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DESCRIPTION

INTRODUCTION,
GENERAL RELATIONS OF THE QUADRANGLE.

The Kenova quadrangle lies in Kentucky, Ohio, and West
Virginia, between palallels 38° and 38° 30’ and meridians
82° 30" and 83°, coverlng 938 square miles, mostly in Kentucky.
(See fig. 1.) It comprises Boyd County and parts of Lawrence,
Carter, Greenup, and Elliott counties in Kentucky, part of
Wayne County in West Virginia, and a little of Lawrence
County in Ohio.

FicURE l.—Index map of the vieinity of the Kenova quadrangle.

The location of the Kenova quadrangle (No. 184) is shown by the darker ruling. Published folios
describing other quadrangles, indicated by lighter ruling, are the following: Nos. 12, Estill-
ville; 26, Pocahontas; 44, Tazewell; 46, Richmond; 47, London; 59, Bristol; 69, Huntington;
72, Charleston ; 77, Raleigh.

The chief towns in the quadrangle are Ashland, Catlettsburg,
and Louisa in Kentucky, and Kenova in West Virginia. The
name Kenova is made up of abbreviations of the names of the
three States in which the area lies.

In its general geographic and geologic relations the Kenova
quadrangle is a part of the Appalachian province, which
extends from the Atlantic Coastal Plain to the lowlands of the
Mississippi Valley and from central Alabama into eastern
Canada. The Kenova quadrangle lies on the western side and
just north of the center of the great bituminous coal field of the
Appalachian province, which extends from north-central Ala-
bama to northern Pennsylvania.

GENERAL GEOGRAPHY AND GEOLOGY OF THE REGION.

DIVISIONS OF THE APPALACHIAN PROVINCE.

With respect to topography and geologic structure the Appa- -

lachian province is divided into two nearly equal parts by a
line extending along the northwest side of the Appalachian

- Valley, marked by the Allegheny Front in Pennsylvania,

Maryland, and West Virginia and by the eastern escarpment
of the Cumberland Plateau in Virginia, Kentucky, Tennessee,
Georgia, and Alabama. These subdivisions are shown in
figure 2. The rocks east of this line are disturbed by faulting
and folding and are in consequence in places much metamor-
phosed; those west of this line lie nearly flat and are almost
entirely unaltered. The few folds that break the regularity of
the structure are so broad and open that they produce scarcely

F16URE. 2. —Map of the northern part of the Appalachian province, showing
its physiographic divisions and its relation to the Coastal Plain.

The Kenova quadrangle is situated in the Appalachian Plateau division, in northeastern
Kentucky and adjacent portions of Ohio and West Virginia.
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any appreciable effect on the topography. Kast of the Alle-
gheny Front lies the Great Appalachian Valley, the surface of
which is characterized by alternating ridges and valleys. The
Appalachian Mountains, which outline the Great Valley sharply
on the southeast, are made up of many large and small ranges
bearing various local names. They merge, still farther east,
into a deeply dissected upland, the Piedmont Plateau of the
southern Atlantic States. The surface west of the Appalachian
Valley is a dissected plateau, previously called as a whole the

“Allegheny Plateau but now known as the Appalachian Plateau.

The different parts of this plateau have received distinct names.
The plateau character is not easily seen in an area so small as
the Kenova quadrangle, but when viewed broadly in compari-
son with the lowlands of the Mississippi on the the west and
the alternatmg ridges and valleys of the Appdlachlan Valley

~on the east it is readily perceived.

THE APPALACHIAN PLATEAU.

Relief —The Appalachian Plateau as a whole is a broad
land. mass, the surface of which slopes more or less uniformly
northwestward from its southeastern escarpment to the low-
lands of the Mississippi Valley. This surface is lowest at its
southern margin, where it emerges from beneath a covering of

‘Cretaceous sediments in north-central Alabama, at an altitude
of about 500 feet. From this region it gradually rises toward

the northeast to 4000 feet in West Virginia and then gradually
descends to about 2400 feet in southwestern New York.

The plateau differs widely in character in different parts of
the province, its nature depending on the character of the under-
lying rocks, the crustal movements that have affected them,
and the drainage consequent to both of these factors. That
part of it which lies in the southern part of the quadrangle is
well preserved, as the conditions for its preservation have been
almost ideal, but the part farther north is greatly dissected
and 1ts plateau character is correspondingly obscured: When
viewed broadly from some elevated point, however, the summits
of the highest ridges and hills are seen to reach about the same
altitude and appear to merge in the distance into a nearly hori-
zontal surface, which is approximately that of an old peneplain.

