”eouth. It 1s 'sometimes associated with a lime=
Stone, as in-the Smith ML1ls wéll;.a characteristic of most of the
Persistent coals ‘in this region.

Nos ‘9 coal comes ‘somewhat above the center of the for-

Tation. This coal is one of the most remarkable elements in
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Pennsylvanian'Stratigraphy”because of its.persistence. It under~
lies an areatof'zs;OOOZBQuare‘miled_in Iridiana, 'I11inois and’
Kgntuckyf“'lt“gg the most persistent”coalninfthé‘eastern United
States, the Pittsburg seam, the "runner-up” in’this respect,

coveringnbuti6,000"squarehmilee?.““Inuthismcounxyuit“has.an:average,“

#Quoted from Glenn, op..clt. p.. 113, quoting from.Ashley, G. H.,
Ind. Dep. Geol. -&:Nat. Res., 33rd Annual.Report,-1909, p. 93.

-y

thickness of about four feet, somewhat less than 1t has to the south

and west in Webster County.. It apparently thins northward. Some
unusual” features in the stratigraphy .about No.'9'are%present in
this county, which will be discussed.in a. subsequent section.

No. 9 Ceal forms perhaps the best key-bed in the Eastern
Interior coal field, because of'i&a persistence and because Bf its
readlly recognizable roof and immédidtely'cverlying sﬁrata. This
roof always bespeaks marine conditions. In’this county the roof
iz generally a black, fissile ‘shale  of varying. thiclmess, overlain
by a blue sandy shale, the "penniwinkle" rock of the coal miners.
In this roof, or in the'“penniwinkle"”rgck,.fossils“are nearly
always found. ~In’ the L. He & W. mine (53,30) "the fosé@ls are
found as impressions in this fissile shale, 'sometimes preserving
a calcareouS‘or‘pyritic or marcasitic coating eand are mostly forms
of ;roductusz 'In’ the Graham 'Hill shaft " (49,32) they occur as.
Calcareous-or pyritic casts in the*"penniwinkie”'rock, and are
Chiefly gastropods. In the Sunnyside shaft in Evansville, a mul-
titude of “crinoid’ joints and portions of stems are found, In the
minee'at'Yahkeetown,‘Indiana“(ssfls)”forma of Productus are found
In gbundance, in impure irregular limestone flags occurring in the
roof., |

No collection of fossils was made for this report but
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Glenn collected some from the roof of the coal at Robard (41,33)
which.Dr..George H. Girty identified as.follows:™

——

#Glenn, op. cit. p. 58,

Eupachyerinus tuberculatus Meek and Vorthen
B

) rbya crassa (Meek and Hayden)
GHone%ea mesolobus Norwood and Pratten

LIngula umbonata Cox
Productus cora d'Orbingy
Marginifera maricata (Norwood and Pratten)
Composlta subtlllta (Hall).
Astartaella gurleyl White °

AvIculopecten rectllateratius (Cox)
%@éfla acosta ~(Cox) ) T

uphemus carbonarius (Cox)

BeEIerophon peércarinatus Conrad

Phanerotrema égaxjgllensé” Norwood and Pratten
Naticopsls altonensls }McChesney

SolonIscus gracilis  (Cox)

Solenlscus Spe. o '

Orthoceras Knoxense licChesnsy
Tragnents of large nautiloid

At a distance varying from 80 to 100"feet above No. 9

°ccur8'No;'il Coal with its overlying Providence limestone, the

Jolly limestone of,nutchinson??.

.

*tHutchinson, F. M., Coals of Central'City,'Madisonville, Calhoun,

. 8nd Newburg.Quadranglej§. Ky.. Geol..Survey, .Bull. 19, 1912. .

, , No.'il“Coal'maintainstitselftrather.constantly.as a hori-~
Zon throughout the county, but is very inconstant in its thickness,
88 are all’ the coals near the horizon of the'Providence limestone,
Near the Shiver mine at locality 44 (45,20) it 'is. reported four
feet thick, but this thickness may be‘aﬁnormal5 due. to’ the swell-
1ng.of the coals here caused by" folding, as in the case of No. 9
Coal at the same locellty.(see page 149). In the Southland hole at
Henderson‘(locality 20) it 1s not:present, although in a hole about
One mile‘away 1t 1s reported four and ‘a 'half feet thick. In the
Gr&h&m'HilI’shaft'(localitY”ZS)”it 1s either not preééht.or is

the coal once worked thexe, the second one down, with a thickness
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of about three feet. At the Robard shaft (locality 60) 1t is re-
ported to vary from two feet to seven feet in the width of the
shaft and in some of the Kleidere® holes (locality 12) it is six
feet thick. At Uniontown in Uniop County it 1s reported to be
six feet and ‘to maintain that thickness in the mine.

The" Providence limestone is an 1mpure, fossilifercus
limestone and furnishes an excellent key bed, which was used in
working out the structure in the eastern part of the county. It
is very seldom well exposed but measures from three to four fest
where seen in outcrop and from two feet in the L. W. & W. shaft to
about fourtgen feet in the Smith Mills well where it appears di-
vided into two members separated by five feet of ‘shale. ”

It frequently takes on a "flint rock” phase, when 1t
becomes an 1rregulé£1y;breaking, gnarly; very hard rock. This 1s
& more siliceous phase of the ‘rock and 1s frequently found in’
8ssociation with  the more pﬁre limestone, .as In the L. He & 'V,
and Graham nill shafts. . At other times its horizon is represeﬁted“
by a concretionary limestone, as probably & mile eas“ of the
Shiver mine at._locelity 44 (45,20) -and near Robards (locality 60),
¥here the limestone was found in boulders when the. shaft was dug
here.,

No“collection of fossils from it have been made in this
County but Glenn?.publishea a collection determined by Girty; made

————

*Op., Cit. p. 59.

Just south of'tha line in V/ebster County. The colléction gave

Fusulline cylindy»ica Flscher
Marginifera splendens (Noxrwood and Pratten)
Squamularia perplexa (lMcChesney)

"No. 12 coal occurs almost immedlately above the limestone
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- In the. .eastern .part of. the.county. It.is.reported by.uutchinaon%

f&utchinson; Fo Mo, 0ops.-cits, p. 108, 112.

- to average one foot four inches in the eastern part of the county
and never é@ exceed two feet. No exposures are at present to be
8een in this section. In thé shafts in the.ﬁestern’part of the
county it is equally unimportant where typically deVéloped. The
Question of 1ts correlation in certain regions will be deferred
to the discussion of the relations of No. 12 and No. 14 coals and
tio Anvil Rock sandstone.

No. 9 Coal and the "Klelderer Fault®#. It is very important at

this place to discuss in as much detall as possible the strati-
&raphic conditions in tﬁe Carhondale@in a territory lying between
Henderson and Vilson Station on the Illinols. Central rallroad and.
northward to the river. The solution of the problems arising here
is‘important, not only insofar as 14 affectshpurely stratigraphic
questioné but also because 1t indicates the presence here of a
Prominent structure.

Several years ago Mr. Kleiderer projected the instal~
lation of a' mine in this area and made, fof'this section of the
coal f£ield, a rather thorough inspection of his property by means
of drill holeé. Although these showed the strata to be somewhat
abnormal, éoal'No. 9 was foﬁnd“to be present in normal thickness
in every hols. Vhen, however, he sank a shaft within a few yards:
of one of these holes down to what was considered Coal No. g9, he
found 1t to pinch put very rapidly in all directions. His company
Was disrupted by the expense of trying to break through the sur-
Pounding rock to the coal. Later some dlamond 'drill holes were

Put down to further examine this property. In addition, there was

8ome diamond drilling done independently on an adjoining farm. In
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all there are eleven fairly accurate records in this section. It
was thought that the conditions met here had to be interpreted as
due to faulting. The wri%er has come to the conclusion that the

8vidence requires another interpretation.

L

\ This problem involves a question as to the structure of

the entife Carbondele in this segtion. (See charts, Platesll and

2}« We will accordingly consider first this. formation as fevealed
in the record of the original Xleiderer well No. 2 (locality 18).

This well reaches to Coal No. 6 and hencé goes through all the

Carbondals and into the Tradewater.

The follcowing members are conspicuous in this séction:

Providence limestone (70 feet above the base of Coal No. 9)
A ssries of lower irregular limestones

Coal No.

Coal No. 7 (95 feet below Coal No. 9)

Coal No. 6A% (144 feet below Coal No. 9)

Coal.No. 6 (265 feet .below..Coal .No. 9).

b S

*The coal called No. 6A in this report 1s ideantical with the coal
called No. 6 in Owan's classification. This change in nomenclature
13 made necessary because Owen's Coal No. 5 corresponds to Coal No.

8 of current usage..
e, S

In the following discussion we shall make use of these
Intervals between the various key beds. )

Going southwestward about one mile from this well to
locality 15, where another well was put down, we find a three~
foot limestone overlain by one and a half feet of coal and under~
lain by one and a half feet of coal, evidently the Providence lime-
Stone with its normally associated coals Nos. 1l and 12. Here we
find an interval of about 80 feet between the base of the Providence
limegtone and the base of No. 9, here four feet thick, with the

Same irregular limestone in this interval as reported in the pre-

Vious well.
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Going three-fourths of a mile further west, to the.

diamond drill hole at locality 12, we find a limestone one foot
three inches thick, overlain by a coal one foot five inches thick,

and underlain by a seven foot coal,- agaln the Providence with 1ts
a§socfated coals., Here we get the first evidence as to what are
the true conditions in the Kleiderer shaft. A two inch coal shows
8t a distance of 80 feet below tﬁe limestone, which i1t will be 16~
membered is the interval from the Providence limestone to No. 9 .
coal in .its normal develcpment in the well just considered.' In
addition, there are eight feet of "dark shale with thin coal seams®
In the interval reglstering the horizon of No. 10 coal, always thin
iIn this county. About 215 feet below.the limestone is a coal of a
thickness of one foot elight inches. This interval is within a few
feet of the interval from the limestone to the No. 6A Coal in the
Kleiderer well £ipst considered. |

Vle thersfore come to. the conclusion that at this place
Coal No. 11 attaina~the development 1t has at Uniontown and VWaverly,

Where it 18 worked, and in another of thess holes on the Kleiderer

39

Property; that Coal No. 9 is practically non-exlstent but 1ts horison

-recognizable; and that No. 6A is the bottom coal in this well.

Procesding to the shaft (locality 13), there are first of
811 two wells to be conaidered.(logs 10 and 11), both of which were
bY roport within 100 feet of the shaft. They could not be located
nore accurately. The Kleiderer well put down before the shaft was
sunk is pepresented by log 11. This well is practically a duplicate
of the well at loocality 15, except that at locality 15 the limestone
beds below the Providence limestone occur at a higher level than in
this well. The limestone -~ Coal No. 9 interval is 81 feet.

The Peabody well (log 10, locality 13) was put down after
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the shaft was sunk. It shows Coal No. 11 practically removed by
erosion. No coal occurs for a distance of 146 feet below this,
where a coal 1 foot 1 inch thlick appears. At a depth of 187 feet
below Coal Wo. 11, there 1s another coal, of a thickness of 2 feet
1 inch. It seems probable that these coals. represent Nos. 8 and
7 réspectively. If this 1nterpgetation is correcé, Coal No. 9
mst be absent, with the "brown, limy, shale" marking its horizon.
Such local gaps in Coal No. 9 occur in other places.

-+~ We now turn to the shaft itself. According to Mr. V. S.
Kleidere#t, brother of the owner, a two-foot limestone underlain by
a gseven~-foot wein of coal was found immediately bensath the alluvial
£111 at the top of the’ shaft. This seems to indlicate that the
Providence limestone with i1ts associated Coal No. 11 was found at
its normal level. At about‘the place where No. 9-'was expected from
its depth in a nearby mine and the drill hole close by (log 11), a
vein of coal, about one-foot in thiclmess, was found. It was not
believed that this thin bed could be No. 9, and so the shaft was
Sunk deeper until a 4 to S5-foot bed of coal was struck. This was
the bed which was worked and which gave the trouble. The depth
to the bottom of this coal is given as 208 feet, which, in view
of the uncertain aocﬁracy of this measurement, puts it near egough
to the horizon of the coal called No. 8 in log 10 to be correlated
With 1t

. This interpretation seems entirely natural and does away
With the necessity of assuming any faulting. Unfortunately the
Shuft is now inaccessible, being flooded almost to the top. None
of the men with first hand information on the conditions in the
S8haft have had any geological training. The reports of strong dips
88en in the shaft should, therefore, be recelved with caution. All
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Observers agree that the coal worked thickened and thinned rapidly
and that on one side at least it pinched out in a very short dis-
tance. Such conditions, however, are lmown to oceur locally in large
86ams in unfaulted regions and are to be expected in a cosl which

18 as local in i1ts development as Coal No..8. The difficulties
encountered by an hypothesis of faylting here are discussed under
"Structure", page 70 . o

The drill hole at locality 16 presents a problem of its
Owvn, which, however, does not seem to affect the question of fault-
ing in the Kleiderer shaft. nere the Providence limestone with its
Coals Nos. 11 and 12, the former 6-feet 6-inches thick with 1its
°harapteristic blue band near the bottom, occurs immediately below
the alluvial.filling. The next prominent coal, 3-feet 8-inches
thick, 1s 108 feet below the limestone, while the thin coal under-
lain by limestone has risen in the section from its position in
log 11. If this thicker coal is No. 9, it has dropped same 30 feet
In the  section to its position in' the southern part of the county;
1f 1t 1s No. 8, 1t has risen about 40 feet.

The diamond drill records on the Barrett farm, at locali-
tles 7, 8, and' 9, remain to be considered, as they are of great
lmportance in determining the structure of this reglon. Thoy show
the providence limestone from one to two and a half feet thick, with
Coal yo. 12, less than'a foot thick, a short distance above it. XNo. -
11 Coal shows in only one record, at locality 8, where 1t is five
feet elght inches thick and 25 feet below the- limestone. There is
N0 syuch 1nte¥va1 between the coal and limestone elsevwhere in- the
COunty or, to the writer's knowledge, in western Kentucky. Yet it
18 near eﬁough to its proper horizon to be correlated with No. 11

n tnig region bf exceptional behavior of the coals. It should-be

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Doted that at locality 9, only 200 yards distant, this coal is ab-

S8ent. In all three wells a four-te four-and-a-half- foot coal is

found-atlan interval varying from 193 feet at locality 7 to 175 feet

at locality 9, below the limestone. In addition, at locality 7,
there 15 found 53 feet above thls coal, another coal only five
inches thick. By comparison of these three logs with the well at
locality 18, this lowest coal is assigned to the horizon of No. 7.
This implies that No. 9 is absent in this territory and No. 8 is
Present as' the five inch coal at locality 7.

The analysis of these logs therefore brings us to the
E °0nclusian that ﬁo. 9 1s absent over an area embracing localities
", 8, 9 and 13 and of undetermined extent south and west of that
| territory. The nearest places where No. 9 is known to be present
In these directlons are Corydon and Smith Mills. It further cone
Tirns the view, that the coal worked in the Klelderer shaft and
Which gave so much trouble was not No. 9 but probably No. 8, and
that the exceptional conditions herse are due not to faulting, but
Yo abnormal- conditions of deposition of the strata, abnormalities
Which oxtend through the whole Carbondale in this section. These
Crnelusions will be of great importance in discubsing the structure
in the area.

Eeg_gr Carbondale. In the eastern section of the county the top of

the Carbondale is easily recognized, due to the immediately over=-
lVing, typlcally developed, Anvil' Rock sapdstone.' Frequont sec-
t10na~could not be obtained, due to the loess covering, but No. 12
Coal in this sectlon is always reported to have a sandstone roof
8nd it geems probable that at no place 1s there more than about
ten feet of shale betweon No. 12 Coal and the base of the Anvil.

Roek, 1n the shaft records to the west, however, as shown at
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Graham Hill at locality 23 (49, 32) and the L. He & V. shaft at

locality 26 (55, 30) the base of the Lisman is not so clearly de-
ffined.

In the Graham Hill shaft (locality 23), about 90 feet
EabOvp No. 9 Coal there occur ten fest of “"bastard limestone" and
then above this a three foot coal with its fire clay. A puror lime-
Stone overlies this and then eight feet of sandstone and sandy shale
irs recorded. Next comes a two foot coal with 70 feet of overlying
Shale, then 45 féet of shaly limestone. Inasmuch as there is an
®rosional unconformlity betwsen the base of the Liaman and the top
of the?Carbondale, the 70 feet of concretionary shule might be re-
ferred to the Carbondale, with the 45 feet of sandy sedlments being
Yeferred to the Anvil Rock basal member of the Lisman. However, in
View of the fact that the Anvil Rock 1s not well “eveloped ab other
Places 1t seems best to correlate the four feet of sand below the
Upper coal with the Anvil Rock and place the top of the Carbondale
hers at the top of the limestone., Similarly, the top of the Carbon-
dale 1s placed at the top of the highest coal. in the L. He & W
Shaft (locallty 26).

Lisman Formation

The Lisman formation is found in every section of the
County. Its lowest member, the Anvil Rock sandstone, caps the high
hilys in the eastern part of the county and t#ﬂ upper members lie
Concealed beneath tho loess in the remainder of the cqpnty, except
Yhere a few feet have been washed cléan in a road ditch or are ex-
Posed where a stream happens to run against bed rock in its bed.
There ape no measurable sections of the Lisman in the county but

r°rtunately the Smith Mills drill hole went through practically all

the strata of this formation which occur in this county and gives
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8 good sectlon of these strata in its western part. It 1is probable
that a score of feet more than are reported here cccur in the high
hi11 near the mouth of Green River but the exmct position of these
8trata can not be determined with certainty from the fragmentary ex-
Posures, It is sufiicient to say that wherever seen, the Iisman
Presents a characteristic characterless succession of shales and
S8andy shales, with the exception oé the Anvil Rock and Madisonville
embers.

Anvil Rock Sandstone. The Anvil Rock sandstone, where exposed in

the easte"n section of the oounty,afeldspathic sandstone of coarse
Shgular grains, poorly cemerted. It 1s strongly crosa-bedded and
in some places includes flattened pellets of clay. It is exposed
only in road cuts or high on the hills bordering Green River. In

Wost of these exposures, only a few feet of the formation may be seen,

- but in the "Rockhouse" hill at locality 63 (40, 29) it 1s seen in

- Bood development and'good exposures.

Its base cannot be seen at this point, but a spring about
ten feet below the lowest exposure probably derives 1ts water from
the providence limestone, indicating that the sandstones seen above
this spring are very near to the base of the Anvil Rock. If 80,
the member 1s about 125 feot thick at this point, which is far
Sreater than 1t has besen revealed 1n any drilling or other exposure
In the county., The exposures here show twenty feet of coarse, soft
Sandstone, above which the strata are partially concealed for 40
feet;, part of this interval 1s also soft, coarse sandstone and the
Test 1s probably shale. Above this covered portion, the "Rockhouse"
ezctE;nds upvard for 65 feet, composed entirely of soft, cross-bedded

Sandstone. The strata above this are partially concealed but include

Wors shaly sandstone.
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The sandstone in tho "Rockhouse", by weathering, has de-

Veloped the honeycombed, pockety appearance of meny of the Pennsyl-
Vanian sandstones. Overhanging ledges are left, glving one large
rocLhouse and several smaller onés. The cross-bedding has been
beautifully exposed by the action of the weather.

~ Vlest and north of the Green River sectlon, the exposures
&re very poor and where 1its horizoﬁ is penetrated by the drill ten
or twelve miles away, 1t has lost its ldentity and 1s seemingly
Teprosented by a few.sandstones overlying the Providence limestone.
As will be explained below, the writer has reason tp believe that
in this county the Anvil Rock sandstone is a transgressing member
©xtending transversely across the No. 12-14 Coal., It 1s thought
that the sands were pouped out as an irregularly branching fan into

the shallow embayment wherse thse Providence limestone and its asso-

Clated ‘coals were forming; in places such as the eastern part of

the country, after both limestone and No. 12 Coal had formed; in

°ther“placea; such as the reglion around Corydon, sometimes after
Part of the limestones had formed, after which the distributaries
Of 1ta delta shifted and tho limestone and coal formatlion continued.

No, 14 Coal. Tha coal worked at Smith lii1lls and Corydon has been

Correlated by Dr. ¢lenn” with the Baker or No. 14 coal of Vebster
‘\_-

#0

¥0p. Cit. p. 11l.

County. ‘Mmis conclusion was based upon the very close similarity

°f this' coul to the Buker coal where typlcally developed. The coal
8t Smith Mills was examined by Dr. Glenn, who remarks ‘that the roof
1s nere very weak, that it contains "bells" or flattened tree stumps,
that the coal carries mich mother of coal, does not slack readily,

1s 19 very thin, alternating bright and dull layers, has no dirt or
SUlphur apparent, and thal the analysis shows low sulphur, all of
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¥hich features are present in the No, 14 coal 4in its type locality

in Webster County .

#Personal communication.
iy

, The evidence that the two seams are the same seems incon-
trovertible, as each seam is distinctive in. the fégion in which it
8xists. The writer accepts tho view thét the coal at Smith Mills
is the“séme seam as that at tﬁe Baker mine in Vebster County, but
beltleves also that No. 12°'in this county represents essentially the
same horizon. In other words, he bellieves that the Anvlil Rock sand-
Stone which ;s supposged to separate the two co;lu, is a transgressing
member and sometimes 1lies above the coal, sometimes below it, and
Sometimes'aeparatea"it into two seams.

Thig'céncluéion‘is based upon &-'study of the two diamond
dri11 records near the Sﬁith-Mills“mine, one at locallity 2, a mile
North of the mine and the other at locality &, about twe miles south-
®ast of the mine. Unfortundtely, the shaft of the mine is timbered
And the mine is not now operating, so that the 'strata overlying the
Coal could not be examined. The well at locality 2 shows the Provi-
dence 1imestone to ‘be fourteen feet thiclk and in two benches separated
by five feet of shale, A slx foot-three inch coal lies above this
limestone and-1is ‘separated from it by only five feet of fire clay
anq fossiliferous shale. 'This thick coal 1s without doubt No. 12.

An }1-inch coal is found about thirty feet highor in the section, .
8eparated ‘from the main coal by shale and sandstone., Above this
there are more than 100 feet of shales before sandy sediments are
Peached, The sandstone overlying the thick ocoal therefore repre-
8ents the.Anvil Rook.

The well at locality 6 shows this same coal less than

four feet thick and in two equal benches separated by .three feet
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of shale. No sandy sediments overlle it. Evidently the Anvil Rock
'18 not well developed in this section, and the coal shows a tendency
to split.

If, then, the th;ck coal in the mine is the same as the
thick coal in these two wells, the Smith Mills cosl is definitely
No, 12. There remains, however, a possibility that the coal worked
in the mine is equivalent to the thin bed in the locality 2 well.
Although this is not probable, it deserves investigation.

The 1nformaéidn about the shaft was all furnished by Mr.
Ye W, Cooper; who sank the shaft and acted as superintendent of the
ine for 21 years, until a few years ago. MNr. Cooper states that
& 7-foot sandstone, immediately overlying the coal in the shaft and
separated'from'it‘in'other'parts“of'tl:m'mine by the thin weak shales

of its' typleal roof, is soft, rather coarse and non-resistant. Blocks

°f this sandstone, taken out of 'the mine for use as steps, were not
Serviceable because.of their softness. A plece .of medium~-coarse,
1ncoherent'aandsfoné plcled up in "the dump was identified by Mr.
Cooper as the sandstone of the roof. ‘This plece of sandstone en-~
tlosed a pellet of hardeneé clay, thus bespeaking a torrentiml ori-
gln. The features of 'this sandstone, as' seen and described by MNr.
Cooper, are suggestive of the Anvil Rock. It also bears approxi-
Wately the same relation to this coal as the sandstone in locallity
2 well bears to the thick coal there.

Dr. (?,].enn'yr vas. told. at the mine that No. 11 coal lay fifty
e N
*Pergonal communiocac.ons.

feot below the coml worked. However, no drilling or shafting to

this depth has been done to the lmowledge. of Mr. Cooper or the writer.
A water well a quarter mile distant is reported to have stopped in
mestone, thirty feet below the thiclk coal. By making the assump-
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tion that the water was obtained at the base of the limestone, this
reprrt agrees as closely as could be expected with the same interwval
in the locality 2 well, which 1is 23 feet.

The evidence which haz led the writer to correlate the
Smith.M1lls coal with Coal ﬁo. 12 may be swmmarized as follows: (1)
all evidence obtainable concerning the stratigraphic position of the
coal in the mine refers that coal to-the same horizon as the thick
Coal in. the locality 2 well; (2) it 1s not probable that the thick
toal both north and south of the shaft should disapp2ar in this re-~
8lon while coals only slightly or not at all developed in the wells
éhould“thicken to elght feet in the shaft; (3) the sandstone over-
lying the coal in the shaft 1s suggestive of the torrential character
of - the Anvil Rock. -

It thus-appears that the Smith Mills coal 18 both No. 12
&nd No. 14 of Dr. Glenn's'ropért: Thq'writer'believes, as stated

above, that the Anvil Rook sandstone transgresses the horizon of

88sentially one coa1§ that No. 12 coal represents’ this coal or part
0f the coal where it was formed prior to the deposition-of the Anvil
Rock sediments; and that No. 14 represents the same coal where the
Anvil Rock was deposited before coal formation had begun.

Qigggn above Anvil Rock.. The only member above the Anvil Rock which

Can be distinguished in this county is the limestone which has been’
Teforred to the Madisonville horizon. At Madisonville, the type
1°cality, there are two or more ledges of limestone neaxr the same
horizon, only one of which has been named the Nadisonviile. At this
Aistence from the type locality, the limestone seen here cannot, of
°°urse, be identified certainly with the orligirul limestone. It 18,

In 211 of nutchinsonts sections”, the first limestone above the
.

*ﬂutchinson, Fe M+, Geology and coals of Central City (and other)
Qedransles. Kv. Geol. Survey, Bull. 19, 1512.
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Providence limestone, (his Jolly limestone); is 180 to 190 feet
8bove the Providence, and 1s the most persistent of the limestones
in the lower Lisman. In Glenn's general.section for Webster County
(op. cit), the lMadisonville is placed about 275 feet above the
Providence and there are two more limestones within fifty feet be~
low, This section, however, is probably in the thickest part of the
Senngylvanlan and 1t has been shown already that in this county the
Interval dercreases from west to east and probably also from south
to nonth. Since this limestone is the only one.named in the Webster
County report, it 1s implied that it is the most persistent. It
18 thought best not to multiply names by giving the limestone in
Henderson County a new name and hence this.limestone is referred
Provisionally to éhe Medisonville horizon. It 1s excellently ex-
Posed at Smith'Mills. A comparison with a similar development at
West Franklin, Indisne (54, 43) which can be traced northward to
Evangville, shows ‘that it is. the same-as the"Somerville formation
°f the Indiane Survey'and“theyPétoka“and Ditney folios.

Thére are only threg aregS‘in this county where the Madi-
Sonville is exposed. The most westexrn and best exposure 1s that
hear Smith Mills, at Rock Springs (locality 1) (Distinguish from

Roex Sprirgs near Corydon and Cairo) and westward. A section hore

gave:
limestone 6 feet
concesaled’ 10 feet 8 inches
(apparently shale and sandstone)
limgstone 1l feet

A section three-fourths of a mile southeast gave:

limestone 4 feet
shale 6 feet
solid limestone 2 feet 6 inches
shaly linestone 4 feet
limestone 1 foot
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Both ledges are fossiliferous and impure. The upper frequently
ppears much brecciated. Crinoilds, brachliopods and gastropods
@bound in both ledges.

A southward thinn@ng of the limestone is indicated by
these two' sections and hence the three-foot limestone in the Smith
Mills log very probably represents its entire thickness here. The
Interval given in the log from the 6ase of Madisonville to the base
of the Providence is 206 feet and that to the base of No. 9 Coal ié
313 feet.

The second aree in which this limestone occurs is %in the
M31s close to Poole (39, 38) on the Webster County line. It is
@pparently only three to four feetthick in this vicinity and its
1ﬁterval to other key beds can not be determined.

The third place of outcrop is in the Wolf nills northe
Sast of Henderson (53, 32)."Q§re it ls three to four feet thick
and has some shaly layers. It occurs, among other places, at a
SPring on the Wolf farm. “About 100 yards from this spring a well
(locality 27) drilled many years ago, showed No. 9 coal to be only
“85 fest below the limestone aﬁ.the spring. Traced eastward along
these bluffs, the limestone faills to reappear where exposures of the
bed rock can again be seen, but calcareocus sandstones are found at
the suspected elevation and fragments of shaly sandstone carrying
gastropod impressions, found in the float, suggest that here the
limespoﬁé has been replaced by a more sandy phase.

The Madisonville limestone should be present in thg Graham
Hills (49, 32) but is probably too thickly covered with loess to be
®Xposed. Two wells drilled on the Stites orchard struck a two-foot
Umestone immediately below the loess. This is probably the Madison-
Ville, suggesting an interval to No. 9 coal as found in the Graham
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Hills mine, a half mile away, of only 235 feet. Whether or not this
limestone in this record may not be merely residual boulders left
at the time of the pre~loess erosion of the country cannot be de-
termined and hence this interval cannot be regarded as accurate.

' ‘The difference in'intefval from the Madisonville lime~
S8tone to Coal No. 9 found at those places in nenderson County, the
Interval to the south as given by Hukchinson and the greater inter-
val given by Glenn for Webster County, indicate a southwestwafd
thickening of the lower part of the Iisman.
| TERTIARY

The gravels found in the eastern part of the county in
the vieinity of“Greén'River are obviously much younger than the
Coal Measures strats just considered. Before their deposition 1t
is evident that the strata were warped and uplifted and underwent
a long period of erosionz‘_-“

There are several deposits of gravel worth noting. The
°ne at the highest elevation is at Ridgewood hill (51, 26), a mile
¥est of Spottasville. Here the base 1s at approximately 550 feet
A, T. or about twenty feeot lower than the highest bed rock eleva-
tlon in the county. In the road passing through this deposit, the
gravel appears to be about seven feet thick but 1t is reported that
86veral test holes in this loocality showed only about elght inches.
It 14 probable that these d'd not touch the despest part of the
gravel,

Here, as elsewhere in the county, the gravel conslsts
Mainly of chert pebbles of irregularly rounded shaﬁes, often tab~
Wlayr, ranging from a half inch in diameter up to several inches,
Quartz pebbles are also found. 'The gravels are all deeply colored

In red and brown shades and are imbedded in a red, sticky clay or
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are assoclated with a shérp sand. There are frequently seen tabu-
lar masses of gravel up to eight inches in long. dimension and two

or three inches thick, cemented with a dense limonitic and mangani-
ferous material. Slabs of much greatexr slze arc frequently found

in other deposits. An inteéesting feature shown in the side of the
road hers is a boulder of sandstone with Pennsylvanian charscteristics.
This boulder measures in horizontalﬂdirection about eleven inches

and vertically about eight inches. It is at least '‘case-hardened"
with hematitic material. Surrounding it on all sides is loose gravel
and to its base one of the limonitlc masses o>f gravel ls cemented
with more limonite. This is the largest boulder seen in any of the
deposits in this county. It is surprising that it should consist of
Pennsylvanian sandstone impregneted with hematite, the least re-
$1stant rock.

' The deposalts §outhe;st~of Hebbardsville are much allike in
their characteristics. They occur at elevations of 480 to 490 feet
and are from six to elght feet %hick as far as could be seen in ei—
Posures. A typical section is that at locallty 43 (46, 19) where
hine .feet of gravel are overlain by ten or twelve feet of loess.
“ere the gravel 1s, as in most places seen, horizontally stratified.

The thickest depqait ¥novn in tho county is that north
of spottsville at locality 32 (53, 25). Cne section at this place
gave nine feet of gravel overlain by seventeen feet of loess.

Another gave

gravel 5 feet
limonitic clay 6 inches
gravel 5 feot

In one instance, some poorly defined cross-bending was
8een dipping south. '“This gravel is reported here to cover about

flve acres and to be twenty feet thick in some places. At various
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points in the county where the chert gravels were not found, thin
layers of sendstone fragments, indurated with red iron oxides, were
Seen. One such locallty near the "Rockhouse" (Locality 63) gave
the section

' soil 2 feet 6 inches
indurated sandstone fragments 6 to 8 inches
incoherent sandstone 2 feet

(elevation of the base saction 460 feet)
Further east near the top of the Rockhcuse hill these grevels were
found again. Float in the rogion of the Volf Hills northeast of
Henderson also carries them.

In some of the exposures, the gravels plainiy follow the
Slope of the hills in a blahket that may have a thickness of one
to eight or ten inches. Sucﬁ gravels seem to be the result of creep
from some higher deposit dovm tho slope of the hill. nowever, thick
deposits of gravel occur at widely varying altitudes, considering
the relief of the county. Of two deposits about two miles apgrt
hear Spottsville, the one is at 550 feet elevation, the other, the
thicker of the two, at 440 feet or only about fifty feet above the
*iver terrace. Near Hebbardsville, there are other thick deposits
Mldway between these two elevations., In other places on the ridges
Where the gravels can not be seen, the red sticky clay is found. It
18 almost possible, by riding over the ridge roada, to tell where the
Clay underlies the soil on account of the roughness of the road due
to tho hardness of the slay-after 1t has been cut by wheels and then
dried.

‘"It would be well to mention here %he existence of still
another deposit only slightly aﬁove the flood plain. This is at
locality 29 (53, 28) just northwest of Baskectt and underlies, at
least in part, the loess hill at this point. Asg seen in the road
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up the riverward side of the hill, 1t appears to be about five feet
thick. Its altitude 1s about 390 feet or about the level of the
terrace in this section, although none of that terrace is preserved
hers. fThis deposit would be referred to a later reworking of the

older gravels if 1t were not for the rangc ln elevations shown by

" the other gravel deposits. It 1s herc doubtfully assumed to owe its

bresent position to the same process which caused the present distri-
bution of all these gravels. A discussion of the probable nature of
this process will be found in Chapter VI, dealing with the Tertiary
history of this region. '

. PLEISTOCENE

Terrace materials

Deacription. The materials underlying the terraces along the Ohio
River and £illing the tributery creeks range from gravel to clay,
Including silt of the appearance of loess.

The lowest material seen in exposures along the river is
sand in medium size of grain, In beds 2 inches to 8 inches thick and
Strongly cross-bedded. Along the planes of cross-bedding, pebbles of
Crystalline rock ére frequently found. Above the sand, there generally
Occurs a deposlt of clay, often interlamineted with sand, and fre-
Quently with a s8ilt resembling loess. Frequently the upper 10 feet
Of the deposit is composed of a silt indistingulishable in the field
from loess.,

The following sections illustrate the kind of material
found under the highest terrace.

Looallty 65

_ feot
Realdusal claiez solil 5
Loess~like slil S
Silt and clay 8

Sand, usually medium grained, but e .so coarse

and fine, strongly cross-bedded, car rying

pebbles of ecrystalline rock 16
(In other sections nearby clay is found at all
elevutions, lying in large lenses in the sand).

Concealed to water level ' 10
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21ity 67, 20 feet of
: torrace. This loess-
. to the usual air-breath-

ow that at least part of

several exposures undsr

w1 ficutions have been made

tad to be yellow clay,
8 different materials
. the order named, butb
.rpes of materlal are

+n been found near the

.cég of at least two differ-
®nt ages are present in thls county, no distinct difference in the

materials underlying these two terraces has been noted. The lower
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terrace appears to differ stratigraphically from the upper terrace

only in the absence of tho thick loess-liko s8ilt layer at the top.
The lower materials seem to be the same under both terraces. It
would appear that erosion of the upper terrace had not proceedsed far
up to the timeﬂthut the second terrace was built. pnowsever, the
lower materials under the upper terrace vary so much laterally that
1t is impossible to regard any sequence as ﬂypical; therefore, it
mey be that two distinct series of deposlts are presont but indis-~
tingulshable. No actual contact between the materials under the

two terraces could be found.

Name. These terrace deposits are the same as those to which Glenn'

~———

*Opo Cito, po 1220
— .

Bives the name "Graves Cresk formation" in tVebster County. In this
couné;:i;é;dare showvn to be dilvisable into two parts along the Ohio
River. Those are désign&ted on tho map of the county as Early and
lLate Wisconsin fillings, respectively. Sufficlent time has not been
available tc dilstingulsh between these two deposits, and bstween these
deposits and thes e of the present flood-plain in all sections of the
County. Accordingly, in many places in the county the thrsee deposits

8ppear on the map as “"Quaternary alluvium®.

Age and origin. The terraces with the continuation of the higher

One in the creek valleys are of Pleistocene aga. The upper one 1is
thought to be of Early Visconsin and the lower of Late Wisconsin age.
Some of tho material found at depth under the terraces is probably

of pre-Wisconsin age. Both of the terraces are bthe result of the
Overloading of the Ohio River with glaclal debrlis during times of
8lacial occupancy of tho region. The evidence for these views 1s

Presented at length in Chapter VI (page |2l et. soq.)
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T.o8ss

Description. The loess of nenderson County 1s a fine silt of buff

or grayish color mantling the entire county. Vhen dry it is soft
and almost unctuous to the toqch and crumbles in the hand. Vhen
wet 1t does ncot become plastic like a clay, but still possesses
mich more cohesion thap a sand. Despite 1ts smooth feel, under the
microscope it 13 seen to consist entirely of very small and sharply
angular gralns, mostly éuartz.

