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The Geolrgical Survey is making a geologic
map of the "Tnited States, which necessitates the
preparation of a topographic base map. The
two are being issued together in the form of an
atlas, the parts of which are called folios. Each
folio consists of a topographic base map and
geologic maps of a small area of country, together
with explanatory and deseriptive texts.

THE TOPOGRAPHIC MAP.

The features represented on the topographic
map are of three distinet kinds: (1) inequalities
of surface, called relief, as plains, plateaus, valleys,
hills, and mountains; (2) distribution of water,
called drainage, as streams, lakes, and swamps;
(3) the works of man, ecalled culture, as roads,
railroads, boundaries, villages, and cities,

Relief—All elevations are measured from mean
sea-level. The heights of many points are accu-
rately determined, and those which are most
important are given on the map in figures.
It is desirable, however, to give the elevation of
all parts of the area mapped, to delineate the
horizontal outline, or contour, of all slopes, and to
indicate their grade or degree of steepness. This
is done by lines connecting points of equal eleva-
tion above mean sea-level, the lines being drawn
at regular vertical intervals, These lines are
called contours, and the uniform vertical space
between each two contours is called the contour
interval. Contours and elevations are printed in
brown.

The manuer in which contours express eleva- |

tion, form, and grade is shown in the following
aketch and 1:ur1'eslmmling contour map:

Fig. 1.—Ideal sketeh and eorresponding eontour map.

The sketch represents a river valley between
two hills. In the foreground is the sea, with a bay
which is partly closed by a hooked sand-bar. On
each side of the valley is a terrace. From the
terrace on the right a hill rises gradually, while
from that on the left the ground ascends steeply
in a precipice. Contrasted with this precipice is
the gentle descent of the left-hand slope. In the
map each of these features is indicated, directly
beneath its position in the sketch, by contours.
The following explanation may make clearer the
manner in which contours delineate elevation,
form, and grade:

1. A contour indicates approximately a certain
height above sea-level,
contour interval is 50 feet; therefore the con-
tours are drawn at 50, 100, 150, 200 feet, and so on,
above sealevel. Along the contour at 250 feet lie
all points of the surface 250 feet above sea; and
similarly with any other contour. In the space
between any two contours are found all elevations
above the lower and below the higher contour,
Thus the contour at 150 feet falls just below the
edge of the terrace, while that at 200 feet lies
above the terrace; therefore all points on the
terrace are shown to be more than 150 but less
than 200 feet above sea. The summit of the
higher hill is stated to be 670 feet above sea,
accordingly the contour at 650 feet surrounds it.
[n this illustration nearly all the contours are
numbered. Where this is not possible, certain
contours — say every fifth one—are accentuated
and numbered; the heights of others may then

numbered contour.

In this illustration the

EXPLANATION.

2. Contours define the forms of slopes. Since
contours are continuous hc_rrizau’ml lines conform-
ing to the surface of the ground, they wind

reentrant angles of ravines, and project in passing
about prominences. The relations of contour
curves and angles to forms of the landseape can
be traced in the map and sketch, :

3. Contours show the approximate grade of
any slope. The vertical space between two con-
tours is the same, whether they lie along a eliff

on a gentle slope one must go farther than on a
| steep slope, and therefore contours are far apart
| on gentle slopes and near together on steep ones,
For a flat or gently undulating country a small
- eontour interval is used ; for a steep or mountain-
' ous country a large interval is necessary. The
! smallest interval used on the atlas sheets of the
| Geological Survey is 5 feet. This is used for
| regions like the Mississippi delta and the Dismal
Swamp. In mapping great mountain masses, like
those in Colorado, the interval may be 250 feet.
For intermediate relief contour intervals of 10,
20, 25, 50, and 100 feet are used.
| Drainage—Watercourses are indicated by blue
|lines. If the stream flows the year round the
line is drawn unbroken, but if the channel is dry
a part of the year the line is broken or dotted.
Where a stream sinks and reappears at the sur-
face, the supposed underground course is shown
’ by a broken blue line. Lakes, marshes, and other
bodies of water are also shown in blue, by appro-
priate conventional signs,

railroads, and towns, together with boundaries of
tﬂwnshii}s, ::.ulltltiesl and Stum.‘-j, and artificial
details, are printed in black.