That part of the old surface that lies in the northeastern
part of the plateau has been named the Schooley peneplain,
from its typical development on Schooley Mountain, New
Jersey. The tops of many ridges in Pennsylvania, especially

“those in the valleys of Allegheny and Monongahela rivers,

represent another and younger peneplain, which stands at a
lower level. This lower peneplain has been named the Harris-
burg, on account of its excellent development near Harrisburg,
Pa. A similar topographic feature found farther south in the
Appalachian province has been called the Highland Rim. In
Kentucky and Tennessee, where this later plateau has been

Jbest developed, it lies about 1000 feet above sea level and is

separated from the Cumberland Plateau on the east by a more

or less regular westward-facing escarpment. Its surface slopes
gently westward. That part of it which lies in Kentucky has
been called the Lexington Plain. The remnants of this old
surface in the area north of the Ohio are obscure and are con-
sequently difficult to trace exactly. In the Monongahela and
Allegheny valleys the presence of divides at a common altitude
about 100 feet lower than the Harrisburg upland points to the

-existence of an old surface at a stage of reduction later than that

of the Harrisburg, when stream valleys were widened and the
intervening areas of soft rocks were reduced to a common alti-
tude. This surface has been called the Worthington upland,
from its excellent development near Worthington, Pa.
Drainage—The Appalachian Plateau, except its northeast-

ern part, is drained into the Mississippi. The streams in its

northeastern part flow either into the Great Lakes or directly
to the Atlantic. The arrangement of the drainage of the
northwestern part of the province has been determined largely

. by the positions and movements of ice sheets that existed dur-

ing the Pleistocene epoch. It is supposed that all the pre-
glacial streams north of central Kentucky flowed northward
into the St. Lawrence or its tributaries, but the advancing ice
sheet acted as a barrier, closing this northern outlet and estab-
lishing the drainage lines subqtantlally ag at present. A few
of the westward-flowing streams in the southern half of the
province have their sources at the summit of the Blue Ridge
and flow westward across the Appalachian Vallev and through

- the plateau into the Mississippi system. ’
Stratigraphy.—Most of the consolidated rocks of the plateau

are of Carboniferous age. Lower Paleozoic rocks are exposed

about the margins of the plateau and also where erosion has
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cut most deeply, and they extend under the Carboniferous
rocks throughout the plateau. The Carboniferous strata are

subdivided into three series—the Mississippian below, the

Pennsylvanian in the middle, and the Permian above. The
Permian and Pennsylvanian series are coal bearing; the Missis-
sippian series as a rule is not. The rocks of* these three series
are chiefly alternating layers of shale and sandstone, although
they comprise many layers of limestone, especially in the
southwestern and southern parts of the plateau, where the
Mississippian rocks include some thick limestone beds. The
Pennsylvanian rocks cover the major part of the surface in
the coal fields and contain most of the coal beds.
Structure—Structurally the northern part of the Appa-
lachian Plateau is a great trough or basin, the axial line of
which extends southwestward from Pittshurgh across West
Virginia to the Ohio at Huntington. The rocks southeast of
this line generally dip northwest; those northwest of it dip
southeast. The deepest part of the trough is near central
West Virginia, toward which the beds generally dip. Around
the northern and southern ends of the trough the beds outcrop
in rude semicircular or elliptical bands. The Kenova quad-
rangle is situated at the extreme southwest end of this trough.

TOPOGRAPHY.
DRAINAGE.

General features.—The topography of the Kenova quad-
rangle is due to the long-continued erosion of rocks of different
degrees of hardness. This erosion has been accomplished by
streams.

The present dramage of the general region, including that
of the Kenova quadrangle, is chiefly inherited from an
ancient drainage and exhibits many features that indicate
maturity, among the more notable being its pronounced
dendritic character, which, with deep trenching, has produced
a rugged topography but comparatively slight relief. Erosion
has not yet rounded off the divides, which are generally rather

sharp. Where the present streams do not follow the ancient

channels these channels form belts of flat country, of which the
“Flatwoods” near Ashland are a conspicuous example.