The grain size of the loess varies both horizontally and
Vertically. In the western-part of the county the loess is coarser
thanin the eastern and southern portions, away from the Ohio. In
lany exposures lemses of fine sand, and In a few cases even medlum
8and, are intercalated in tho looés. Bands of such sand over ten
Teet thick are found in the thick loess accumulations in Atkinson
Papk above Henderson, and below Smith Mills at locality 62. In no
Case éould & sharp boundary between the twe materlals be observed
and in many cases the transition in graln slze extended over several
inches.

Chemically, the loess 1s calcareous, especlally so near
the Ohio. éne samﬁlé from near Smith Mills ylelded twenty pexr cent
of calcium and magnesium carbonates, It carries both'the calcareous
"loess Aindel“, or irregular concrationary masses, and the ferrugin-
ous tubes that form around plant rootlets. The "marls* of the county
are in part locelly enriched portions of the loess, the enrliching
haterial naving been derivsd from the loaching of the loess abové.

In structure, the loess 1s massive. No stratification has

been observed in any of tho materlal ébove the level of the terraces,
However, some suggestion of a very vague horizontal stratification

May be found in ths calcareous concretions. Tabular concretions,
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- which may be up to a foot in long dimension and from one tc three
iInches thick, are always found lying horizontally in the loess.
| The loess is expressed tepographically by gullied hill-

sldes and, in the region where it 1is thick, by vertical walls in
"road cuts and facing the flood-plain.

. In the western part of the county it is wvery thick, com~
pPletely covering all rock outcrops excepting along the river bluffs.
A dlamond drill record at locallty 2 gives 45 feet of "sandy clay",
which is probably all leocess. Even. greater thiclmesses, up to 80
Teet, are suggested by discontinuous outcrops along roads on hill
8ldes. It cannot be certain however, that a vertical section at
any one place would show such a thickness., South of Smith Mills,
at locality 62, loess, together with fine sand, rises in one ex-
Posure some 80 feet above the flood;plain. Some of the material
in the lower part of this exposure may, however, be of aquatic
Origin.

In ths eastern part of the county the loess is thinner,
&nd in the southeastern part, away from'the broad vallsys of the
Ohio and ureen rivers, is botween 5 and 10 feet in thickness.

The reiationship of the loess to the terrace materials
ls intiméte but obscure. Several deposits below the level of the
terraces present problems. Just west of Smith Mills, at locality
68, loess rises from the level of the lower terrace, or second
bottom, to an elevation of about 450 feet A. T., a height above
the terrace of about 65 feet. Although the lower part of this de-
Posit lies below the level of the higher of the terraces, it secms
to be continuous with that above and carri s, even in i1ts lowest
Portion, only the typlcal alr breathing loess fauna. On the other

hand, an exposure of the terracec naterials at locuallty 67, near
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Mt. Vernon, shows & material which has the characteristics of typical
loess. The material is fine, pulverent, and carries a greuat numbor
of typical loess fossils. However, thore are alsc present a few
Pelecypods,qphua bespeaking aquatic conditions at the time of deposi-
tion of this materiel.

Fossils, Collections of foaslls taken from several localities have
been identified by Df. F., GC. Baker. The writer wishes here to ex~
Press to Dr. Bakef his sincere appreciation of this klndly sewvvice.

Thege fossils are listed below. The collgctions made from terrace

Mmaterials are also given hore for the purpose of comparison.

List of Pleistocene fossils from Henderson County
Collsction: ABCDEFG H J KL MN O P
Polygyra multilineata wanlessl F. C. Baker Xxx X

EEI&gyra hirsuta yarmouthensis F. C. Baker xx X x ?
Polygyra monodon (Rackett) x X XXX

kg

PoYvygyra monodon cf. peoriensis F. ¢, Baker X

Ezg?ggra fraterna (Say) x x
Po 8 Bpe x
Hendersonia occulta (Say)

Vallonla gracilicosta Reinh.

Sﬁmggdlscus anthonyl (Pilsbry)

Retinella hammonls (Strom)

Columnella alticola (Ingersoll)

Vertigo modesta (day)

VertTgo ventricosa (Morse)

vVertlgoe Yoessensls F. C. Baker

Strobllops virgo (Pilsbry) x
Zuconulus falvus (Muller) x

Sucelnon grosvenorl gelidae F. C. Baker XX x x x
Suceinoa ovalls pielstocenica TF. C. Baker XXX X

§§§c1nea retusa fultonensis F. C. Bakoxr x
Sucelnea cl. ovalls x
Gastrocopta armifera similis Sterki x

Gagtrocopta armiiera x
Punctum pygmaeum (Drap.) x

EEéchIum exIle canadensis Clapp x

HelTcodIscus parslellus (3ay) . x
AnpuIsplra alternata (say) x
PomatIopsis lapldaria (Say) x
Pomatiopals scalaris (Baker) x
Ci¥cInnaria concava (Say) x
StagnTcola caperata (Say)

Stagnicola umbroaa (Say)

Stegnicola 8p.

¢

~
b
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i/ J
ABCDEFG HJ KL KNOP

Cinecinnatia cincinnatiensis (Anthony)
zincinmatia emarginata (Kuster)

Amnicola lImosa (Say) =

Valvaﬁa TricarInata (Say)
8saﬁIa4parva (Len)

~hiisoma trlvolvis (Say)

SQELplus altissiras (F. C. Baker)

NTxgeIla gyrIing hIldrethlana (Lea)

rbula new specles )
kf"IEI""_"' x x
SphrerIum sp. ) ' x

nAHHN

AHMHNMMN

The localities from which the collections were taken are described
below, ’

ABCDEFG: 7From locallty 68, about 2 miies northwest of Smith
Mil;a. The hill, in which the road cut exposure shows nothing but loess,
®xcepting as noted below, rises from an elevation of 375 foet A. T.
to 440 feet A. T. The lower elevation is the elovation of the prob-.
ably Late VWisconsin terrace, but the loess is probably older than this
terrace. At ;n elevation of 400 feet A. T., a clay band, 2 to 8 inches
thick, runs horizontally for the length of the exposure, about 100 feet.
No difference in character between the loess above and that below this
band was noted., The collections were taken from the following eleva~-
tions: A, 380 feet; B, 395 feet; C, 400 fect (fossils from perhaps
both above and below the clay band), D, 410 feet; E, 415 feet; F, from
1 foot below the clay band; &, trom 1 foot above the clay band.

H: From a mound about 1/2 mile below Dam 48 at locality 66.
Tho loess occurs in a curving band about 4 feet thick underlain and
Overlain by fine sand. Tgingiarently represents a duno upon the
Early t/isconsin terrace.

J: From the buse of a loess doposit about 20 feet thiclk
Capping a.Tertiary gravel deposit at locality 32 (62, 25).

K: At locality 69, in river bluff a®out threc miles below

Mt, Vernon, on the Indiana side of tho river. Tho material was taken
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from an.8~foot looss=~1like band of silt at an elevation of 385 feet,
underlying horizontally bedded sand in a hillock rising to about
405 feet A. Te The fossils indicate that it is Q true loess.

“ IL: TFrom the material underlying the Early Visconsin terrace
a8t locelity 65, about 5 miles below Henderson. This material ranges
here from a heavy, derk blue, clay to a coarse send vilth pebbles of
Crystalline rock.

© ¥: From the Early Visconsin fi;l in sSellers Ditch at lo-
cality 70, 2 miles south of nenderson. Tﬁe material associated with
the fossils is a heavy, dark blue, clay.
N: TFrom locality 67, on the Ohie River Bank; about 3 milesn

below lit. Vernon. The matoerial appears in the field to be a typical

loess but lies below the level of the Early Visconsin terracs.
V‘Og From the bank of a small drain, whore crossed by the

Uniontown road about 2 miles southwest of Mt. Vernon, in NE % of
St % of sec. 13, T 7 8, R 14 VI, Uniontown quadrangle. Tho material
underlies what appears to bo the Larly Wisconsin terrace although not
typically developed here. Dr. Baker is inclined to consider the
fauna as of Sangamon or Peorian age.

P: From looss-like material at locality 71, about two
niles below Mt; vernon. The collection was made from about 10 feet

below the level of what is probably the Early Viisconsin terrace.

Origin of the loess. A somewhat thorough discussion of the origin

of the loess is glven in Chapter VI. The writor's viewpolnt may be
indicated here. The loess that rises above the terrace level, to-
gother with the intercalated sand, has had an eollan origin. This
naterial was probably derived from the meterials of the old flood-
Plaing as they were building up to form the prosont torwraces, and

Oldexr terracas sinco removed by erosion or masked by the later onos.
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If this eolian action was taking place while the rivers stlll occa-
8lonally flooded their alluvial flats, the origin of some of the
loegs~1ike materials under the iterraco would be explained.

Age of the loess. The loess of Hendorson County probably represonts

many stages in the Pleistocene. Looss of probably Early V/isconsin
age 1s found at locallty 66, in the mounds below Dam 48. NMost of
The loess 1is pre;Wisconsin, as shown by tho topographic reletion-
Ships between it and the Wisconsin terraces. Thls question 1s also

further discussed in Chaptoer VI (page 120 ).
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CuAPTER IV
STRUGCTURE

GENERAL
By reference to the geologlc map of Kentucky*, it will

———

+J1llson, Willard Rouse, Geologic Hap of Kentucky. Colored,
§real and structural. Scale 1 inch = 10 miles. Ky. Geol Survey,
927.

be seen that the Henderson County reglon is bounded on the south
and southeast by faults. The Shavmeetovn~Rough Creck fault extends
from tho Ozark Mountains of Missouri through scutﬁern Illinois and
¢rosses into Kentucky at Tauwnestown, Illinois. It runs east from
there, south of Morganfield, (Unlon County) and then follows the
line or hills from Morganfield.to Sebrée (webster County) énd thexnce
eastward.into McLuean County. Its course in Webster County roughly
parallels tl.o southern line of Henderson County, remaining at a
distanse of about four miles from it. This fault represents a
major disturbance, for 1% brings to the surfuce in Webster County,
Mississippian limestones,- rocks which are at a depth of -ore than

& thousand fest in Henderson County., Glenn™ states that the fauls

#0p. Cit. p. 129

in viebster County ig in part a simple overthrust, complicated in
other places by block faulting. In some of these hlcoclzs he places
tho displacement at 1500 to 2500 feet oxr perhaps more.

In the neighborheod of Sebree (Vebster County) a subslidiary
fault branches off this main one and follows the Green River flood
Plain froim this polnt to Hambleton's Ferry and probably beyond. This
fault is nowhere exposed and nowhere agproaches close enough to the
bluffs on elther side to render itself apparent by steep dips iu
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the rocks. Its location and character have not been determined by
the writer as no work was done by him on the southeast side of Groen
River, but is taken from the work of F, M. Hutchinson. Its course
is plotted on the map accompanying this report just as it is plotted
on ﬁr. Hutchinsont!s map of this region.

Mr.ﬂHutchinson describes the fault as follows:

“The Curdsville Fault apparently begins near Eastwood
Ferry, thence falthfully follows the general coursc of Green
River northeastward for a distance of nearly twenty miles
before departing from the river and disappearing under Ohio
River sediments. The line of fracture, whlch appears to be
confined wholly to Green River Valley, is completely hidden
from view; but the fault 1s clearly a normal fault with a
downthrow to the east. The amount of the displecement wvaries
from a few feet, near Eastwood Fer»y, to morz than 180 feet
at Hamilton Ferry, its most northernly defined limit.

Evidence showing -the occurrence of the fault is as follows:
The dip of the rocks lying east of Greoen River is in a general-
1y northwestern direction, and such, with but little wvariance,
is the gereral dip west of tho river. Just west of the river,
however, the beds are found suddenly elevated a maximum distance
of more than 180 feet above their corresponding position on
the opposite slde of the river; whereas, 1f the same rate of
dip were malntalned they would be at least 40 ft. lower. Such
a fact cannot be explained by any process of natural folding,
and can only be explained by assuming that a fault accompanied
by the required dlsplacemsnt, has occurred."s:

g N

*Hutchinson, F. M., Geology and Coals of the Central City ... (and
other) quadrangles, Kentucky Geological Survey, Bull. 19, 1912; p 6.

The general dlp in the county is westward to'thn amount of
S50 feet in the distance of 25 miles from the bluffs near nambleton's
Ferry to the drill holes south and west of Corydon, or an average of
14 feet to tho mile. Thc structure map, however, shows that this dip
13 not & regular and uninterrupted one. ‘

Tt will be observed that the axes of folding parallel tho
faults from Hambleton's Ferry to the Vebster County line fault and
thence for an indeterminate distance along the VWebster County line.

“he folding paralleling the Curdsville fault throws doubt upon
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nutchinson's interpretation of this as a normal fault. It might
Indicate faulting due to thrusting, in which case the faulting
wvould be of the reverse type. Mr. Hutchinson doss not make clear
the,evidence upon which he bases his interpretation of this as a
normal fault. Without definite evidence either way, both possibil-
1ties should be-kept in mind.
DETALLED §TRUUTURE'
Data On Which Structure Is Based

. The structure as represented on the map 1s recognized as
generalized and in parts doubtful. The doubtful portions are repre-
sented by contours drawn in“brokan lines.

The data on which this structural map is based are taken
from observatlons:of rock outcrops, coal mine shafts, coal test
drillings, oil wellé, and a few water wells,- Except 1in the Green
River drainage arca, the Ohlo River bluffs, and the Poole Hills,
there are no outcrops which cbuld be used s 0ints to determine
the structure. In the Green River sectlon, the Providence lime-
stone is above drainage and because of the water it carries, fre-
quently causes washeg in the loess which expose it 'in gullies.

Most of the structure in this section is based upon sbservations
mgde on this bed. In addition, several coal shafts furnished data.

In the remainder of the countv, well records and coal
8hafts furnished the only data. Diamond-drilled coal tests, mine
ahafts, and to a smeller extent, churn-drilled coal tests, furnished
data which could be considere . uccurate ewd interpreted with a sense
of oertainty. Some of the oll well records showed groat inconsist-
encies and could be intarp?eted only by careful comparisons among
themselves and with more accurate well records. The records of

four water wells have also been used in drawlng the strueture and
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N

In each case doubt is felt as to the interpretation put upon these
logs. As Iin some cases the structure is lmportant, it will be well
to discuss in detall the evidence-upon which it is based in the
areas outuside of the Providence limestone outcrops.

The following discussion of structure deals with the cone
tours as drawn on the map of-the county, for which Coal No. 9 was
used as a base. When reference is made to the structure developed

)

on the Providence limestone as a base, this fact 1s specified.

Poole Anticline

One anticline has its crest nenxr the Vebster County line
from Green River to Poole. The evidence for this fold consiats of
a reversal of dip shown by outcrops of the Providence limestone
southeast of Robard and of a tendency toward & similar reversal
shown in the vicinity of Poole by scattered outcrops of the Madlson-
ville limestone. An interval of 300 feet from the Madlsonville
limeztone to No. 9 coal has beer assumed, because this is a little
less than the intervel in Vehster County to the southwest and in
the Smith Mills regioﬁ to the northwest in which-directions the
members aro believed to thicken. The interval has not been deter-
mined nearer at hand and hencu the structurse is doubtful in this
A0y .

The Geneve Dome

The dome centering about a mlile north of Vilson Station
on the Illinols Central Rallroad is the most intoresting structure
in the region from the standpoint of economic geology. It muct be
emphasized here that this structure is based upon an interpretation
of the stratligraphy of this region, an abrnormal stratigraphic se-
Quence fully discussed in the cuspter on stratigraphy. It will be

Teculled that Coal No. 9 spperently is missing at several of the
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localities tested and in reappearing suddenly, is found at a dif-
ferent distance from the Providence limestone. In cases where No.
9 Coal 1z absent, the structure represents the structure of the
overlying Providence limestone; ir such ceses & constent interval
was assumed between the limestorne and the place of.Ho. 9 coal. Yhis
would seem the best assumpilon, for the limestone probably was more
nearly level at the time of its deposition than was the coal bed,
as coal.beds are known at times. to split widely in short distances.
The data from which some of the contours bounding this dome are
drawn are capable of different interpretation; therefore it will

be well to review the data.

| .The slope of the Providence limestone is well shown be-
tween localitles 7, 8, 9, and 12 by 1ts poaition in those wells.

The . structural drop from the center of the dome to Smith
Mills 1s certain, since the record of the well at locallity 2 is
excelleqt. In detail, however, the actual position of the contours
between these two polnts is subject to some doubt. The evidence
Upon which tho.structure in this region 1s érewn 1s as follows.

The dip of the beds between Smith Mills and VWest Frank-
lin, Indiana, is northwestward, as shown by outcrops of the Madison=-
ville limestone at both places, although dips south of Smith Mills
are westward and southwestward, indicating a circumferential strike
between these points.

A water well at Geneva (locallity 10) shows a four foot
coal at.an elevation of 230 feet above sea level. This coal 1s
hot reported to have the limestone roof of No. 1l coal. Assuming
that 1ts thickness has been reported approximately correctly, it
mgt be ¥o. 9 coal, as this 1s tho only.thick coal ordinarily found
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at the horizon indicated approximately by the general dip from the
center of the dome to Smith Mills.

A water well drlilled on the Horace Bagley farm struck a
: "hérd, £linty roclkt that came up In little sharp pieces" at an ele-
vatlion of 290 feet. Beneath this rock a flow of water was struck
which carried up little rounded gravel into tho casing. Thils would
suggest a boulder of the Providence limestone and has been considered
slump from a nearby ledge or perhaps even an overhanging ledge in
Place. Its position has been taken to indicate roughly the position
- of the Providence here because 1t 1s 1n about the positlion where 1%¢
vould be expected from the other data. It does not seriously affect
the structure.

The closurc of tho dome toward Corydon 1s clearly indicated
by the relatively lower elevation of the coals in the numerouns wells
southwest of that place. The detail of the dip 4in this direction
Cannot be determinoq.

Unfortunately, the closurs in a southeast direction -~
‘%he direction most important from an economic standpolnt in th's
reglion of generally westerly dip - cannot be so definitely shovn.
The providence limestone is only ten feot highor at Robard in tho
8outheast corner’of the county than it is at tho crost of tho dome,
vhile No. 9 coal is lower at Robard thean it is in the reglon of the
dome, . wtrery to the dip indicated in the Robard reglon; this fact
Suggests a reversal somewhore hetween Robard and the dome crest.
However, it cannot te asserted that there is not an anticlinal axis
Tennding from some place north of Robard to the Vilsorn dome, thus
_ Preventing a complete closurs,

In drawing the stiuctural map, use was made of a water

well drillea at locality 22. The roccord of this well was not
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wholly clear and it 1s interpreted with much misgiving. A 40-foot
limestone in thé upper purt of the recoxrd shows that the strata
were in all probabllity very poorly interpreted, as no such thiclk-~
nesa of limestone is known In this vicinliy.

In drawing the structure through localities 15, 16, and
22, some asoumptions had to be made, due to the change in the
stratigraphy between those pointe. The intérval between Coal XNo.
9 end thie Providence limeztone at locality 13 is 81 feet; in the
dril1l. hole at locality 16, the intierval between the rrovidence
limestono and the coal doubtfully interpreted as No. 9 is 110 feeot.
Inasmuch us the'remaindar of the structure in this arca 1s essen-
tially that of tho Provlidence limestone, thoe structure between
these two polnts 1s so.drawn. At locellty 22, the 4-foot coel
reported in ths log ig assumed to be Coal No. 9. This interpre-
tationrcarries the inference that the 40-foot “limestone" is a
mistaké in theo drillerts identification of the rocks passed through.

It muzt be emphaaized that this closure to tho southeast
i3 laygeliy & matter of conjeoture, because of the vagueneszs of tho
record of the well at locallity 22 and because of the nature of tho
Cavbondele stratigraphy in this avea. It is possible actually to
roefor the lower part of the 40 feet of "limestone" in the lecallty
22 well to the providence limestone, the two foet of "shele and
coal" below it representing Coal No. 1l. On this sasumptlon, Coal
Xo. 9 would he cut out and the 4-foot coal found in tho well would
Probably represent Cosl No. 8. The 250-foot contour would be dravm
from locality 20 in Henderson southward and westwsrd hetween locall-
tigs 18 and 22, thence comnecting with the 230-foot contour around the
dome, From thie point 1t would come back agsln southeastwand, crowd-

ing the conbtours avound Casiro turther southwest, and coanect wi™
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the 230-foot confoux nesr Robard. An anticline would be shown run-
ning northwestward from north of Robard through the Geneva dome and
pointing from there toward lt. Vernon, in a direction which would
roughly bisect the angle between the Rough Creeﬁ and Curdsville
faults; this would glve a fan-shaped aspect to the structure of

the .county with the folds radliai’ng approximately from the point

of intersection of the two faults.

The structure between Henderson and Geneva, using the
base of the Providence limestone as a key horizon, and assuming
that the bLase of the thick limestone in the lccality 22 well is
the base of the Providence, is shown in Flg. H. 'The scale of this
map 1z one inch to the mile and the locality numbers are the same
as those shown on the large map of the county.

Implications cf a Hypothesis of raulting

Inasrmich ag some privately prepared geological reports
have inserpreted the canaitions around the Klelderer property as
due to faultling, it may be advisable to consider some of the impli-
cabiong of an hypothesis of favlting in this region.

In the first place 1% should be noted that the maximum
vertical renge shown by the Providence limestone ig only 50 feot
in a distance of a mile, whereas the increase of interval betweeﬁ
the limestons and No. 9 coal, on the assumptloen that No. 9 ceal is
one of the coals found in the lrregular wails, ranges from 50 to
over 100 feet. To expluln thls dlscrepancy 1t is necessary o
agsume a complex folding accompanylng the favliing, so that, al-~
though the favlt has a vertlical displacement of 100 feoct, the fold-

ing has compensated for this didaplacement with the result that s

smaller vertical range of the limestone is observed betweon drill ’

L]

<

holﬁﬂ '
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Haking this arbitrary assumption, let us consider how we
could get the increased intervals., Qhe flrst possibility is 1llus-
- trated diagrammatically by A, Fig. 1@ If the beds are tilted, a

. vertical drill hole wlll penetrate them dlagonally and so glve ab-
E normal thickmosses to the strata. However, indlvidual lmown beds
?bhould also be abnormally thick, whereas none of the beds, not even
" the limestone, are thicker than usual.

| If, then, the thickening of intervals is not due to tilt-
| ing, 1t must, under the assumption, be due to the cutting of the
fault plane by the wells. If the fault were a normal fault, that
d1s, one in which the strata on the upper side of the fault plane
have slipped dovn, the intervals would be decreased instead of in-
creased, as illustrated in B, ¥ig. |18. Hence no normal fault occurs
here,

If the fault were of the reverse type, that is, one in

71

Iwhich the strata above the fault plane have been pushed up {(C, Fig.18),

the strata would bo repeated in the same vertical line. Thus wells
at 1 and 2 in the figure would repeat knovwn beds. Only wells, in
the general position of 3 in the flgure would show Increased inter-
Vals between the 1imsstone and'the coal. It should be noted that
1t 1s impossidle in this way to increase the intierval from the lime-
3tone to No. 9 coal from 80 to 160 feet ur more withoﬁt repeating
6lther the lime or the coal.

Assuming the minimun displacemont- about 40 foet- required
Yo explain the irregularities of any of the wells under the faulting
hypothesis, the probability of hitting tho fault plane with a well
Can be zsomputed. If wo ossume that tho fault planc is at the very
Low angle of about 27° (a slope‘of one foot vertical to two horizon-

Tal), the 1imit of movement of such a well a3 No. 3 in the figure
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will be 80 feet from side to side. The scctlion bounded by tho
wells showing lrregularities to be explained by faulting is about
a square mile in area and about one and one-quartér'miles long.

If we‘assumevﬁs many as four faults running the length of the sec~
%ion, tho chance of one well hitting a fault plane is about 1 in
13. Seven holes were put down in this area since dovelopment was
started and all shovwed irregularities. The chance of all seven
hitting the fault plane, the necessary assumpticn under the fault-
ing hypothesis, 1s about 1 in 70,000,000. If only ono fault is
assumed the chance lles close to one in one tri}lion. Assuming
that the dispiacement was 80 feét instead of 40 teet, and that the
coal was kept from repeating by being squeezed out in the section
above the fault plane, the chance 13 stlll only one 1p 500,000.
Further, 1f the diamond drill crossed the fault plane, it would
seem probabie that the driller would have recognized 1t in the
coro. .

It is impossible.to state that no very minor faulting
has occurred in thils area. liany mines throughout this coal field
find such minor faults during their operatlon which could not be
foretold by drilling. Howevsr, as far as this section 1 concernéd,
thers 13 no roason to postulate any faulting at all, eud the chance
that tho conditlons mot here are due primarily to faulting is negli-~
Zibly small.

Structure in Smith 1M4ills Bottowus

No structure is shown in tho river battoms to the west
and north of Smith Mills. The reason for this is obvliouws. Vater
1s obtained in the alluvial £illing of this bottom and consequently
no wells touch bed rock. Thero was, howover, a dlamond drill coal

test located just across tho point of the meander in Ilt. vernon,
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Indiana, which is of great Interest in this connection. The record

of this well is given in tho Indiana publicstion™ and is copled.

Vo

“Logan, W. N. Goology of the Deop VWells of Indiana; Ind. Dept. Cons.
Pub. #55, p. 474, 1926.

among the logs printed in this book, because of its bearing on the
structure of Henderson County. The correclationsof the members as
glven in this log are the work of the Indiana Sﬁrvey.'

The interprotation of the Indiana Survey places their No.
5 coal (Kentucky No. ©) at an elevation of about 150 feet below ses
level, an elevation which agrees very well with tho elevations five
niles north, as roughly glven by estlmating the depth to Indiana No.
S from ' the outcropping seams plotted on the map of the Patoka quad-
ranglo by Fuller and Clapp*. By comparison with the Smith Mills log

*Fuller, M. L., and Clapp, F. G., Goologlc Atlas of U. S., Patoka
follio, Wo. 105.

some 1" miles southeast and with the log of a diamond d;illed coul
test well at Now naven, Iilinois, somec 15 miles west, strlking dis-
cropancies are noted botween the strata as glven according to the
Indiana correlations and the strata shown in' both of the other wells,
All three rocords give evidonce of accuracy and reliability. It is
decmed best to dlscuss this question of stratigraphy under the head-
ing of structurs because itas esnswor affects only the question of
Structure so far as Henderson County 18 concerned.

In thia discussion it must bo romembered that Indiana and
I11inois coal To. 5 is Kentucky YNo. 9 and the No. 6 coal of those
two atates 1s No. 11 of Xenbtucky. The Somerville limestone of
Indilana iz equivalent to that called Madisonvillo»in'thia reporﬁ.
. The Xentucky nomenciature will be used in discussing the Indiana

and Tilinois woells as well as those of Kentucky, although in the
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log published herewith tho nomenclature as given in tho roports of
Indliana will be retained.

.Thg following inconsistencles between tho Mt. Vernon log .
according to its published interprotation and the Smit‘h Mills and
New Haven logs should be noted.

(1) The 1nterval between Nos. Q.and 1l coals in the Smith
Mills log is 105 feet and in the New Haven 1oé is 100 feet, whilo
the same interval in the Mt. Verpoﬁ log is made slightly over 200.
feet. |

(2) Thick coals appear above tho No. 11 coal 1n the MNMt.
Vernon log in what is a barren series in both the othor logs. This:
series is barren throughout nenderson and Webster counties.

(3) The interval from No. 9 coal to the Mansfleld sand-
stone (basal Pennsylvanian of Indiana) 1s given in the lt. Vexrnon
log as 400 feet. . To the corresponding Casoyville of Kentucky it
is 675 feet in the Smith Mills log. The lower part of tho New
Haven record is much sandier than the othors so that tho corrola-
tion of the Mansfield and Casoyville cannot be detormined. However,
the interval from No. 9 to the top of the liisslssippian is 1C80
feat in the New Haven recoxrd. Thé Mansfield sandstone doos not,
in the knowledge of tho writer, approach any thickncss comparable
to this différence of 650 feet in any portion of Indlana. In the
Weils nearest to this locallity whose records are published in the
work cited, its thickness 1s given as only 200 feet. Vhile 1t is

.possible that such a great thickening of this momber doos occur In
the Mt. Vernon region, it cannot-bo assumed without further data.

Minor irregularities in tho menmbers as compared with
the other logs also occur, but they cannot be consldered as criti-
cal inasmuch as they are to Lo expocted in Pennsylvanlen stratigraphy.
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A black fossll shale roof occurs over the coal cohsidered
No. 9 in the Indiana corrolation. Thils suggests that this coal is
indeed No. 9 and would be strong evidence for the correctness of
the corrclation if the other evidence supported it and if No. 6
coal did not also have a fossil shale roof in Vebster County where

it 1s opened*. The suggestion that thila coal at Mt. Vernon may not

————

#Glenn, L. C., Op. Cit. p. 79.

be No. 9 but No. 6 ledds to the Qttempt to so correlate it.

If this coal be placed opposite No. 6 of the Smith Mills
record, several other members at the same time can be correlated
between the two logs without material change in their intervals.
They‘follow.

(1) The coal called No. 8 1n the lit. vernon log, with .
limestone immediately above and below 1t stands within § feet of
the place of No; 9, with limestone similarly reiaped in the Smith
Mills log. " -

(2) A coal with limestone close above and below i1t, 200
feet above this hypothecated No. 6 in the lit. Vernon loé,.stunds
within five feet of a coal with similarly placed limestones in the
Smith Mills log. ' V

(3) A 2.4~foot fossil limestone occurs 51 feet below the
hypothetical No. 6 coal at Mt. Vernon and a 2- foot fossil limestone
ocsure 55 feet below No. 6 at Smith Mills.

(4) The Base of a limestone in the Mt. Vernon log is with-
in five feet of the bmse.of the Providence limestone in the Smith
Mills well. If the limestone in the Mt. Vernon well is the Provi-
denco, No. 11 coal is absent but it may be said that No. 1l is a

vapiabla coal and is absent in some Henderson County recoxrds. The
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Esequenco in the 40 feet of rock above thlis limestone varies from
that shown at Smith Mills but Is very similar to that at Hitesville
(Locallity.4) and also to that section of the New Haven log. The
conglomeratic sandstone above the upper limestone in the lMt.. Vernon
llog is probably the Anvil Roclk.

(5) .Finally, perhaps the major objection to the Indiana
interpretation, tho grqat thickness of the Mansfield, oxr altcrnative
ilittle thickﬁess éf phé Pennsylvanian below No., 9, is eliminated
in this interpretation because the top of the Mansfield in the Mt.
Vernon log coincides within five feet with the top of the Caseyville
in the Smith-Mills loge.

It would gseem that the only real discrepancies between
the smith Mills log and the Mt. Vernon log as thus interproted are
the absence of No. 11 coal at Mt. Vernon;“proiiously considered,
and the presence of the 2.2 foot coal, called No. 7 in the lndiana
correlation, lying 55 feet below No. 9 as here consldered., 'this is
here regafdedaas a local development of coal Yo. é. Another record
from Mt. Vernon, gi§en in the same report, shows only a four~inch
c§a1 near this horizon. This latter record is, however, apparently
net so accurate as the other.

The detalled correspondence of the Mt. Vernon with the
New naven log 18 not so close as that with the Smith M111ls no matter
which interpretation is put upon the Mt., Vernon log. It can only
be sald that the generai aspect of the Mt. Vernon log agrees more
closely with the New Haven 163 undexr the interpretation here sug-
gésted than under the interpretation previoualyvput upon it and
published by the Indiana Survey.
| There is a possibility that the interval from No. 6 to
No. 9 coal has shrunk from 290 to 200 feet in going from Smith
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. Mills to Mt. Vernon and that the 4-foot coal about 200 feet above\
the No. 6 coal in the interpretation here suggested is really No.

9; in that case the 2.2 foot coal about 30 feet above this hypo-
thetical No. 9 (considered No. 8 in the above) would be No, 10

and the.G-fdot coal about 55 feet above that and capped by lime-
stone would be No. 1l. This would give a somewhat better correspond-
ence between the two logs for the hundred feet above No. 9. Con-
sidering the log as a whole, however, the first interpretation here
suggested i1s probably the correct one.

The elevation of No. 11 coal at Uniontown is about 290
feet.‘ The elevation of this 'coal, asswning normal intervals, 1is
60 feet above sea level on the southern edge of the Patoka quad-
rangle about four miles north of the Mt. Vernon well, as estimated
from the outcrop of the Aldrich coal plotted on the maps of the
publication citecd. At Smith Mills and at West Franklin, Indlana,
it is about 170 feet A. T. At Mt, Vernon, according to thé inter~
pretation urged hore, 1t is at an elevation of 245 feet above sea
level, or according to the alternative correlation mentloned, at
145 feet above sea level. The general dip at Smith Mills and West
Franklin is westerly.

If the interpretation made hore is correct, thoe Geneva
Structure, which has a northwesterly trend, probably continues
through the Ohlio River bottoms past the lower end of Diamond Island
as an anticline upon which, in the vieinity of'Mﬁ. Vernon, a dome
is praised. This interpretation implies a sharp northerly dip at
Mt. Vernon or perhaps a fault somewhere north of it. This suggestion
1s radical but it must be remembered that major structures could be
concealed under the thlck loess and dlluvium north of Mt. Vernon

without being suspected; that the reglion is only about 20 miles
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removed from the Shawneetown faulb; and thatcomparablé faulting
and folding, though of a different trend, occurs in the Illinols
coal flelds about 25 miles west.* It may well be that thore is

#Cady, G+ He, Coal resources of District Vv, Ill. Geol. Survey,
Co~op. Mining Series, Bull. 19; Map. ;1919

a structural rcason for the great wideqing of the valley at thse
Junction of the Vabash and Ohio Rivers.

Green River Flats

The structure as drawn in the flats east of the green
River is exceedingly generalized. It is not intended to indicate
more than the most' probable dip of the rocks. There are no data

. in these flats upon which the structure can be based. The con-

tours as drawn. simply connect the loose ends of the contours in

the highland portion ofithia'dbunty, with known elevatlions of the

No, 9 coal in Indiana at Newburg and Yankestown and at two inters~
mediate points. They ave intended to indicate roughly only what
coals may be expected undexr these flats.
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CHAPIRR V
HISTORY OF BED-ROUGCKS

t
i

MISSISSLPPIAN

The account of the geologlcal history of this county should
properly begin with Mississippisn time, becausec the rocks laid down
&t that time have been penetrated-by drilling in this county. How~
ever, as mentioned previously, the records of this drllling were so
poorly kept that we can say nothing about the history of thisltime
from data obtained within the county. It is probable that here, as
in most surrounding regions, shallow seas covered the territory, in-
. to which were poured sends and silts, whioh later became the sand- .
stones and shales of the Chester group. In the clearor portions of
these ssas limestones accumulated from caelclium carbonate preclpitated
In verious ways from the sea water. At the close of this period

the sea bottom was uplifted and made land and began to wear away.

PENNSYLVANIAN
Caseyville

When the land was once agein lowered, the rivers, carry-
irng thelr debrls toward the shifting arms of the shallow sea, formed
a thiclk deposit of coarse sands and pebblea, which later becuame the
Caseyville sandstone. Such a coarse sandstone and conglomerate froms
thé bagal member of the coal measures in prectically all parts of
the world. At times finer material was brought to this area, whioch
later formed the shale members of this formetion.

Tradewater

During the time in which the Tradewater formation was
deposited, the land whlch was furnishing the sediments evidently
Stood lower than before so that ovor'iong periods relatively little
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material wes brought to the sea. and most of it mud rather than

sand or grevel. The coasts of the ver& shallow arms of the sea
must have been low marshy arces scores of miles in extent. Here
flourished the grouat coal forests, continually pushing the marsh
bélt out into the sea and filling up the shallow embayments with
decomposing vegetation. This vegetétion,preserved from decay by
being covered with water, thus excluding alr, decomposed into

peat, which under the pressure of sediments piled upon 1t later,
was changed Into coal. The reclatively high sulphur content of

many of these coals indicates that the coal was formed in the salty
or brackish water of marshes and not in fresh water swamps. Thé
marine fosalls found in the roof of Coal No. 6 and in the lime-
stonos associated with some of the other coals shows that from time
to time the sea encroached fer across the swampy lowlands, killing
off this vegetatlion and depositing muds of calcium carbonate or of
clay. In time these changed to the limestones and shales riéh in
remnants of marine organisms. |

Carbondale

* The gonéral conditions of sedimentation which prevalled
during the time when the Tradewater formation was formed remaine
the same throughout the time when the Carbondale formation and the
Lismen formation above were depoéited.

During Carbondele time, one of the most unusual events
of Pennsylvanian time occurred. This was the depositicn of Coal
No. 9. A shallow embayment must have covered most of the arves
of the whole coal fleld in western Kontucky, southern Illinois,'
and Indlana; an embayment not so deep as to prevent the growth of

forest‘out into 1t and yet deep enough to reteln its marshy charac-
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ter and hold enough water to protect the dead vegetable matter

from oxidation. After the deposition of a very thiock bed of peat,
the forest”gro&th.stopped, obviously by an advance of the sea which
left the remains of 1ts teeming 1life as the fossils or "penniwinkles"
no& found in the roof of the coal.