Seales—The area of the United States (exclud-
ing Alaska) is about 3,025,000 square miles. On
a map with the scale of 1 mile to the inch this
would cover 3,025,000 square inches, and to
accommodate it the paper dimensions would need
to be about 240 by 180 feet. Each square mile
| of ground surface wounld be represented by a

on the ground would be represented by a linear
inch on the map. This relation between distance
in nature and corresponding distance on the map
is called the scale of the map. In this case it is“1
mile to an inch.” The scale may be expressed also
by a fraction, of which the numerator is a length
on the map and the denominator the correspond-
ing length in nature expressed in the same unit.
Thus, as there are 63,860 inches in a mile, the
scale “1 mile to an inch™ is expressed by ..
Both of these methods are used on the maps of
the Geologieal Survey.

Three scales are used on the atlas sheets of
the Geological Survey; the smallest is ' the
intermediate e, and the largest ,l.. These
correspond approximately to 4 miles, 2 miles,
(and 1 mile on the ground to an inch on the map.

On the scale gy a square inch of map surface
represents and corresponds nearly to 1 square
| mile; on the scale %, to about 4 square miles;
and on the scale . 'y, to about 16 square miles,
At the bottom of each atlas sheet the scale is
expressed in three different ways, one being a

' smoothly about smooth surfaces, recede into all |

or on a gentle slope; but to rise a given height '

graduated line representing miles and parts of |

' colors and conventional signs, on the topographic |

base map, the distribution of rock formations on |

| the different materials may be intermingled in
many ways, producing a great variety of rocks.

Cultwre—The works of man, such as roads, |

square inch of map surface, and one linear mile |

—

| miles in English inches, another indicating dis- |

tanece in the metrie systen i 1w '
. ¥ 1, and a third giv ing the | porous.

| surface are called ertrusive
Atlas sheets and gquadrangles. — The map is |

| fractional scale.

being published in atlas sheets of convenient size,

| The corresponding four-cornered portions of ter-
' ritory are called gquadrangles.  Each sheet on
the scale of 7, contains one square degree, i. e., a
| degree of latitude by a degree of longitude; each
| sheet on the scale of J'o contains one-quarter of

4000, 1000, and 250 square miles, respectivel ¥-

which are bounded by parallels and meridians. [ Mhese

| earried into lakes or seas may become stratified,
| 80 as to have the structure of sedimentary rocks,

uaqufx.i'f: dﬂgr'_:“; each sheet on the scale of —— | sedimentary rock, it is younger than that rock,
contains one-sixteenth of a square degree. The | and when a sedimentary rock is deposited over
areas of the corresponding quadrangles are about | it, the igneous rock is the older.

town or natural feature within its limits, and at
the sides and corners of each sheet the names of
adjacent sheets, 1f published, are printed.

Uses of the topoyraphic sheet.— Within the
limits of scale the topographic sheet is an accurate |
and characteristic delineation of the relief, drain-
age, and culture of the district represented. View-
ing the landscape, map in hand, every character-
istic feature of suflicient magnitude should be
recognizable. It should guide the traveler; serve
the investor or owner who desires to ascertain the
position and surroundings of property to be
bought or sold; save the engineer preliminary
surveys in locating roads, railways, and irrigation
ditches: provide educational material for schools
and homes; and serve many of the purposes of a
map for loeal reference.

THE GEOLOGIC MAP.

The maps representing areal geology show by

the surface of the earth, and the structure-section
map shows their underground relations, as far as

known, and in such detail as the seale permits.
KINDE OI" ROCKS,

Rocks are of many kinds. The original erust

of the earth was probably composed of égneous |
to be; it very slowly rises or sinks over wide

rocks, and all other rocks have been derived from
them in one way or another.

Atmospheric agencies gradually break up igne
ous rocks, forming superficial, or surficial, deposits
of elay, sand, and gravel. Deposits of this class
have been formed on land surfaces since the ear-
liest geologic time. Through the transporting
agencies of streams the surficial materials of all
ages and origins are carried to the sea, where,
along with material derived from the land by the
action of the waves on the coast, they form sedi-
mentary rocks. These are usually hardened into
conglomerate, sandstone, shale, and limestone, but
they may remain unconsolidated and still be
called “rocks” by the geologist, though popularly
known as gravel, sand, and clay.

From time to time in geologic history igne-
ous and sedimentary rocks have been deeply
buried, consolidated, and raised again above the
surface of the water. In these processes, through
the agencies of pressure, movement, and chemical
action, they are often greatly altered, and in this
condition they are called metamorphic rocks.