The Kenova quadrangle is drained either directly or indi-
rectly into Ohio River, which crosses its northeast corner.
The, chief tributaries of the Ohio are Big and Little Sandy

,rlvers and Twelvepole and Tygarts creeks, the last-named

flowing across the extreme mnorthwest corner of the area.

-Twelvepole Creek, entering from the Huntington quadrangle

on the east, flows about 10 miles in a sinuous course in West
Virginia and empties into the Ohio at Kellogg. Practically all
the smaller streams flow into Big and Little Sandy rivers. Of
these streams, Blaine Creek, a tributary of the Big Sandy that
has an estimated length of about 70 miles, almost wholly within
this quadrangle, and East Fork of the Little Sandy are the
most important. Big Sandy River, which in conjunction with
the Ohio is the main drainage channel of -the area, is formed
by the confluence at Louisa of Tug and Levisa forks. - After
flowing northward 27 miles it joins Ohio River at Catlettsburg.

‘Levisa Fork is often referred to as Big Sandy River. ‘
Asymmetry of drainage.—For an intelligent understanding

of the present interesting arrangement of the drainage in the
Kenova quadrangle it is necessary to go beyond the limits of
the area. The causes of the asymmetrical drainage will be dis-
cussed in detail under the heading ““Geologic history.” In the
Huntington quadrangle, on the east, Twelvepole Creek flows
near the western margin of its basin, and the divide between it

~and Big Sandy River on the west is nowhere more than 3 or

4 miles distant, whereas the divide between it and Guyandot

River on the east is from 12 to 15 miles away. Similar con- -

ditions prevail in the basin of the Big Sandy in part of its

course in this area, but the difference between the width of the -

eastern and that of the western sides of its valley is not nearly
so striking as is the difference along Twelvepole Creek. The
basins of the Little Sandy and the East Fork of Little Sandy
are symmetrical, for reasons that will be given later (p. 8).

In the basin of Tygarts Creek, which flows across the extreme

northwest™ corner of the quadrangle the lack of symmetry is
notable, but the asymmeétry is opposite in kind to that in the
basins of Big Sandy River and Twelvepole Creek. (See fig. 3.)

'RELIEF.

The Kenova quadrangle lies near the western side of the
Appalachian Plateau, in the lowland section, which contrasts
with the upland section to the southeast, in West Virginia,
southwestern Virginia, and western” North Carolina. The
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- level plain.

“ancient stream valleys.

plateau character within the area can now be realized only
by broad general views from eminences within it.
views the hilltops merge into what appears to be a continuous
This ancient surface slopes gently from an alti-
tude of 1200 feet along the southern edge of the quadrangle to
a little above 1000 feet in its northwest corner.

The surface of the quadrangle, like that of most of the plateau,
is decidedly irregular. It has been so much dissected that it
now contains scarcely any level land except the flood plains of
the larger streams. The extensive dendritic erosion, which is

illustrated in figure 3, has produced sharp ridges, many of

them barely wide enough for wagon roads, alternating with
rather narrow V-shaped valleys having narrow flood plains
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and hernice are very fertile. In the valleys of the larger streams
some wheat is grown, but the principal crop is corn. Tobacco
is cultivated on many of the hillsides in Carter County. The
crops named and the usual garden crops constitute the princi-
pal products of the soil. The timber resources of the area are
of little importance, most of the big timber having been
removed during the days of the old charcoal iron furnaces, in
“the seventies and early eighties of the nineteenth century.

Roads.—Although the country is comparatively rugged, it
is traversed by a network of fairly good country roads, the con-
struction of which is facilitated by the softness of the rocks.
In Boyd County the roads are notably well kept, and there
are many miles of “pike,” or macadamized roads.
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FIGURE 8. —Dra.ma,ge map of the Kenova and-Huntington quadraugles and’ a.dJacent area to the west, showmg the asymmetry
of the streams. :

that reach well up to their heads. The relief though not great
is pronounced, ranging from about 150 to 300 feet.
The lowest points in the quadrangle are those farthest down-

“stream on Ohio and Little Sandy rivers and on Tygarts Creek.

The flood plain of the Ohio slopes from about 560 feét above

‘sea level at the eastern side of the quadrangle to about 530 feet

at the western side. The flood plain of the Big Sandy has an

~elevation of about 600 feet at the south edge of the quadrangle

and 550 feet where it enters the Ohio near Catlettsburg.” It
thus has a gradient of 1.1 feet per mile within the quadrangle.
This is slightly less than the gradient of Little Sandy River.