The position of the Klelderer shaft probebly represents
the location of a delta which was being bullt out into the sea -at
this time. To the north the marshy embayment seems to have been
more shallow than it was to the south of this location, while evident-
ly near this place one of the distributaries of the stream flowed.
Thus the coal formed to the north at a higher elevation than tc the
socuth while Just at this point conditions were such as to allow but
a thin bed to form, 6r, what is just as probable, the coal formed
to an unk;own thickness but was later cut~out to its present thick-
ness by the waters in tho channel which passed nearby. After the
deposition of the peat which formed the coal, the region to the south
was filled in by sedlment more rapidly than that to the north where
limestone was accumulating, thus making the lnterval between Coals
No. 9 and No. 11l less on the north éide than on the south side of
the shaft,

At the close of the Carbondale thore came another period
when the lands were low and vegetation covered large marshy regions
flooded aéain by an advance of tho sea. This was the time when Coals
No. 11 and No. 12 with the intermediate Providence limestone were
deposited.

Lisman |

Vith the inauguration of Lisman time came tho deposition

of the coarse, crossbedded, Anvil Rock sandstione by torrential waters.

These sands were spread ovor the entire county with the exception
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of the region between Henderson, the Grahsm Hill mine (locality
23), and the L. ie. & W. mine (locallty 26), the logs of whose
shafts do not show this sandstone or else shoﬁ it as a very thin
one, .

After this period of torrentlal outpourdng of coarse
sands, coertain sections of the western part of the county were left
free from incoming sediment and in these sections grew the forests
which were to form the Baker or No. 14 coal. As pointed-out in the
chapter on stratigraphy, it is believed that yo. 12 coal and the No.
14 coel of Vlebster County, Corydon, and Smith Mills are esasentially
the same and that the Anvil Rock 1s really a transgressing member;
that is, that 1ts sands were poured out in fans into the embayment
on the shores of which the vegetetion was growing. It is conceived
that these sands were spread in a generél way from southwest to
east so that in the southwestern portion the sands were deposited
direotly or almost directly upon the rrovidence limestone before
the forests which were to form No. 12 coal could grow to appreciable
extent, and that after the delta had shifted eastward, coal forma-
tion was resumed, giving the No. i4 coal around Corydon. In the.
eastern part of the county, No. 12 would have beem forming during
tho earlier part of this time, while by the time the deltalc fans
" hagd reached aﬁd covered these deposits conditions for coal forme-
tion would have ceased.

Aftexr tho passing of the time of the Anvil Rock and No.
14 coal there is nbthing more slignificant rocordsd in the Lismen
formation in this county until the deposition of the Madisonville

Iimestone. A long series of shales and sandy shales wore deposited,

indicating & low land that was furnishing the sediments. Tho streams

became progressively more and more sluggish and brought less and
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less sediment to tho embayment until, in lMadlsonville time, 5 to

10 feet of rather-massive limestone had time to acecumulate. With
the passing of this eplsode more muds and sandy silts were deposited
in this arca although a few miles north in lndiena a massive sand-
stone was deposited.

Soon after the close of Pennsylvanian time the American
continent was greéﬁly uplifted. It was at thie time that the Ap-
palachian mountains were formed. Probably atTthis time, possibly
long after this, the rocks in this county were subjected to the
gentle folding and localized faulting discussed in the chapter on
the struoture of Henderson County. Nothing has been left to indicate
the history of the county during the very long span of time from the
end of the Pemmsylvanian to near the close of the-Teftiary period,
It 1s probable that in this interval great thiclmesses of sediments

overlying those novw seen were removed by erosion.
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CHAPTER VI

"HYSIOGRAPHAIC AND MANTLE-ROCK HISTORY

INTRUDUCTION

In this chapter the history cof the present surface will
‘b traced. This discussion will involve both the manner in which
the bed-rock was cut and the means by which the ﬁnconsolidated de-
'posits 1ying upon the surface of the bed-rock were deposited. In-
asmuch as the points arising in thls discussion pertain not only
to Henderson Countj but,.in & genersl way, to much of the surround-
ing country, this chapter will have a more general scientific in-
terest than the othor chapters in this report. Because many of
the questions arising in connection with the subject arc contro-
versial ones, the treatment of the mmterial must be of a more tech~
nical nature ip some places.

The history of the present surface divides nuturally.
into four parts on the basis of the effects produced. These are
as follows: . _ |

(A) The erosion of the hed-rock surface of the county
in probably late Tertisry time, in the qarly stages accoupanied
by the deposition of the high-level gravels upon this surface.

(B) The filling of the valleys, or the work of the river
during Pleistocene time.

(C) The spreading of the loess, or the work of wind in
Pleistocene time.

(D) The latest ovents in the history of the ohio River
in this territory during Recent time.

The major points which will be urged.in this chaptexr

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

84



are grouped below for the convenience of the reader. Fig.I[8, which

portrays an ldeal cross-section of Henderson County, expreased scmo

of these points diagrammatically. The views held by the writer
are as follows:

(1) A peneplain was establlished, probably in late Tertiary
time, at a level which is nov. 550 feet above the sea. |

(2) The territory was intermittently uplifted and the
rivers cut terraces which now stand apbroximately 500, 440, 390,
and 300 feot above the sea; after which the river degraded to a
level now about 200 feet above tide. This cutting took place en~
tirely, or almost entirely, in late Tertiary time.

(3) Accompanying the formation of these terraces, gravels
- the "Lafayette" - were deposited over the old flood~plains. The
materials of the "Lafayatte" were dérived from the Mississipian and
Pennsylvanian strate up atream.

(4) These gravel-covered terraces probably correlate in
a general way with similar terraces on the lower Mississippi'Rivor.

(5) Hypotheses of a differentlial depression of the southern
part of the Eastern Interior Coul rield, in order to explain the
wide filled valleys,are'unnecesséry aﬁd, in some respects, untéhable.
The wide valleys are merely an oxpression of the less reslstant
lithology of this region.

(6) A hypothesis of general depression of the lowor Ohio
vValley to explain the desp filling is probably unnecessary.

(7) The filling of the valleys was due probably only to
the overloading of the oOhio River with glacial debrls.

| (8) Two dominant f£il1lings, represonted by two terraces,

Which seem ﬁo be aasigneble to Early and late V/lsconsin stages are

Pl‘Oson‘b. .
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(9) An earlier, much oroded, probably Illinoian, fill

may be presont. '
| (10) ‘’he loess of Honderson County was deposited mainly

through acolian action; the "marl-loess" hypothesis, as propounded
for the lower Vlabash valley, is.not applicable to dHenderson County,
although the loess hore lics below the criticel elovation given
for the "marl-loess”, |

(11) The Ohio River is at present aggrading its flood-
plain in the coal field, although degrading 1ts channel. This
may be the result of elther the normal growth of the stream or a
climatic variation.
PART A ~ TERLIARY HISPORY

ERUSTON

Peneplanation at 5560-foot level

The first recorded event in the déveiopment of the sur~
face of Hendorson Count& was the formation of a ponop;uin, nov
ropresented by the sumnmits of all the hizh hills of Honderson
County. Thesc hills rise to elavations of slightly over 560 feet
above ses lovel. |

These hills all 1ie on .o divide between Greon Rivex -
and the smaller stroams to the west. Yhose with sumnlts reach-
ing from 560 to 580 foot above the sea are: sevoral peaks in the
Violf Hills (53, 29 t0°33), Ridgowood Hill, wost of Spobttsville,
(61, 26), thosc pdtween Roberd and Niagara (42, 30), Rockhouse
H11l (40, 28), and the Poole Hills (39, 37). Tho highest polnt
in tho county,in tho Wolf H1lls, fs only a few feet above 580
foet abovs the sea. In neighboring countiss In Kentucly and

Indiana, many divides rise to the same 560 to 580-foot level,
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Inasmuch as these hills are so wideiy_spaced, dominat-

4 ing as they do the entire eastern part of the county, there ocan
be little doubt that.thelir sunnd ts represent the remnants of a
surface of 1ittle relief at one time continuous over this county
and vicinity. since these hills are capped by different strati-
graphic units, the surface does not represent a stripped plein.
It must have been produced through the reduction of the entire
region to base-level. The presence of chert gravels- the "La-
fayétte" - upon Ridgewood Hill shows that the surface was in part
produced by the lateral planation of ureen River. ‘these gravels
are discussed on page 96.

correlation. A peneplain in Hardin County, Illinois, represented

by remnants varying in elevation from 500 to 540 feet above sea

leval has been described by Saiisbury*. The higher points may

#Meller, Stuart, and others, The geology of Hardin County, Ill.
Geol. osurvey, Bull. 41, p. 50; 1920,

represent this same surface.

Geologic Age. There are no data from within the county which

would indicate even an aﬁproximate date at which this peneplain
was perfected; and no probabls correlation of it has been de-
scribed elsswhere.

‘ It apparently abuts to fhe east against tho Crawford
Upland of the Indiana deological.aurvey, which rises some 300 feet
highor, and has been correlated by Malott  as probably a part of

#tLogan, W. N., and others, Handbook of Indiana Geology, Indiana
Department of Conservation, Pub. No. 21, P. 131; 1922.

the "Early Tertiary" or Highland Rim peneplain. Higher hills to
the south of the coal field in Xentucky rise to about the same
level as this higher surface in Indiana and perhaps represent
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the same surface. The 560-foot level is therefore probably
younger than the Highlsand Rim.
The age of the Highland Rim peneplain ls in doubt.

‘I 1ts age 1s considered Early Tertiary, following Malott*’

#Logan, W. N., Iden.

the age of tho 560-~foot level is probably Late Tertiary.

If, as suggested by shaw ~, the Highland Rim peneplain was

#*Shaw, E. W., The Pliocone history of northern and ceniral
Mississippi., U. 8. G.S., ¥rof. Paper 108, p. 1l62; 1918,

perfected in early Pliocens or not earlier than Miocens time,
the age of the lower level 1s probably Pliocene. in the lower
Mississippl valley, according to Shaw***, the terrace "tafayette"

#s4Idem. pe 139,

gravels such as are found oapping the  560-foot level in one placse
in Henderson County, are all Pliocene. Followirg this inter-~

pretation the age of this level in Henderscn County would be
Pliocene.

Inasmach as there 1s no evidence contrary to this as-
sumption, and some in favor of 1it, the 560-foot level in Hender=~

son County is considered of Pliocene age.

Degradation of peneplain.

S8ince the formation of this peneplain, the region must
have been uplifted at lesast 350 feet as the bed-rock botiom of
the Ohio River is that distance below the plain.

This uplift wes probably not of the nature of a contin-
uous‘rise, eithexr gradual or comparttively sudden, but seems to
have taken place as an$;nﬁermittent Qeries of rises, interruptsd

by periods of quiet. The evidence for the intermittent character
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of this uplift lies in an apparent series of levels capped by

the “Lafayette" gravels.
Explanation of Figure 4. an attempt has been made to give the

evidence for two of these intermediate terrace in the lap of
Figure !4 .

The working principle underlying the construction of
this map 1s as follows. A series of terraces long expoaed to
erosion would lose 1lts identity due to dissection, especialiy
when, as in the present case, the terraces are close together in
vertical range. A way must therefore be sought to mask the ef-
fects of later erosion. ‘his may be done by considering each
peak as dominating a certain area, or as representing the height
from which the surrocunding area was cut down, the loﬁer elevations

in that area being given no consideration. If contours are then
drawn on these peak elevatlons, correctly located, the resulting

Jymap should have the appearance of a map of a terraced area in |
which erosion has not yet deatroyedvthe terrace surface.

In constructing the map of Figure |4, the highest eleva-
tion in each small quadrangle 23 minutes square was plotted. in
a few instances two points were chosen from only one of these small
quadrangles when two distinctly different peak elevations happened
to fall near the opposite edges of the quadrangle. In@general,
ﬁnwever, each area 2% minutes square {about 63 square miles) is
represented by only the highest peak in the area. vontours of
twenty~-foot interval were then drawn upon the plotted data.

The areas falling within the elevations at which "Lafayette"
gravels were found in Henderson Countyqare hachured and the areas

of Pleistocens alluvial filling are stippled. Figures on the map

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



“n,

-

o - i
.‘.w >
vt\ﬁ, -~ ’h
¥ -
- (R -
N
I o
LI - .
N
~ e -
Fawd
b 3~
LN -
" Al
. S R —
" - - . R
4 » S -
- ,,.
o~ L 2
s %
N, DU
_ I N L
P T LA o -
P R CANER -—
¥ =, s
s o
R N
.- oa
s, at H
N
- "1 —— =
* i}
. - " e
. oW ]
ERC
v
e, -
. s 7 - e
¢ e T
; e,
- g - ——
- AT e Ty
ks Cd
vy - - .
e ” - N <. ™
. m, 3 Tl
. oM ey
' H
1 Y L
- P 3
<o :
~z i
et b - .
-
tnms”

e e e o

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



give the elavations of the areas in tens of feet above sea level.

Objections to this map as evidence of terrace forma-
tion at tho levels indicated may easily be ralsed. Ezpecially
in the portion of the map including Indiana territory there arec
large aroas lying at eievutions intermedié%e to the 500 and 560~
foot 1évels.h It 1s probable however that such arsas are to be ex-
pected a8 indicating areas vhich were not entiroly reduced. In
thies comnection it is worthy of note that the largest area of
these intermediate levels is farthest removed from the major streams.
It shows its monadnock character in that it contains within it the
highest elavation (660 feet above tide) of the mepped area. On
the other hand, the reduction to tho hypothetical terrace levels
is very marked along Green and Ohio rivers.

Porhaps the most convincing point to be made about this
map is the abrupt drop shown 1in most places from resldual eleva-
tions above the 560~foot level dovm to this level, and from the
560-foot level down to the 500-foot level. Such a condition obe-
tains in almost all portions of the Kentucky part of the map and
is very marked north of a line jolning F—ansville and Mt. Vernon,
Indiana., A liko step is found at most points betwesen the 500-foot
and hipgher levels and the 460~foot lovel. Inasmuch as tho cone
8truction of the map was a mechanlcal procedube; in which the‘
Opinions of the wrlter could take little part, the orosion‘steps
displayed on the map appear very significant of an intermittent
Uplift of the land.

Some additional evidence of fhc terraced character of
the area 1s glven in the following.

escription of intermedlate terraces. The firat pause in the

P1ift is thought to have resulted in the cutting of & terrace

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

80




21

at a level standing now about 500 feet above the sea. In Hen- .

derson County this surface is represented by many ridges and
knolls near Green River, which rise slightly above the 500-foot

elevation. Most of these remnants have Tertlary gravel caps.
Such remnants may be seen between nebbardsville and Robard, near
the southeastern boundary of the county.

This 500~-foot level is also well represented in southe

western Indiane, where - Fuller and Clapp have postulated a pericd
of local peneplanation to explain 1t*, '

s#Fuller, M. L., and Clapp, F.G., Geol. Atlas of the U, 8. , Patoka
Folio, No. 105, p. 6;,1904,

A sscond pause in the down;cutting'apparently resulted

in the planing of & level at 440 feet above the sea. This sur-
. face 1is r'epresented 4in Figure |4, by the area lying above the 460-foot

contour, . the difference of twenty feet representing approximately
the average thiclmess of the loess in the western part of the
mapped area. The loess in this area effectually conceals the
bed~rock and it is possible that the accordance in level of the
loess~-capped hills does not correspond to én accordance of the

concealed bed-rock hills. In the region around Smith Mills it
is known that the 460-foot level is the result of a loess deposit

more than 45 feet thicke This area 1s shown by dashed contours
and hachures on the map. It 1s believed however that most of

the 460-fobt surface i1s the result of loess deposition upon hile-
locks of accordant heights. The hillocks back from the river

in all cases represent bed-rock mounds urder thelr loess covers,
as shown by the records of wells, aﬁd by. outcrops of bed-rock in
a few placed along the sides of stream valleys. It the eolian
hypothesis for the origin of the loess is accepted, it is easier

to account for the accordant levels by the assumption that a sub-
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wuniform thickness of loess caps hllls of about the same elevation

'~ than by an aésumption that a deposgit of loess of varying thick-
ness has been so distriuted over an uneven surface as %o Ering
nearly all summits to the same elevation. Evidence sustaining
tho view that the loess has an eollan origin will be given later,
on pggeWZS. |

The presencd of a thick deposit of chort gravel upon
a sholf extending out from Ridgewood Hill at locality 32 (53, 25)
gives additional evidence for the conception of terracing at
this level. Figure I5 gives a cross-section of the topography
and the profile of the divide in this vicinity and shows thse
abrupt drop of the topography from the 560-foot level to tho
wlde gravel-covered bench at 440 feet above the sea.

In Hardin County, Illinols, Sallsbury desci‘lbes a plain
(the E:L:Lz_abethtov}h plain), varying. from 400 to 420 feet above tide”,

#Weller, Stuart, and others, The geology of Hardin County, Illinoié

" or 100 to 120.fee% above low water in the Ohio. This level is in
fair-agreemént with that postulated in Henderson County, which is
110 feet above low water.

A third pause, when the rivers were at a level which is
now about 390 feet above the sea, is suggested by a thick deposit
of chert gravel at that elevation at locality 29 (53, 28). Several
wells put d;wn on low lbesé-covered hills near the Ohlio found bed-
oclk at about that elevat;on. Bed~r»ock covered by thin chert -
gravels is found at this elevatlon under the thick loess in tho
bluffs north of Smith Mills,.and near Green River, whore the road

Crosges the creock about 2 miles northwost of Bluff City. This

terrace 1s not represented on Figure (4, becuuse its level is ap~
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proximately that of a Plelstocens terrace in this section,

In Webs.er County, Glenn™ postulates a pause in the down-

#Glenn, L. C., Geology and coals of Viebster County, Kentucky '
Geol. Survey, Series VI, Vol. 5, p. 33; 1922..

cutting of the streams whon they were at approximately their present
levels because of the frequency of bed-rock outcrops in the flood-
plains of the present streams. Thls level would correlate with the
one suggested for nenderson County.

A fourth pause in the uplift, resulting in the formation
of a rock torrace now about 300 feet above the sea, 1is strongly
suggested by the elevations of the ved-rock surface under the valley
ﬁ};ling, as given by wells which penetrate this fi1lling. Figure 18
(page 102A) shows the location of wells in nenderson County and
vicinity which have struck the bed-rock floor beneath the filling.
The black dots represent’ wells which have found bed rock at an ele-
vation of within 30 feet of 300.feet above sea level. The crosses
ropresent wells which first found bed-rock at a lower elevation,
and the figures give the elevatlons at whlch rock was found. All
wells located on this map are so far removed from tho valley sides
thaﬁ they do not intersect the precjected slopes. The elevation of
bed~rock in Henderson County i1s given in many places on the geological

map of tho -county with the caption "El. Rock".

| On Highland Creek, in the vicinity of the mouth of Beaver-
dam Creek (43, 45), southwest of Corydon, several oll tests, rathoxr
scattered, gave elevations of tho bed-rock floor, ranging, with one
exception, from 290 to 320 feet above sea level. The one exception,
the Onan well, almost at the mouth of Beaverdam, gave an olevation
of only 240 feet for the rock floor.

Elsvations of thoe rock floor undor the terrace are shown

by wells thero to be comparable to those in the creoeks just mentioned.
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Thus at Geneva (49, 41) onc wcll places it a 285 feet, the coal
tests about three miles southwest of nenderson place it at 290 to
512 feet, while at tho other end of the county, at Bluff City on
Green Rivef},bed~rock was found in a water well at 295 feet abovas
sea level. In the flats between the Ohio and ureon rivers, just
east of the county line, at Newman (Daviess County) (50, 17), an
oll test reported the first bed-rock at an elevation of 255 foet

above the sea™.

stmutchinson, H. M., Coals of Newburg (ahd other) quadrangles,
Kentucky Geol. Survey, Bull. 19, p. 126; 1912.

Outside this area, the records at hand indicaté the séme
preponderance of the 300~foot elevation 6f the rock floor bencath
tho fill.' This condition obtains just west of V/abash River, in
Illinois, and in Webster County, on the drainage of Tredewater River.
Dam.Noe 49,'9n the Ohlo River just below Uniontown, is bullt uﬁbn a
rock bar extending entirely across the river. A serles of 19 drill
holes at this dam éhowed bed~roclk olevetions to vary ohly fgom 310
!feet to éQS fect above tide. This bar may be in part due to the .
cutting of the Ohlo at the present time, but in view of the fact
that the Ohio is cutting rock at lower elevations ehove this point,
1t would seem to be an inherited feature.

| The preponderance of 300-foot elevations strongly suggests
that rivers cut wide valleys st this elevetion hefore the country wag
agein uplifted. After the uplift, thoe major streems seem to have
cut inner trenches about 100 fect lower, as shown by the records of
one or two wells near the mouth of‘Wabash River, which first found
bed-rock at an elevation of 200 feet above tide. P

Unfortunately, no actual cross-ssction of the bed-rock

floor of the Ohio in this section is available. However, such

& cross-gection is avellable for the Mississiond Rivan halaw
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St. Louls. ‘vhis cross-section, given in Flgure|6, shows that
the bed-rock floor of the Mississippl consists of a platform
ranging in elevation from 280 to 300 feet above tide, in which
is cut an inner trench some 50 feet deeper. It seecms safe to
assune in the light of the data above that the Ohio River near
Henderson County has a rock floor similar in shape,

It may therefore, be concluded that since the cutting
of the 560~£oot level the dralnage has cut down in an inter-

mittent manner to an elevation of about 200 feet above sea level,
prodﬁcing terraces at elevations of approximetely 500, 440, 390,
and 300 feet above the sea. the levels from 560 to -390 feet,
inclusive, are capped in placed by the “Lafayette" gravels.
Geologic ages of these levels. No attempt to assign geologic

ages to any of these levols, excepting that at 500 feet has here~

tofore been made. Malott® $g ynclined to regard this 500-foot

#Logan, W. N. (and others), Handbook of Indiana geology, Indisna
Dept. of Conservation, Pub. No. 21, p. 252; 19022.

level as Pleistocene. This view does not accord with that of
the present writer.

The writor regards all of this cutting, with the possi-
ble exception of a slight deepening of the trenches of the me jor
streams, as Pliocens.” The upper Mississippi drainage had cut
to its lowest elevation in pre~Glacial time, before the Nebraskan

glaciation”,  ohe bed-rock profile of the Mississippi River shows

[ —

*Leverett, Frahk, outline of the Pleistocene history of the
Mississippi River, Jour. Geol., Vol. 29, p. 620; 1921,

No great inconsistencies between its northern and central parts,

according to data at hand""*, @ esented in Figure 17.
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#tLeverett, prank, The Illinois glacial lobe, U. S.G. S.
Monograph 38, p. 475; 1899, '

The elevation of the bed-rock floor of the Mississippi at St.
Louis is in agreement with that of the Ohio in the vicinity of

Henderson GCounty. The burden of proof rests upon any hypothesis
which would imply that the Ohio continued to degrade after the
upper Mississippi had began to aggrade. The gravels at the
390-foot elavation contain no crystalline pebbles, excepting
quartzite and hence indicate a pre-glaclial origin. the evi-

‘dence favors the view that the Ohlo had completed its cutting
- at the time the Mississippi had completed its degradation, and
hence before Plelstocene time.

SEDIMENTATION - THE SLAFAYETPEY GRAVELS.
) ~ Introduction

The origin of the "Lafayette" gravels in this county

"1s intimately comnected with the origin of the bed-rock sur-
faces upon which they lie. They are here discussed separately

because of the great divergence of opinioﬁ.as to the manner in
which these deposits originated. |

In the neighbprhood of Henderson County, gravels re-
ferred to as "Lafayette", “Pliocene", or "late Tertiary" are
described from the following localitles: (1) in Vebster Countyr,
adjoining Henderson County to the south, occuring at an elevation
of about 500 feet above the sea; (2) opposite Owensboro, Kentucky,
on the Ohic River about 30 miles east of Henderson County, at an
8lavation of approximately 390 feet above sea levelz; (3) in Martin

County, Indiana, about 70 miles northeast of Henderson County, at

3
&n elevation of 700 feet™; (4) in the Shawneetown Hills just west
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of the Wabash River, at an elevution of 500 fect A.$T.4; (5) in
Union County, Kentucky, about 20 miles southwest of Henderson,

at an elevation cf about 550 feét A. T.5 In addition, gravels.

of about the same characteristics are described at elevations of

- from 500 to 700 feet A. T. in southwestern Indinnas, vhich have
been suggest ed to be early Tertlary by Fuller and Ciupp, but which
are regarded as probably late Tertiary by Malottv, =

1 Glenn, L.C., Op. cit., p. 122 and map

2 Veatch, a.C., Notes on the Ohio Valley in southerm Indiana,
Journal of Geology, Vol. 6, p. 264; 1898.

S Logan, W. N., Handbook of Indiana Geology, Indiana Dopt. of
Consorvation, Publication No. 21, p. 229; 1922,

4 Butts, Charles, Geology and mineral resources of tho Equality-~
Shawneetovn area, Illlinols Geol. survey, Bull. 47, p. 52; 1925.

S5 Leo, VWallaco, Geology of the XKentucky part of the Shavneetowm
~ quadrangle, Kentucky Geol. Survey, p. 43; 1916.

6 FPuller, l. L., and Clapp, ¥. G., Geologlcal Atlas of U. S.,
Patoka follo, No. 105, p. 6; 1504.

" 7 Logan, W. N., Idem, p. 136.

The gravels in most of those doposits have been described
vilthout discussion of thelr origin. Veatech, in his dlscussion of
the low~level gravels near Owensboro, has urgedlthat thoy were de~
posited in an arm of the Gulf Embayment, extending up the Ohlo River
in Pliocene time. It appears that the other observers have rogard-
od the gravels in other localities as having becn deposited in a
single shect, apparcntly inforring that some late crustal movement
would explain their differenco in olevation, or postulating that
any gravels found at lower elevations are slumped, or redeposited,
or reworked, portions of a higher deposit. Tholworking distlinction
betweon a “"reworked" and an "original® surficial deposlt has not

been made clear.
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The most critical and thorough work on the "Lafﬁyetta"

in recent yoars 1s probably that of Shaw*. His conception is

#8haw, E.W., The Pliocene history of northern and contral Missisaippi,
U. S. G. S. Prof. Paper No. 108, p. 152 et seq.; 1918.

briefly that the material previously called "Lafayette" 1s of

two kinds; (1) regidual materials in interstream dreas, including
that in the type localily, and (2) terrace gravels along the Miss-
Jssippl Qnd nearby streams which are to be correlated with the
Pliocene Citronelle formation of the Gulf coast. It 1s ovident
from the photographs and descriptidns of tpese terrace deposits
that they represent the kind of "Lafayette" to which the Hender-

son County deposits are to be referred.

Cheracteristics of "Lafayette” in Henderson County.
.Character. It will be recalled from the dascription of the

"Lafayette" of this county, previously given on page 5!, that
thesse deposits are composed predominantly of sub-angular, deeply

stained, orange~rad, chert gravel, in rome caseé containing
silicified Palsozoic fossils; partially cemented by iron oxide.
A large number of veinquartz pebblea are also found.

The matsrial, while deslgnated "gravel" according to
general usage, is not all gravel. A lurge proportion of sharp
sand and clay also occur iﬁtermixed with the gravel, without
assortment., The deposits are generally hordizontally bedded,

and the contact with the overlying loess is usually horizontal

- and distinct,

Distribution. The depesits in this county are closely confined

©o the vicinlty of Green and Chio rivers, Eills away from the
rivers, rising to ths same elevation as gravel-capped hills near

the rivers, carry no gravel deposits.
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The extent of thelr vertical distribution has been in-

dicated in the discussion of the formation of the terraces,

One deposit 1s found at 550 feet A. T. at locality 33 (Sl, 26);
several at about 500" feet A.T. near Green River; one, apparently
the largest and only a mile distant from the highest deposit, at
440 feet A. T., af locallty 32, (53, 25); and one thick deposit,
at locality 29 (53, 28), and several thin deposits at 390 feet

above sea lsvel.

Origin.
The materials making up these deposits are all such

88 could be derived from the upper courses of the streams upon

which they lie. Given a serles of pauses in the uplift of the

region, such as here postulated, whereby corraslon was checked
and the processes of chemiocal erosion relatively accelérated,
the thick, siliceous, limestones of Mississippian and earlier
ages, lying on the upper course of Green River, would be ex-
pected to weather to a thick mantle of clay and chert. At the
same time the lower Pennsylvanian conglomerates and sandstones,
which are sometimes poorly cemented, would disintegrate to the
shayp sand and veiln quartz pebbles found in the "Lafayette'" de-
posits., This material carried by streams nearing basslevel
would be deposited as an alluvial mantle over the floodplggns in
the lower courses of the streams, |

It has been suggested that tHe clay found in the de-
posits 1s the result of disintegration in place of limestone
fragments originally deposited with the chert. If this had been
the case the deposits would not have ietained their horizontw
bedding after the extensive leaching necessary to carry away

the calcium carbonate and leave only the impurities behind.
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As the deposits are still horizontally bedded, hnd show no evi-
dence of siumping, the probablility 1s that the material was ro-
duced to its clay and gravel components before it was transported.

The hypothesls that the lower gravels represent a re-
working of the highest deposit 1s untenable excepting to explain
a minor part of the deposits, Tﬁé lovier deposlts cannot ropresent
slump from higher ones, because they are apparontly found at defi-
nite elevations, they are horizontally stratified, their upper con-
tacts are approximately flat and level, and they are apparently of
not much greater age than the upper ones, judging from the amount of
cementation shovm. Tho deposit at locality 32, at the 440~foot level,
shows horizontal cementation bands thruout the length of the exposures
and up to 6 or 8 inches thick. while a conception of "reworking", in-
volving the erosion by water of the upper deposits and redeposition at
lower levels, 1s, in a naturoc of the case, necessarily somevhet true,
it has no significance. It 1s scarcely to be expected that the on~
tire mantle of residual gravel, sand, and clay was entirely removed
from the upper courses of the streams during the “trst poriod of up~
1ift. If the lower deposits had been deposlited at a much.later date
thon the upper doeposits, 1t would be expected thet the lower ones
would carry in places a shingle deposit of cemented gravel slabs,
derived from the cemented layers of highep deposits. No such shingle
deposits were observed, but instead, as noted above, the lower de-
posits as well as the upper were cemented along horizontal planes.

Probable correlation of thesec terraces with those on

Lowox Misslssippl River.

All data polnt to tho conclusion that the Pllocene history

of Henderson tounty is analagous to part of thnt.givcn by Shnw* for

#Iden,
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northern Mississippl. Here, as in Mississippi; the reglon was
raised by Intermittent upllift and wide plains in part due to
lateral planation of the rivors wers formed at various levels.
This intermittent character of the uplift is attested to in Har~
din County,.Illinois, by Salisbury , although.he makes no attempt

sWeller, Stuart, and others, Geology of Hardin County, Illinois
Geqlogical Survey, Bull. 41, p. 48, 1920.

to date the uplift. During the times when the rivers were approach-
ing grade, they meandered widely over areas near their present courses,
planed off their beds, and deposited their loads of detritus. These
déposits form the "Lafayette" of Henderson County.

W& : '
Shaw  describes l'our gravel covered bed-rock terraces

*%Idem. ..

———

in northern liississippl. The elevations of these terraces do not

" differ greatly from those of the similar terraces in nenderson uounty,
It is not expected that the four levels described in Henderson County
will correlate individually with those of MNississippi, beoauﬁe those

_ here described cannot be regarded as established beyond question, due
to a lack of data in some cases, and because other "Lafayette" gravel
deposits are known in the vicinity at higher slevations. 1t is be~
lisved however, that these terraces are comparable in origin and in
age, and that 1t 1s possible that further-work in the intervening
areas may establish the continulty of these levels with some of
those of lississippil. This suggqstion has previously been made
by Shaw” "%, It is further possible that the discordance in eleva-

—

“wirldem. p. 126,

tion of some of these "Lafayette" deposits of the Ohlo valley-but

not within nenderson Udunty;-may be proved to be due to Pllocene

or plelistocene warping.
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PART B - THE MILLED VALLEYS.

GENERAL DESURALPLLION,

Areal setting

The detritus-filled valleys of Henderson County are
only a part of tho system of wide and deeply filled valleys ex-
tending thruqut the southern part of the Eastern Interior voael
Field in Kentucky, the southern part of Illinois, and the south-
westefn'part of Indiana. In Kentupky.ﬁho filled area makes up .
from §ne~fourth to ons~third of the total area underlain by
Pennsylvanian stfata, as estimated from the Geological map of

Kentucky*. In Indlana and Illinols a comparable area i1s prosent.

#J1llson, W. R., Geological map of Kentucky, Scale 1%/10 miles,
Kentucky Geological Survey, 1927.

Figure 18 shows a sketch map of the filled valleys in Kentucky.
Deséription ’ |

The topography and stratigraphy of those valley fill-
lngs have already been discussed on pages |7 and 54 . Some
of the important fomturcs are recalled here for convenlence of
the reader.

The fi1lling in the tributary creeks is continuous with
& terrace along the Ohlo River. The terrace along the-Ohio was
Originally 10 miles wide below Honderson. Highland Creek has a
Valley floor two miles wide, while that of Canoe Creok is one mile
Wide, ureen River has a terraced valley aboub threco miles wide in
the southern part of Henderson County. These widths are compuarable
t0 those of streams of similar size throughout the valley-{illed

Section of the coal field.
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In the viéinity of Henderson County the filling along
the river probably averages 100 feet thick, and is about 200
feot thick at its maximum. From this mékimum the thickness de-
creases‘fo zero in the upper courses of the creeks where the
rlsing bed-rock floor intersects the surface of the £1ll.

The éleiation of the highest terrace and\most prominent
Valley fill 1s ebout 390 feet above the sea at Hendersone Going
Up stream the elevation of the f£ill rises, being about 420 feet
A, 7, 4n the Tell City quadrangle about 66 miles up the Ohlo. .

Conversely its elevation decreases down the Ohlo, being about

370 feet A. T. in the sShawneetown quadrangle about 50 miles below

Henderson®,

¥18e, Wallace, Geology of the Kentucky part of the Shawnoetown
Quadrangle, Kentucky. Geological Survey, P. 44, 19164

N ——

Along the Ohio two terraces are well represented, a
lowey being about 10 to 15 feet below the elevation given above.,
In addition there are indications of enother oldér and higher
t3<3I'rxaca which has bsen greatly eroded. .

A unique feature of t his valley.filling is that 1its
Surface slopes upstream in creeks tributary to theVOhio River.
This 1a well shown in Henderson County by. Canoe Créek. wor
& distance of about three miles in a straight line from the
Gouth of the creek, the 380-foot contour is close to the strean,
or, in other words, the genef&l level of the valley floor is above
%80 feet A. T. At this point the 380-foot contour swings gradu-
&1ly awvay from the creek; the general level of the valley floor
1s below 380 feet A. Te This level holds for abbut three ﬁiles;
ia the upper course of the creek tho wvaelley floor again rises

8bove 380 feet.. This condition is typical of many middle-~sized
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creeks coming into the Ohio from both sides in the coal field.

in large streams, such as ureen River, the surface 1s nearly flat.
¥or a distance of 75 miles or more the level ot the valley floor -
of ureen River lies between 380 anq 400 feet aboye the sea.

Another feature is the spit-1ike bars developed below
Practically evéry large accumulation of loess and sand near the
river, Such bars may be found in nenderson vounty extending
downstream ffom the high loess and send hiils at uenderson, and
downatream frém simiiar accumalations near the unlion vounty line.
they are more definitely shovm on the map or.the uwensboro quad-
rangle, north of uwensboro, in indiana.

'he materials and structure of the valley £illing are
Varied.‘ ﬁear the river the materials are Irequently coarse, -
of'ten being made up of torreﬁtially crossbedaed”sand, with igneous.
Pebbles scatteréd aldng the planes of crossbedding. Along with
these coapser materials is an abundance of blue, sticky, clay.

In many places a matérial'which seems to be a typical loess, from
10 to 20 feet thick, is found near the surface of the fill. This . .
material generally shows its aquatic, nraat least partilally aéuatic
Nature, by the presence of aquatic fossils or pebble-bands.

In the valleys of the triﬁutﬁrtes, the material is finer,
being most frequently blue clay, horizontally bedded. In a few
Cases loess-like silt carrying an aquatic fauna was observed.
Sections of this material. and fossil lists. have previously been

8lven, on pages s7-59.

‘ _ Previoﬁs work
The wide filled valleys of this reglon have been variously

1nterpre%ed as the result of subsidence of thils area, or of ponding

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



of the streams due to some damming mechanism uniformly affecting
the vhole area in which they occur, or as due to ponding resulting
from backwater in the main streams, the Ohio and Mississippi.
This iast explanation 1z accepted here.

This conceptlon of the history of thc fillings vas ap-

pParently first'urged by Shaw*, basing his conclusions chiefly on

Je3edt

. Observations in southern Illinois. . Later Butta™™ and Vallace Lee

S——

*Shaw, E.V., Newly dlacovered beds of extinct lakes in southorn
and western Illinois and adjacent states, Illinols Geol. Survey,
Buli, 20, p. 139 et. seq.; 1915. '

*tButts, Charles, Geology of Equality ~ Shawnecetown arca, Illinois
Geological Survey, Illinols Geological Survey, Bull. 47, p. 55; 1925.