Igneous rocks—These are rocks which have
cooled and consolidated from a liquid state. As
has been explained, sedimentary rocks were
deposited on the original igneous rocks. Through
the igneous and sedimentary rocks of all ages
molten material has from time to time been foreed
upward to or near the surface, and there con-
solidated. When the channels or vents into
which this molten material is forced do not
reach the surface, it either consolidates in eracks
or fissures crossing the bedding planes, thus form-
ing dikes, or else spreads out between the strata
in large bodies, called sills or laccoliths. Such
rocks are called dnfrusive. Within their rock

| organic sediment,
 formed from chemical and organic deposits are
| limestone, chert, gypsum, salt, iron ore, peat,

enclosures they cool slowly, and hence are gener-
ally of erystalline texture. When the channels |
reach the surface the lavas often flow out and build |
up voleanoes. These lavas cool rapidly in the air,
acquiring a glassy or, more often, a partially crys-

talline condition.
The igneous rocks thus formed upon the
Explosive action |
often accompanies voleanic eruptions, causing |
ejections of dust or ash and larger fragments. |
materials when consolidated constitute
breceias, agglomerates, and tuffs. The ash when

The age of an igneous rock is often difficult or
impossible to determine. When it cuts across a

They are usually more or less |

Under the influence of dynamic and chemical |

The atlas sheets, being only parts of one map of | forces an igneous rock may be metamorphosed.

; the United Sfﬂ:tf:'hk. are laid out without regard to | The alteration may involve only a rearrangement |
‘ : thfﬁ boundary lines of the States, counties, or town- | of its minute particles or it may be accompanied
be ascertained by counting up or down from a  ships. To each sheet, and to the quadrangle it | by a change in chemical and mineralogic composi. |

| represents, is given the name of some well-known | tion.

Further, the structure of the rock may be |

changed by the development of planes of divi.
sion, so that it splits in one direction more easily
than in others, Thus a granite may pass into a
gneiss, and from that into a mica-schist.

Sedimentary rocks—These comprise all rocks
which have been deposited under water, whether
in sea, lake, or stream. They form a very large
part of the dry land.

When the materials of which sedimentary rocks
are composed arve carried as solid particles by
water and deposited as gravel, sand, or mud, the
deposit is called a mechanical sediment. These
may become hardened into conglomerate, sand-
stone, or shale.  When the material is earried in
solution by the water and is deposited without
the aid of life, it is called a chemiecal sediment ;
if deposited with the aid of life, it is called an
The more important rocks

lignite, and coal. Any one of the above sedi-
mepntary deposits may be separately formed, or

Sedimentary rocks are usually made up of

'layers or beds which can be easily separated.

These layers are called strate. Rocks deposited
in successive layers are said to be stratified.
The surface of the earth is not fixed, as it seems

expanses, and as it rises or subsides the shore-lines
of the ocean are changed : areas of deposition may
rise above the water and become land areas, and
land areas may sink below the water and become
areas of deposition. If North America were
gradually to sink a thousand feet the sea would
flow over the Atlantic coast and the Mississippi
and Ohio valleys from the Gulf of Mexico to the
Great Lakes; the Appalachian Mountains would
become an archipelago, and the ocean’s shore
would traverse Wisconsin, lowa, and Kansas, and
extend thence to Texas. More extensive changes
than this have repeatedly occurred in the past.

The character of the original sediments may be
changed by chemical and dynamic action so as to
produce metamorphic rocks. In the metamor-
phism of a sedimentary rock, just as in the meta-
morphism of an igneous rock, the substances of
which it is composed may enter into new com-
binations, or new substances may be added.
When these processes are complete the sedimen-
tary rock becomes crystalline. Such changes
transform sandstone to quartzite, limestone to
marble, and modify other rocks according to
their composition., A system of parallel division
planes is often produced, which may cross the
original beds or strata at any angle. Rocks
divided by such planes are called slates or schists.

Rocks of any period of the earth’s history may
be more or less altered, but the younger forma-
tions have generally escaped marked metamor-
phism, and the oldest sediments known, though
generally the most altered, in some localities
remain essentially unchanged.