The flood plam of the Ohio in this area averages “three--

fourths of a mile in width. On its mar_gms are older gravel
and silt terraces, splendidly developed in Ashland, Ky., and
beyond the eastern limits of the area in Huntington, W. Va.,

these two cities being in part built on them. These terraces
have not been shown on the map, owing to its small scale.

The flood plain of the Big Sandy ranges in width from one-
half to three-fourths of a mile. The flood plain of the Little
Sandy from Grayson to Argillite is wider, but along the upper
part of this river there is no flood plain, the stréam flowing

through a gorge in the Sharon conglomerate member of the

Pottsville formation. The flood plains of both Bigand Little
Sandy rivers are terraced, the vertical distance between the
terraces on Big Sandy River ranging from 8 to 10 feet.

Tight® has given a very complete description of many of
the modifications of the drainage in this general area, and some
of his descriptions apply closely to special localities in the
Kenova. quadrangle. Back of Ashland, for example, is a dis-
trict known as the “Flatwoods.” This can be readily made
out on the ‘topographic map from the absence of contours,
which indicates a flat country. These flat lands represent
Similar remnants of old valleys occur
along Big and Little Sandy rivers and are shown on the areal
geology map as areas of high gravel deposits. "Where the
present streams follow the old valley floors they have cut nar-
row gorges. These old valley floors slope gradually from the
heads of the rivers to their mouths, as do the valleys of the
present streams. In Tight’s account of the “Flatwoods” area
and of Teays Valley, in the Huntington quadrangle, on the east,
the gravel and silt deposits are -minutely described.?

CULTURE.

Settlement—The largest towns in the area are Ashland;

Catlettsburg, the county seat of Boyd County; Louisa, the

county seat of Lawrence County; Grayson, the county seat of
Carter County, in Kentucky; and Kenova, in West Virginia.
It is doubtful whether the combined population of the larger
towns equals the strictly rural population.

Farming.—The area is under general cultivation. The
flood plains of the streams are subject to periodical overflows

*Tight, W. G., Drainage modifications in southeastern Ohio and adjacent
parts of West Virginia and Kentueky: Prof Paper U. 8. Geol. Survey No.
18, 1908, pp. 27 et seq. . i

b Idem; pp. 50 et seq.

Railroads—The main line of the Chesapeake & Ohio Rail-
way enters the area from Huntington, W. Va., crosses Big
Sandy River at Hampton and follows the south bank of the

Ohio. The Big Sandy ‘division of this line runs along the

‘west bank of Big Sandy River. The Louisville & Lexing-
‘ton division leaves the main line at Ashland and crosses the
‘northwestern part of the quadrangle. The Ashland Coal &

Iron Railway runs from Ashland to Denton; its tracks are

used by the Louisville & Lexington division of the Chesa-
peake & Ohio. The Norfolk & Western Railway has recently
-built a line on " the east bank of Big Sandy River which con-
nects with its Twelvepole division and crosses the Ohio at
Kenova.
Kenova. The Eastern Kentucky Railway, a short line con-
structed several years ago, runms from Webbville, Lawrence

County, to Riverton, Greenup County, where it joins the ,

Qhesapeake & Ohio Railway."

River improvements.~—Big Sandy River has been under
improvement by the United States Government since 1878,
In the Kenova quadrangle three locks have been built on this
river below Louisa, one on Tug Fork at-Saltpeter, and one on
Levisa Fork at Chapman.
gable the whole year instead of during only about eight
months, and the present commerce will be largely augmented.
The developmert of the thinner coals in the Kenova area and
‘the thicker beds near the headwaters of the river will also be
‘aided. Thesmaller streams, which are used chiéfly in transport-
ing logs and ties, are navigable during only a short season.