*#=Lee, Vallace, Geology of Kentucky part of the Shawneotown quad-
Tangle, Kentucky Geological furvey, p. 46; 1916.

have carried this intefpretation onto Ohio River drainage, the for-
ner in southeastern Illinois, and the iatter near the western bordexr
of the conl field in Kentucky. ‘
" QUESTIONS GONCERNING THE CUTTING OF TE VALLEYS,

Although the manner of cutting of these valleys has al-
*eady beon described in the previous sectlion of this chapter, it |
W1lll be well to diséuss here sone quqstions regarding phe course
°f the drainage and the altitﬁde of tﬁe terrltory at the time the
Valleys were cut. This 18 necessary because the poculiar width
of the valleys in this sectlon has given #lse to hypothesis of
Tloistocone osubsidence of the reglon and .to suggestions of major
drainage changes. The conception held by the writor is that the
t@rritoryfétands today at no significuntly different elevation than
1t had when the valleys vwere cut, and that the streams now have

C8sonticlly tho same courses they had then. Ve shall first dis-
Cuss the effect of tho lithology in the formation of thece wide

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



106

valleys and then shall consider the hypotheses of drainage changes
énd crustal depression.

Lithology the governing factor in forming the wide velloys

The distribution of the wide filled valleys glves strong
evidenco for the conception that. the lithology of the reglon vas
the devermining factor in the formation of these wide valleys.
E?erywhére the wide valleys are confined to the Pennuylﬁanian stxpta
above the basal Pottsville. The Ohio River enters the area of Penn-
Sylvanien outcrop through a narrow valley and leaves through a gorge,
&t‘Caseyville, while in genderaon County, near the center of outcrop,
the valley 1s 5 to 10 miles wide. The tributary croeks have broad
Valleyo in the interior of the coal field wvhile as soon as the Mlss-
18uippian contact is passed the valleys are found to be immedlately

narrowed. The same conditions aro found in the adjoining states,

A striking expression of Qha:effects of lithology in this
Section upon the size of valley is found iﬁ the Tradewater Rlver
Valley. This stream, which flows northwestward just Inside the
Yestern border of the coal field in Kentucky, has a wvalloy which
1s alternately gorge-like and very wide. In eﬁery case the gorge-
like velley corresponds to the outcrop.of a more resistent sand-

Stone and the opon velley to the outerop of a morc shaley member*,

———

#Glemn, L. C., Geological map of Vebster County, Scalo 1% 62500,
Kentucly Geol. survey,1922.

e

Both geologists who have worked in this vicinity are agreed that
the stream has throughout its history held its precsent course**.

S —

*Glonn, L. C., Geology of Vebater County, Kentucky Geol. Survey,
Series VI, Vol. 5, p. 12; 1922.

Leg, Wallace, op. cit. p. 48.
\_
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The confinoment of the wide valleys to one group- of
i‘strata, and the demonstration in the ;radewater\valley that the
lithology controls the size of that valley are strong presumptive
evidence thut all these wide valleys are only an expression of
the lithology of the reglon. We. shall, howover, now examine the

evidence concerning alternative hypotheses,

Improﬁability of major dralnage changes having occurred

hﬁ the first sight the appearance of a map of the wide
filled valleys strongly suggests drainagg changes. The extreme-
1y broasd valley of the Ohlo aﬁove the mouth of the V/abash, trend-
ing eaét-west, is continued in the samo direction to the west of
the VWabash, by the broad valley of Saline River. Beyond the head
of Saline River, across 'a very low divide, the broad valley system
15 continued by the yalley of Muddy Riﬁer,-flowing west to thoe Mlsse
issippi. On the other hand, the valléy of the Ohio, which bends
Sharpiy to the south immediately below the mouth of the Vabash, rapid-
’ly constricts to a narrow throat at Gasyville. Vhen 1t iz remem-
bered that the 1llinolan glacier at Sne time did pond the drainage
Of Saline and luddy rivers, and hence might have caused major drsine
age adjustments, the supposition that the Saline~Huddy systems milght
have boen at one tim~ the continuation of the Ohio does not seem idles
| However, this supposition is entirely negated by less ob-
trusive  evidence. The divide betweon Salinc and Nuddy rivers is a

bed-rock divide” and represents the low point of a dlvide of some
—_— ‘

*Leverett, Frank, The Illinois glacial lobe, U. 8. G. S,
lonograph 38, p. 527; 1899,

——————

length separating. the Mlssissippl and Ohlo River dreinages. Muddy

River empties. into the Mississippi through a gorge, in the basal

Pennsylvanian and Nississipplan rocks, much narrower than that 6@
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the Ohio at Caseyville, and there is no larger breach through these
rocks nearby. ‘fherefore no through stream ever flowed vestward
from the mouth of thse wabash,

On the other hand, pliocene gravels are found at an ele~’

- Vation of 545 feet A. T. within 6 miles of tho Caseyville gorge®,

——

. *Lee, wWallace, bp. Cit. p. 44

|

iIn a position in which theydould not have ‘been deposited by any

_Present west or north flowing stream, excepting Tradewater River.
| This stream.has 8o little drainage from the ares of Mississippian
-Pocks that it is improbable that 1t could huve been the agent that

Carried the "Lafayette” cherts to this point. The presence of
these cherts at this point argues strohgly for the conception that

‘the ohio River took 1ts present course through the Caseyville gorge

Sometime in the Pliocena. this argument also militates against the

hypothesis, lately propounded”™ | tnaf greon River once flowed north-
. 3}

“*Fowke, terard, The genesis of the Ohio River, Proc. Indiana
Acad, of Science, Vol. 34, p. 98; 1924,

s

¥ardq through the present Wabash valley to the ureat Lakes.

Improbability of differential depression of the coal field
having occurred.

It has beeﬂ‘frequently suggested that the prominence of
the f13led valleys in this reglon is due to a subsidence of the
Pegion relative to tho surroundihg territory in which none of those

Wlde valileys occure 'mis hypothesis is based on the taclt assump-

®lon that the depth of the wvalleys both inside and outside the coal

rield’is)a sub-codiant_function of their width. Specifically, it
18 assumed that the wide valleys In the coal fleld correspond to a
&reat qepth, and the‘parrow valleys outside to a less depth, and
th&t, therefore, the bed-rock channels of the streams are at a
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lovier elevation inside the coal field than outside, so indicating
Subsidence. m

‘This assumbtion, however; is unfounded. As showm in
the preceding section of this chapter (page 93), the river widened
these valleys at a time it was cutting, near Henderson County, at
a level which now stands approximately 300 feet'above the sea, or
about ldo'feet above the bottom of its deep, bed-rock trench.
The width of these valleys therefore bears.no relation to thelr
" depth.”

If the river had never reached a lower level than it
ha® today, the filled valleyswould -3till be present. The Ohio
Rlver is at present cutting below the level of the 300-foot shelf
Which underlies .most of the filled arvea. At Mt. Vernon, Indiena,
the river i on rock at 285 fect A.'T., and at West Franklin, In-
~diane, at 290 feet A. T. There has therefore been no deprossion
* Of this reglon relative to its altitude at the time tho wide'valleys
Viere cut.

Therc 1s therefore no evidence showing that the {Jeatern
Kentucky coal fleld, and adjacent areas to the nortn, have been
depressed relatively to the éurrounding areas, sincguthe vide filled
Valleys cannot be so interpreted. Pgsitive evidence showing that
1t had not been relatively depressed could be found only in vell
Tecords striking tho channel boktom of the Ohlo below the coal
Tieaq., Unfortunately no records which would give such evidence
8re available. One well near the Ohio River at Golconda, Illinois,
8bout 30 miles below the fillod valley ;rea, penctrated to an eleo-
Vation of but 250 feot A. T. without reaching bed-rock™ . This lone

b S
“Loverett, Frank, The Illinois glacial lobe, U. S. G.S.
Ohograph 38, p. 787; 18989,

~——
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inaccurate record is entirely in accord with tho view that the
" reglon of wide valleys has nol been rel&ﬁively deprossed.

Lack of ‘cvldence of widespread depression

It haz been domonsbrated above that the wldth of the
Valleys in thls sectlon affords no cvidence of deprossion and
that thare'is no evidence for a dopression of tho wide fllled
valley arca relative to surroundingﬁaroas. Howevor, the quostlen
3t11) remuing whether or not the depth of the filled valleys doss
not indicete a wide spread depressiqn Involving not only the cool
fields'but part or all of the lower Mississippi~0hio valley.
Although a definite answer to this question is apparently boyond
our presont knowledge, the writor is inclined to believe that no
Such depression has occurred and that H@nderson Countf and the
Surrounding arcu stands today at sqﬁstantialiyté% s3ame élovation
it had when the lowest cutting of t@p valleyd occurred.

It hus boon chovm above that thé elevations of the pedv
Tock valley bottom 1s close to 200 foet A. T. in this vicinity.
Thié figure 1o probebly fairly aceurate for it is the lowest cle-
Vation giveon for the bed-rock surface by sevoral wells, all of |
vhich werc evidently in tho trench rather than on tho 300-foot
shelf, fthis would make the thickness of f11ling about 180 feot,
& value vhich cgrees well with tho thicﬁnéss of £ill known cloe~
Vhere on the Ohio and Mississippi drainage.

The polnt where the 200~foot clovatlion 1s found is about
‘1200 mlles from the sea, Lf the distance is measured along tho
me&nde;s of the Ohilo and Miahissippi rivora. Near this polnt theo
Ohio River 1s at proaont cutting bed~-roclk at an olevation of 285
foct above the sca, as\shown.by soundings givon on éhc maps.of the

Ohlo River Survéy. Thio borrosponds to a gradiont over the 1200
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nlles of 2.85 inches per mile, .

If vie assume that the old NOhio River at the time it
vas cutting ité bed at the 200-foot level had the same gradient,
1t, with its continuation in the Misscissippl, would have boen
840 miles long and would have reached about the vicinity of
Natchez, M;ssiésippi. This 1s under the assumption that the old
river flowed in as tortusus a course as the present Misslssippi.

There 1s ground to believe that the mouth of tho Nissis-
8ippl, at the time tho bed~rock trench of the Ohio was cut, was
ag far from its present moutvh &. latchez.or even lfarther. Hun-
phrey and abbot, in 1861, estimated that In the past 4400 yecars
the Misslssippl had advanced its mouth a distance of 200 mlles™,

——

*Uphan, varren, Growth of the Mississlippi delte, american Geolo-
glst, Vol. 20, p. 110; 1202, .

e

This estimate was based upon the presoent rate of advance of tho
delta., Natchez i1s only about 60 miles by river from the mouth
Of the Mississippi. Thercefore the mouth of the Mlsslaslppl may
Very well have been at Natchez only 8000 years ago. ‘This date
long postdates the boginning of the Pleistocene, whon the bod-

Tock treach was probably cut. cherett*%, uaing Upham's data,
_ .

*%Leverett, Frank, outline of the Pleistocenc history of tho
Milssissippi River, Journal of Geology, Vol. 29, p. 619; 1921,
———

hag suggested that the mouth of the Nississippl at tho beginning
Of Pleistocene time was near the site of Vicksburg, or porhaps
farther up. Vicksburg ls located 460 miles from the soa by water,

Uy, 3000 .
Thaw™™™ on the ovidence of a probable terrace in Mississippi 1s in-
~—— '

hi%Shaw, E. V., Tho Plloceno history of northern and contral
Qzalaaippl, U. S. G. S. Prof. Paper 108, p. 157 ;1918.
——— A

®lined to believe that tho mouth of the Misslaslppl River was in the
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vicindity of Natchez in Pliocene time.

Two factors, both favorabls to the conception that the
land at the time the tronch was cut was no higher than a2t present,
have not been considered. 1In éhe first place, the elovaﬁion of
285 feet a. T. usaed in figuring the present gradient of the Ohio-
Mississipp;-sydtem represents only a somewhat doeper hole in the
channel of the river as rcvealed by soundgngé at a time of normal
flow. In times of flood the river probablj gcours much dooper
than the 35 feet below low water stage, reprgsentod by the 285-foot
elovation. This would indicate thet the gradiont along the bed-
Tock channel could be significantly less than the 2,85 inches pex
mile, used in the calculatifn; above. In the second place, it has
been assumed that.the channel at thc time the tronch was éut Was
&8 tortuous as is the present Missigsippi from Calro to Natchez,

It 15 conceiveble that it wasnmuch l?ss tortuous .and that much of
the meandering of the river has been developed because of the much
Groater load of matsrial dellivered to it in Pleolstocene timo., If
ﬁhe chamncl had been less tortuous, the dlstance by water tq the
outh would have been considerably shortencd.

It appears theroforc, that the old Ohlo and Mlississippl
Mlvers, maiptaining no lowver gradients than they have at present,
could have cut their valleys when the reglon stood at its prosent
®levation, The converse of this ctatemont is that there is no
Necegalty for postulating a deprcssion of the regloa in PloiQtov
Ceno time in order to explaln the filled valleys.

T FILLING OF THE VALLEYS
Manner of fllling ' ‘

Seneral statement. The f£11ling of the valleys in the soction

Undoxr discussion was immediaotely due to the overloading of the
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Ohio River by debris-laden glacial waters, this is clearly
denonstrated by (1) the character of the materials in the ter-

.races, '2) by the attitude of the surface of the filling in small
tributaries, and (8) by the continuity of the terraces along the

Ohio with known glacial terraces upstroam.

The character of the material under the terraces has
been discﬁséed in Chapter III (pago 54 ), It will be recalled
- that pebhles of igneous rocks occur in plaéea under the terraces.

:Such pebbles could not be broughé to Henderson County excepting
through the intermediate agency of glaclers,
Significance of backward slope of valley floor in tributaries.

The backward sloping valley floors 1n the tributary creeks in the
icoal field can Snly be explained as parts of the backward sloping

- terraco along the master strean. This backward slope cannot be

| due to late tilting of the regilon for it,occurs thruout the coal

| fleld and on both:sides of the Ohio River. It means that at the
time of filling, the overloaded Ohio flooded thelc:eek valleys with
bekwater. In these backwater ponds more materiql vas dropped near
the source of supply than farther from the river, and hence the sur-
vface near the river rose more rapidly than it. did farther from the
PV,

Continuity of the Hendorson County terraces with nown glacial

lerraces. It has already been noted that the terraces level
Tlses up the Ohlo. Its elevation in the Tell city quadrangle

s s11gntly over 420 feet A. T., or about 30 feet highor than in
Henderson County 65 miles below. Unfortunatsely, none of the
t°p0{;raphy along the Ohio River, between this point and Cincinnati
hag been mapped, with the exception of two quadrangles near Louls-
Ville. 7Thers are available, however, the charts of the Ohio River

Boanrg of Englneers, which feproduce the topography of a strip ex-
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-8 high water profile from.01ncinnati to Cairo are given, and all

&re shown by inverted T's. /

W11l be noted that all the high terrace remnants from Lewlsport to

-Present practically stralght high water profile between the same

fron those of today in this vicinity. Probably in spring and

114

tending a quarter-mile back on each side of the river®s A great

o

*The chio River, Pittsburgh to mouth, Ohio River Board of Engl-
Neers, 280 charts, scale 1"/600 feet, contour interval 5 feet,
U. S. Viar Department; 1911-14,

.

disadvantage of these maps for our purpose is, of course, that the
area covored by them 1s s0 narrow that 1t does not often include
high terrace remeants.

Figure 12 has been plotted from these maps, and from the
U S. G. S. topographic sheeta where avallable. A low water and

terraces or what aﬁbear to be terrace remnants in this distance-
/
If the limitations of the meps from which the data wera
taken are romembered, we have in this flgure nearly conclusive .
Svidence of the continuity of the terraces of Henderson County

Wd vicinity with the known glacial terraces near Cincinnati. It

Clneinnati 1ie close to a straight line joihing tho terraces at
the two extremes.  whe Justification for assuming that the pro-

f1le of the terrace would be practically straight is found in the

Points., Below Owensboro the profile of the terrace flattens out
in g manner analagous to that of the present high water profile
OVer the same distance. “

Qﬂagitions at time of filling., It would appear that at the time

the valleys were filled the streams were not essentlially different

®arly summer, at the time of increased melting of the ice, great

flooas came down the Ohio River, rising, in Henderson County, some

20 foot higher than they do to-day, and ponding all the tributarles
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to moutﬁuri lg‘;r:rgggfi;etgf Ohio River from Cincinnati
: . & ) errace remnant. : re8e
high water end low water profiles a‘re alsngivgxlleswt
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to o commensurase depth. Theao floods differed from those of
todey probably only in boeing highor, lasting longer, and carry~
ing moro material, (& el ot )

The comparatively slowly moving waters over the flood-
Plain, coming in contact with pre-ecxicting mounds of locss and
Sand, undercut these mounds and cerried the matorlicls-a sﬁort
distance dovmstream, depositing them in spit-like forms extending
downstream‘froﬁ these momnds.  Such spit-1ile low ridges are - those
found below Henderson anu Smith M1lls and in many other places oub-
Side the county.

Geologic age of fillings

Age of the two prominent terraces. It has been noted above that

the filling‘of the Ohio River.and tributary streama gave rise to
tvio terraces from 10 to 15 feot apart In Henderson County. Both
of these tqrracos are well prosorved and nelther shows evidence
in this vicinity of exteonsive equion by trivutary stroams. Tho
Upper is ovidently to be corrclated with most of the valley filling
in the éributariea. The upper terroce ls tentatlvely aésigned to
the marly Wisconsin stage of glaciation and the lower to the Late
Yisconsin. '

This conclusicon rests largely upon the data given.in
Flgure 19, A serles of terrace remnants apparcently connects the
Upper terrace of Henderscn County with lmovm y/lsconsin terracos
ay Cinéinn&ti. Judging by tho amount of each torrace preserved
.in the vicinlty of Henderson County, the lower terrace was formed
- An tho first nalf of the interval betweén the time of formation of
Yho upper torrace to the present. In the vicinity of Dam. 48, the |

level of the uppoer terrace doclines gradually to that of the lower ™
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and the only stratigraphic difference between the two seems to be

the presence of a loess~llke silt layer just below the surfaco of-

Tthe upper and 1ts absence on the lower terrace. This indicatep
that tho erosion of the upper terrace had not proceeded far before
the building of the lower, and suggests that the times of thoir
formation viers not far apart, geologicallx. Ag it 1s ¥novm that
.the Viisconsin advance vas at least double, 1t would seem most
probable that tho upper terrace was the result of the Early Wis~
congin advance of the ice, and the lower-;errace the. result of . the
Late wisconsin advance.

The evidence'islnob, however, completo enough to prove
beyond doubt the ‘continuity of the upper terrace with the Wisconsin
at Cincinnati. Is is possible, without doing viélence to the date,
to connect the lower terrace in Henderson County with the. terrece
at Cinecirnati; in this case the higher terrace found in this coun-
ty- and near Tell city would raprgsent sonée earlier, most probably
Illinoisan, torrace.,  nowvever, although this alternative correla-
tlon must be admitted to be possible, it doos not fit the daf&
.83sembled in Flgure 19 so well as the onc first given. ‘

Moreover, contributory evidoence scems to favor the .-
firsy interpretation. The well preserved nature of the upper
torrace and the fact that the drainage generally still follows
the original slope béckward to the bluffs indicates that it was
Completed very recently in geologic time. As the streams on
this terrace are froquently displaced ggninst loess bluffls, i%
Woulq appear that the formation of tho upper torrace post-dated
the doposition of much of the loess. As the major period of
loess doposition secms, in roglons within the glaciatod limits,

Yo have iummediatoly preceded the Wisconsin glacial stage, this
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would indicete that the terrace is of Visconsin age.

The fact that-a loess-like silt, or perhaps in places
and at some horizons a true loess, forms the capping layer of
the upper terrace would at first suggest that this tcrrace might
be of an carlier age than ﬁhe‘majpr, or pre-¥isconsin, loess de-
posit of the Unitéd States. Buﬁiclsewhere, in glaciated reglons,
the major loess deposit rests upon a weethered Illinolan, $ill,
and its age seems to e immediately pre-Visconsin rather than im-
mediately post-Illinolan; while in Henderson County tho loess or
loegs-1ike s1lt seems to be An integral part of the main terrace
deposit. It seems to be continuous with the uﬁderlying strati-
fied deposits and no evidence of a weathered zono.or of erosilion
‘upon the surface underlying the loeas vias noted.” In fact, in
Most exposures, gilts approximately loess in appearance aro found
lnterbedded with the clay and sand beds in the lowor'part”or tho.
terrace materials and increasing in importance upward. Granting
that the origin of this material is.to be correlunted in some way
With the orlgin of the muin loess of the United states, 1t would
Vet appear to have Wisconsin rathor than Illinolan affinities.

Moreover, valley. trains of Illinolan age seem not to
be well presorved along the central Ohio River; and hence reference
Of the well prescrved terrace in Henderson County to any earlier
Blaciation would be Qery dubious. The rslation shown in the
Pregervation of the two terracos, cited above, would also suggest
the ages assignéd rather than ages of Illinoian and Vliisconszin,
Tegpactively.

Finally the weight of authority as given for neighboring

Pegiong apparently favors the Interpretation here mode. Levereét*
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*Leverett, Frank, Unpublished manuscript, to carry title of The
slelatocene of northern Kentuclty, Kentucky Geol. survey, Serles
I VOlc 319

has described terrace remmants from Cincinnetl to Owensboro and
83signed most of them to the Wiaconsiﬁ. The elevations of these
Wiisconsin terrace remnants of Levorett agree with the hypothetical
Wiisconsin terracc slops given in. Figure 19,

_In the Patoka quadrangle**, a score of miles northwest

et

KOt F‘u-tl(;l‘, I'Io Lo, and Cl&pp’ F' Cfo) GQOlO At-’.ﬂu) Of the Uo Sc,
Patoka rolio, Ho. 105; 1904,

A P

of Henderson County, on the Wabash River, a VWilsconsin terrace stands
at the same height above the present flood-plain of the Vabosh as
-doeg the uppor tarrqce In Henderson County above the flood-plain
of the Ohio. Below this terrace in the Patoka quadrangle, stands
&n Hypper, perfected, flood-plain', overflowed only at periods of

3 e -
Oxtreme high-water”  , which is assignod to a transitional atege

————

Tdem. ve Se

..

between Wisconsin and Recont time. The same description would ap-
DPly to the lewer terrace in tho wostern part of Henderson Cownby,
to vhich a Later.Viaconsin age ls tentatively assigned here.

Possibility of an earlier £ill. The existence of a f£ill carlier

than those descrived in the preceding seems very probable. This
4fi11, if such 1s to be, is, however, very much croded and so exten~
8lvely covered with;locss_thnt its terrace charécter ig vory much
Obscured., |

i Sugpgostions of this terrace in Henderson Countv arc found

In gevoral brosd aroas developed dt an elovation between 400 and

420 foot above sea level, or about 20 fecet above the Eorly VWiscon-
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8in terrace. Such aroas arc found in and just east of Henderson
and in Indianz just belowr lMt. voernon. At Atkinson Park, just
above Henderson, a small terrace of about thrce acres extent
stands at an elevation of about 410 feet A. T., as shovm on the
large scale charts of the Ohio River Survey. The positive lden-
tification of these forms as being due to & pre-Wisconsin £ill
i1s made difficult by the fact that the waters of the Early VWiscon-
3in floods rose to about the same level, as shown by tho spit-llke
fLorms previously discussed, altho tho terraceo of this stage was
built up only to an elevation about 15 feet below this.

additionel evidence is found in the fact that definitoly
Vater-lald, stratified, sand 1s found up to an elevation of 405

feet A. T. in the river bluffs just above Henderson. Unfortus

* Nately, none of the exposures seen were high enough to include any

Overlying loess at these poilnts. However, the expésures viers lo-

Cated at the bese of steeply rising looss-topped hillls, so that

' there can be little doubt bubt that the water-laid meterial ante-

dates the thiék loess, aAgain, however, an alternative interpreta-
tlon that the: stratified material represents a bar buiit up ahove
the general loevel of the VWiaconsin terrace and that the loess and
Sand hills above represcent “iisconsin and Recont dunes, such as are
found in other reglong 1ﬁ lMissgissippi Rilver drainage, cannot be dis-
Proven,

Finally, there 1s one rgcord of an old soll, although

None has been scen by the writer. This 1s in the record of tho

olq "Peopleglc Mine" shaft at ﬁenderséh%. ‘he shaft starts at

e —

*Collett, Joan, Geological Survey of Indiana, 7th Annual Report,
P 271; 18700 )

\_—‘

8bout the elevation of 395 feot A+ T., or about tho elevation of
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the Wisconsin_terrace. Tho record 1s aas follows:

Yellow ¢lay and sand 10 feetd
Black Peaty solil 4 feet
Blue clay ' 3 feet

Yellow clay and quicksand 10 fest
Clay and sand with boul-

ders and ~ndquatic pelecy-

pod and gastropod shells 10 feet
Limestone; bod~rock

Agaiﬁ the value of this evidence is in doubt. The iden=-
ti?icationxcf the "blaclk peaty 3011® was not the work of a trained
&eologist'but of tho men who sunk the shaft, who léter reported 1t
to Cotlett. The shaft has long been in éisuse and cannot now he
entered. an examination of the creek bank nearby revcéled no oid
black soil. -

In éonclusion, it can only be sald that the balance of
evidence indicates the probable existence of this old valley fill-
Ing but does not prove it. If it is present it is most probably
°f,Iliinoian age, inasmuch as tﬁe Illinoién glacier secms to have
been the only pre-Wisconsin glacier to have ﬁad ma jor effects upon

-

the Ohio River.

Shav'™ has described a terrace in southern Illinols, vwhich
¥shaw, B. W., Newly discovered beds of extinct lakes, Illinois
Geol. Survey, Bull. 20, p. 139 et seq.; 1915
S8haw, E. W., and Savage. T. E., Geologic Atlas of U. S., Murphys-
" boro-Herrin Follo, No. ;85,,p. 8; 1912, :

sh

he refars to o pre-Wisconsin, probably Illinoian age. Vhethor this

teryace 13 to be correlated with that called Illinoian or that called

Eérly_Wisconsin in Henderson County is not certain., Wallace Leo
\‘*

Lee, Vallaco, Geology of the Kentucky part of the Shawnestovmn
qugdrangle, Kentucky Geol. survey, p. 45; 1916,

. ——

heg suggested the possiblo existonce of a probably Illinoian terraco
on the Ohio River in Unlon County at an elevation which would insure
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1ts correlation with the one suggested herc in Henderson County.

Shav*na5 discussed a deposit of sand in the Patoka quadrangle,

——

#HexShav, E. V., On the origin of the loocas of southwestern Indlana,
3ciene, n. 8., Vol. 41, No. 1046, p. 104; 1915.

———

rising a distance above tho Viisconsin terrace therc about equal to
the vertical distance between the Early Wisconsin and tho higher
terrace noted }n Henderson County; he is inclined to consider this
deposit a part of the valley f£illing of this region.

PARY C -~ ORLGIN OF Tull LOESS OF HENDERSON COUNTX.

Introductory

Previous work. The origin of ﬁhe loess of the Mlsslssippi Valley

hag been one of the most discussed questions of Americun geology.
David Dale Owen, who apparently first described the loess of VWest-
ern Kentucky, joined with other early goologists in considering 1t

2 water-lald deposit%. after the degcription of the great arcas

St !

*Ogen, D.D., Kentucky Geologlcal Survey, Vol. I, pp. 21, 24, 28;
8560 ‘

.

in ¢hina thickly overlain by primarily wind-laid loess had been
Published, the concept of an eolian origin of tho loess of tho
Wississippi Valley galned steadily in favor. During the last
thirty years,-geologists generally have come to belloeve that the
loess hod 1ts ultimate origin in the roclts ground up and pulver-
lzeq by the glaciera. This material is thought to have Peen carried §
. Out from fhe glaciers and deposited over valley flats, vhence 1% E
hag been blown in dry seasons over the gurrounding country. !
i

During thoir work in the Patoka quadrangle, only a score

Of miles north of Henderson County, Fuller and Clupp%* divided tho é
' :

N r—

*Pfaller, M. L., and Clapp, F. G., (1) Geologic stlas of U: S., ;
Patoka Folio, No. 105; 1904, ‘

wner. Further reproduction prohibited without permission.
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(2) The mari-loess of the lower Wabash Valley, Bull. Geol.
Soc. of America, Vol. 14, pp. 153~176; 1903.

——

fine si1lts resembling loess into two parts, as follows: (1) the
Common loess, in goneral covering the uplands as a blanket de~
posit, and (2) the “marl-loess®, the calcarcous, coarser, loess
found In great thickness on tho ecast side of the Vabash and form-
ing bluffs fherq up to an elevation of 500 foet above sea level.
To the conmon loess they assigned an qolian origin, and to tho
"Marl-loes"“, an aqueous origin. Among the rcagonsécited for
this latter conclusions are : (1) the “marl-loess" includes small
pebbles in places, (2) it is stratified in places, (3) tho do-
Posits are unoxidized, suggesting the exclusion of alr durlng their
deposition, and (4) the deposits are limited upward by the clsesvation
of 500 feet above the sea. This evidence would appear to conclusive-
1y show tho aqueous origin of the “merl-loess”.

However, thé evidence used has boen'questioned by E: We

3 .
Shaw » Who finds no pebbles nor stratificntlon above 440 feot a. T.,

——

*Bhaw, E.., On the origin of the loess of southwestern Indilana,
Sclence, n. s., Vol. 41, No. 1046, p. 104; 1915.

s

8nd no change in the character of the loess at the 500 foot contour.

He islinclined to considor the strat;fied deposits as a part of the
Vallgy f11lings, and contends that ali materlal above thilis level 1is
Windlaid,

Although no other deposité of loess have, to the writecxr!s
knowledge,,lately been asbigned fo an aqueous origin, the “merl-

locsgh pypothesis for tho Vabash Valley has lately boen quoted withe

SLltS

LA lé
Ut comment.
\v.-.;

BrHtdandbook of Indiana Geology, Indiana Dex » of bonservation,

Pablication No. 21, p. 149; 1922,
s
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Inasrmich as the locss deposits of much of Henderson
+ County conform to the description of the “merl-loess” of tho
Viabash valley, the quegtion of their origin has been glven some
study.

Deacpription. Although the losss has been described alrcady

(pagof?iét s0q.}, it may be well to recuall here its chief charac-
teristics in tho vicinity of the. Ohio River. These deposits of
loess are,ccarber than those fawther from the river, and carry
 Intercalated veds of finn sand. Thoy have o grayish to bﬁff color
and are high in calcium conbtoent. Thoy rise to a rathor uniform
elavation of 470 to 480 feet A. T. | These features are especlally
Well seen in the vicinity of Smith.Mills, They are also sald to
te characteristics of the Patoka deposits, excepting that the upper
elevation there ia given as 500 foet above tide.

The following discussion is cencernsd only with the true
loess, which rises above thec level of the terraces. Certain loess-
like materials found beneath the terrace level, which have at least
in part, an aquatic origin, will be discussoed subsequently.

Eollan origin of Henderson Couﬁty loess.

All of the loess in Henderson County above the level of
the serrace is thought by the writer to have had an colian origin.
The evidence for this bolief 1s as follows:

(1) rho thick deposits occur on easterly sidos of large
rlver flats.

(2) The intercalated sﬁnd lenses are preasent only near
these flats.

(3) Tho deposits carry only land fossils.

(4) the flood waters of lnown glacial stages deposited

Waterial different from the loess.
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(5) There hes occurred no derangement of the drainage.

~These points will be discussed serially.

The deposlts are best developed on tho eastern sides of extensive

flats. The loess deposits at smith M1lls are over 45 feet thick
238 shown by road cuts and by the dlamond drill record at locality.
2. The loess and sand deposits at locality 62, just below Smith
Hilla, are 70 feet thick as shown in one vertical exposure. These
localities,are‘just east of she great flats at the mouth of the
Wabash and in the great bend of the Ohlo between Diamond Island
and Uniontown. Similar deposits occur just above Henderson, east
of what is practically a continuation of this flat. On the other
hand, no such thick deposits are found elsewhere in the county;
there are none on Green River, for instance, nor at Evansville.
The fact that the thiclk deposits of loess x_ire found to
the east of the river flats polnts strongly to the conclusion that
the gominant westerly winds were involved in their formation. In.
8ny one locallity, the conditions might be explained by chance
€rosion, but thls condition seems to boe genoral. In the Viabash
Valley, for instance, Fuller and Clapp (Op. ¢it.) find the "marl-
loesa" thickest and best developed on the east side of the river.
This condition is explained undor the “marl-loeass" hypothesis by
& postulate that the current in the water body hugged the western
shore, Under the colian hypothesls, it is self-explsnatory. *

The intercalated sand lenses are present only near the flats.

In the deposit at locellty 61, there is a sand lens over 10 feet

thick, In the deposita above Henderaon ono lens lg 12 foot thick.
Back from the river flats no sand vas noted. To expleln this cir-
CWastanco under the "marl-loess" hypothesis it 1is necessary to ase-

Sumo that tho current in the water body depositing the loess follov-
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ed approximately the present course of the river. Under the
eolien hypothesls 1t would be expected that the winds dropped
the coarsest materiel first,.

The loess deposits apparently carry only lend fosslls. The fauna

of the loess deposits has already been described (page 59). Collect-
lons from neer smith M1lls, from locallty 32 In the castern part of

- the county, and from a curving band of loess in the high ‘mound bolow
Dam 48 furnished abundant shells of land snails but none of aquatic
Specles. On the othor hand, collecctions made from deposits which
Plainly are terrace deposits furnished many pelecypods and aquatic
gastropods.

The flood waters of known glacial stages deposited materiels other

~ than loess., The nature of the materials under the terraces hos
been previously discusscd (page 54). The m&jor'part of the terrace
uteriels 1s stratified sand and clay. Only the uppor 10 to 15 feet
Of this material reseombles the loess, and this generally shows its
fluvietile character by the incluszion of aquatic fossila or pebble
bands, On the other hand the vertical range of .the very calcareous
loess in the western part of the county is about 100 feet. In order
to hold to a theory of an aquatic origin of the loess, it would bo
hecegsary to prove that somo glaclel stage was capable of bringing
& meterlal -the loess - to this reglon, wvhich 1s very different from
that deposited during other, Ymown, glacial stages.

There ils no derangement of the dralnage.

If these loess deposity had beon formed from matorial brought direct-
1y by watecr from a glacier, the Vabash and Ohio Rivers would have .beon
the only strecams capable of furnishing it. .This would moan that the
Materlel dropped here was‘cssentiully a baclkwvater deposit. If such
Moteriel had built up the land to an elevation of 460 or 470 fect
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above the sea, as it is necessary to assume, there would huve
been left only a few lsoleted points of older rock projecting
abqye the silt cover. During deposition, nearly all of the
Canoe Creek and Highlend Crcek drainage basins would have formgd
an immense lake, and no drainage area would have been left for
these streams.' Under such condltlons these streams could not
have mainteined their channels. When the_water had again sube
slded, they should have flowed over this silt surface without
regard to thelr old courses. They should now be cut of harmony
With their old drainage lines.

Especlally the smaller tributeries should here and
there flovi in young rock gorges such as are universelly presont
Whore glacisl deposits have partially filled drainage basins.

Such displacement of the streams, for instence, was accomplished
by the wisconsin £411ing 4in this county. Juat west of the Union
County 1ine, at Robinsville, Highiand creel flows in a trench cut
thru tho Yisconsin terrace into the bed-rock below. Just south of
thé county 1line, in Vebster County, vhere the Sebroe road crosses
Graves Creek about two miles above Its mouth, the creek is again
Llowing in a‘rock trench under a VWisconsin terraco,

There is not an 1nstence of such a trench above the
level of the Wisconsin £ill in tho county. Moreover, the Low
hills in all portions of the county, excepting near the river,
Stem to correspond to bed-rock hills, and the valleys in all
1natances, excepting those noted ahove, seem to be overlying
thein 01d¢ deep valleys. Wells on tho Kleiderer and adjacent
Property noar the mouth of Wilson Ureek show bed-rock under the
M11a ataelevations of about 380 feot A. T., while short dilctances
awgy, under the valley flat, the elevation of bed-rock is uniformly
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about 300 feet A. T. ¥ells noar the mouth of Beaverdam Creok,
negr Corydon, oxhiblt the same conditon.

If the loess had been deposited by wind, it would have
naturelly accumulated on the hills. If it had been deposlted
by water, it would have covered hill and valley to a common le&el.
The streams in‘sinking their channels vhen degredation began again
should have cut channels regardless of the buried topogrephy. The
fact that no such channels are found is strong evidence for the
correctnoss of the ecolian theor& of its origin.

Lcesa-1like materlels under terrace.

The loess or loess-lilte silt found just beneath the
surface of the terracc aascribed to Early VWlsconsin time, presents
& problems In places and at certaln horlzons it appears to bo a
typical loess and ylelds an.abundance of the typical loess fauna.
Hovever, it seems to be conformable upon the underlying stratified
materisls and some of the most typleal exposures yleld aquatic
fogssils as well as the more numerous land fossails. Pebblé bands
have also beon noted in the lower portion.

Some of thils looss~lilke material 1s .undoubtedly roworked
loegs. The spit-like bars extending down-stream from Henderson
and near smith 1Mills can scarcely be ascribod to any procecs other
than the undercutting of the loess and sand mounds at thesc two
Places and the reodeposition of %his materiel immediately dovin~
S8tream. This suggests that a large part of the matericl under-
lying the terrece flat may have the same origin.

Further, 1t appears that the deposition of somec of this
material may Le due to the combined action of wind and wator. The
floods at the time the terraces were being built wero probably
Variable in intensity, as they are today. In the concluding stages
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of terrace formation it is probable that only one'flood in a
considerable number of years topped the flood plain of that day.

In the intervals between these greater floods, the winds would
have been at work roworking the material dropped by the floods?
Carrying away the very fine material and depositing typlcal lusss.
In these intervals the terrestrial fauna would live and die and be
entombed. The next great flood would rework this matericl, perhaps
distributing it more evenly, and leaving the aguatic shells which
are found in the loess-like material beneath the surface 6f tho
terrace. .

Geologlc age of the loess.

Evidence as to the age of the loess in Henderson County
ls geanty. Inasmuch as loess seems to have accumulated in the
lilgsisaippl valley in all interglaclal periods of the Pleistocene,
it is probable that the loess of Henderson County mey range in
age throughout the Pleistoccné.

Much or most of the!loess of this county i; apparently
Pre-llisconsin in age. Below Henderson the streams on the Early
Wigconsin terrace have been diaplaced against loess hills. These
loess hills rise rathor sharply from the terrace, indicating that
Original loecss-covered hllls have been burled by tho £ill rather
than that later loess had mantled bed-rock mounds rising above
the terrace. The uniformity with which spit-like forms are de-
Y010ped on the Early Visconasin terrace bolow large loess accumnu~
lations, for instance at Honderson and smilth }ills, Indicetes that
those looss mounds antedated the bullding of the Early Visconsin
terraco,

Somd of the loecss 1s probably early Plelstocene. This
ls suggested by the fact that whore 1t caps Pliocone gravels, tho
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contact between the two shows no evidence of cxtensive erosion
of the upper surfeace of the gravel. In the dsposits at smith
Mills, a é to 8 inch horizontal band of clay is found at an ele-
vation of about 400 feet A. T. This is tho elevation of tho
poasible terraco of Illinoian age. The clay may ropresent a
thin layer of élluvium sproad over pre-eoxisting loess mounds,.

If so, that below woul@ probably be pre-Illinolan and that

above post-Illiﬁoian. No difforence betwecn tho two deposits

vas noted. Dr. F. . Beker™ remarks that a collection taken at

——

#Pcrsonal conmunication.

—

’ Y

the horizon of tho clay iayef has a Peorian aspoct, while another
collection of shells from below thé layer contains species abun-~
dant ih both Beorian and Yarmouth time; tho collections, however,
do not admit of positive correlation. Pre~-Illinolan loess has
boen identified in southern Illinois™,

! S,

*Lamor, J. E., Geology and minoral resources of the Carbondale -
Quadrangle, Illincls Geol. Survey, Bull. No. 48, p. 11ll; 1925.

Finally some of the loess 1s post-Earlﬁ Wisconsin;. A
layer of loess obout 4 feet thick curves over a mound vhich has
beon built on the Early wiscoensin terraco, near bam 48.

An aptehpt was made to establish the ages of some of
the loess deposits paleontologically.' Fossil collections made
from several diﬁfcrent localitics vere submitted to Dr. F. C.
Balker for identificetion. Dr. Baker has very kindly indicated
the ages which -might apply to these collections. Howeveyr, these
tollections were not oxtensive cnough to agssure that all apecilcs
Pregent have been collected and, moroeover, the fauna from this

8tneral reglion, beyond the edge of the glaciers, is not knovm in
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detail, because of a lack of material for paleontological study.
Dr, Baker is of the opinion, therefore, that comparisons with the
more abundant material from within the glaclated region are nét
conclusive and thai the paleontologic correlations must be re-
garded as.only tentative. The lists of loess-fossils from with-

in the county have been ziven on page59.

PARYL U - RBCENY nlSTORY O THiS 08lO RLVHR AN TnlS SEGLION,
ANUIHUUUGLORY
Since Visconsin time, the Uhio River has cub dovm 1ts flood-

Plain some 10 or 15 fe;t in Henderéon vounty. ‘“his 1s shown by the
relution of the late wisconsin terrace to the flood-plain, as seen
for instance, above lit. vernon, indiana. At present, however, the
.r;ver is aggrading its flood~plain, as shown by the presence ot
vell ‘developed natural levees upon it. At the same time, it is
degradiﬁg its channél in this section and for a distance. of about
100 miles below, as éhown‘by numerous oﬁtcrops ot solid rock in
Its ped.

_ It is a recognized fact that some rivers are scouring
their chanﬁels at the same time they are loading their beds @ith
830 much unconsolidated material that islands and bars are formed
iIn them. “he liissouri River near Umaha is a classic example of
this action. nere the river in flood cuts down through some 45
feet of sediments and scours the solld limestone beneath. During
the waning stages of the flood the river again f£ills up its bed
With sediment té'approximately the same level. ‘hus in time of

flood the aggradation of the flood-plain and the degradation of
the channel of the stream go on practically simultaneously.

The ultimate result of the riveris work at Umaha is open

to doubt. vhamberlin and salisbury, in their "ueology", cite this
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example* and dravy from it the conclusion thet an aggrading streanm

#Chamberlia, T. C., and Sallsbury, R.D., Geology, Henry Holt and
Co., Second edition, p. 195; 1900.

maﬁ tomporarily dogrd&e its channel, because, In the long run, more
material is added herec than is taken awvay. . li. Fennenon, in an
unpublished muﬁuscr&pt, uscd the same oxamole, but draws from it
the inference that the Mlssouri Rlver at this polnt is a degreding
gtream. He maintains that burs in a river bed are not a criterion
Which proved that thoe river 1s aggrading. If.the river 1s degrading,
more materiai is removed from the river bed in the long run than is
depositéd. In the absence of guantitative data as to whcther the
Missouri River at Omeha and similar streans are actually ralising
their beds or are lowering them, no decision between those two
Vliews can be reached.

In Henderson County, we have apparently incontrovertible
evidence that the flood plain is rising while the channel is being
degraded simultancotisly. Thiz evidence lies in the presence of
natural levees on the flood-plain and of rock bottom in placos in
the channel. It 15 conceivable that a wasting flood-plaln mey go
Viith bars in tho channel i1f the stream ia heavily loaded. But 1%

13 hardly conceivable that a wasiting flood-plain should have netural
leveos. If the lovel of the highwator flow of the river 1s lowercd
Graduuily, the levees formed must become corrcespondingly lower; for
& meandering stream continuelly destroys its old levees, bullding
New onos, Naturally, sucecessive levees will be lower and lovwer,

and such a wasting flood-plaln must slope toviard the river. The
Strongly sloping natural levecs along the Ohio River in Henderson
County prove, thercfore, that the flood-plain is being actively

bul it up. The frequent presence of rock bottom, on the othor hand,
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cen only mean a constant active scouring and decpening of the
river bed.,

It scems, thercforc, that hero we have a clear case
of an aggrading flood-plain and a degradlng channel. The question
arises, is this a normal condi%ionﬂin the history of a strcam ér
is this conditlon caused by a larger flow of vater in time of flood
at present?

OBSLERVATIONS

Pregont aggradation of flood-plain of the Ohio

As steted above, tho opinion that the flood-plain of
the Ohio in this vicinity is being aggraded at present rests on
the presence of natural levees which everwhere rim it. Theso
levees may be clearly discerned on thc Uniontown topographic
Sheet in the big bend of the river above Uniontovm. Farthor
upstream the flood-plain riseé so that the contowrs do not agailn,
in Henderson County, catch the slightly greater holght of the
leveea. They may be inferred, however, from the l&cution of houses
&long the river-ward edge of tho flood-plain and from the location
Of roads in the same placcd. The large-scale maps of the Ohio River
Survey consistently show higher ground near the river. )

It might, perhaps, be suggested that these natural levees
Qrc the result of the overloading of the streams by the wash of the
8Xceptionally loose looss soll since deforestation., However, tho
lovees are showvm to be more ancient than the white mant's occupancy
Of this region by the fact that the oldest dwellings on tho flood-
Plain werc located upon them.

Minor results of agpgradation on the other hand, such as
rillings around trocs and fences in some placos, notabl§ in the big

bend of the river oppoaite BEvansville, may be duc to deforcstation.
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Unllke the natural levees, thoy do nob demonstrats that the Ohio

In this section 1ls aggrading its flood-plain regardless of man's
B ‘

ccuivities,

Character of flood-plain below the coal fisld., Tho Ohlo River,

after passing the wesiern boundary of Henderson County, flows for
about 35 miles thru terranes of Ponnsylvanlan age, which it lsaves
at Caseyville, Xy. Ite valley for the next 50 miles of 1ts course
1s cut in rocks of Mississippian age, the western boundery of which
iz at Smithland, Ky., at the mouth of tho Cumberlsnd River. Fronm
here, the river flows thru Tertiary deposits to its mouth at Cairo,
I11., a distance of 60 miles,

That portion of the course of the Ohlio River which lies
wlthin tho Misalssippian rocks presents the same aspocts as does
the 1iisaouri River near Omaha,'cited above., Here, as will be
developed more fully in the succeeding pages, tho channel is being
Scoured, while tho boed of the river is cluttercd with bars and

islanda. Aa stated above, these cunnot be held as prcof of aggra-

" dation. On the other hand levees aro not well developed, and

8everal tributariss run along the fléod»plain in an upstream di-
Tection, a circumstance rather difficult to explain if tho flood-
Plain is aggrading. Bubt this lack ors distinct evidence that tho
1'lo:)od-»pla:].n':i..:x aggrading may bo duo merely to the narrovmess of
tho valley in this section,vhich prohibits the development of a
Wide aroa of slack water in times of flood.

Along the course of the Ohdo within the Tertlsry outerop,
the levces agaln bocome prominent. In view of the fact that theo
flood-plain is cortainly aggrading here below the liississippian
Portion of the river, and again in the coal 1ield above this por-

tion, 1t 1s probable that in this lisolosippian aroa, too, tho
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flood=plain 1s aggrading.

Character of flood-plain in other contiguous rogions, Going up-

Stream from Hondersom County, tho lovees becomo less marked on
the}charts of the Ohio Rlver Survey and at about the uppor limlt
of the conl fiecld become indistingﬁishablo. At Cincinnati, the
flood-plain islcertainly degrading, for it slopes toward the

river.”

“*Fenmeman, N. li., The geology of Cincinnati and vicinlty, Ohlo
Geological Survey, Ser. 4, Bull, 19, p. 148; 1916.

The pributaries of the Ohlo near Henderson County shov
Bigﬁs only of degraaatipn. The same is truc of Vebster County,

immediately south of nenderson County.** This degradation, has,

b Y

#%Glom, L. C., Tho geology and coals of Vebster County, Kentucky.
Geologleal Su»vey, Ser. VI, Vol. 5,.p. 34; 1921.

of course, nothing to do with the question of the status of the
Ohio River channel, Ié‘is morely an expresslon of tho less ad-
vanced astate of erosion along the tributaries, where the Plelsto-
Cene fill 15 still belng cut away.

Dégradution of tho channel »f the Ohlo,.

Degradation within the coal ficld. Rock ledges exbendlng entirely

acrogs the chanhel of the Ohlo show that the bottom is undergoing
Orogion. Such rock bottoms are found bolow Evansvillc,‘Indiana,
(Mile 802 below Pittsburgh), atﬂWGst rranklin, Indiane, (liile 815),
at lount Vernon, Indiana, (Mile 830) at Uniontown, Kentucky, (Mlle
841), and at vom No. 50 (Mile 875). At Evansville, the river is
Cutting on rock for only a short distance, at Vesy Franklin, for
about a mile,; at lount Vernon, for over a mile; at unlontovm, for
about threoe milez. The river has cut its channol into tho solid

Yock underlying the Ploiatocene fill about 30 feot at Evansville,
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about tho samo distance at Viest ptranklin, and about 40 foot at
Mount Vernon. It should be noted that it is at this lost local-
1ty that the natural loveos are best developed.

Degradation below the coal field. Rock bottom 1s found just ﬁp

froquently in the channel of the.river in the arca of lilssissippilan
rocks as it is‘found above, The rivef has a rock bottom near
Rosiclare, Illinols, at Miles 891, 892, and 894; near Corraville,
Kentuclky, at.M1les 897 to 899, at lMiles 901, 914, and 917; and,

as it leaves the Mississlpplan rocks at Smithland, Kentucky, at
Mlle 921, Thus for a distance of 120 miles, from Evansville to
Smifhland, the river is frequontly cutting solid rock.

It is, of courase, not implicd in the foregoing, that
the Ohio is now cutting down Llts chammel below the lovel of the
Tertiscy or Early Pleistocene cubting. Theso rock channels are
found here because the river has been superimposed upon rock
Shelves in the old.valley by the Plelstocenc fill. Somewhere
under the flood-plain or terraces, lles the old chunnel,.with a
bottom elevation of about 200 foet A. T. However, these roclk:
channels bear clear proof that, at presqnt, the Ohlo is degréding
1ts channel.

LNTERPRICLATT ON

introduction

The processes whlch may cause stroams to aggrado their
flood-plains may be classlified as (1) dlasbrophic, (2) a change
in the amount or character of tho load o? debris carried by the
3tream, (3) the normel growth of the stream, and (4) a climatic
Change, causing greater runoff and hence higher flood stages.

The aggradation of the flood-plain in thias vieinity cun-

ot with any degree of probabllity bo ascribed to dlastrophlc
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_movementa. If tho roglon had lately been depressed, the Visconsin
terraces would heve been involved in the movement and should be
therefore nearer the flood-plain hore than they are elsewhere. .
"hils this is acbually true, the smaller hoight of the Visconsin
terracen appears to be solely the rosult of the conditions of.
deposition. In fact, the terraces are nét so nony the flood-

Plain as would be expected from the convergence dovnstream bo-
twoen flood-plain and terraces in the upper section of tho river
(Fige 12 ). 'Uplift farther down Fho river would causo aggradation,
but any assumption of diastrophic movement encounters the suame
difficulties as that of normal growth, as will be shown latex.

Any dlastrophlc hypothesis 13 less simple and therefore less

probable than one of normel growth. It scems, thereforo, im-
Possible to call on dlastrophic movements for an oxplanation of
the widéspread aggradution along the Ohio River in woestern Ken-
tucley,

Neither does it scom possible to account for this ag-
gradation by assuming a change in the amount or character of the
load earried by the Ohio River. Cortainly there was as much
glacial'debpis avallable immediately after the retrost of tho
glacief as there is now. Nor have any important drainage changes
ocourred on the Ohlo Rivor in post-glaciel time, which might have
changed appreciably the amount or charuéter of the load.

Elther of the two remaining fechtors, on the other hand,
may have been responsible for tho growth of the flood-plain of the
Ohio in this roglon. The rise of the natural levecs may be part of
the normal growth of the Ohio River as a mqmbcr of the lMiscissippl
Rlvor system. Or 1t may be.the rosult of a rocont change of climate.
These two poossibilities will be discussed morc fully in the suc~
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ceeding pages.

Poéaibility that effcct produced hore are caused

by mouthward extension of the HNississippl

The mouthward grovth of the lilsslssippi River has been
involved in tho dovelopment of the flood-plain in nenderson Céunty
and vicinity. 'The natursl leveos extpnd continuously from tho
mouth. of the Mlsalssippl up to cairo and thence up the Ohio to
the narrow valley in the llssisalpplen strate, and are resuned
in the wide valley in the Pennsylvenian strata, after an intcr-
ruption of only some 50 milez. The only question.is whethor the
eutting of the river chamnel iS‘part,pf the normal process of .
flood~-plain growth or is due to a soparate cause.

Eggggg. The lengthening of a atreoam decrecsec its slope. This
in turn causes the velocity to decrease,since the veloclty of a

Stream varies with the squarec root of the slopc*. As thoe trans-

gy Y

*Chezy's formla: v =cVrs, where ¢ ~a constant, s =the slope,
and r = the hydreulic mean deptn. The hydreulic mean depth 1s
the area of cross-section of the stream divided by the wetted
perimeter, .

———

porting power of the stwoam, or its onergy, -aries approximately
a3 the squers of the vcloelty, tho decrcosu in veloclty results
iIn <eposivzion. ‘Yhe question ig whether doposition can be limited
tL the flood-plain so that it can be built up without the channel
being aggraded.

If the stream had reached a stage of equilibrium before
the extension of i1ts lower conrce caused aggradetion at a givon
Point, then, without doubt, the extension of the mouth must resulﬁ
in aggradetion of the channel as well as the flood-plain, |

Thiz condition has been ascortained on the River ro, in

Dorthorn Italy. Here it hos been shovm that tho river bed has
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probably riscen about 8 irnches in 200 years, that aggradation of
the bed has taken place in the lower 90 miles of its course, and
that these effects arc most probably dus to the extension of the
mouth of the Po into the Adriatic sea at the rate of about 200
feet per year. It should bo emphasized that the building up of
tho bed has taﬁon place despite the construction of leveeos along
the course of thg Po. It appears probable that tho aggradaticn
of the bed would have boen greater had there been no levees to
confine the water. The confinement of a stream within levees isn
ugsually accompanied by depradation of the channel, dGSpife pépular
impression to the contrary.* It 1c thorefore to be oxpected that

S———,

#8cg, for instance: Ven Ornum, J. L., The Regulation of Rivers,
licGraw, nill Book Co., pp. 318-325; 1914.

the aggradation of the flood-plain in the normal 1life of a river
will be accompanliecd by at least a tendency to aggrade 1ts bed,
Howover, 1f the channel had nevor reached a graded con-
dition at a glven place before the lengthening of the river forced
ageradation of tho flood-plain there, it is entirely possible that
dggradation of. the flood-plain and degradation of the channel might
Proceed for a time simultane&usly. An inspectlon of conditions at
Louisville will render this possibility clear. tere, as shown in
Flgure 19 , the low water profiie drops abruptly some 25 feet at
the "palls®, or rapids. The high watecr profile, however, shows no
lrropularity as it passes the "Falls». If now the longthening of
the river eventually raisos\the levels of both high and low vater
In this vicinity, there muy'ﬁell be a period vhen tho flood-plain
Tfegsponds to the higher level of high vater by aggradation while at
tho seme timo tho “Falls" have not yot entirely disappoércd. A%

thig pbint, then, 1t is entirely concolvable that the normal growth
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of tho river will produce a tomporary conditicn, at which time

the flood-plain will rise and the channel degrade. 1t should be
noted that this condition wlll be only temporary; eventually the
rock lodge will be cubt- to the general level of the aggrading ped,
and finally it will be covered by the debris of the river.
Avplication of'this hypothesis to Henderson County. One difficulty,

however, presents itself when wo try to apply thls hypothesis to
concditlons iﬂ end near nenderson County. Yhic is the lack of evi-
dence that the rocl: ledges have ever reprcesented great obstacles
in the dovn-cutting of thc stream.
| The soction of the river channol in wvhich the rock bottoms
thow 1s, to be sure, not quite gpadgd. If an average low water pro-
file is dravwn from the upper end of the coel field to Cairo, at the
Inouth of thé river, that portion of the river in which the rock
bottoms are found stands slightiy above it. This portion is on
the average about 2 fcebt above the average profile over the longer
dlstence, but only one of the roclk ledges stands as nuch as 4 feed
above it. |
Hoviever, whilc the profile shows evidence that the chammel
in this section is degrading, it also shows that the river has been
able to almost entirecly oliminate the roclk ledges which served as
Obetacles in 1ts down-cutting. The ledges arc not greatly above
the averaée grade. They de not cause consplcuous irrogularities
In the low wator proflile. The steepost parts of the gradient arc
frequently above the rock ledges rather than below them. The channel
has been cut in them to varying depths in ordor to establish 1lts
grade; the chemnol at Mount Vernon is cubt 40 feot into the rock,
vhils noar Uniontovm 1t has cub only 15 fecot.

Thoe difficulty in accopting this hypothosis 1s that all
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the ledges which originally svood up above tho ideal profilc
toward which tho river was tending, arse now reduced practicelly
.to grade. Such a condltlon would merk only a very short pericd

iIn the hiastory of the river. Vic are forced to the conclusion
under this hypothosis thet we are obscrving the river at one

* anglent perléd In its history. Had weo seen it some thousands

of years ocarlier, the river would have shpwn o very lrregulat
profile, with noteworthy rapids ovor these rock ledges; could

‘We obaerve it a thousand or two years hence, the rock bottoma
Sshould be entirely covered with unconsolidated debriz. The unique
Character of the present condition of ths river when interpretcd
ag the roéult solely of normal growth, leads us to vionder if nothe-
'Ing outside the normel growth of thz stream has beon instrumental’
in producing this condition. Perhaps, the lengthening of the
*iver has merzly setb up critical conditions whereby the effccés

of some other proceés have becn made more apparcnt hore,

Posalbllity of Recent climatic change preducing effects

Thia leads us to the fourth hypothesis, that of o cii-
matic change in Recent time. Ve must ask ourselves (1) Could a
climatic change produce the offocts? and (2) Is there any ovidenco
Tor o climatic chunge?

Effoct of climstic change upon regimen of river. There cen be no

doubt that if the cllmate in the Ohlo valloy had varisd in tho most
rocent time so as to produce greater floodein its lower porticn,
the agpgradation of the flood-piain and the dogradation of tho
Channel would go on .simultancously.

In considering this question, it rhould bo cmphasized
&galn that the worl of a stroam, both in dggrading its flood-plain
&nd in degrading its channel, is done in times of flood. During

Normal flow a atromma moroly cquelizos the irrepgularitlos of its
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bed, croding tho shoals and f£illing up the holces. During times

of flocd, no% only is the sediment dropped from the slack water
upaﬁ the flood-plain, but also the chennel is deopened. This
follows thooretically from the inercased veloclty of the curront
in time of flood and it is demonstrated by the effects obse: ved.
After the greaé flood of the Misgsouri river in 1881, for instance,
Q goeneral deopening wes noted on all souﬁged sectioﬁs, while, at
the same time, dopooits weroc 1lsft upon the banks often four fest

in thicknessw. The scouring effect of increased flood heights is
“*Podd, James E., Rlver action phenomena, Bullctin beological
SocieLJ of America, Vol. 12, p. 488; 1901,

2380 shown in the case of artificlal levees. A3 a system of levoes
i3 developed, tho flood helghts rise, and in connection with this,

the channel i3 almost aiways increcased in depth as well as width ",

*#Van Ormua, Je L., ope cif., pp. 518-325.

e ——

| If then, it is truc that floods both scout desper the
‘rivor channel and bﬁild up the' flood-plain, i1t must also bo‘true
that & change toward greater floods may change a degrading flood-
plain to an agegreding one, whilo at tho sams time tho channel cone
tinues to dagrade. Aa applied to nénderscn County and vieinlty,
thia means thot if greater floods now pass here than thore did
formerly, the conditicns found hero find a natural explanation.

Evidencs of possible climatic chango. Consildoring the lmown pulsat-

ing character of the Plolstocene climate and the lack of a shaip
dilstinction between Pleistocene and Recent time, it is almoat in~
“ovitable that climatic chenges have taken place repcatedly sinco
tho final withdrawal of the ico from the ohio valley. The rlesisto-

Ctone climateo varied wvldely, giving at least four major porieds of
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advence of ths iceo, 30pqrated by pericds when the climates ¢

Imovwin to.have been more‘genial than those now obtalning in theo

same rcgibnn. The last or VWisconsin periocd, can itself be divided
Into two, or throg, stages of advance and rotreat.

Two of the glaclal steges of Vigconslin timo are rcp§e~

ented In the Henderson vounty rogion by terraces. During the times
of glacial advance the Ohio river aggradcd its fiocd»pluin; during
the warmer inter-glacial periods it degraded it. uUndor the hypoth-~ ’
.eels ﬁere considered, the pulsating climate of the Pleistocene,
manifested in genderson County by tho alluvial terraces, has been
followed by a still weaker climatic pulsation at present, expressed
by the aggrading flood-plain.

The fact that a change in climate, at least as regards
teﬁberdturc, has talken place during Rocent time hes beon established
for thc eastern United states as well as for ﬁany other places in
North Americe and Burope. The rotreat of the ice was followed by
& period during which the castern United states and northorn Europe
vigre warﬁor than they now are., TFov thé United States, this fuct is
deﬁonstrated by the distribution of the she}lodxfauna along the
Atlantic Coast’, by tho distribution of mamals in the interior of
the uUnited Statou*%, end by the distribution of floras*%*.

S

*Grobau, A. V., Principles of Stratlgraphy, Sccond cdition, A. G.
Seilor, lNow York, p. 89; 1924. Pages 90 and 87 glve synopsos of the
two succeeding roferences also.
*iHay, Os P., On the changes of climute following the disappozrance
of the t'isconsin lce sheot, International Geologlcal Congress XI,
Stockholm, Die Verandorungcn des Klimas selt dem lMoximum der letzton
Elaaeit p. 574; 1910,

K Knowlton, F. He, Tho climate of porth Aporlca in later ulac*al
&nd subsoquent post~Glaclal time, publlication above, p. 369,

. —

Although the fact thet there has been a perled warmor than

the present since tho close of the Glacial age doos not necessarily
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prove that the floods of the Ohio were of less magnitude formerly,
certain choracteristics of a varmor ‘climate would unquestionably
tend Yo minimlze the floodz. A highor temperaturc viould promote
evaporation and thus reduce run~off. There would be a smallor
tendency to preserve the winter snows upon the ground until“tﬁcy
viere molited awéy with the spring rains. Practlcally all the floods
of the vhlo now occur in laete winter and early spring, and the snow

Presexrved upon the ground is o factor in 5hgir.rise*.

*Hoyrton, A. H., ond Jackson, He Je., The Ohlo velley flood of March-
April, 1913, U. S. G. S., Vater-Supply Paper 334, p., 13; 1913

e N

The evidenco for a poat-Glacial epoch of dricr climate
is not nearly so-clear as the evidence for a warnmor climate. Yot

in many partu of the world such a drler epoch is indlcuted. In

Scandinavia” , northorn Germany , end Rumenie such climatos

have been postulated. Vhile many of these climatic changoJ, and,

33k

Perhaps all, may be ascribed to local conditiong , the evidoence

1s c¢lear that thoy have occurred in many parts of the vorld.

tAndersson, Gunner, Das-aspatquartare Xlime, eine zusemmenfessende
Ubersicht, International Geological Congress XI, Stockholm, Dic
Vergnderungen des Klimes selt dem Liaximum der lotzton Eiszelt p.
Xzxll, 1910,
“”Loc. cit., p. zzxiil.

*tMurgocl, G., Tho clinate in Roumania and vicinlty in the lato-
Qu ternary time, same reference (above), p. 1.63.

wrtindersson, Gunner, Dio verandorungen des Klimas celt dem Haximum
der lotzten Eilszeit, International ueological Congress XI, btockholm,
Cempte Rendu, p. 577, 1910.

——

In the eastérn and Interior United States, the ovidence

fis not clear. Tho loesa faunu has been somctimes 1ntorprotcd as

Indicating o "omcuhut dricr climato during 1its depos*tlon o Alden,

e ——
*Shimel, Be., Tho uignlficarce of Ploistocone mollushg, Scionco, Nebre,
VOl 37, p. 508; 1913
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in reviewing the cvidences of climate changes in Reeent tiwe,
stztes that 1t may be said

"phat during the deposition of the post-Wisconsin loecas,
the c¢limatce of the northern interlor may have been somewhet drier
than et presont, but was not greatly differont., This oorrespénds
with the tostiﬁony of the Lroe stumps in some of the Dakota lakes
and of the romeins of vhitc pine forosts‘}n peat bogs of the
Atlentic border of northern Now England.

"The phenoment of the vlelatocene lakes of the Great'
Bagin and some other-lakes in tho Southwest do not indicate cli-~
matlc condltions greatly difforing from those of the prosent,
though thoy show that there has been a period of somewhat groator
aridity than precvails today and that there have been somo osclilla-~
tions greator in degree than the seasonal variations. ‘The chenge

. . L
row in progross, if any, seems to be toward a more humild climate."’

et

*Alden, Vime C., Certaln geologlical phenomena indicative of climatic

conditions in North Amorica since the waximum of the latest glacle~ .
tion, Internationel Ueologlcal Congress XI, ostoekholm, Die Vorander»
ungcn des ¥Klimes soit dem Maximum der letzten Eiszolt, p. 365, 1910.

The evidence, though unsatiasfectory, suggeats thc cxistcnce
of a warmor and probably drier period betweon tho close of the Plois-
tocene and tho presont. It, thorefore, tonda to substontiate tho -
hypothesls that the conditions along the river in Henderson County
mey be due to climatic change.

In conclusion, 1% may be said that tho aggrading flood-
Plain and degrading channel in pendercon County cuxmot, at leoost
at presont, be talion as proof of e climetlc change, unless the
normui growth hypotheslc is shown to bo Inadoguate to explain them.
Tho ultimate docislcen will depend upon further studios, of a quanti-
tative nature, of the normal growth of a river. The two hypothosec

do not oxzeludo cach othor. It may well be that a 5light c¢limatic
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change has hestened tho natural growth of the flood-plain on the
lower Ohio River.,
GAUSEs (B ‘Lnts MLAY nIGn VALER PROMILE

There 1s one pecullarity of the highwater profile of the
Ohio in the coal field which should be corrolated with cortain
characteristicé of the valley.

The high water profile is abnormelly flat. The gredient
from Cloverport to Caseyville, at the extremes of the coal field,

a distence of 160 miles, is only 0.268 feot por mile, and in tho

63 miles from nenderson down to Casoyville, it is only 0,174 feeotb
per mlle. In contrast to this, the gradient from Caseyville to the
mouth of the Ohlo, at vairo, Illinois, a dicstance of 107 miles, is
0.355 foet per mile, and from Loulsville down to Cloverport, 101
miles, the grodient 13 0.59 foet per mlile.

A part of this flatiening, of tho gradient in the coal
field is probably due to the wide meandering of the river within
1ts valley. If thc grodient is computed as the fall divided by the
length measured along the conterline of the flooded valley, instead
- of the length along the channel, this new gradient is about oqual
to that below tho coal ficld.

AlL of this flattening, ﬁowover, 1s not due to thlc cause;
1t must not bo thought that the high water surfoce forms approximote-
1y a planc surface dipping roguloxly dbwn the flooded valley. If
the profilec is oxaminced in deteil, it iz found that it is often
3teepest where tho channel runa porpoendlicular to the general trend
of the valley. Thus betwoeen Dam 48 and Viest Franklin, therc is a
difference in hipgh wator luvel of about 2 foot, although these two
bpoints are neoarly opposito each othor acroas tho valleoy, while in

an oqual dictance above Dam 48, the fell is negligible, although the
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chamnel here is running almost parallel to the general trond of
the valloy. ,

This fléttening is probably not duc to the width of the
flood-plain, which might be conceived to oxert a retarding in-
fluenco upon tho floodwaters because of the friction gcnoruted
over its largef surfece. If the width of tho flood-plain has any
effoct at all, it is in the opposite direction, that is, 1t would
tend to increase the gradlont. 143 great area would tend to retard
the flow of the water, more should be delivered above than could
be carried off below, and hence the water would rise to the roar
and the gradient would be increased.

One cause of the flat gradient is probably the Case&-
ville gorge. The valley here ic only about 3/4 mile wide, as con~
trasted to 5 or 6 miles average width upstroam. This constriction
Mgt retard the flow and consequently ralse the water level immedicte-~
1y above 1%, at the dovmstream ond of the coal field. A% this point
the gradient of the river, vhich has been nearly flat in the coal
ficld, becomes distinctly more steep and continues so to the mouth
of tho Ohiov. The range botwoen high and low water near Caseyville
is greater than at any other placo botween Cloverport, at the castern
edge of tho coal field and 175 mlles abovd Casoyville, and the mouth
of the rivor, 100 milcs below uasoyville.

A second caugc for tho retardation of flow noar the lowor
cnd of the coal fleld seems to ho the entry of Vawash river. Tho
entry of large rivers frequently causes a flattening of tho high
wator profile of the Uhio for some distanco above their mouths. Thi.
Can bo soen at tho mouth of Salt river, at rille 631 (belew rltisburg),
and espcciolly at the mouth of Kentucky river, dt Iiile H46. the

Probable recason 13 that the tributaries arc frequently also in flood
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2t tho times: of flood in the main stream, and so deliver an amount
of water in exncoss of tho capaecity of tho channel bolow.  This is
true for the Waﬁash;* The fact that tﬁc crost of the flood of 1815
occurred a day sooner at lit. Vernon, near the mouth of thc Vabash,
than it did at Lvansville, 35 miles up-stroam, Indicctes the ébility
of the Wabash to hold back the waters of the Ohio in time of flbod.
f It may be pointed out in conclusion, that these character-
1stics of the uhio in tﬁc lowier part of the coal ficld which in-
crease abnorﬁnlly‘the flood heights, are such as would make this
region aﬁ ideal ono fqr showing.thb effects of such a cllimatlce

change as has been postulated above.
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CHAPTER VII
)
ECONOMIC GEOLOGY

COAL

Coals Now Vorked

Only two seams of coal are worked in this county at pres-
ent, No, 12-~14 is mined at Smith Mills and was formerly worked at
Corydon, while No. 9 18 the bed worked in-all other mines in the

County.

Ccal No. 9. Coal No. 9 is, as has been shovm before, the most im-

Portant coal of the Eastern Interior Coal Field. In Henderson

County, five companies ship coal from this bed over the ralilroad

at present. Thege arc the Southland Coal Company at nendorson

(Localities 20 and 21), the Panama Coal Company at Robard (local-
1ty 60), the old Pittsburg Coal Company (lately roorganized) at
Baskett (locality 30), another at Jennings Switch (locality 31)
and the L. #. & V. Coal Company at locallty 26.

The thickness of No. 9 coal remains constant within one
or two inchos in any one locality. It seems to thicken southwest-
ward, ranging from 3 feet 8 inches to 4 feet along the Ohlo and
Greon Rivers to 4 feot 10 inches at Robard, 4 feet 8 inches at
Smith }ills, and in the churn drill coal test hole at locality 5
on pighland Cresck, 5 foet 7 inches. It is tho standard coal of
Western XKentucky. Its characteristics are shown by the analyses
appended.

The roof of No. 9 1Is usually a black slate carrying
"niggerheada"-and smaller concretions., It generally requires
8Xtensive propping in this county although in the Yankeetown

Mines in Indiana it is said~to have a firm roof.
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"out-outs' of the coal arc reported in the Robard mine.
Here the coal practically pinches out in places but is reported

to be always picked up again always at tho same olevatlon, goneral-

1y within a distance of a few feet but, in onec case, after a hundred

feet, Such "cut-outs" may be the.result of non-deposition of tho
coal or of latef erosion but are more probably structural fectures
resulting from the .folding in the reglon. When strata arc folded,
any more plastic beds included between stronger or more competent
Ones are pinched out from tho sides of the folds and squeezed into
the troughs or crests of tﬁe folds. Cosl behaves as such a plastic
bed. fThe writer has seen this excellently demonstrated in the
Mines at Rockwood, Tenn. Here a coal normelly about 5 feet thick
1a squeezéd out to a mere streak in some places where the rocks
are dipping, while at a reversal of the dip the coal in one place
1s increased to a thicknegs of about. 100 feet. ﬁ

A simlilar condition seems to be present at the Burnwell
Mine opposite Curdsville (locallty 44). This mine 1s not now in
Operation and hence could not be visited. A “cut-out" of the
Coal occurs here, trending northeast, or approximately parallel
to the suspected direction of tho Curdsville fault, and following
& somewhat irregular course for a distance of several hundred feet.
Different men who had worked in tho mine gave various reports but
1t 15 certain that a place was found to the northeast of the shaft
Whore the coal was continuous. The coal south of the “cut-out" is
Teported to have boen several feet thicker than normal. Reports
88 to dip and relative position of the coal to the south‘and noxrth
of the "cut-out" vary, but no reports were heard vhich indicated
that there was any sharp offset in tho coal bed. Dips around this

"cut-out" at the place where tho workings passed it wero desciribed
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as belng "about all that a loaded mle could pullf. It is possible,
Congidering the proximliy of the Cuxdsville fault, that a fault of
Snall displacement occurs here. However, it seoms more l1likely,
considerirg the fairly moderate dips 1ndica£cd by tho roports and
the thick coal in the vicinity, to be another one of those pinch-
ings caused by'sharper minor folding‘due to the proximity of the
Curdsville fault. )

No. 9 coal has been found in every part of the county in
vwhich it has been sought, with the exception of the region south-
Viest of Henderson, embracing localities 7, 8, 9, 12 aﬁd 13, Con-
Sldering its knovn continuity throughout the Bastern Interior Coal
Fleld, it is believed to be present. throughout the county with the
6xception stated. MNore drilling would pyobably indlicate a definite
trend of this “cut-out" portion but there are at present no data
Which would show this., In many reglons of the Eastern Interior
Conl Ficld, there are restricted areas in which this coal is absent
and it is therefore imperative to test. out the coal by drilling
before operation is begun.

In the alluvial bottoms of Green River and that portion
of the county e 8t of Green River, 1t has probably been eroded.

The lowest elevation of bed rock underneath the bottoms in this
County Ls 255 feet, glven by an oll woll record at Newman, just
Sast of the Daviess County line. Assuming that this represents
pproximately the lowest elovation of the bottom of tho alluvial
i‘fllling,, the coal 1s probably présent under the alluvium from tho
Mouth of Green Rivor westward. In the upland portion of the county
}1t is probably at no place more than 350 feot bolow drainage 1ovél.
Itg approximate depth at any place may be obtained by subtracting

the elevation of the structural contour passing noar that polint
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from the elevation of that point above sea level.

In practically all localltles, this coal can bo recog-
hized by the fossll content of. its roof, or by tho presence of.
the fossiliferous Providence limestone from 80 to 125 feot aboye
it.

o, 12-14 Coal.‘ As the Smith IMills and Corydon coals are cerre-

lated by Glenn with the No. 14 of Vebster Uounty” and as that at

*Glenn, L. C., The geology and coals of Vlebster County, Konbtucky
Geologlcal Survey, Ser. VI, Vol. 5, p. 108; 1922.