Relation of culture to topography.—The larger towns of the
‘area are on the railroads, which naturally have been built
along the ‘easiest rotites—the river valleys. In the valleys,
also, erosion has cut deepest, and in them, consequently, the
workable beds of coal and clay are best exposed. Only from
‘such localities could these products be removed cheaply and
expeditiously to market, and therefore the coal and clay of the
area have been ‘exploited chiefly along Ohio River, Williams
Creek, and Little Sandy River. -

The majority of the rural population live in ‘the stream
‘valleys, because' most of the roads have been built along these
.valleys and because the only level lands in the area are the
flood plains of the streams. The roads in the valleys have
generally been built slightly up on the valley sides, to avoid
washouts caused by the spring freshets. Though in a broad
“way they follow the gradients of the streams rather closely, yet
they run up and down across many hills in their courses.
As the area is much dissected by streams many of the other
roads cross numerous divides, and in order to obtain eagy
grades most of them have been run diagonally over the ridges.
Ridge roads—roads along or near the-tops of ridges—are few

and are as a rule long, tortuous, and poorly kept up, for few

people live on the ridges.
The valleys are generally cultivated, but the hillsides have
‘not been entirely neglected. In parts of the quadrangle—in

Carter County, for example—even steep hillsides are planted

in tobacco.
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were deposited in or by water.

- total thickness is between 1100 and 1200 feet.

The Baltimore & Ohio Railroad has a terminus at

The river will thus be made navi- -

- hoga shale of Ohio,

DESCRIPTIVE GEOLOGY.
~ STRATIGRAPHY.
- NATURE AND AGE OF THE ROCKS.

With one exception the rocks appearing at the surface in the
Kenova quadrangle are of sedimentary origin—that is they
They include sandstone, shale,
limestone, coal beds, iron ore, clay, and glass sand. Their
The sedimen-
tary rocks belong to the Carboniferous system, except the
imperfectly consolidated gravels of the river terraces, which are
of Pleistocene age, and the alluvium of the flood plains, which
is of Recent age. The Mississippian and Pennsylvanian series

- of the Carboniferous system are represented in the rocks of this

quadrangle. Each series comprises several formations, which
in turn are subdivided into members, the various subdivisions
being distinguished by their lithologic character and their fos-
sils. The workable coals of the area are found in the Pennsyl-
vanian series. '

A knowledge of the rocks beneath those which outcrop at
the surface has been obtained from deep wells drilled in search
of oil and gas. Some of the facts thus obtained are merely
supplementary to the knowledge obtained from the surface
studies, but much of the information is entirely new. This
method of obtammg knowledge of the lower rocks is likely to
cause errors in correlation, for the following reasons: First,
the division of these rocks into geologic units is based almost
wholly on-differences in physical character, distinctions which
often fail when applied to surface rocks; second, the deter-
mination of lithologic characters is often made by persons -
ineompetent to make such discriminations; and third, unless
measurements are made with steel tape errors in determination
of thickness of beds are likely to be made. On the other hand
the horizons at which the driller’s general knowledge of the

- underground stratigraphy of a given district would lead him
- to expect-to find oil and gas are usually carefully watched for,
- and hence the upper and lower limits of the oil and’ gas bear-

ing beds are as a rule rather closely determined.
ROCKS NOT EXPOSED.

DEVONIAN SYSTEM

The records of deep wells show, beneath the shales and
sandstones at the base of the Mississippian series, a body -of

‘more or less calcareous shale, 500 to 600 feet thick, at the base of

which-occurs a gas or oil bearing limestone, called the Ragland
sand by the Kentucky drillers. This oil-bearing bed is a lime-
stone and is believed "to be the “Corniferous” limestone of the
Kentucky Geological Survey reports. If this is correct ‘the
shales above the Ragland ‘“sand’ are Ohio shale. In some

~ wells the Ragland is underlain by a few feet of black shale,
‘but in others the underlying rocks are more or less calcareous. -

It is probable that the wells drilled in the southern part of the

‘area (see well sections on the columnar-section sheet) reached
‘Silurian limestone.

_ This limestone may have been reached
also in some wells near the northern part of the quadrangle, as -

‘in that at Central City, in the Huntington quadrangle, where

a part of the 215 feet of limestone at the base of the section
(see p. 3) may be Silurian. This statemént is based on the
fact that in Ohio, where these rocks outcrop, the limestones at

the base of the Devonian are nowhere over 75.feet thick.*

CARBONIFEROUS SYSTEM.
MISSISSIPPIAN SERIES.

The Mississippian series includes the Maxville limestone and
the underlying rocks, its lower boundary being provisionally
drawn by most géologists at the base.of the Bedford shale. In
some wells the Maxville limestone is overlain by thin red and
green shales, which also belong to the Mississippian. The
average thickness of the series is about 700 feet in the northern
part of the quadrangle and somewhat less farther south.