S ——

Smith 11lls at least is probably No. 12, it will be referred to
here by the fuuble numbers, in the belief that the two coals are
really the same cosal.

YNelther of the mines which work this coal are ocoperating
at present and so it was not secn in place. At Smith NMills, it
18 reported by Mr. . V. Cooper, who originally opened the mine
and operated 1t for 21 yoars, to bo about 7 feet in thiclmess and
to increase in some places to 8 feet. It has commonly a very weak
8haly roof; neocessitating the leaving of a f:nt or 18 inches of
Conl to serve as a rcof. In some places ay Smith liills a soft

S8andstone comes very ciosid to the top of the coal and in such

Placos the sandstonc makes an oxcellent roof. The apponded analyscs

of thics coal §how it to be higher in moisture tuan lNo. 9 but to
have a grecter proportion’ of fixed carbon. It is in very high
repute in nenderson Counbty as a domestic coal because of ite ready
burning qualities. It 1s reported that attemp.s made to coke it
Met with some success.

This coel 1g very irregular in its occurrence. 1t ig not
found in minable thilclmess in the rorthern end easpern parts of

the county and only sporadicelly as far as lmown in the western and
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Southwestern parts of the county. In the mineé at Smith M1lls it
hag the thickness given above; a mile and & quarter north, at lo-
Celity 2, it is 6 feet 3 inches thick; two miles southeast of the
Shaft, at locality 6, it 1c only about 4 feet thick in two benches
g8gparated by 3 reet of shale; at Corydon 1t is reported thinnoeyr
than at Smith Mills and in some of the wells west of Corydon it i1s
recorded, wnile in others it is not. It is probably that the thicl
Coal rgpo?teq found in the o0ld Cairo oil well (locellty 59) at a
depth of 200 feet, belongs to this horlizon, although this cannot be
aggerted with certainty. While No.-9 coal would be assumed to he
Pregent until proven absent, No., 12-14 would be e3sumed to be ab-
Sent or thin untlil proven present.

Seams Not 'orked At Presont

Coal No. 11, No. 11 coal is not worked atl-precsent in this county.

It i3 a coal worked regularly at Vaverly and Unlontown, where it is

about é feet thick. It is probaubly also the Herrin coual of Illinois.
In this county it is very irreg-luar but thickens toward

the west. In the section east of the meridian 87° 30!, it is re=-

Ported by Hubchinsan™ to average one foot 6 inches in thickness,

Nt

*Op. cit. p. 121, p. 109

S ——

Above the Shiver shaft (locaelity 44) opposlte Curdsville, 1t was

Opened to a reportod thiclkmess of 4 feet but thls greater vhickness
13 probably due to squeoxing, in the samesway a8 shown in No. 9 coal
below it at the same place.

In sevcfal of the Kleldersr drill holes, southwest -7
Henderson, notably at locality 12, 1t reached a thickness of 6 to
7 fnet. In the Xleiderer shafbt (locallity 13) it is reported to have

& thiclmoss of 7 feut and was worlked there for a time bul later

abandoned becauge of the very poor roof, the crook filling here
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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beginning only o few feet above tho coal. In seversl of the wells
near Gorydon, it is of workable thickness while in others 1t is

thin or absent, according to the records of these wells. It is
brobuble that it may be found of workuble thlclness in large aroas
Jocuth and west from the Kleiderer”locality; The d epth to lts horizon
may be approxlmately determined by subtracting 80 to 125 feot from |
the depth determined for No. 9, as previously indicated.

No. 6 Coal. MNo. 6 coal is located at a distance of 250 to 300 foet
below Wo. 9. The Southland mine at Henderson sterted operation on
this seam but due to poor mining conditions, 1t was abandoned in
Tavor of the No. 9 above it. It is a very constant seam, being
Present in nearly all the drill records to a thickness of about 4
feet. It may be counted on to furnish large reserves of coel in
Henderaon County -after the exhaustion of No. 9. The greatest depth
Which it has in this county i1z about 600 fect in the extreme western
Part of the county. Asswaing the base of rlver cubtting to be about
250 feet above sea level, it is probably pr2sent under the buttoms
botween Green and oOhio Rivers at a depth of about 300 feet.

Coals los, 7 and 6A. Coal No. 7, occuring about 110 feet below lo.

9, 1s sporadicelly devalopod in workable thiclmess in various parts
of the county, notably in the region of the Kleiderer shaft, accord-
Ing to the interprotation herc put upon those records. It is also
Teported in the well at Locallty 27, in the eastern part of the
County at localities 36 and 39, and in some of the wells around
Corydon.

Coal No. GA, probably tho No. 6 of Owen, occurs in the
lower half of the interval betweon cozls No. 9 and No., 6. It is
Teported of workable thickness west of lenderson in tho well ot

lOcality 18, in the castern part of the county at locality 41, and
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also in some of the wells around Corydon.

Other Coals. Several othier gseams of coal are reprcsented in well

logs obtained, but because of thc lack of data arc not discussed
here, Thelr characteristics, as far as lmowm, may bo obtained from
the well logs appended.

0Ll upd Gan

Development. There i1s at present (1927) no commarcial oil well in

the county. A few shallow wells near Corydon and at Hitesville,
loculity 4, gave oll shows and onc noar Corydon (locality 51) gove
five barrols per“day, according to reports. Deoper l.oles (Approxl-
mately 1500 feot) near Spotbsville (locallity 36), Hebbardsville
(locality 41), Zion (locality 39), and Cairo (locality 59) were
none-productive, élthough thogse near Spottsville and nebbardsville
are favorably located és far as gurface structure 1s concerned.

Petroliferous Strata. So little oil.has been produce in the region

in and surrounding Hendorson County that it is impossiblo to desig-
hete any sand iu this roglon as an "oll sand"., It may only be said
that there are many sandstones within reach §f the drill which have
® physical nature apparently suitable for serving as oil regservoirs.

In Union County, just west of the Hendorson County line
Rear Corydon, the Procter No. 1 well obtained oll In small quanti-
ties from a sandstone about 150 feet below the Sebree sandstone.
This sandstone is a falrly continuous member and might be expected
to give oii at shallow depths for some distance eastward before it
Tlges too close to tho surface to make a paying sand.

Othoer lenticular sands occur beneath this horizon and
&bove the :Cagseyville, bub tho oll and gas posasibilitics of these
haye not beon tested.

The Cageyville sandstone at the base of the Pennsylvanian
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Correlates with the lMansfield sandstone of Indiana, which serves

as an oil regervoir in southwestern Indiana.®

LN

*Logan, V. N. Handbook of Indians Geology; Dept. of Cons.; State
of Indiana, Pub. #21, p. 837, 1922. .

e,

The Chester group of the yississipplan contains several

: ' 34
Sandstones, which serve as reservolrs in southwestern Indilana. ’

|

*:0p. éit. p. 837. -

The 8t. Genevieve below this contains thin sands which

&ct as oll horlizons in I1llinois.

g

‘35-::«:1-(}1(3)’11‘1, L. Co, Opo Cit po 1400

- ———,

The depth to tho strata last mentioned cannot be deter-
hined from deta in the near vicinlty. Yhe 16west lies probably
in the neighborhood of 2500 feet from tho surface.
Structure. The structure of the county has been dlscussed at length
In Chapter Vv of this report. The bearing of the structure upon tho
tcoumulation of oil and gas rewmains to be pointed out.

It should be noted first that the structure map is not
Intended to be entirely accurate in detall. It is financially ime
Posaible and inadvisable for the Stete to rosort to accurate sur-
Veying methods in order to work out a detalled structurc for the
benefit of the prospective driller. The structural work done horse
18 intended for tho guldance of the man interested in oil explora-
tion. The slevatlions of the strata were determined by means of the
‘aneroid barometor, and hence, although precautions wereo taken to
Meke this work as accurate as possible with such lastruments, an
error of ten feet in tho elevation as glven 1s easily poasible for

any one location and a largor error is not improbable. In this

*ezion of gentle folding and few outcrops, such an error can easily
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change the detaill of the structure., Vhile 1t is believed that
the major features of this structure are correct, the reader
Interested in oll prospecting 1is reférred to tho description of
the data relating to the various structures, as treated in Chaptexr
V. Before drilling, all structures should be checked up by'means
of & plane'tablé-stadia SUPrvVey.

If the poro space of a rock contains water, any oil in
the same rock will naturally tond to rise to the top of the water
by virtue of 1ts lower spocific weight. If a porous rock containing
011l and water is capped by an impervious rock, the oll will rise to
the contact and, if the strata dip, continue to rise along that cone
tact. If the rise of the beds continues to the surface, the olil
Wlll rise and escape. If, however, beds are bent over in the ghape
of a doms, the oil will rise to the highest poiut and romain thero.
This 1s tho essence of the anticiinal thoory of oil accumalation.
Thgro are many fectore which tend to make thoe simple operation hero
desecribed mors complicated, but generally those factors cannci be
judged from the surface.

O0f the wells drilled for oil in an near thiz county, tho
Gregory well southwest of Spottsville, the Rolland well southeast
of nebbardsville snd the Procter wells west of Corydon (localities
S0 and 51) seem to be favorably situated. the Gregory welil indlcates
that tho shallow dome on which itAstands is probably dry, at lesst
in- the strata psnetrated. Phe Rolland well scems to be drilled in
8 alight sag in thie antlcline. Tt casts doubt upon the value from
an oll and gas standpoint, of the anticline which parallcls the
Curdasville fault, but this structure would scem to be worth further
testing. ‘Tho Procter wells socem to bo located on a small borrace

M the nose of an anticline.
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The Geneva Domc. A very interesting structure from an oll and

gas standpoint hus been indlcated, though not proven, by the work
here reported. This 1s the Genova dome. ‘The data on which 1t is
based have been discussed already in the chapters on atructure and
Stratigraphy. WVith rogard to tho.oil possibilities of this stéuc-
ture 1t should bo pointed out that all the oil showings of this
county and vicinity have occurred on the far outslkiirts of this
structure. These showings of oil were made in the Procter wells,
the pHitesville well, and in a diamond drill hole at locality 12.

It i3 also reported that oil shows occur In wator wells near Cairo,
although the 1500 foot hele noar herec (Locality 59) falled to dis-
cloge any oil., The showings in tho threo localities mentioned were
all in the Curlew (?) or slightly lower. sandstones which are 30
Near the surface at the crest of tho dome as to bq of little or no
value as possible oil reservolra. Theoy may be takoen, however, to
indic&ﬁe the poussibllity of the presence of oll in lower beds in
this vicinlsy.

As shovmn in the preceding chapter, thls structure is bassd
upor: an interprototion.of the stratigraphy. EBefore drlilling decply,
8t least one shallow weoll should be put down to the Providence lime-
Stone somowhore southwoest of larshall Corner in order %o test tho
Clogure of the structure to the southeast. The records of such
8hallow‘wells ahould be very caxrefully kepb. It will be remembored
that doubts ars felt as to the accuracy of the inborpretation of the
log of the water woll at locallty 22, which fuénishad the only data
o8 this slde of the structure.

Posaible Anticline Toward lit. Vernon. Tho probabls presence of an

Wplift of the strats st Mt. Vernon, and the posaiblc proscnes of an

ntdlelinal axis running from Mt. Veraon to the VWit . - Stution dove,
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hayebeon discussed in the chapter on structure. “his may very pos-
sibly be a structurec of large dimensioné. 'o prove 1ts existence,
the elesvation of the Providence limestone or No. 9 coal would have
to be sought by drilling several wells of 200 to 250 fecet depth
fro& Mt. vernon to Alzey and southoast.

1

Agrlcultural Geology

Soils. "he colls of Honderson County are all transported soils,
They include the recent alluvium of the bottom lands on the flood-
Plain, the more sandy alluvium of the terrace and the 1arge‘croeks
near the river, the loess solls of the upland, the sandy soils of
the mounds near Pam 48 and tho clayey solls where the Tertiary
clay hha come near enougl: to the surface in a few ridges in the
Groen Rlver section to becomoe incorporated into the overlying
loess by the actlon of digging and boring animals. s
Iopography. Most of the land, except that near ureen River, is of
£ gently rolliﬁg character, maklang farm oporations easy. 'Lhe slop:s
are so low In the Canoe ureel section that there would probably be
little troubie with the washing of soils except for the extrome
loogeness of tho thick loess. As it 16, practically any locality
in the upland shows many fields being ruined by extoensive and deep
gullying.

In the flood~ﬁ1ain and terracc, the problem of drainage
la gifficult. Tiling and di:%éhing mst be resorted to. in the
flood~plain, drainage is frsquently anccomplished by meens oy wolls.
A well is sunk into some porous and ordinary dry lens ard the tiling
8ystem cenvers in this well. Althoﬁgh porous lenses may be found
at any place In the flood-plaln, they are most likoly to nccur near

the river, where the river, in forming its natural levees, hus

dropped the cosrsest material.
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The floods of the Ohloc River cover a very large portion
of the county. The natural levees are, throughout the county,
about 5 fset below the high water crest of 1913, and tho remainder
of the land of the flood-plain 1s lower. The floods are of course
responsible for the fertility of this land but thelr suddenneas
of ten causos gfeat loss of crops and sometimes of stocl,

A chart showing the flood crests at Evansville for each
Year from 1874 until 1925 and for Cincinnatl for a somewhat longoer
period is inecluded in this report. It will be seen that there is
no regularity in this chart which can be definitely esteblished.
However, in the two high floods in 1883 and 1913, there is a sug-
geation of ono weather cyecle having about this period. There is
also a suggeation of an ll-year period; low high water steges hav-
ng occurred in 1878, 1889, 1900, and 1911, although none in 1922.
Nevertheleas, there are no regularities definite onoupgh to be of
Practical value.

No data arc at hand to show that tho up;gnds of the county
aroc less troubled by frost than the lowlands. It would secem, hovi-
évor, that the broad vallsys would furnish ldeal conditlons for =
gystom :>f air drainage vhereby the coolor air would Lo drained off
the highlands at night and thus reduce the 1likelihood of frost.
Maris. During the last two years, the sxtension service of the
Collegs of Agriculture has shown the existence in meny places in
the county of beds of marl §r lime-rich sediment. Samples collected
and analyzed by the Kentucky College of agriculture have averaged’
about 25 por cent calcium and magnesium carbonate, with scveral
analysoé showing about 35 per cent of these compounds, after elim-
inating the concrotions in the samples. They have been described

as occurring generally at the bagso of low mounds. Such deposits
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Figure 20 Flood crests of the Ohio for each year
from 1852 to 1926. (See page 159)
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may be reéognized by the presence of small oxr largc'calcarooua
concretions in the wash,

Thesc deposlits have two origins. Neither of the types
arc original deposits of rich calcareous matérials but in both
cagsec have been enriched by weathering action.

The first type occurs near drainage base In the loeas
apd is the rosult of the leaching of the calcareous constituents
from the overlylng loess and thelr deposition near the water table
or level of énderground veter. The upper portlion of the tp?raco
seoms also to be calecarcous so that similar deposits are formed
at 1lts base, just above.the flood plain of the river. larl de-
posits of this type arc found, for ‘instenco, in the Smith Mills
vieinlty, at the edge of the terrace by the road from Geneve to
Alzey, and near Corydon. Thelr origin is indlcated by the flat
tabular shape of the concrotions which oécur near tho. water table
in all the loess bluffs..

The other type of marl deposit, found on hill sides, 1s
formed by the enrichment of the soll by limy material derived from
wators which have seope@ laterally from a limeatone bed bénouth the
S0il cover. Thla is the moro cleyey marl frequontly found in the
eastorn part of the county. Its origin ls indicated by the oxtensive
Solutlon of the limestones where secn, and tho fact that the marls
are found regularly near the Providence limestone horizon. |

The first type should be sought near drainage levels in
the terrace,‘Canoo Creoek, and Smith lMills sections of the county
whore the ovcrléing solls arc thick. The asccond type will be found
in he localities passed tﬁrough by the Carbondalo~ILisman contact -~
the approximate horizon of the Providence limestone - shown on the

lnap “ \
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Structural materials

Gravel. The grevels used in this county for road bullding and
othexr purposes arc obtalned from oiﬁher tho river bed or the
Tertiary gravels found in some of the hills near Green River.
The rlver gravels are composed of pobbles of crystalline rocks
and chert. Beforo uso on roads, some clay is frequently added
as a binder,

The Tertiary bank gravels on the hills and at the level

of the terrace are composed entirely of quartz and chert, with

scattered pebbles or boulders of sandstone, case-hardened by iron
oxide. Stésakﬂ of red clay are sald to run irrogularly through
tho gravel, in some places making the.material too clayey for use
as road surfacing. Thecse gravels are overlein genorally by 10 to
20 feet of loesa.

The thilckneas of the deposits varies and thoelr extent
is generaily unimown. In some places in the Spottsville pit
(locality 32) théy aro sald to be 20 feot tlhilck and the areca tested
and shown to contain workable gravel i saifl to comprise fivo acres.
In the pits around Hebbardsville, about 8 feot of gravel has boen
exposed but the thiclmess of this deﬁoait hags not boen thoroughly
tested, |

This gravel has been used dnly for road surfacing and
rallroad ballast. -
Limestone. The limostoncsSexposed in this aroa belong elther to
the Providencec or lMadisconvillo horizens. The Madlsonville has
been éuarriod to a small extent in the vicinity of Smith Mills
for use as boad metal and is reportod to make a better material

fop this purpose than the Missicsipplan limesatone shippod into

the county.
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Both liiestones are siliceous, and because of their,
impurity, sooﬁ o be unfitted.for any purposec other than ballast
or road surfecing.

Clay. The Kleymecyer-Klutey Company in Henderson 1s the only. com-
pany in the county malking use of tho clay. This company has a
capaclity of Q0,000 bricks a day; The clay for the brick 1s ob-~
tained from a layer about 3 feet thick with 1ts top about 18 inches
beneath tho surface of the terrace. Thi; clay 1s of Pleoistocene
ago. ' TN

Drain tile is also manufaectured by this company. TFor
this, the clay is obtained from the post-Pleistocone alluvium in
a meander of Canoe Creek southﬁest of the city.

Fire clays underlying the coal, reported in well logs,
have never been utilized or tested. |

VATER §UPrLY

The water supply of Henderson 1s obtained from the Ohilo
River. The purification planﬁ 1s located in Atkinson Park above
the towm.

The wells in the floéd-plain are all shallow driven
Wells., A pipe is forced dovn in tho unconsolidated materials
untll it roaches a water-bearing lens, the material of which is
Coarse encugh so that tho woll may bo pumped clean. Thesc wells
are usually less than 40 fect deep., The quality of such water 1ls
Sald to bo generally good, Frequently the wator comes from a
layer of gravel carrying iron-bearing compounds, which glvos the
Water a chalybeate nature. .

Tho wells in the romainder of the county obtain water
from bed rock. In tho.eastorn portion of the county, whore tho

Providence limestonc is under shallow cover, tho wabor-bearing
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Stratum is usually this limestone with 1ts assoclated cocls In
the remainder of ﬁhe county, the wells obtain thelr water from
various coarse sands, genexrally near the base of the Lisman.

For the purpose of supplying water for agricultural
uses, ﬁonds are usually constructed. Thesé ponds are a general
featuro of the landscape. The weathored loess makes a very tight
embankmgnt and the cqnstruction of such ponds offers no difficulty.

ENGINEERLNG -GEOLOGY
Cutting and Silting of Ohio River

The Ohlo 1s cutting away 1its “banks repidly. David Dale

Owen* mentions the home of Mr. Walter Alves on 'the river 5 or 6

|
:
!

#Kentucky Geol. Survey- vol. I, 1856, p. 3

mlles below nenderson. This house is reported to have been moved
back at least once and wvas undermincd and fell into the river a
score of years ago. A survey made in 1909 on the land of J. E,.
Rankin, Jr. on the point of the poninuula of Kentucky Jutting out
toward Evensville, compared vwith a survey of thﬂ sane land made
in 1855,'shows that the rivexr has, at one point, cut back 565 feet
during the 54 years, or approximately 10O feet per yeoar. Thia in-
stance, hovever, represents an unusunlly rapid erosion due to the
deflection of the current at this point by the rock bar oxtending
out from Howell. All banks, however, on the outside of thoc meanders,
must be thoroughly protected by riprap.

On the other hﬁnd, on the inside of the meanders and at
places whoere the river is artificlally obstructéd, the river bed
ls being rapldly silted ﬁp. Tho sanie surveys clted above show
that desplte the cutting mentioned, the land on thce point of this

bend (excluding the easternmost part) had received an accretion of

+

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



16¢

24 acres, duc to the silting up at the inside of the bend. Since
the construction of Dam 48, below Henderson, a good-sized island,
not shovm on the map, has developed.

Danger of Cut-0ff. Above Henderson

The long penlinsula of Kentucky jutting out above Hender-
son is overflowed at every high Qater. linch of the water of the
river flows across the "neck" of tho peninsula through the several
sloughs therg. During the ice’ jam of lél?, tho ice formed a‘dam
Just below Evensville and for several days practically the entire
volume of the Ohlo Rlver was directed through these sloughs. At
this time, holes 15 or more feet deep are reported to have been
scoured out in the sloughs.

The mouths of theée sloughs afo af an elevation of about
545 feet above sea leéel, while thelr heads arc at an elevation of
about 360 feet. As long, therefore, as the river maintains an |
elevation between these figures, or from 7 to 22 feet above pool
stage, the sloughs are filled"with backwater and are bullt up by
the deposit of alluvium dropped upon them. When, however, the
river rises above this stage, a large amount of water ié diverted
through them. As therc is a fall of nearly 3 feet in a distance
of one and a half miles across this neck,lconsiderable erosion
must be done at time of flood. It is not lmovm which of the two
processes is most effective, that is, whether these sloughs are
nowv being deepened or are belng filled'up. Conflicting opinions
on this point aré given by persons interested in this section.

However, the ox-~bow lakes that are numerous on the lower
course of the llssissippl must have been formed in just this way.
A mecander such as this ono continued to extend itself at the poiuts

of reversal until two points cameso close together that the river
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24 acres, due to the silting up at the inside of the bend. Since
tho constructlion of Dam 48, below Henderson, a good-sized island,
not shovm on tho map, hasa developed.

Danger of Cut-0ff Above Henderson

The long peninsula of Kentucky jutting out above Hender-
son is overflowed at every high Qater, Muach of the water of the
river flows across the "neck" of tho peninsula through the several
sloughs therg. During the ice" jam of 1é17, tho ice formed a‘dam
Just below Evansville and for several days practically the entire
volume of the Ohio River was directed through these sloughs. At
this time, holes 15 or more feet deep are reported to have been
scoured out in the sloughs. ‘

The mouths of these sloughs are af an elevation of about
545 feet above sea leéel, while thelr heeds are at an elevation of
about 360 feet. As long, therefore, as the river maintains an
elevation between épese figures, or from 7 to 22 feet above.poél
stage, thesslougbs ave filled with backwater and are bullt up by
the deposit of alluvium dropped upon them. When, however, the
river rises above this stage, a large amount of water 1s diverted
through them. As therc is a fall of nearly 3 féet in a distance
of one and a half miles across this neck, considerable erosion
must be done at time of flood. It is not knovn which of the two
processes is most effective, that is, whether these sloughs arc
nowv being deepened or are being filled'up. Conflicting opinions
on this point aré given by persons interested in this section.

However,‘the ox-bov lakes that are numerous on thc lower
course of the lllsslssippl must have been formed in just this way.
A mecander such ag this one continued to extend itself at the points

of reversal untll two points coameso close together that the river
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could wash away the intervening matefial and take a new and.
shorter coursa; leaving tho old channel as one of these .crescent .
shaped lakes., Yhls will be, without doubt, the future history of
the river in this section.

Vhether or not this will happen within the next fow
generations, it is impoasible to state without accurate and re-
peatsd surveys of the regilon in question. It would seém, howvever,
tpat thQ pos§ibility of danger“is greatbenougﬁ to justify more
extensive efforts to impedo the current across this neck and thus
to minimize whatever erosion there may -be.

Road Bullding

Road construction is a scmevhat difficult problem in
lienderson County due to the low. elevation of much of the land and
the thick loess covering .of the region. lany of the roads must
cross low portlons of the county and are therefore subject to fre-
quent overflow. In such places 1t 1s, of course, difficult to

maintain a good road bed. It is nocessary to construcf leveos, on

which to bulld the roads, if those roads are to be placed above tho

reach of high water in the flood~plain section of the county.
‘Vhore the roads are not graveled, the loess washes badly
and’ the roed is likely to deveiop trenches across it if the ditches
are not in good shape. Vhen traffic passes over these roads ime~
mediately after a rain, deep ruts are left in theom. Constant
grading is therefore required and the roads are sunk lower and
lower into the loess cover. Bed rock has already been exposed
in many places where the road is on a steop grade. Several roads
have already boen relocated because the old road bed has been
vaghed so badly that it ls impossible to maintain it in condition.
for travel.
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_ Bad noles occur In most of the rouds. Some of these
are at low places In the bottoms while others occur on the hills,
These latter are caused by the outerop hers, under loess; of
some stratum carrying water. The Providence llmestone 13 the
stretum most lmportant In this respect. Vherever a dirt road
crosses it a bad, swampy hole is found. The position of this
limestonc is indlcated on the map by the contact between the
Lismen and Ggrbondale formations., Whero‘roada cross this con-

tact, particular attention should be paid to their drasinage.
LEGAL GEOLOGY

An unusual feature ‘;onnectOd: with the goology of the
county 1is the lltigation between Kentucky and Indiana over the
ovmership of G;cen River Island. The originel survey of the
nenderson Grant (1797?) shows Green River as a true island, yet
today, at normal stages of the river it is commeccted with the
Indiana shore. | |

The litigdtion éver the owvmorshlp of this lsland was
finelly ended by the decislon of the United State Supromo Court
on lay 19, 1890, the deocision belng written by Justice ricld.

Kentucky claimed that when 1t became a state June 1,
1792, this fsland was a real ialand, Indiuans pfoducad hearsay
testimony to prove its claim that when 1t became a state this
was an island only at high water. Xentucly replied by producing
other testimony of the same type, claiming that tho "island" was
an island most of the year.

In making the decision, the Court ruled out this con-
f1icting hearsey evidence and decided the question chiofly on
the basis of tihe fact that Indiana madennq legal clalm to this

torritory for 70 yoars after becoming a state, while Kentuclky
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always acted as though this land werse part of its territory. It
was also pointed out @hat a survey of this genoral roglon, author-
lzed by Congress and performed in Decembexr 1805 and April 1806,
'did not include this land as terxitory nortp of the Ohio River.
llorcover a line run in 1877 "in accordance with Unlted States
Surveys" by bl-state commlssioners, placed Greon River Island in
Kentucky. This 1line was not, however, accepted by Indiana,. Virginia
ceded the No;thwostern Territory to thovunited States in 1784 but
as late as 1790 granted a patent to an individuel giving him Green
River Island, "the first large island below the mouth of Greeon
River". In 1821 u case arose as to whether the island was in

Kentucley and the United States District Court held that it was .

#U. S. Supreme Court Declision, October Term, 1889.

L —

Advghtage was talken of this unique blt of mixed goology
and law when some enterprising people built Dade Park rsce track
upon this "island", thug making 1t possible for pari-mutual botting

to be carried or practically within Indiana confines.
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GHAPTER VIII
WELL AND SHAFT LOGS.
LOG, No. 1
| LOCALITY 3
.Shaft of mine at Smith Mills
Authority, lr. V. W. Cooper, from memory.
Elevation 410.

STRAGA ‘ PHICKNESS  DErTH

(1) Loose dirt 401 40
(2) Soapstone - ? ?
(3) Sandstone 44
(4) Coal 44
Intexrval 40' « 50!
(5) Coal - 1% g" 170" (about)
(6) Shale : ? ' ?
(7) Sandsatone 7 '
(8) Coal 7v 1Y 185!
(9) Pireclay VA 192t
LOG. No. 2.
** LOCALLTY 4

Lessgoxr~ Culver #l Location~ near nitesville
Drilled foxr Villson . '
Llevation 400.

STRATA . TuICKNESS DErTH
(1) surface soll ' 17 i

(2) Quick sand 23 40 -
(3) Slate 10 . 90
(4) Slate, sandy 10 60
(5) Siate, dark 35 95
(6) Sandstono ' 50 145
(7) Slate ' 8 153

(8) Coarl : % 153%
(9) Fire Clay 4is 158
(10) Slate, blue 13 176
(11) Coal 2 178
(12) Limestons ‘ 6 184
(13) Firo clay , 4 188
(14) Siate ] . 12 200
(15) Slate, dark, sandy ' 14 214
(16) Limestone, derk (Providencs) 6 220
(17) Coal (No. 11) 4 224
(18) Slate, sandy 26 250
(19) Slate, dark 18 268
(209) Coal (No. 10) . 2 270
(21) Slate, sandy 6 276
(22) Sandstone ' 4 280
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SURATA THICKNESS
(25) Slate, dark 12
(24) Sandstons, rotten 4
(25) Slete, dark, sandy 4
(26) Slate, blue 39
(27) Slate, very hard black 2
(28) Coal (No. 9) 6
(29) Slate, light 4
(30) Slate, sandy 4
{31) Slate, light 4
(32) Slate, dark 20
(33) Slate, lighter .12
(34) Slate, dark 12
(35) Slete or shale, black 12
(36): Sandstone 13
(37) Slate, dark o6
- (38) Coal (No, 7) 4
(39) Slate, brown 8%
-{40) Shell, sandy - 3
(41) Slete, dark 12
(42) Slate, black 20
(43) Slate, light 13
(44) Slate, dark S
(45) Slate, brown 50
(46) Shale, black 8
(47) Slate, light 8
(48) Limestone, brown 1
(49) Shale, black 29
(80) Limestone, sandy 5
(51) Shale 7
(52)- Shell, limy S
(983) Shale, sandy’ . 9
(54) Sandstone, brown with ‘
. rainbow color or oil, .
salt water & bottom 33
{(Corydon 01l Sand) :
LoG, Nos 3
LOCALLYY 5

Robins & Reynolds-Aubrey Head Vell

Location- Near Culvain bridge, union County, Ky.
Authority, J. T. Sights
Elevation 380.
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STRA'LA

Surface ¢lay & .gravel

Mud, blue
Qulcksand -

Gravel

Soapstone
Limestone
Sandstone
Shale, groy

THLCKNESS

20
10
8
42
5]
45
6

DErI'n
292
296
300
3359

- 341

o417

351

355
359
379
391
403
415
428
464
468
4765
480
492
512
525
530
580
588
596
597
‘626
631
638
643
652

6856

DEPTH
o0
50
60
68

110
113
156
le2

169




(9)
(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)
{18)
(19)
(20)
(21)
(22)
(23)
(24)
(25)
(26)
(27)
(28)
(29)
(30)
(31)
(32)
(33)
154)
(35)
(36)
(37)
(38)
(39)
(40)
(41)
(42)
(43)
(44)
(45)
(46)
(47)
(48)
(49)
(50)
(51)
(52)
(63)
(54)
(65)
(56)
(87)
(58)
(59)
(60)
(61)
(62)
(63)
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SUHALA

Coal

¥ire clay
Slate, grey
Coal

riro clay
Shale, limy
Fire clay
Shale, sandy
Sandstone
Shale, sandy
Slate, grey

Limestone {rrovidence

Coal
Gob

Coal (No. 11)
¥Fire clay
Sandstone
Slate, grey
Coal (No. 10)
Slate, grey
Slate, black
Coal (No. 9)
Fire clay
Limestono
Fire cleay
Slete, grey
Slate, blaclk
Limestone
Slate, black
Coal
Fire clay
Sandstone
Slate, grey
Coal (Mo. 7)
Slate, groy
Sandstone (Sehreo)
Slate, black
Limestone, black
Slate, grey
Sandstone
Slate, grey
Coal (No. 6)
Fire clay
Slate, grey
Siate, black
Slate, grey
Coal
Fire clay
Slate, grey
Linmestons
Slatce, grey.
Coel
Fire cley
Sandstone, grey
(Corydon Sand)

#Discrepancy in original record.

Limestone (prrovidence)

THICKNESS DErI'H

1 163
10 173
9 182
2 184
8 192
8 200
10 210
7 217
8 225
10 235
4 239
3% 242%
X 243
N | 244
‘1 245
6 251
17 268
11 279
- 29 308
1 309
53 362
3% 365%
4% 370
3. 3
4" 37
8" 385
41 426
1 427
3 430
.2 452
1 435
14 447
10 45"
30 487
1 488
1l 499
a7 556
4 540
4 544
16 560
20 $ 480
38 618
2 620
8 628
7 635
- 2 637
21 658
1 659
4 663
7 670
5 675
8 695
1 694
3 697
3 700
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LOG. No., 4
LOCALITY 6

Diamond Drill Coal Test near Smith Mills
Authority, Gardner Abbott, Cloveland
.Elevation 415.

STRATA - THICKNESS

(1) Yellow clay 33

(2) Soft grey shale 7

(3) Dark shale 9

(4) Groey sandy shale 22

(5) Grey shale 10

(6) Limestone - L

(7) Grey shale wlth soft bands 55

(8) Groy shale 18110"
(9) Coal 1111
(10) Groey shale 3 3"
(11) Coal = Qriov
(12) Fire clay 31 2v
(13) Soft grecy shale ' 3
(14) Limestone (Providence) - 8
(15) Soft dark shale 4
(16) Limestone (Providence) 4
(L7) Soft dark shale ' VA
(18) Coal O 1
(19) Shale band 2
(20) Coal . , 8"
(21) Fire clay 31 4"

LOG. No. b
LOCALITY 7

Diamond Drill Record

J. R. Barrett #3 -
Authority, W. H. Yoaman
Flevetion 410

STRATA THLCKNESS
1) Soil 1
(2) Clay, sandy , 15
(3) Sand 3
(4) Clay, sandy 13
(5) Sandstone, soft 15
(6) Sandstoneo, rod 17
(7) Shale, soft, grey 6 8"
(8) Coal (No. 12) : 10"
(9) Shale, soft, grey 1v 6"
(10) Shale, soft 1 &M
(11) Limestone (Providonce) 1 5¢
(12) Shale, soft grey VAR
(15) Sandstone - 3
{14) Shale, sandy 26
(15) Sandztono 4
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DEPTH

33

40

49

71

81

82
137
155110"
1s7y 9"
16l :
le2t10"
166
169
177
181"
185
185 7"
‘18810t
189

189t 8" -

195

DEPTH
1
14
17
30
45
62
68- 8
69~ 6
71
72~ 6
75-11
81
84
110
114



STRATA THICKNESS DEPTH

(16) Shale 6 120
(17) Sandstone 2 122
(18) Shale ' 1 123
(19) Sandstone and shale 7 . 130
(20) Sandstone 25 -156
(21) Sandstone, . Shaly 5 160
(22) Sandstone : 53t v 213~ %
(23) Coal (No. 8 ?) 5" 214
(24) Sandstone, black ' 1 215
(25) sandstone 5 220
(26) Shale, sandy 15 235
(27) Shale 15 250
(28) Shale, dark, tough 131 4" 265~ 4
(29) Coal (MNo. 77) : o4 v 267~ 5
(30) Fire clay 1t 7" . 269
{

LOG. No. 6

LOCALLITY 8

Diamond Drill Record

J. R. Barrett #2
Authority, W. H. Yeaman
Elevation 410

STRATA THICKNESS DEPPH

(1) Soil 1 1
(2) Clay, sandy 13 14
(3) Sand ‘ , 2 16
{4) Clay, sandy 13 29
(5) Shale, soft groy . 1 6" 30~ 6
(6) Shale, soft . 1 31~ 6
(7) sandstone, red 21 6" 34
(8) Sandstone 32 66
(9) Shale, soft, grey 11 2w 67- 2
(10) Coal (No. 12) VA 67~ 9
(11) Shale, soft, grey 61 3 74
(12) Limestone (Providonce) 1 75
(13) Shale, soft, groy . 8 83
(14) Sandstcne 5 88
(15) Shale 7r10% 95~10
(16) Coal (No. 11) 5t g" 101~ G
(17) Pire clay .2 103~ 6
(18) Shale, soft 91 6" 113
(19) Shale, sandy ’ 1 a3 1ll4- 3
(20) Shale, dark ) 117- 3
(21) Shale, dark, with small
coal streaks 2 3¢ 119~ 6
(22) Coal, bone (No. 107?) 3" 119~ 9
(23) Shale, black streals of coal 21 3¢ 122
(24) Shale, soft grey 7 129
(25) Shale, sandy 67 196
(26) Sandstone . 282 218
(27) Shale, sandy 19 237
(28) Shale, darl, hard bands gt 5 246~ 5
(29) Coal (No. 7%) ' 41 2" 250~ 7
(30) Fire clay : 1111" 252~ 6
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LOG. No. Y
LOCALITY 9
Diamond Drill Record
Je Re. Barrett #1
Authority, V. H. Yeaman
Elevation 410
. STRATA THICKNESS
(1) Soil "1
(2) Clay, sandy 11
(3) Sand 7
(4) Clay, sandy 8t10"
(5) Sandstone 1-
(6) Sandstone, red g1 24
(7) Sandstcene, grey 5 -
(8) Shale, soft, grey 8
(9) Sandstone 2
(10) Shale, soft - 8"
(11) Coal (lo. 12) g"
(12) Shale, grey 6t 7"
(13) Limestone (Providence) 21 6"
(14:) Shale, soft, grey g1 6"
(15) Shale, dark 16
(16) Sandstone, shaly 2
(17) Sandstone and shale 10
(18) Shale, ssndy 10
(19) Shale S
(20) Sandstone, shaly 5
(21) Shale, dark, sandy 59
(22) Shale, sandy 2
(23) Shale, dark 4
(24) Shale, sandy 1
(25). Sandstone 58 -
(26) Shale, blue 5]
(27) Shale, dark, tough 1 3¢
(28) Shale, black e
(29) Coal, boneo 3"
(50) Coal,(No. 72) 4% 3
(31) Fire clay 2
LOG. No. 8
LOCALITY 10
Water well at Geneva
Authority, E. F. Doudna
Elevation 390.
STRATA THICKNESS
(1) Soil quiclsand, etc. .
to bottom of casing 100 ¢
(2) White "sand® (stone?) 15
(3). Grey slate 6
(4) Yhite "sand" (stone) 30
ﬁs) Coal (No. 9?) ' 4
6) Fire clay 2
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DErT!}
l .
12
19

27-10 .