The Berea sandstone and the Sunbury (¢ Berea”) shale near
the base of the series consist of oil and gas bearing sandstone -
and shale from 60 to 200 feet in thickness. ~Although these

formations do not outcrop in the quadrangle, they have been

identified by Foerste at Vanceburg, Ky., a few miles to the
northwest.” In several of the well sections the Berea sandstone
has been designated limestone in the driller’s records, but it
should probably have been called sandstone, for near the sur-
face in the same wells beds that are almost certainly known to
be sandstones are also given as limestones.  (See well sections
Nos. 2, 8, 5, 6, 7, 11, and-12 on’columnar-section sheet.)-
Upon the Sunbury shale lies a rather thick body of shales
containing a few thin beds of saridstone, presumbly the Cuya-
In the wells'in the northern part of the
quadrangle this shale ranges in thickness from 370 to 470
feet. In the .wells in the central part of the quadrangle,
except the Alum City Oil Co.s well at Straight Creek (well
section No. 2), its thickness is rather uniform, ranging from
875 to 440 feet. It is fairly uniform also along the southern

~ edge of the quadrangle, most wells showing about 400 feet.

% Rept. Ohio Geol. Survey, vol. 7, 1893, plate opposite p. 4.
© YFoerste, A. F., Jour. Geology, vol. 17, 1909, pp. 165, 166, 174.




In most of the records the rocks are described as sand and

shale, the latter commonly light or gray, but in places dark
or black. ILocal limestone layers are also recorded.

Log of Guffey well, just north of Grayson, Carter County, Ky.

ests” | Depth.
Carboniferous: : Feet., | Feet.
Quicksand . ___________ .. 28 .28
Slate, blaek._____ . ___ 30 58
Sandstone _____________.________.____ e e 12 70
Slate, black . ____ 10 80
Limestone [Maxville] _________________________ __________ 20 100
Shale, dark green, sandy . ... _______________________ 230 330
Slate, light gray, andsandshells ._______._______________ 270 600
" Sandstoneand shale...__.__._ .. ____________.______._____ 50 650
Sandstone, slate, andshells_______________________.______ 85 735
Slate, black (‘‘Berea” [Sunbury]shale).._______.________ 22 57
Sand, Berea (ociland gas) _._.____________ ____. R 112 869
Slate, gray (Bedford?)_______ . 25 894
Slate, red (Bedford f)- .- .- __ S 8 900
Devonian: A
Slate, blaek ______ L 116 | 1,016
Slate, white._____________________ . __. 5 1,021
Slate, blaek ________ 169 1,190
Slate, white_ ___________ . 20 1,210
Slate, blaek_ . 95| 1,805
Slate, white_._________________ . ___ 118 | 1,428
Limestone, ‘' Corniferous,” (oiland gas).. ... __.__..____ 2 1, 425
Silurian :
Limestones, fine and coarse ; strong flow of salt water at
1,475 feet_________ e e 55 1, 480

Section of Carboniferous and Devonian strate in well on Fourpole Creek,
near Ceniral City, W. Va.

'I;gscs]f' Depth.
. Feet. Feet.
Conductor [sand and gravell] __________________ . ___________ 26 26
Shale and lime [sand?]_____ _________ . ____ 94 120
LAMe oo S 7 197
Slate and fire clay__________ . ______ 98 225
Sandstone __.___ . 25 250
Shale e 50 300
Sandstone ___________ .. 30 330
Slate, black .. 10 340
Sand, gra,y_____________________; _____________________________ 60 400
Slate, black ___ el 10 410
Sandstone .o 85 495
Slate, white and blue_ ... ___._____________.____________ 25| 520
Sand and lime____________ oo ___ T 20 540
1At 20| 560
Slate, black. .. . 175 735
Sandstone, gray ... .25 760
Slate, black and blue.___ . __________ - _________________. 75 835
Shaleand lime_.__._____________________ SR 30 865
Sandstone _._______________ L 80 8§95
Slate, blaeck. ___ e 40 935
Limestone _ . .. oL 5 940
State, black____________ .. 30 970
Limestone [Maxville]._______________________________ . 150 | 1,120
SI€ - oo oo 28 | 1,148
Sand, gray [Big Injun]. ... ___ . _____ 17 1,825
Shale, black . L 3710 | 1,695
Limestone, hard ________ o __ 107 1,705
Slate, brown.___ ... . SR 25| 1,780
Sandstone ____________ .. 25 1,755
Slate, black ____________ S 10 | 1,765
Sand and lime__.______________________._.________.___________| 2| 1,788
Slate _.. .. e 6] 1,794
Shale, blaek .. ... 20 | 1,814
Sand, black [Berea] ___. ___.____ ______ e o7 1,911
Slate. 24| 1,985
Slate, white_.________ . L 100 | 2,085
. Limeand shale.___________________________ e 9| 2044

Slate, black ______________ L ___ SR 211 2,55
Slate, brown.___________ S 55 2,810
Sand and shale__._______________ .. 45 2, 355
Slate, black and blue____________ o ___ 30 2, 385
Sand, blaek __________ ... 30 | 2,415
Slate, black . ________ e 5] . 2,420
Sand, white_______ .. 5| 2,425
Slate, various eolors______ . ____ oo __ 325 2,750
Sandstone _. el 5 2,756
Limestone [part of this limestone may be Silurian]__________ 215 | 2,970

In the wells in the northern part of the quadrangle there is
a persistent sandstone beneath the Maxville limestone. In
places it is overlain by a shale bed, commonly thin but 40 feet
thick in the Joshua Kelly well (well section No. 1, on colum-
nar-section sheet). At Straight Creek and on Glancy Fork no
sandstone was recorded at this horizon, but the Horseford
Creek well (No. 18) shows 95 feet of it. In the Blaine Creek
section (No. 19) 370 feet of white sandstone and conglomerate
are reported at this horizon, and undoubtedly part of this
thickness is the upper sandstone of the Logan formation. =The
remainder may be sandstone of Pennsylvanian age, the inter-

vening Maxville limestone being locally absent, or it may be

limestone erroneously called sandstone. The sandstone is gen-
erally absent from the wells in the southern part of the quad-
rangle, except the Jason Boggs well (No. 5), where it is said
to measure 345 feet, the underlying shale measuring only 75
feet. This determination of the lithologic character of the
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_rocks is open to question, as the shale below the sandstone is

elsewhere much thicker than the sandstone itself. In a care-
fully kept record of the Guffey well, north of Grayson, no
typical sandstone is reported from this horizon. The complete
record, which seems to be the only one known in this part of
the quadrangle, is given above to show the character of the

‘underlying formations in this part of Carter County.”

In the record of the deep well near Central City, W. Va.,
the sandstone, overlain by 28 feet of shale, is recorded as 177
feet thick, showing that it extends eastward beyond this
quadrangle.” The well was drilled in 1898. The record given
above was furnished by Thomas W. Harvey, owner. =

The meager data available in this quadrangle indicate that
this sandstone thins out southward. It represents the Burgoon
sandstone (the Big Injun sand of the Pennsylvania drillers),
the Big Injun group of the Kentucky Geological Survey, and
the Blackhand and Logan formations of the Ohio Geological
Survey. Its thickness ranges from 70 to 370 feet.

ROCKS EXPOSED. -

CARBONIFEROUS SYSTEM.
MISSISSIPPIAN SERIES.
LOGAN FORMATION.

About 100 feet of the upper part of the Logan formation is
exposed in the Kenova quadrangle. It is best seen in the
valley of Tygarts Creek, on the hills about Warnock. The
rocks are shale, shaly sandstone, and sandstone, and form a
part of the sandstone and shale just described as occurring
beneath the Maxville limestone in the deep wells.

MAXVILLE LIMESTONE.

Upon the Logan formation lies a massive limestone, the Sub-
Carboniferous limestone of the Kentucky Geological Survey,

~which has been correlated with the Maxville limestone of Ohio.

Its outerops in the Kenova quadrangle are small and are con-
fined to its northwestern part, two appearing in the valley of
Everman Creek in Carter County, close to the west edge of the
quadrangle, and another on the North Fork of Oldtown Creek.
Its thickness in this quadrangle is less than 25 feet. In the
Everman Creek area it is overlain by a thin bed of iron ore.
The Maxville limestone is recorded in all the deep well
sections except one (No. 19), near the mouth of Blaine Creek,
and it serves as a convenient key horizon. Its apparent
absence in the Blaine Creek well is not easily explained, since
in the Horseford Creek well, 1.5 miles distant, the limestone is
reported to be 140 feet thick. It was probably encountered in
the Blaine Creek well but was considered a sandstone. In
other wells, notably Nos. 2 and 12, the Maxville limestone

-seems abnormally thick. It is possible that the lower part of

this limestone as recorded is either sandstone or shale, for it is
reasonably certain that in these wells, as in others drilled in
this area, some sandstone has been reported as limestone.