28-10
‘38 .
43

ol

53
S5~ 8
54~ 5
61
63~ 6
72

88

90
100
110
115
120
179
181
185
186
244 .
249 -
250~
252~
252~
256~
268~

DWW

DErTH

100
115
121
1581
156
187 .

173



LOG. No. .9
LOCALITY 12

Klelderexr Preperty

Drilled by Peabody Coal Co.

Records in possession of Ohic Valley Bank
Elevation 374.8

STRATA THICKNESS
(1) Soil & yellow clay 5
(2) Clay, blue 40
(3) Sandy clay & shale 3
(4) Shale, dark, hard and - '
soft. seans ' .. 301 4M
(S) Coal (Wo. 12) - 1t 5"
(6) Fire clay. 1 5
(7) Limestone (Providence) 1 3"
(8) Shale, solid, blue ' Co2nt
(9) Shale, soft, dark - 1 2
(10) Coal ‘ ) 3
(11) Sulphur bands) to. 11 . “3/8"
(12) Coal. ) 4
(13) Dirty coul . ) . 4w
(14) Fire clay 4
(15) Shale, 1ight grey, sandy 1iv 4"
(16) Shale, dark - 10
(17) Shalo, dark, with thin "
- coel seans 8
(18) Shale, dark, hard and soft
seans o0
(12) Shale, dark 6
(20) Shale, light, sandy : 6 -
(21) Coal (No. 97) . 2n
(22) Shale, dark, hard and soft
scams ‘ 15
(25) Sandstone, hard, ligh% -
(24) Shale, dark grey 1r10%
(25) Shale, dark grey, sandy 301
(26) Sandstone, shale strcaks 16
(27) Shale, dark grey, sandy Sl
(28) Shale, dark and tough 34
(29) Shale, black, sandy, showing
oil ' 4
(30) shale, black 2
(31) Coal (6A ?) : : ‘ 1t gv
(32) TMre clay’ 2

(33) Shale, grey, sandy 41 v -

DEPTH
5

45

48

78~ 4

79~ 9

81

82~ 3

85~ 2

86~ 4

94-3/8%
105~ 4 3/8
115- 4 3/8
123~ 4 3/8
153~ 4 3/8
159~ 4 3/8
165~ ¢ 3/8
165~ 6 3/8
180~ 6 3/8
181~ 6 3/8
185~ 4 3/8
213~ 4 3/8
229~ 4 3/8
260~ 4 3/8
294~ 4 3/8
298~ 4 3/8
300~ 4 3/8
302- 3/8
304~ 3/8
308~ 1 3/8
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LOG. Mo. 10
LOCALLTY 13

Diamond Drill.Record
Kleiderer Ekxoperty
Drilled by Peabody Coal Co.

Records in possession of Ohio Valley Bank

Elevation 373.7

STRATA THICKNESS

(1) Soil & yellow clay
(2) ciay, tough, blue
(3) Shale, soft, yellow
" (4) Coal, soft, dirty (No. 117)
(5) Flre clay o
(6) Shale, blue
(7) Sandstono with shale partings
~(8) Shale, brovm, limy
(9) Shale, dark
(10) Shale, brown, liumy
(11) Sandstonoe .
(12) Shale, dark
(13) Shale, dark grey, soft partings
(14) Sandstone
(15) Dirt band
(16) Coal (No. 82)
(17) Shale, greoy, sandy
(18) Shale, dark, soft, with sandy-
stroeaks
(19) Shale, black
(20)00&1 (NO. '7?)
-(21) Fire clay, sandy

LOG. No. 11
LOCALITY 13

L. P. Klelderoer Proporty
Authority, W. S. Kleidercr
Elevatlon 380.

STRATA

(1) Clay, red

(2) Clay, blue

(3) Clay, sandy

(4) River sand
| (5) Limestone (Providence)
| (6) Dark shale and coul mixed
| (7) Coel (No. 11)
|

(8) Fire clay
. (9) shale, light
(20) Sandstone
(11) Shale, derk, sandy
(12) Slate, grey

12
591
1t
1
51
12
49
5
15

16

oo!
1t
51

10
1

26
1
21

6"
6"
4"
8"

3"
gll
l"
4“
2"
1"
4"

lll

NN Ry

34"

41

12
1
21
1
4

(3]
G Q0>

THICKNISS

6"
6“
6"

DErTH

iz2
71« 6
73

T4e 4

80

02
141
146
161
1
212~
214
219~
219~
219~
220~
252

I

258
259
261~ 1
265

DEPTH
21
62
74
75

79

Tl=- 6

175

85~ 6 (In the shaft

this coal is

AD!
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STRATA & THICKHESS
(13) Coal (No. 10) .. lo¥
(14) Firc clay 1
(15) Limestono 6
(16) Shale ‘ 4
(17) Slate, blnck ‘ 1t 6"
{18) Coal (lo. 9) 41 g4

sDiscropancios in original record.

LOG. No. 12-
LOCALIWY 14
L. P. K. Kleidorer Properiy
llay, 1918
. Authority, V. S. Klefderor -
Blevation 380

STRATA ' THICKNESS

(L) Soil - : 20

(2) Clay, yellow 20

{3) Sand, red . 15

(4) Vhite "Q" sand 14

(White clay ?) :

(8) Cozl : NL

(6) Bhale . 11 6"

(7) Coal 1

(8) Yhite "Q" sand 3

(Vhite clay ?)

(9) Gravel and shale 8
(10) Shals, blue - 3
(11) Limestono (Providonco) 1
(12) sSliate, “Gg" 4
(13) Slate, black ’ ‘ 6"
(14) Coal (No. ll) 41 20
(15) Fire clay : 41 4"
(16) Shale 5
(17) Limestone - , 1xv10ov
(18) Shale ‘ 21 2
(19) Limestone 1
(20) Shale 5]
(21) Limestono - 1
(22) Limestone & shale 30
(25) Slate, hard, groy 4
(24) Shale, black with coal mixed 1wo"
(25) Coal (No. 9) 31 g
(26) Limestone, hard 1.
(27) o

Shale with hard lime streaks

DEpTh
141-10
1483t
149:¢
155
15¢- 6
159

DDFTH
20
40
56
69

69~ 6
71
72
75

83

86

87

91
91~ 6
095~ 8
100
105
116~10
119
120
125
126
156
160

“{about 44! Coal)

164
165
16%7
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L0G. No. 15
LOCALITY 15

L. P. Kleidorer Property
Authorlibty W. S. Kleiderep
May, 1918

Blevation 390

STRA'LA THICKNESS
(1) Ciay 20
(2) Soap stone . - 20
(3) Shale (?), zendy 5
(4) Quiclsund 15
(3) Gravel . . 8
-{8) Shale (3angd) . 19
(7) slate, black - G4
(8) Conl 1 o
(2) Fire clay 3,
(10) TLimecatono (Providence) . 5
(11) Coal, soft, rotten (No.ll) 1 ¢
(12) Shele 51 @GV
(13) Hard, bluec bastard vock L.
(14) Shale 10
(L5) Timestonc with nineral 7
(16) Shale 1
(17) Limzstone 3
(18) shale 4
(19) Bluo, hard rock 1
(20) Shels ' 18
(21) Limecatone 3
(22) shale, grey 24
(23) Slato . T QW
(24) Cool 4
(25) wire cluay 13"
#D1lscrepancy in original log.
LOG. No. 14
LOCALITY 16
Kleidorer Proporty,
Drlllecd by Poabody Cocl Co.,
Recoxds In possession of Ohlo valley Banl,
Elevation: 3565
STRATA ) THICKNESS
(1) Clay, yollow ‘ 21
(2) Clay, blue ) .
(3) Coal, soft, dirty (No.l2) . Lr 1o
(4) ™ire cloy -~ G
"(5) Limoestone, hard with
soft partings (Providence) sr o
(6) Cocl-bluc bend ncar bottom (No.ll) Gt 6"
(7) Flrve cluy 2
(8). Shale, coft, blue 22! 11"
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DEPIn
20
40
45.’&
oL”
59
72
72~
T
S
78
790~
856
86
906

105
104
i07
1L
112
130
131
1556
155~
159~
161

‘DEPLH

el
69

9
0

70-10

Tl

74m
81-
85~

106

4

l7
1
L

177




STRATA T CKNESS

(9) Shale, blue, vith
goft partings _l

(10) Coal (No.l0) - 3"
(11) Shale, dark with '

hard l.s.layers . 4r gv
(12) Sandstone 2
(15) Shale, limy 9
(14) shale, dark with haxrd

& soft partings 39t 7
(15) Shale, black -~ gV
(16) Shale, dark grey, sandy -- 10¥
(17) Coal (Y0.97?) o' 8"
(18) Pirc clay . . 4v 2w
(19) shale, dark grey, sandy 17
() shale, dark 7
(21) Shele, light, soft 8
(22)

Shale, dark 6

LOG. No. 15
LOCALITY 17

Kleiderer Property

Drilled by Peabody Coal Co.

Rocords in pogsession of Ohlo Valley Bank
Llevation: 389.8

STRATA THLCKNESS
(1) Clay, yellow , 20
(2) Clay, blue 40
(3) Clay, blue, sandy a1t o
(4) Shnlse, blue, sandy . 18
(5) shele, sandy 20
(6) Shele, blaclk | 4
(7) Shale, grecy, sandy 5
(8) sShele, dark with sandy streaks 15 gv
(9) Shale, dark 15 ‘
(10) Shale, dark grey, oundy 1 2v
(11) Slate, black - @Y
(12) Coal (No.'9) St o4v
(15) Fire clay 21 g
(14) Ssandstone, hard . St
(15) shale, lipght, soft
wilth hard bands 7t 6"
(18) shale, light 7
(17) shele, dark 46
"(18) Shale, dark 15110"
(19) shale, dark, sandy ‘ 1t 2
(20) slate, black 41 3¢
(2L1) Coal (No. 77) 1 e¥
(22) Fire clay 2t 9v

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

DEPTH

127
127=- 3

152
154
LR

182~ 7
i85~ 4
184~ 2

187-10 |

192
209
216
R24
250

DEPTH
20
GO
91~ 6

109~ 6
129~ 6
155~ 6
158~ 6
154

RAGHY

17c~- 2
170-10
174~ 2
176-1L
180

187~
194~
240~
207~
258~
262~
264~
267

@Qq:ﬁm@m

17e




LOG. To.
LOCALITY

L. P. Klclderer Properiy
Authority V.S, Xleiderer
Commerce Coal Company, drlllers
Elevation 390

STRATA
clay
Clay, blue
Clay, gandy, blue
Clay, finc, bluc
Sandstone | .
Sandstone, hard

.Sandstone

Shale, sandy

Bastard rock, blue

Slate, black

Ceal

Fire clay

Limestono

Shale

Sandastone, black

Shale with hard rocks
213" apart-314" thick

Sandstone, dark

Slate, black

Coal (No. 9)

Flro clay ,

Sendastonc, nard

shalec, sandy

Sandstone, hard

TGN HOOWO-JONS LI

P P PN P, P,

TOTO LI TOTO 0 DO DO 1D b= o3 fed 13 F3 §3 [0 J3 Fod o o e o —~——
RSN ESR R R 1 vl e v =y et

Shale
Hard, bluck rock
Shale
Blue, hard rock
Shalo

Shale, sandy
sandstone, herd
Slaete, black
Coal (No. 7 (2) )
¥ire clay
sandstone, hard
Shalo
- Shale, soft
Coal (No. G A?)
rire clay
Sandstone, hard
Shele, sandy
Shale, hard, black
Slate, black
Coal (No. 6)
Bluc rock

*Drill would not go any deepex"

e i i S e R N T i sl L NIV A L N R L WL N Nl Nl Nkl S Sl s Sooa? Sl o i Sl S N e o] e )

G ITEN U, PN N N SN NN GO SN N PN PN NN SN N i, S SN P e, ey, PN P, ey, I Py g

o~~~
et R I LICIC UL AT
O QRUREOOOIIOUIBQOHOOO~IC UGl

16
13

Limecstone, blue (Providence)

#Discrepancioes in oxliginal rccord

TnICKNESS
&0
- 25
2
25
G-
10’
6
6
o
- 2
~ QW
1 gw
ot .
4
2
53
251
13t 6"
l] 6"
41 6"
)
8: e"
2
o
22
1
1L
2
28"
a8
4t @g»
.- 'GN
5:
o
o7
%)
7
3t G»
21 @™
25
e v
8' Y’u
~l' AL
61 2u
1 6"

DEPTH
20
45
47

72

78 .
88
94

100

105

10v7

107~

109

112

116

1.8

303

144
151~
159%

N

163~ 6

'169; 6
45

L77
179
201,
202~
213
215
245
251

2E5~
256
259
261"
295
298
o056~
308~
oll-
556~
415~
422~
L85~
429~
431

120 -,
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. LOG. No. 17
LUUALIT! 19

L.. Ps Xleidever Property
Authority, V.s. Klelderer -
A1l 25, 1918

Elevation 390

STRATA THICKNESS  DEFTH

(1) Surface, sandy clay 19 19

(2) Sand, yellow river 40 59

(3) Sand, fine, blue 50 89

(4) Grevel 2 Q1

(5) Clay, soft, blue 7 98 -

(6) Sandctone . 33 151

(7) Sandstone, bastard 2 153

(8) Sandstene 12 145
- {2) Limcstone S 150
(10) Slate, block - e G 150~ 6
(11) shole, blue ' ~—- " 181
(12) Slate, black 1 153%*
(13) Sandstone S 158
(14) Shale, soft, grey 2 160
(15) Shale, hald, grey, with

light streaks 231, 181
(16) Slate, black : 1 182
(17) Coal (No. 9) ' arats 186~ 4%
(18) Fire clay 316,  189-10%
(19) shalc, groy 216" 192~ 4%
#Discropancy in original record.
LOG. No. 18
LOUALITY 20
Diamond Drill Record.
Drilled by Sulllven Machine Conpany
New Southland Shaft, Henderson
Elevation 395 .
STRATA THICKNESS  DEFTH

(1) Clay 44 44

(2) shale, grey 16" 60

(3) Shale ,sundy 7 67

(4) Shale, groy o - 70

(5) Coul (No. 12) 1enpe 7Ly S

(6) shalc 7 78 - 7

(7) Limestone 612" 84 -~ Q

8) Shalc, limy 113w 86

(9) Limestene (Providence) 316" 89 -~ 6
(10) Sandstone . Lrp" 94
(11l) Shale, sandy 16 110
(12) Shale, bluc 16 126
(13) Shale, gray SR RCL 159 « 3,
(14) Slate !/ - QW 1€0
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SIRATA ' PnICENESS DEPTH

(15) Coal (No. 9) Stov 165 -2
(16) Shale, gray . - oM 222
(17) Shale, dork 20 242
(18) slate 4 246
(19) Conl 15" 247 -3
(20) rirec clay 213" 249 =€
(21) shale, dark 3816¥ 288
(22) Sandstone with shele streals 42 330
(25) Sandstone (Sebreg?) o8 368
(24) Slote 1 o69
(25) Shaie : 6 575
(26) sandstcne ' 15 590
(27) shale, sandy 29 - A3Q
(28) Shale, gray ‘ : 22154 441 -5
(29) Coal .(No.6) AR 445 ~6
(30) Sslate : -~ 6" 446
(31) Shale, gray 3515" 481 ~&
(32) Coeal - ee ¥ 482 -2

- (33) Shule, gray. ' . 810" 491
(34) Sandstono 18 509
(35) Shale, dark 10 519
(56) sShale, gray 6 525
(37) Sshale, blue 22" 527 -2
(38) Cocl (MNo. 42) - ~-=10% 528
(39) Limestone (Curlev?) S15% 651 -5
(4C, sandstone (Corydon?) 137 545 ..
(41) Shale 6 - 561~
(42) Coel - 5" 661 -5
(43) wiye Clay —— 5 551-10
{44) sandstone ' ) VAFE 5569
(45) shale, limy 19 578
(46) sandstone G 613
(47) Shnle, sandy 16 629
(48) Sandstonc with shale partings 10 659
(49) Shale, gray . 4 6435
(S0) rire clay S5 048 -8
(51) Shele, blue , o1 680
(S2) Shale,dexk 46 726
(53) Coal ige 727 -8
(54) pire Clay AP 729~-10
(55) shale, ssndy BRSLFZ1 748
(56) Shale, blue 20 768
(587) soanstone _ 7 785
(58) shale, blue 22 80%7
(59) Shale, dark 8 8156
(60) shale, blue 213" 817 -3
(61) shale, sandy (Top of Caseyville) 6219% 880
(62) Slate : 6110" 886-1
(63) Shale : gk 895 ..
(64) Shale, sandy ot 898
(65) shale, sandy ) 20 018
(66) sendstcne 17 . 935
(67) shale . 5. 940
(68) Slate 2177 942 -7
(69) shele, sandy 1615 959
(70)

Shalec, dark ~ 18- 977
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(71)
(72)
(73)
(74)
{75)
(76)
(77)
(78)
{79)
(80)
(81)
(82)
(83)
(84)
(85)
(86)
(87)
(88)
(89)
(90)
(01)
(9%)
(93)
(S4)
(95)
(96)
(97)
(98)
(99)

STRAYA
Shale, soandy
Sandateno
Shale, sondy
shale, sandy
Sendstone
Shalc, sandy
Sandstone
shale, bluc
sandgtone
shale, dark
Shale, blue
shole, sondy
Sandstone with shale banas
shale, sandy
shalc, blue
Shale, dark
Shale, blue
Shale, soandy
3halc, dark
Shnle, bluo
Shale, darlk
Shale, bluc
shale, sandy
Sandstcnge with shale
shale, asandy
Sendstone with shale bunds
Sandatonse
shalo, sandy
Sandstons

LOG. No. 19
"LOCALLTY 21

TnlCKNESS

2}

19
4
‘(1'7740
oo

5'5"
517
11

10
10
10
10
i3
55

12

Tocetion Drill hole near Southlend mins
Authority J. L. Nicholson
Elevatlion 390

DO O PTG N I

Nt Vs Vs N o G Nt Sl et Vol St el et Vot rt et

S o P P i, S o, .
Fod Jurt fod =3 J<2 Jf Pl o o o e ot o

O G QAT
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STRALA
surface coil
FPire clay
Coal, boney (No.1l.)
Tlre cluy
shale, sendy
Shale, dark .
Coal (No. 10)
Fire clay
Slate, dark
ozl (No.9)
Pire cluay
Slate, light
shale, dark
Coal (No.7)
Tire clay
Shalo, sandy

THICKNESS
55
12
41GH
4’6"
40.
10

— LY

r

25184
4

50

53
6'2"

""“10"
4

15

DErTH

980 -

599
1003

1007 -
1030 -

1060
1206
1210
1216
1226
1232
1237
1257

1260 ~5

1266
12w
1280 -
1288
1298
1308
1318
1327

RV

1380
1368
1375
1430
1455
1445

DEPTH
53
65
50~
74

114
104

¢ ehobet e

124=

127w

153
155
185
238

D4l

245
249
262

4
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STRATA
Slate, light
Slate, dark
Shale, candy
Sandstone
Shale, sandy
Sandstone (oobrocv)
Slate, dark
Coul (6 A?)
lre clay
Shals, sandy
sandstone
Shale, dark
Slate, dark
Coal (110.6)
rire elay
Ghale, sandy
Coal
Pire clay
sandstonc
Shale, light
Slate, dark
Coal  (No. 47)
Fire clay
Sandstone
wire clay
Sandstone
Shale, dark
j Clay, soft
Limestone
Clay, soft
Slate, darlk
Sandstone
Clay & shale
Slatoc, darlk
ire clay
Shale, aandy
Clay & Shale
Shale,. sandy
Limostone
Shale & Clay
Sla LC, darik
'irc clzy
Shale, sandy
Sandstono
Shale, light
Slate, dark
shale, light
¥ire cley
Shutle d arlk

ndstone (Top of baseyville”)

Quiclcsand
Sandstono
Quicksand

THICKNESS

27

-2

W =
I=1 ¢ }-‘ W=,

1 g

’ 11
o 2

18 4

191 6"

l' 8"
214

(42}

s e 1= o

]

o
HOIRE DR OWH O N»ONODIHHOOG WG

HE o
¥ G 20 20 1

DErTH

289
295
5006
o08
519
062
565~
565~
068~
o887
401,
426
458

445 .

450
At
477 -
485~
506
513
b24
5256~
528
561
585
648
658

- 66%

668
679
726
758
746
748
764
758
780
734
786
702
816
818
820
821

328
853
854
856
858
8GO0
87
884
8e8
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LOG’. I‘I O
LOCALITY 22

Vlater well on Green Farm, 8 miles from Henderson, {for

Hr. Henvry Barrett,
Octohor 1908.

Authority, E. . Doudna,

Blevation 415

(1)'30;§TRATA THICKIESS
(2) Sand. yellow lg
() clay, yellow 8
(4) Clay. vihite 11
(5) Limestone. 25+
(6) Limestone 15
(7) shale & Coal 2
(8) liud or Clay 6
(2) Soupstone -. 285
(10) Ssandstone, brovwn 21
(11) Sandstonc, whits 40
(12) Soapstone, blue 1_1
(13) Sandstone, white 45
(14) Shale, gray 14
(15) sandstone, brown S
(16) Slzate, black 1
(17) Coal (#9 2) 4
(18) Iire clay i
(19) Limestone 21
10aG. No. 21
‘ LOCALITY 23
Sha?t of Graham 111l Coal mine !
%%gggiigg,dgé 4. Hazelwood, Pres.
(1) SOi§TRATA THICKUILSS
1 17
(2) Sandy Shalo 4
(3) Sandstone 45
éég ghuie vl th concretions 681 g"
5 oa 21 24
(6) Fircclay 2 g
(7) sandstone 4
(8) Sundy shale - an
({g; Black shale - 4
Limestone and gob (Providence) - G
1d y) - 1t 6
(11) anl (No.11) 3
(12) Fire clay 3
(13) Bastard limestone 10
(14) sandstono 65
(15) Blacl slnte 2
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DEPPH
6
18
26
37
62
777
79
85
110
151,

71 .
162
227
241
244
245
249
250
271

DRI

17

21,

GG
1541 gv
156 110"
138110"
142110"
1431 2w
1431 Gv
145
148
151
161
226
250

184




LOG, No. 22
LOCALITY 25

01é Holloway Coal tecst

(Owen, De Do, Ky. Geol. Survcy, Vol. I, 1856; p. 32
Ovien, D. D., Ky. GOoOl. Survey, Vol, IV, 1861; p. 428)

Elcvation 440,

: STRATA THICKIESS DEPTH
(1) Clay , 20 20
(2) Indurated argillaceouas-
* shale, with cherty rocks 40 60
(3) Coal, fosted odor when burnt? .
(Hlo. 122) 516" 6Bt @M
(4) Soft shale or firc clay ) 661 6"
(5) Hard; proy, hecavy rock con-
'taining scne lime 41 3u 70t 7
- (6) Coal ~ Little Newburg (Ko. 11) 41 v 75
(7) Shale with fire clay - 31 gt 78
(8) Hard, grey, heavy rock limestone? 3t 6" 81t &"
(9) sShale with 10 inches of coal 4110" 86t 4%
{10) Shale or fire clay 4 90! 4
(11) Soft sandstone 46 1561 4N
(12) Hard black shalc with sone coal
(o. 10) , St 2f 1359y 6%
{13) Tough dark shale 21 160t 6"
(14) Cozl (Wo. 9) A ZH 164t 9"
(15) Indurated argillaceocus uhalO‘ . 931 3" 258
(16) Hard blaclk shale . 3t et 2611 av
(17) Sandstone 1 262t 6"
(18) Coal (Xo."7) ’ 21 6" 266
. (19) Sandstone. : : 182 447
(20) Coal 1t gV 4481 64
(21) Shale 15 461t 6%
(22) Coal ~ Blue and Bonharbor?
(lio. 5 of Owen, now called 1o0.6) 51 @M 46%
(23) Shalc : 45t g 512t ag*
(24) Sandstonc (Curlew?) - 261 8" 5391 4
(25) shale . i1 560 4v
(26) Limcstone 22t " 572110%
(27) Coal (Wo. "4) 1t g 5741 g
(28) Shale R ERCR R 593t 5%
(29) Limestone 291 7 613
(30) Shalo 9t gu 622t 8"
(31) Limcstone 8 630t 8"
(32) Shale 5 655t 8"
(33) Limestono 331 4 672
(34) Shale 5 677
(35) Black, hard rock with a little
grit 7 684
(36) Indwroted shale ' 1791 o 86Lt 9"
(37) Coal (¥o. 16) 1Y 868! 5¢
(38) Sandstone 1567 1024t 5v
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LOG, Hoe. 23
LOCALITY 26

Shaft of L., H. & V. liine-
Elevation. 425. .

STRATA .
Yellow clay
Sandy shale
Soapstone
Coal (NO¢ 12)
Flint rock (Providence)
Sof't slate
Coal (Mo. 11)
Fire clay
Blue shalc with bends of
- concretions
Sandstone
Slate
Coal (No. 10)
Fire clay
Slate
Coal (No. 9)

PN N P P -
MO OO IOUNW
\J\‘vvvvv Nt e Ny 1 N Moo i N ot S®

" DHICKHESS
20
25
40
2
‘2
1
z] 6"
- 6"
171 on
65
12
——oe 8"
-~ 2"
15
a1 3w

LOG’. Np Do 24:
IOCALITY 27

Well drilled about 1885 by Excelsior Drilling
and Prospecting Company on property of

o e VIOl .
Authority, G. A. Volf
Elevation well 390

Elevation hadisonvillo 1imeotone nearby 450

COALS
(1) No. 119
(2) Hoe 9
(3) No. 7
(4) No. 6BA
(8) Wo. 6

THICKIWESS

LOG, No. 25
LOCALITY &6

Lesgor- Susan Gregory
Contractor~ R. J. Randall
Completed January 24, 1924
Elevation 430.

STRATA
(1) Clay, yellow
() slate, black
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THICKNESS

15
60

" DEFTU

20

45

85

87

89

90 .
9zt 6"
93 -

110 2
1751 2¢
g7 2¥
1g7r1ov
188 °

2095 -

2071 34

DEPTH

95 ¢
194
290 -
3895 °
a7l

DLErH

15
75
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92 % N ey
SRS o))

Coal (XWo. 9)
Fire Clay

"Limestone -

Slate, dark
Limestone

Slate, dark

Coal (lio. 7)
Slatc, dark
Limestonc

Slate, light -
Slate, dark
Limestono, broken
Sandstone
Limestone

Shale, dark
Slate, - light
Shale,” brovn
Limestone

Slate, light
Limestone

Slate

Limestone

Firo clay
Sandstone

Slate

Limestone
Limestone

Slate

Limestone

Slate

Limestone

Slate

Shale, sendy
Slate ‘
Sandstone (Top of Caseyville?)
Red Rock :
Sandstonc
Limestons

Slate, browm
Limestone, light
Sandstone, light
Shale

Sandstone
Limestone, grey
Slate, brown
Sandstone, grey
Slate, dark
Sandstone (with water)
Sandstone, brown
Shale, sandy
Sandstone (with water)

THICKLLSS
5
2
15
10

25°
35
5
145
15
30
15
25
10
28
15
15
e

Slate, dark (Top.of lilsslssiplan?) 15

Limestona

Slate, dark
Limestone, brovn
Limestone, broken

20
2
68
8

DErTH
80
82
97

107
120
162
166
170
180
196
205
250
270!
280
285
520
350"
560
o956
400
425
429
445
510
513
518
555
560
615
63%7
670
685
700
750
775
824
826
850
875
910
915

1060

1075

1105

1120

1145

11556

1183

1198

1213

1240

1255

1275

1277

1545

1358

187



188

STRATA THICKNESS DisyIH
(59) Slate,. light 12 1565
(60) Limestone 10 1375
(61) Shale, sandy 5 1380
(62) Limestonc, brovn 15 - 1396
(63) Slate, dark 10 1405
(64) Sandstone (with water) 25 1430
(65) Shale, dark 20 1450
(66) Sandstone (with water) - 15 1465
(67) Slate, dark 20 1485
(68) Limestone 15 1500
(69) Slate, grey 5 1606
(70) Sandstone, white 6 15611
(71) Limestone, grey .19 1530
(72) Slate - 10 1540
(73) Sandstone, light o 1645
(74) Slate, dark ‘ ' 2 1545
(75) Limestone v 1562
(76) Sandstone, light - 10 1572
(77) Limestone, hard, grey . 43 1615

LOG. No. 26
LOCALITY: 39

Lessor~ Fred VWilliams.

Lessee~ nyatt 01l & Gas Co.
Contractor- R. J. Randall.

Location~ 2 miles s. e. of Zlon, Ky.
Started: October 5, 1925

- Abandoned: November 5, 1925
“Elevation 420.

STRATA THICKNESLS Dlrin

(1) Clay 25 25
(2) Slate ' 9 . B4
(3) Limestone 3L 65
(4) Slate 5 70
(S) Sand 20 90
(6) Slate 4 157
~(7) Coul (No. 9) 4 141
(8) Slate . 9 150
(9) Limestone 25 175
(10) Slate 57 21.2
(11) Coal (Wo. 7) 3 215
(12) Slate - 20 240
(13) ILimestone 3 243
(14) Limestonc, broken _27 270
(15) Slate 50 300
(16) Sand with water (Scbreo?) 45 345
(17) Slate ' S 048
(18) rimestone 2 350
(19) Slate K16) o83
(20) Sand 5 588
(21) Slate 75 463
(22) Sand 3 466
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STRATA THICKNESS DEprTH
(25) Slate : 62 528
(24) Sand 40 568.
(25) Slete. - 6 874
(26) Timesbone . 2 576
(27) Slate 4 580
(28) Limestone 355 615
(29) ‘Slate 15 630
(30) Sand~ water 20 630z
(31) Slate 20 650
(32) Sand : 20 . 870
.' 20 690-
(33) Slate 70 760
(34¢) Limestone, broken . 10 770
(35) slate, sandy - 28 798
(36) Slate 2Y 825.
(37) Sand (Top of Caseyville?) 25 850
(38) Slate : 4 854
(39) Sand - 16 870
(40) Limestone 20 890
(41) Sand with water 133. - 1023
(42) Slate, chocolate 15 1038
(43) Sand . 2 1040
(44) 8late 2 1042
(45) Sand o a 28 1070
(46) Slate 16 1086
(47) Limestone 10 1096
(48) Slate ©24 1120
(49) Sand- water 25 1145
(50) Slate o 48 1193
(51) Limestone . , N 1200
(52) Slate , 18 . 1218
(53) Limestone, sandy 27 12456
.(54) Sand, good 25 1268
(55) Limestonc, sandy . 27 1295
(56) Slate 13 1308
(57) Sand, good 24 1332
(68) Slate (Top of Nississippian?) 5 1337
(59) Limestone 3 1340
(60) Slate 2y 1567
(61) Limestone 15 1380
(62) Slate - 25 1405
(63) Limestone, S 1410
(64) Slote 30 1440
(65) Limestono, sandy 45 1485
(66) Slate, dark 15 1500
(67) Limestone, hard 5 15086
(68) Slate 10 1515
(69) Limestone ‘ 3 1518
(70) Slate 7 1526
(71) Limestone, broken 25 1550
(72) Slate e 25 1575
(73) Limestone, hard 25 1578
(74) Slate 12 1590
(75) Sand, broken 25 1615
(76) Sand~ water 1625

Hole zbandoned and plugged

#Dlacrepancy in original woll rccord.
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LOG. Mo. 27
HBAR LOCALITY 38

‘0ld Zion Coel Co. mine shaft.
Hutchinson, H. il., Ky. Geol. Survey,
Bull. 19, 1912; insert

‘ STRATA THICKIESS Disprl
(1) Soil 24 24
(2) Hard, flinty, limestone
(Providence) - 4 28
(3) Soapstone . 12 40
(4) Soft sandstone 30 70
(5) Gray slate. . 49 11¢
(6) Block slate . . 3 122
(7). Coal (Wo. 9) 4 126
LOG, No. 28
LOCALLTY 4l
Rolland No. 1, Lessor.
Petroleum Exploration, Inc. and
Bastern Gulf 0il Co., Lessecs.
Commenced: liay 20, 1924,
Completed: July 4, 1924,
Contractor: J. l. Randall.
Blevation 490
. S'TRATA . ' THICKIIESS - DlspTu
(1) Clay, yellow, soft 34 34
(2) Limestone, light, hard .
‘(Providence) . 1 _ 35
(3) Shale, light, soft 35 70
(4) Coal,-dark, soft (Wo. 10) 3 73
(5) Shale, dark, soft 27 100
(6) Shale, 1light, soft oL 151
(7) Coal, dark, soft (Wo. 9) 4 135
(8) Shale, light, soft . 85 220
(9) Limestone, light, hard 1 221
(10) Shale, dark, soft 19 240
(11) Limestone, light, soft 35 275
(12) Shale, dark, soft . ‘ 50 525
(13) Coal, dark, soft (o. 6A%) 5 330
(14) Shale, light, soft : 2 332
(15) Limestone, light, soft 10 342
(16) Shale, dark, soft 40 382
(17) Limestone, light, soft 10 392
(18).Shalo, dark, soft 59 451
(19) Sandstone, light, hard 16 467
(20) Shale, dark, soft - 1 468
(21.) Limestone, light, hard 10 - 478
(22) Shale, light, soft 30 508
(25) Limestone, light, soft 25 ' 533
(Water to drill with 540-hole
filled 550) 550

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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STRATA

Sandstone, light, hard -
Shale, light, soft
Limegstone, light, brokon
Shale, light, soft
Shale, dark, soft
Shale, light, sandy
Sandstone, light, hard
Shale, darl, soft
Limestone, light, soft
Shale, light, soft
Sandatone, light, hard

(Top of Caseyville?)
Shale, daric, hard
Limestone, broken, llght, gsof't
Shale, dark, soft
Limestone, light, soft

-Sandstone, light, hard

(Viater at 905-hole filled 940)
Shale, light, soft
Limestone, light, soft
Shale, black, soft

) Limestone, light, hard ”

Shale, light, hard :
(iole filled up 1050).
Sandstone, light, hard
chale, blaclk, uo?t
Sandstone, (watcr) 11ght hard
Limeswvone, grey, hard
Sandstone,.light, hard
Limestone, grey, hard

(Top of liisglssipplan ?)
Shale, showecd coal, broksen,
brown, soft
Shale, light, soft
Limostone, light, hard
Shale, light, soft ‘
Limestone, broken, light, hard
Shale, light, soft
Limestone, grey, hard
Shale, light, soit.
Sandstone, light, soft
Shale, light, soft
Limestone, grey, soft
Shele, dari, soft
Shale, dark, soft
Limestone, grey, hard
Shale, darl, .soft
LLmestono, dark, hard
Shale, dark, ha rd
Limestone, broken, groy, hard
Shale, light, soft
Limestone, darl, hard
Shale, darlk, hard
Limestone, darik grey, hard
Shale, darl, soft
Tines onu, rﬁey, hard
Shele, dark, soft

THICKNESS
=
2

5

25
44
o4
22
1)
50
45

10
40
15
25
10
15

5
5
1)
o1
19

60
15
10
20
10

15

15
5
515!
10
12
5
S
15
10
5
10
10
25
5
B

DEpRiI
560
562
567
500
654
668
690
726
775
820

850
870
886
910
920
955

940
945
1000
1031
1060

2110
1125
1155
1155
1165

1180

1195
1200
1255
1245
1257
1260
12656
1260
1290
1295
1306
1315
1340
1345
1560
1365
1567
1400
1410
1420
1"10«)
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LOG. 1“500 51
LOCALITY 48

Shaft of mine at Coraville

Hutchincon, i..l., Ky. Geol. Survcy,
Bull. 19, 1912; p. 115.

Blevation 415

. STRATA . PHICKILESS Dip Iy
(1) Soil 8 8
(2) Soft sandstone (Anvil Rock) 17 25
(3) Coal (iic. 12) 2 217
(4¢) Fire clay 3 30
(5) Limestonc (Providenco) 6 36
(8) Soapstone . 8 44
(7) riint Rock 6 50
(8) Soapstone 10 60
(2) Sandstone 30 90

- (10) Grey slate - 30 120
(11) Black slate ) 122
(12) GCoal (No. 9) 4 126
(13) Firc clay 4 130

LOG. lio. 32
LOCALITY 49
Legsor- lLlartin .
Lessec~- J. S. Garretson & Son
wlevation 370,
STRATA ’ PTHICKHESS Dupriy
(1) Top soil & quicksand 80 80
(2) Slate, blue ' 40 120
(3) Sandstonc (Anvil Rock) 75 195 -
(4) Limestonc (Providenco) 2 197 -
(8) Slate, bhlue 8- 2005
(6) Conl (Wo. 11) 4 209
(7) Slate, light 37 ' 246
(8) slatc, darlk 18 264
(9) Coal (No. 10) 2 ' 266
(10) Slete 14 280
(11) Sandstone ' ) , 40 320
(12) Slate, blue 8 - 328
(1%) Slate, blacl & little trace
of coal (Ho. 9) . . : 12 340
(14) Limestone o 5 245
(15) Sandstonc , ) ) . 5 550
(16) Slate = ‘ 40 590
(17) Slatec, black. & troace
of coal (lo. 8) : 18 408
(18) Slate 38 a4l
(12) Coal (Wo. 7) - 4 445
(R0) Slete, light 10 455
(21) Slatc, brown : 5 460
(22) 8late, dark 5. 465
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STRATA . . THICKHBESS DErTH
(23) Slate, sandy 5 470
(24) Sandstone (Scbree?) 8 478
(25) Firc clay 2 480
(26) Slate, dark . 44 524
(27) Slate, black - . 4 528
(28) Coal & Iire clay (No. 64) 6 534
(29) Sandstone, rotten 4 538
(30) Slate, light 4 542
(31) Limestone or shale, hard, black 4 546
(32) slate, black * - 8 554
(33) Slate, brownish 28 o82
(34) Coal (No. 6) 4 586
(35) Slate, black 4 s90
(36) Slate, sandy 8 598
(37) Slate, black 20 618
(38) Slate, hard, black 4 622
(59) Slate, light 2 624
(40) Slatec, sandy - 12 636
(41) Hard cap & sandstone (Corydon?) 4 640 Show of oil
- at 636~640.
(42) Slate, bluc, sandy 16 656
(43) Shale, black 4 © +860 Salt water at
660-6Y75 :
(44) Slate, black 15 675
(45) 'Slate, sandy 27 702
LOG. Wo., 33
LOCALITY 50
Lessor- George Proctor #3
Driller and aAuthority- Garretson.
Llevation 370.
STRATA PHICKHESS DEPIYH
(1) Soil- Quicksand 68
1 (2) Slate - 17 85
(3) Sand (Anvil Rock) 50 158
(4) Tracc of coal 12 1 135-156
(5) Firc clay 4 140
(6) Limestone, brown (Providence) 2 142
(7) Slatec, light 6 148
(8) Limestonc, grey (Providence) 7 155
(9) Slate ) 160
(10) Limebtone (Providence) 5 165
(11) Trace of coal (No. 11) % 1655
(12) slate, dark 14 180"
(13) Sand 12 192
(14) Slate, darlk. 25 215
(15) Trace of coal (No. 10) 1 216
(16) Slate, light 74 . 290
(17) Slate, black 10 300
(18) Coal (No. 9) 1 501
(19) Fire clay 2 503
(20) Limestonc, browvm 2 305
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STRATA
Sand .
Soapstone
Limestone, brown
Shale, black, hard
Sand .
Slate, sandy
Slate, dark
Slate, sandy
Sand (Sebree?)
Slate, bleck
Limestone, black
Slate, sandy
Slate, dark
Slate, browvn, sandy
Slave, dark
-Coal (No. 6)
Slate, sandy
Sand .
Shale, black
Shale, black
Slate, sandy
Slatec, dark
Limcstone, blue
Shale, black
Slate, light
Pay Sand (Corydon)

G G TN SN PTG PN N I Py P P P P— P— G TN S P PN P PN Py P P P P~
D1 1D R R 4 0 61 3 OF G4 G G2 03 €A CA 00 1O Q0 1O 10 10 10 10 10
OHRAVEODVDIPNP GV OO D -I0 Gl id 01 0 -

LOG, Noe 34
LOCALITY 52

Lessor~ liartin 41

Lessee~ J. S. Garretson & Son
Location~ Casey Crecok
Elevation 565

STRATA
Surface, yellow clay
Slate
Mud or muck, blue
Quicksand
Soepstone
Slate, sandy
Sand
Limcstone (Providence)
Coal (NWo. 11)
Slate, sandy
Coal. (Mo. 10)
Slate
Coal (No. 9)
Slato
Shell, sandy
Slate

LT e N an L W
Ui RVHOOOOIOUIBRGBDE
Nt Vel e st ? M N NP et Nt Ve e N Wrned Wt Vit N

THICKILSS
8
S15]
2
8
12
10
46
14
o5
10
2
13
8
24
18
]
7

THICKIESS
20
20
15

DispPH

513
348
350
358
370
380
426
440
475
485
487
500
508
532
550
553
560
566
570
588
604
617
619
623
639
645
650

DiprTH

20
40
85
72
112
125
175
191
196
250

Water at 1356

2583

510
511
320
230
870
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STRATA THICKNESS DEPTH

(17) Coal (No. 82 o7z
(18) .Slate ) 42 ZZE
(19) Slate, black 70 490
(20) Slate, black. 12 502
(21) Shell, sandy 8 510
(22) Slatc, black 46 556
(23) Slate, 1light, sandy 8 564
(24) Slate, dark 31 595
(25) Slate, 1ight ' 25 620
(26) Blaclk cap, very hard 3 623
(27) Shale, blaclk. & 627
(28) Slete, light 9 636
(29) Sandstone (Coxydon) - 10 646
(30) Siate, dark ~ 10 656
gg%; Sandstone & slate 59 715

-Salt viater ‘ 3 718

Discrepancy in original well record.

LOG. Ho. 35
LOCALITY 54

Location~ lear Jones Statbion
Authority- Charles Burbank
Elevation- 370

STRATA 1T CKNISS DEPTH

(1) Clay, yellow .
gzg Haid (Clay?) . . %3 %g '
3) Quickasand 3x irst v »
(4) Sandstone, yellow ‘ i 3§" Firab watos
(5) Shale, soft, blue 8 54
(6) Shale, hard, blue a4 98
(7) Shale, darlk, sandy 12 110
ggg gimistone, groy 4 114
on : 2. !
(10) Shale, blue 20" 1edl
(11) Limestone, grey 4 1524
(12) Coal (No. 129) 2% 1565
(13) Pire clay, white 1% 158
(14) Limestone, light brown 4" 162
(15) Limestone & sandy shale 6t 8" 168~ 8
(16) Limestone, brown 2 170~ 8
(17) Limeostone, blue 4 174~ 8
(18) Shale, blue 11 185~ 8
(19) Coel (No. 11) AL 186
(20) Shale, light 11 - 197
(21) Shale, sandy 8 2056
(22) Shals, dark blue 10 215
(23) Shale, light blue 10 225
(24) Shale, light and dark 77 502
(25) Shale, black . L L
2, S5 505;;
(26) Coal (##9) 4r10v 310~ 4
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STRATA
(27) Fire clay, blue
(28) Limeatone, with shale partings
(29) Shale, dark brovn
(30) Vihite -(veter sand)
(31) Shale, sandy
(32) Shale, blue
(33) Coal (lio. 47)
(34) Fire clay, soft white
(35) sandstone.& blue shale,

alternating (Sebree in part)

THICKIESS
4 1 8 1
5 .
45
10
25

26
A

2
70

#Discrepancy in original recoxrd

1

LOG. No. 36
LOCALITY 55

Lessor~ John lMattingly #1
Lesses~ J. 8. Garretson & Son
Location~- Viest of Corydon
Elevation 400,

STRATA THICKHNISS
(lg Soil - 20
(2) Slate, bluec 80
(3) Sandstonc {Anvil Rock) 45
§§g gga% (o. 12) ?
O ule v .
56; Limestone (Providence) 8
7) Slete 4
(8) Limestone .(Providence) 6
(igg ggal (go. 11) ﬁ
' irc clay . 4
(11) Sandstone . 20
(12) Slate, sandy 84
(lsg Coal (No. 9) 4
(14) Slate, light 14
(15) Slate, davk 60
(16) Slatec, sandy 30
(17) Slate . 106
(18; Shell, sandy 8
(19) Slate, sandy 26"
(20) Slate: dark 70
(21) Sandstone  (Corydon) 8
(22) slate, light 4
(23) Slate; darlt . 4
ggé; g?eil, gar?,'black 2-
25 wnle ark
(26) Slate, light 4
(27) sliate, sandy 32
(28) Sandstone, brown 20
(29) Sandstone, blue 20
(30) 8late, dark 30"
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DEPTH
515
320
365
378
400
426
430
452

502

DEPTH
20
100
145
148
152
160
164
170
174
178
198
282
286
300
360
390
496
504
530 -
600
608 -
612
616
620
624
628
660
680
700
730 .



S'I'RATA
(31) Shale, black
(32) Sandstone, white
(33) Sand- water
(34) Salt watex

LOG. Wo. 37
: LOCALITY 60

Log of test hiole near shaft of mine at Robard

Authorxty,hr. lie V. Denton
lcvatlon 420

S‘I‘RATA
Soll
Sandstone (Anvil Rock) .
Soapstone
Black Slate
Coal (Wo. 12)
Soapstone (Providence)
(with boulders of limestone
in shaft)
Coal (NO o 11 )

(xR NI RV E o

P Y T Lo W N NPT

L
-3

Soapstone
Sandstone
Soapstone

Grey slate
liassive sandstone
Soft sandstone
Sandstone and blacl: shale-
Sandastone

Grey slate

Black aslate

Coal (No. 9)

FUN N P, P P P g, P
= 2 b s e o~
<oV HHOWOW®
N S Nt Mol st N e e Nt gl “ma®

=t 1
™

L0G. No. 58
LOCALITY 51

Proctor Vlell lio. 1
Authority, J. lf. Garretson
Blevation 5.

STRATA
(1) Surface clay
(2) Bluc clay
(3) Bluc shale
(4) Sandy shale (Anvil Roclk?)
(5) Limestone

THICKIHESS

N=eelys]

THICKLESS

18
11
20

—— ln
A

-—

—e 8"

4110"

" PHICKI 185

7
20
50
60
14

DupPTH
758
746

750

DEPTH
18
1 29
49
a9t
531

751
751

85!
971
102
1061
123!
La5!
146
179¢%
1941
1951
200!

DT
Y7

2Y

57
117
151

-

l“
l"

l"
9“

9"
9"
9"
gll
9“
9"

9"
9!!
7"

198

(varies

from 2' to
7% in shaft)!
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O0il sand drilled (Corydon) . 7

LOG. No. 39
LOCALITY 53

(Jillson, \I. R., 01l Field stratigraphy

of Kentucky, Xy. Gecol. Survey, Ser. VI,

Vol. III, 1922; p. 194)
O!lan Heirs, Nos 1, loasors.
Unlon County Syndicate, Unlon County, Ky., leosseo
Commenced: linxreh 4, 1922.
Completed: Anyril 1, 1022
Mibherity: Ivyton 01l and Gas Co.
Productlon: Salt water; well plugged and abondoned.
slovatlon 370.

Reproduc.:ed with permission of the copyright owner. Further reproduction prohibited without permission.

: STRATA TUICKHESS DispTH
(6) Black chale 2 133
(7) Coal (llo. 127) 1 134
(8) Bluc shale 2 136
(9) Limestonc (Providence) 3 139
(10) Shale 5 144
(11) Dark slate 4 148
(12) Coal (lo. 11) 5 153
(13) Pire clay 2 155
(14) Sandy shale 45 200
(15) Sorpstonc 15 215
(16) Grey shalce 10 225
(17) Dark shalo S0 255
(18) Blue shale’ . 15 270
(19) Grey slate 20 290
(20) Black slate 5 295
(21) Goal (lio. 9) 4 209
(22) Pire clay 5 502
(23) Blue limestone -2 304
(24) Sandy shale 10 514
(25) Grey shale 20 . B34
(26) Dark shale 30 364
(27) Grey shalc 40 404
(28) Dark shale (salt water) 5615 439
(29) White sandy shale 20 459
(30) Dark shale 3 489
(31) Black slate and Coal (Ilio. 6A%) 4 493
(32) Fire clay 3 496
'(33) Sandy shale 10 5086
(34) Dark shale 20 526
(35) Coal (NWo. 6) 1 527
(36) Fire clay 4 2 529
(37) Dark shalc 10 539
(38) Limestone 2 541,
(39) Dark shale ‘ 40 581
(40) vhite shale 10 591
(41) Dark shale 46 637
(42) 544
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(1) DrigﬁﬁATﬁ THICKIIESS DipTi{
rito 125 126
ggg ;?2%coq?%-slato &7 172
----- f...c‘.-“ K 8 A
g%;v%zmg, flinty (Providence) 4 }gé
5) Firo clon 1
(6) Coal (HOJJW) ? 180
(7) Slate T ? v
(8) 8late gg ?gg
(9) Shale, hard 5
(10) Slate’ ég 9%2
(11) Coal 1YNo. 8 %) o
(12) Pive cley 22 (72) e
(15) Sand, dari 5 Son
(14) siate, 2 s
. (15) Coal (No.7) 19
(16) Silate, derk ‘% '%g%
.gigg Cia% and slate (No. 6 A?) .4 489
S1latc 1973
(L9) Sandy shell i ig$
(51) Siate; o 1 365
(22) Coal (Wo. 6) ° e
n'; ’ [ X . / - 566
(51) ShaTe] it ; 560
(25) Slabo. dark o i
(26) Sand, sritbs “ sy
(26) si?té baitty,‘dark 8 621
(28) Siatc, ;Z;g ! 2o
(20) Five cloy and light shele 34 664
(80) Sand, white (Corydon) 31 695
(51) Sand. salt water 15 710
. LOG. No. 40
LOCALITY 61
Recprd of well drilled ncar lit. Vernon
by it. Vernmon Coal & lilning Co.,
(Logan, vi. W., Geology of Deep Vells of
Ind;gna{’lndianarDopt. of Conservation,
{ubl;catLon Ho. 55, 1926; p. 474)
Blcvation 4056
STRATA THICKIIESS Dy
. ‘ (g SEH
'é%; ggi}ognglazaVCI % i
{3) gravel = O 2 A
y ave. ) 2 32
E%; g%ug an? gravel 6.6 358.6
(é) blml.e, )}ue ) o 6.2 44,8
(6) shale, bnugk, wit h Aldrich
(1) shers, Do 2 55
: ale ack 4
(8) Shalo, blue 19 o
(9) sandstone, shale, parting 15 86
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STRATs THICKIIESS DEPTH
(10) Sandstonc 14 100
(11) Conglomerato 2.6 102.6
(12) sandstone 1l.4 114
(13) shale, daxrk, blue .y 114.4
(14) Coal, Fricndville .G 115
(15) Fire .clay 1 116
(16) shale and limestone 3 119
(17) shale, dark 1 120
(18) Coal core, Parler oA 120.4
(19) shale, blue, light 4 124.4
(20) Conglomerate 1.6 126
{21) shale, dark, blue 28,4 154.4
(22) Limestone 3 157.4
(23) Limeatone 2.6 160
(24) shale, darl, blue 2.4 162.4
(25) shale, light 10 172.4
(26) Sand, shale,dark 18 190.4
(27) shale, light -4 194.4
(28) sand, shale, dark 3 197.4
(29) sandstene 9 206.4
(30) Sand, shale, dark 6 212.4
(31) sSand, shale, blue 19 231.4
(32) shale, dark 2 253.4
(33) Limestone 5 238.4
(E4) sand,- shale 5.6 244 -
(35) shale, black 4 244,4
(36) Sandstone with shale parting T4 248.4
(&7) Shale fosgsiliferous 2 250.4
. (38) shele, light, blue* 1 251 .4
(39) Limestone (Sommerville) 6 . 257.4
(40) shale, dark .6 258
(41) Coal VIII 6 : 264
(42) Plre clay 3 267
(43) Limestone l.4 268.4
(44) Conglomerate 2 270.4
(45) Sandstone, fine 10 280.4
(46) Sandstone, core 4 284.4
"(47) Shale, blue, iimestonc bands 24 308.4
(48) Shale, dark, blue 8 316.4
(49) Coal VII 2.2 318.6
(50) Shale, dark blue_ 1.7 520.5
(1) Conglomerate 1.7 322
(62) Sandstone, shale partings 2.8 524.8
(63) Sandastone, coal partings 8.6 353.4
(54) Coal VI .6 334
(55) Shale, darlk limestone 10.4 544.4
(66) Coal 4 548,.4
(57) Fire clay 4 352.4
(58) Limestone 2 o54.4
(59) shalc, dark, blue 2 355644
(60) Sandstonc, limestonc bands 19- 375.4
(61) Sand,- shale, darlk blue 22 ' 397.4
(62) Shale, dark, bluec, sandstone,
bands ‘ 28 425.4
(63) Shale, light, blue 7 415244
(64) Shale, black. 1 433.4
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SYRATA

Shale, light, blue
shale, red and blue
Shale, light, blue
Clay, shale, limestone bands
shale, light, blue
Shale, dark, sandstone bands
Shale, blue sandstone, bands
Shale, blue
Shale, light, blue
sShale, black, fossiliferous
Goal V
Fire clay
sandstone, shale, partings
Sandstone, shale, bands”
shale, black
Limestone, fossiliferous
shale, dark, blue
Shale, dark
Sandstone
Sandshale, limestone bands
shale, blue
Shale, blue, limestone, bands
shale, blue, clay bands
Shale, Dblue, limeatone, bands
Shale, black
Coal III
Sandshale
ire clay
Shole, blue, sandy
Shale, dark limestione bands
shale, black :
Shale, black
Coel
shale, light, blue
shele, sandstone, partings
Sandstone, fine, gray
Sandstone, shale, partings
Sandstone
Sand, shale
Sandstone, shale, partings
Shale, black
Coal IT
shale, light blue
Coal
shale, dark, blue
Sandshale
shale, dark
Shale, blue, limestone, tunds,

Hinshall )
shale, block
Shale, dark
Coal, upper block
Sandstone, shale, purtings
Shale, dark
Coal, lower block
Fire clay
Shale, dark

THICKINESS

(2Rl %))
» L ) [ 3
i I

w> 0O

|
PDHUNOUITNONOHGOTIOANVNG

»

=
»
Q) 1>

D)
* L ] .

Db OVl

= £
20 GIT0 1 O 4 G GLGT G 00 O 1 20 10 1 09 10 IO

~N O

b=t 1
O

10

8
15.4
.6
8.4
1006
l.4
06
2.4

DEPTH
456.4
438,4
440.9
444 ,6
452‘6
489.6
508.6
544,6
546
548
550.2
557.6
572.6
581.6
598.6
601
612.6
614.6
651.6
655.6
700.6
713.6
735.6
750.2
753
755.2
763.6

64.7
7767
799.1
800.%7
806.1
808.5
813.%7
818.7
821.7
836.7
840.7
846.7
860.7
862.7
866.1
867 .7
869 -
871.7
882,17
892.7

902.7
91.0:%7
926 .‘l
926.7
955.1
945.%
04%7.1
047 .Y
950.1
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(121) Sandstone, ldansfield, depth

STRATA

THICKUBSS
85

DEFIH
1050.1

WOTE: Correlation of the members in the abave log are
those given in the publication cited.

In this report thc members are correiated as
follows (Kentucky Nomenclature):

IMembers
9-10-11
2225
4],
49
56
75

121

Equivalent to.

Anvlil Rock?
Providence
Coal No. .9

Coal No. .8 (%)

Coal WWo. ¥
Caseyville

LOG. NWo. 41
LOCALLYY 2

Diamond drill coal test neer Smith Mills,
Authority, Gardner abbot,
Tlevation 460

T P~ P P P PN BN P PN Iy FTN P P P PN PN PP P P P : .
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STRATA
Yellow sandy clay
Sandy shale
Soft sandy gray shele

Blue limestone (liadisonville)

Soft gray sandy shale
Soft sandy shal

Coal :

Black shale

soft sandy shale with hard bands 17! 3"

Tough gray shale

Dark shale

Coal

Fire clay

Sandstone with shale bands
Blue shale

Black shale

Dark shale

Coal (XNo. 12)

rire clay

shale with fosalls
Limestone (Providence
Soft blue shale

Limestone (Providence)
Coal (No.ll)

Lime shale

Sandstono

Blue lime shale

Dark shale

Coal, traces shale (ijo.10)

THICKNESS
e
3
20
5.
17 .
l'. 6"
o l"
2"
561
721 B
. llll
. 210"
14
8.
51 6"
5.
61 B
2’ 5"
5
8
5
511.0"
2! 9“
101 5
5.
l'
51170

lg l"

. DEPTH

47 .
50 .
70.
75. .
90.
o1t 6"
911 7H
911 9"
109
145.
217 3
2181 2"
221 .
255.
245 .
2461 6%
249t 6"
2651 o
258 .
260
268
273 .
27gr1o"
281t 7
292.
297
208
329111t

331
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STRATA THICKIIIESS DIPDH
30) Hard black shale - OH 531t 2%
31) Gray shale R A 3521 gn
32) Shaley sandstone 6! 3" 339
33) Sandstone 4 345
34) Dark sandy shale 6 349
35) Tough dark shale 25 574
36) Dark shalc 4 318
37) Blaclk shale 21 4t 380t 4"
38) Limestone - af 380t 8"
39) Black shale -- gt 381t 5%
40) Coal (W0.9) 41 g% 5861 1Y
A1) Sandstone wilth lime fossils - 2t 386t 3
42) Fire clay 1ot 5881 1
43) Lime shale -- gt 388110"
44) Limestone 5110" 39041t gv
45) Dark shale 481 an 443
46) Gray slate 16 459
47) Tough gray shale 5 464
48) Dark shale with hard bands Ta1r 4 4751 4v
49) Blue llmestone . 1 417Gt 4n
50) Coal (NO. 7 2) 11 4 amy gh
51) Limestone with fossils 51 at 483
52) Sandstonc 17 500
53) Groy sandy shale 10 510
5¢) Sandy shale 9 519 '
55) Dark shale with hard bands ©10t 4v 5291 4t
56) Coal ) -~ 8" 530
57) Lime shale 2 532
58) Sandstone 6 538
59) Dark shale 51 af 5431 4N
60) Coal -— ah 5451 g4
61) Soft dark shale ' 1 544t g
62) Coal -~ 2on 544110
645) sandstone . 41 2" 549
64) Sandstonc with shale band 13 562
65) Gray sandy shale 15 577
G6) Tough dark shale with hard bands. 23 600
67) Sandstone 1y 3 601t 3%
68) Black shale A 601110
69) Coal, traces shale (Mo. 6 A 2 ) 1 A 60211.1"
70) Sandstone 10t 1" 613
71) Gray shale; sandstone bands 43 656
72) Dark shale hard bands 16 672
75) Dark shale s 6721 6"
74) Coal (NO, 6) , 41 Ab 6761 gv
75) Gray sandy shale 61 3" 683
776) Tough gray shale 3 686
77) Dark shale hard bands 21t 2", 707 2¢
78) Coal _ ~— 10" 708
79) Plre clay S 715
80) Gray sandy shale 2 715
81) Sandstone 2 77
82) Gray sandy shale 7 724
83) Dark shale 6 750
‘849 Limestone with fossils 2 752
85) Black shale 4t 4M VESTEA L
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O
=

05)

o
(o))

—

Q
3
g

-

STRATA
Coal
Black shale
Fire clay
Gray shuale
Blaclk shale traces Coal
Sandstone
Dark sandy shale
Sandstone (Corydon)
Coarse sandstone
Dark sandy shale
DarXk shale
Shaly Coal
Dark shule
shale and coal
Coel, traces shale
Coal.
Shale bands
Shaly coal
gof't gray shale
Sandstone
Dark shale
Sandstone
Gray sandy shale
Sandstone

.Blacl: shalc

Shaly coal
Sandy shale
Sandstone
Dark shale
Coal

Bleck shale
Coal

Dark clipny
Sandy shale
Dark sandy shale
Gray sandy shale
Sandy shale

shale

Dark sandy shale with herd bands

Sandy shalc

Dark sandy shale
Limestone

Dark shale

Gray shuale

Darl: shale
Sandstone

Dark shale

Cozl

Limestone

Sandy shele
Sandstono

Shialy sandstone
Sendy shale ‘
Sandstone

Shaly sanastons
Coal

Dark shale coal portings

THICKNESS
lg lll
—— 21!
o1 51!
7
lg 9:1
—— 5"
3
13
29
1
- 4"
1r o4l
—— 6"
2¢ 2"
- 8"
11 4n
_— 2
1raiy
3
3
6
7
4. .
4
1
o 53:
81 9“
o
51 9V
——t 7"
- 8"
- ll"
43 l"
2
10
4
1
16
2
1
1
8
3
4
1
9
U 10"
51 214
6
2
10
12
6
14
- ,111

21 g

DuPTH

7S7t S
VEVANE
7401
74y

7481 9V

749

. 752

765
794
798
7051 4%
7961, 8"
7971 2v
7991 At
800
801! 4"
8021 4%
go2t g
805
806

. 812

819
825
827
828
8281 3"
837"
842
8451 9¢
8461 4b
847"
847111
852
854
864
868
869
8856
887
888
889.
897
3900
904
906
914
9l14110%
918
924
026
936
948
954
968
968t 4
971
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SITRATA - THICKIIESS DEPLY
(142) Gray shale 4 975
(143) sandy shale 3 978
(L44) Dark shale, hard bands 20t 5", 998+ 5"
(L45) Coal . ' 1y 2% - 999y 7
(146) Fireclay 21 54 1002
(L47) Gray sandy shalo '8 - 1010 ‘
(148) Sandstone 7r 9% . 1017y 9
(1L49) Coal R AL 1021 4% .
(150) Bone coal -— 6" 1021t10"
(151.) Iimestone 21 on 1024 -
(152) Gray sandy shale 5 1029
(153) Dariz shale 8. 1037
(154) Darl: sandy shale 4 1041
(155) Dark shale 6 . 1.047 - )
(156) Darlkt shale, Coacl partings . A o477
(157) Coal : | -- 7w 1048% 20
(158) Dark shale 8110" 1057
(159) Shaly sandstone 8 1065
(160) Sandstonc . S 1068
(161) Coarse sandstone . 59 1127
(1L62) Sandstone 20 1147.
163) Dark scady chale,
( ) sandstoge'bands 19 1166
(164) Sandstone - o 2} 1187.
(165) Darlk sandy shale S . 1190
(186) Sandstone 4 1193.
(187) Dark sandy shale 1 1195
(168) Sandstonc with a few shele bands 20 - 12%§
(169) Sandstone 10 | 1225 |
(170) Sandstone 271 G“ 1%?2' 61
(171) Conl -~ 2 1262 8’
(172) Sandstone, wvhale baids 211 4v lg?%-
(173) Sandstone ' : 49 1323
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CHAPYER 1A

UVOAL -ANALYSES

‘Hoat of the analyses given below have been published

already in the U. S. Bureau of Mines Technlcal Paper No. 308,

“Analyses of Xentucky Coals¥®.

They are assembled here for the

convenience of anyone Iinterested in the coals of the county.

Authofity.- Bureau of liines, 1918, No. 19107.
kine: Corydon Composite of samples 19103 to 19106, inclusive.

Bed: NO. 129

Proximate
Moisture
Volatile matter
Fixed carbon
Ash

Ultimate
Sulphur .
nydrogen
Carbon -
Nitrogen...
Oxygen

Air drying loss

Oalorific value
Calories
BO TO UO

6,066
10,900

A8 received moisture free

12.8

6,822
12,280

Authority:- Bureau of Mines, 1918, No. 189756.
Mine: Nicholson; Composite of samples 18973 and 18974.

Bed: No. 9.

Proximate
Moisture
Volatile matter
Fixed carbon
Ash

Ultimate
Sulphuy
Hydrogen
Carbon
Nitrogen
Oxygen

Alr drying loss
Calorific value

Caloxries
B, T. U

'Looation. nenderson, near race traclk.
As recelved Moisture free

11.8
3642
41.4
10.8

3
Se
1

Lond o}

1l
7o
5

6,133
11,040

s

mOisture and
ash free

46.2
53.8

N ws S

L4

S
B
78.

1.
10

+O-JKRD

7,828
14,080,

Moisture and
ash free

46,6
53.4

- et w>

7,800
14,220
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Authority:-.Bureau of Mines, 1918, No. 19112.
iine: Smith M1lls; Composite of samples 19108 to 19111, inclusive.
Bed: No. 12,

As recelved Molsture free lloisture and

. ash.free
Prosimate
lolsture 13.0 - ———
Volatile mattex 334 98.4 42.4
Fixed carbon 45,3 S2.1 57.6
Ash 8.3 - 9.5 -
Ultimate “
Sulphur , 1.8 2.1 2.3
Hydrogen 5.5 4.6 5.1
Carbon 62.9 72.3 79.9
Nitrogen 1.4 1.7, 1.8
Oxygen 20.1 9.8 10.9
Alr drying loss 5.5 - -—
Calorific value '
Calories 6,228. 7,166. 7,906.

B. T. U. . 11’210’ 12’880 14’230*

Authority:- Kentucky Geologlcal Survey, 1910, No. 2905.
Mine: Xeystone; Face of main heading 550-feet from shaft.
Bed: No. 9. . . .

Location: ienderscn.

Alr dried Hoisture free

Proximate
. Moisture Sel -
Volatile matter 357 36.9
Fixed Carbon 45,00 46.4
Ash 16.2 16.7
Sulphur 7.8 8.0
Calorific value :
Calories : 6,411 6,617

Be T Us 11,540 11,910
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Authority:=- Bureau of liines, 1918 No. 18978,

Mine:; Panama; Composite of samples 18976 and 18978.
Bed No. 9.

Location: Robard, Locallty 60.

ASs recelved Molsture free Moisture and

ash free
Proximate ) |
loisture 9.7 -~ ———
Volatile mattexr 37.0 41.0 46.3
Fixed carbon 43.0 47.6 53.7
Ash 1003 1104 - o o=
Ultimate 5 . .
Sulphur Se8 4.2 4,7
Hydrogen 8.3 4.7 5.3
Carbon 62.2 68.9_ T
Nitrogen: , 1.4 1.6 1.8
Oxygen 17.0 De2 10.5
Alr drying loss 4.3 —— -
Calorific value
Calories 6,256 6,928 7,817
Bf Te U 11,260 12,470 14,070

Authority:~ Kentucky Geologlcal Survey, 1910, No. 3109.
liine: Green River _ ‘

Bed: No. 9.

Locatlion: 2

Alr dried NMoisture free

Proximate
Molsture .l 5.8 - - e
Volatile mattex - 3861 . 40.4
Fixed Carbon 6.9 49,8
‘Ash 9.2 9.8
~ Sulphur 2.7 2.9
Calorlific value
Calories 6,789 7,206
B. T. U, 12,220 12,970
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Authority:~ Kentucky Geological Survey, 1910, No. 3106.
Mine: Zion

Bed: Nc. 9. A

Location: About % mile southeast of locality 32,

Air dried loisture free

Proximate
Moisture 6.1 ——
Volatile matter 37.2 39.6
Fixed Carbon 46,0 49,0
Ash . 100'7 11l.4
Sulphur. 3.2 Se

Calorific value ‘ ,
Calories 6,394 : 6,806
B. T. U. 11,810 12,250

Authority:-Kentucky Geologlcal Survey, 1910, No. 3105.
Mine: Utopia

Bed: No., 9.

Location: Locallty 46, on Green River.

Alr dried lioisture free

Proximate
nolsture ) 6.2 -
Volatile matter 34,7 3.0
- Fixed Carbon . 46 . 9 50 * O
Ash _ 12.2 13.0
Sulphur oo L 2.6 2.8
Calorific value .
Calories 6,689 7,028
B. Ts Ue 11,860 12,650

Authority:- Vureaun of Mines, 1918, No. 18966.
liine: Baskett No. 1; Composite of four samples.
Bed: No. 9

Location: Locallty 30

As received lNoisture free. loisture and

8
Proximate ash Iree
Moi.sture 11,1 ) -
Volatile matter 3643 40,8 46.0
Fixed carbon 42.6 . 47.9 54.0
ASh 10.0 1103 hadadad
Ultimate
Sulphur 3.1 3¢5 3.9
Hydrogen 5.5 4,8 5.4
Carbon 62.6 70.4 79.3 #
Nitrogen 1.4 1.5 1.7
Oxygen 17.4 8.5 9.7
Caloxific value
Calories 6,266 7,033 ' 7,928
Be Te Ue 11,260 12,660 14,270
Air drying loss 3.0 - —-——

Softening temperature of.ash varies from 1910° to .2100° F. z'
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Authority: Kentucky Geologlcal Survey, 1910, No. 2869.

Mine: pittsburgh Coal Co; Baskett.

Position in mine: Average cof sampies from Reeds room right north
entry, and 2 room, 1 right south entry.

Bed: No. 9. ‘

Location: Locality 30.

Alr drled lMoisture free

Proximate -
Moisture 7.6 ———
Volatile matter 35.0 37.8
Fixed Carbon 46.0 49.8
Ash 1l.4 12.4
Sulphur 2.5 2.8

Calorific value ' ,
Calories 6,656 7,200
B. T. U 11,980 ° 12,960

Authority. Kentucky ueological survey, 1910, No. 3108.
ine: Pittsburgh Coal GCo. Baskett

Posltion in mine: Face of mine south heading.

Bed: No. 9.

Location: Locality 30.

Alr dried liodsture free

Proximate
Moisture 5.8 -
Volatile matter 35.7 3.9
Fixed Carbon 48.2 ol1l.l
Ash 10.3 1l.0
Sulphur 3.1 3eB
Calorific value _
Calories ' 6,533 6,939
11,760 12,490
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Authority: Kentucky Geological Survey, 1910; No. 3107.
Nine: John Archbold; Bluff City.
Bed: No. G

Air dried Moisture free

Proximate
Moisture 5.7 -
Volatile matter 35.2 37.4
Fixed Carbon 42.6 45.1
Ash 16.5 17.6
Sulphur 6.3 6.7 .

Calorific value ‘ .
Calories 5,889 6,244

Be Ts Use 10,600 - 11,240

Authority: Kentuocky Geologiocal Suriey, 1912; No. 3219.
¥ine: John Archbold; Bluff City.
Bed: No. 9.

Alr dried Molsture free

Proximate
Molsture 11.3 [ ———
Volatile matter . 35,0 39.4
Fixed Carbon 44,2 49,9
Ash " 9.0 10.7
Sulphur Sed 3.7
Calorific value
Calories - -
Be Te U, - oo v
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The following analyses weré»obtained through the courtesy

of the Ohio Valley Bank at Henderson.

The analyses, made by the

Dearborn Chemical Company, Chicago, are of coal cores obtained in

the diamond drilling west of Henderson.

Moisture: -
Volatile matter
Fixed Carbon
Ash

Sulphur

Be T. Us (drY)

Moisture
Volatile mattexr
Fixed carbon
Ash -

Sulphur

Be T« U. (dry)

Analyses of Coal No, 1ll.-
Locality 12 Locality.l6

Excluding - Including
parting. parting.
6,24 ' 7078
31.86 3294
42.77 43,25
19,13 16.056
2.59 - 2.93
10,957 11,689

Analyses of Coal No. 9.
" Locality 17

. 6,45
3607
48.79
9.61
2.98

10,013

Locality 16
Excluding
parting.

7.44
O4. 56
44.03
14.17

S5.49

12,040

Locality 16
7.5
34.46..
44,54 .

13.26
3.54

12,297
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Authority: Kentucky Geological Survey, 1910; No. 3869.

Mine: Pittsburgh Coal Co. Baskett

- Position in mine: Average of samples from Reeds room right north
entry, and 2 room 1 right south entry.

Bed: No. 9, .

Alx dried Moisture free

Froximate ¥
Moisture 7.6 -
Volatile matter 35.0 37.8
Fixed Carbon . 46.0 49.8
Ash 1l.4 12.4
Sulphur 2.5 2.8

Calorific vaiue . B _

Calories “ 6,666 75200

+ Be Te Us 11,980 12,960

-~ ~

t

_ Authority: Kentucky Geological Survey, 1910; No. 3108.
Mine: Pittsburgh Coal Co. Baskett
Position in mine: Face of main south-heading.
Bed: No. 9. .
: Alr dried MNolsture free

Proximate
- Moisture 5.8 ———
"o Volatile matter L 3B.7 ¢ 3749
"~ Flxed Carbon v 48.2 S5l.1
,. Ash ’ . 10.3 11l.0
+ Sulphur Sed Se
Calorific value ‘ : ' .
' Calories ’ 6,633 © 6,939,

Be Te Ue 11,760. 12,490.

Authority: Kentucky Geologlcal Survey, 1910; No., 3107.
Mine: John Archbold; Bluff City
Bed: No. 9.

Air dried Moisture frae

Proximate
Moisture 5.7 PR
Volatile matter 35.2 ’ 3.4
Fixed Carbon 42.6 45.1
+Ash 16.5 ' 17.5
Sulphur 6.3 6.7
Calorific value
Calories 5,889 6,244
Be Te U 10,600 11,240
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Authority: Kentucky Geological survey, 1912; No. 3219.
Mige: Jokn Archbold; Bluff City.
Bed: No. 9.

Alr dried liolsture free

Proximate
Molsture 11.3 -
Volatile matter 35.0 39.4
Fixed Carbon 44,2 49,9
Ash 9.5 10.7
Sulphur 363 Se
Calorific value .
Caloxries ) - -

B. To UO . Ladad o on
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PLATES 1 and 3.

Note:

Plates 1 and 2 are not includad with this theéis becauee
they have become temporarily unavailable due to the shifting
of materials in the offices of the Kentucky Geological Survey
in consequence of the partial destruction of the Survey building
by fire. These plates will be added to the thesis when the

reorganization of the Survey materials is completed.

0K

. Hv GMM\
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