PENNSYLVANIAN SERIES.

The top of the Maxville limestone marks the base of the
Pennsylvanian series, unless the overlying red shale encoun-
tered in some well borings should prove to be Mississippian.
As in other parts of the northern Appalachian bituminous coal

field, the Pennsylvanian series comprises four formations, the.

Pottsville, Allegheny, Conemaugh, and Monongahela, each
made up of a number of members.

POTTSVILLE FORMATION.

Name, limits, and thickness.—The Pottsville formation takes
its name from Pottsville, Pa. It is the lowest formation of the
Pennsylvanian series. It rests unconformably on Mississip-
pian rocks and comprises all the beds above the Mississippian
to the top of the Homewood sandstone. It is distinguishable
from the formations below and above by both its lithologic
character and its fossils. The entire formation is exposed in
the northwestern part of the quadrangle, where it has a thick-

ness of about 400 feet. It is much thicker in the southern

part of the quadrangle, where at least 600 feet of it are exposed
and a well record shows'it to be nearly 1400 feet thick.
Distribution and character.—Nearly one-half of the entire

“surface of the quadrangle is occupied by the Pottsville forma-

tion, which consists chiefly of sandstone but contains scattered
beds of shale, iron ore, limestone, and coal. In the southeast-
ern part of the quadrangle it is well developed and a nearly
complete section of the exposed rocks was obtained along

Levisa Fork and in the surrounding hills. This section is |

given in the next column. 7
It is probable that in places south of Louisa, where the

~ sandstone called Homewood is very massive and apparently
homogeneous throughout, it is not wholly of true Homewood

age. -Its lower part probably belongs under the Upper Mercer
coal (No. 4 of Kentucky Survey), which was cut out in places
by a thickening of the lower sandstone member. Only the
upper part of the bed in these places should be regarded as the
true Homewood sandstone.

@Qil and gas: Bull. Kentucky Geol. Survey No. 1, 1905, p. 74.
bCampbell, M. R, Huntington folio (No. 69), Geol. Atlas U. 8., U. 8.,
Geol. Survey, 1900, p. 8. -

Section of Pottsville formation on Levisa Fork south of Louisa, Lawrenc -

County, Ky.
. Ft. in.
Sandstone, massive (Homewood) ___ ... ... 40-60
Coal (Upper Mercer, No. 4 of Kentucky Survey).
Ore, black band ______________ . ____ 8-12
‘Coneealed __ .l - 20
Sandstone, massive_______ __________________________ 20
Shale or sandstone________ e - ) 15
Coal (Lower Mercer, No. 8 of Kentucky Survey).
Probably shaly sandstone __________________________ 50-60
Coal (Quakertown?)________________________________ 4-8
Probably sandstone _______ . ________________ E 21
Concealed, but probably shaly sandstone__________ 19
Concealed ____ . 17
Sandstone, laminated_ . _____________________________ 5
Coneealed ___ e 20
Shale with five small coal beds, the topmost of
which is the so-called ““ Little Cannel seam”______ 32 8
Sandstone, massive____________________.______._____ 40-100
" Interval o - 30+
Shale, drab.____________ .. 5
Shale, blaek . _ . 3
Shale, dark_ . ___ i eeeen 4
Coal (Sharon?)____._______ .. 1 4
Shale and sandstone______________________ . ______. _ 5 .
Coal bIoOM _ _ - o e R 6
Sandstone, conglomeratic, massive (Sharon?) _______ 40+
Shale ______. e 10
Coal Bloom __ e 1
Shale and sandstone____ ____ _________.______._____ 10
Shale .. 5
Limestone, blue _________ .. 8
Shale, g1ay .. 2-b
Limestone, blue ______________________________ 1
Shale, dark__ .. oo 5
Sandstone _____ .o 4
Shale ____.___________ e e e g 3
Coal bloomy__ - e 1-2
Shale ___ e 3
Coal bloom.
Sandstone, massive________. . _________.______.___ . 4
Coal bloom.
Fireelay. ... ... 8
Sandstone ________ el 13
Concealed __________ . 20
Sandstone, shaly, micaceous____._.______._____._____ 10

The section shows several massive sandstones separated by
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