Suprficial rocks—These embrace the soils, clays,
sands, gravels, and bowlders that cover the surface,
whether derived from the breaking up or disinte-
gration of the underlying rocks by atmospherie
agencies or from glacial action. Surficial rocks
that are due to disintegration are produced chiefly
by the action of air, water, frost, animals, and
plants. They consist mainly of the least soluble
parts of the rocks, which remain after the more
soluble parts have been leached out, and hence
are known as residual products. Soils and sub-
soils are the most important. Residual accumu-
lations are often washed or blown into valleys or
other depressions, where they lodge and form
deposits that grade into the sedimentary class.
Surfieial rocks that are due to glacial action are
formed of the products of disintegration, together
with bowlders and fragments of rock rubbed from
the surface and ground together. These are
spread irregularly over the territory occupied by
the ice, and form a mixture of clay, pebbles, and
bowlders which is known as till. It may occur
as a sheet or be bunched into hills and ridges,
forming moraines, drumlins, and other special
forms. Much of this mixed material was washed
away from the ice, assorted by water, and rede-
posited as beds or trains of sand and clay, thus



DESCRIPTION OF THE HUNTINGTON QUADRANGLE.

GEOGRAPHY.

General relations.—The Huntington quadrangle
embraces an area of about 938 square miles, extend.-
ing from latitude 38° on the south to 38° 30’ on
the north, and from longitude 82° on the east to
82° 30" on the west. The greater part of this
quadrangle lies within the State of West Virginia,

but its northwest corner extends into Olio, |

and its southwest corner includes a very small
portion of Kentucky.
parts of the counties of Wayne, Cabell, _
Lincoln, Putnam, and Logan of Wegt embraced.
Virginia, Lawrence of Ohio, and Lawrence of
Kentueky. Tt is named from the eity of Hunting-
ton, the largest town within its borders,

In its geographic and geologic relations this |
quadrangle forms a part of the Appalachian prov- |
ince, which extends from the Atlantic Coastal |

Plain on the east to the Mississippi lowlands on
the west, and from eentral Alabama to southern
New York,

Subdivisions of the Appalachian province—

Respecting the attitude of the rocks, the Appala- |
chian provinee may be divided into two nearly |

equal parts by a line which follows the north-
western side of the Appalachian Valley, along the
Allegheny Front and the eastern escarpment of
the Cumberland Platean. East of this line the
rocks are greatly disturbed by folds and faults,
and in many places they are so metamorphosed
that their original character can not be determined.

West of the division line the rocks are almost |
wholly sedimentary and with few exceptions the |
strata lie nearly flat, in approximately the same |

attitude in which they were deposited.

The western division of the provinee is there-
fore sharply differentiated from the eastern divi-
sion, but it can not be so easily sepa.

SRt . - Relation he=

I'ﬂte‘.l [‘I'I}HI tlll.": I'ﬁ]]]ullll”g Pﬂ}l't“}" ﬂ}i' t.h.(_’! tween the
S S : : Appalachian
Mississippi Valley. In a geologic sense proyines and

sippl Yalley.

it is a part of the Mississippi Valley.
The character and stratigraphic suceession of the
rocks are the same, and the geologic structure
which is characteristic of one is also found through-
out the other. On account of these facts it would
be arbitrary, on geologic grounds, to separate the
two, or, in other words, to assign a definite west-
ern limit to the Appalachian province.

From a physiographic standpoint this division
is clearly a part of the Appalachian provinee, for
its history can not be written apart from that of
the whole provinee, but it has little or no relation
to the region west of Mississippi River, either in
its physiographic history or in its present surface
features. This division is, therefore, physiograph.
ieally limited on the east by the Alle-
gheny Front and the eastern escarpment
of the Comberland Platean and on the Appaiachian
west by the flood plain of Mississippi
River and the prairie plains of Illinois and Indi-
ana. In contradistinetion from the low lands on
either side, it has been called by Powell the Alle-
gheny Plateaus.

The Allegheny Plateaus are made up of a variety
of topographic features, including the greatly dis-
sected Cumberland-Allegheny Platean |,
on the east, the Highland Rim and the Pateass.
Lexington Plain in the middle of the territory, and
the Central Basin of Tennessee and the low plains
hordering the Mississippi River on the west.

The geologic structure of the Allegheny Pla-
teaus is comparatively simple. The strata lie
nearly flat, but in many places along the eastern
margin their horizontality is disturbed by sharp
folds which give rise to long, even-crested ridges,
or to equally long, narrow valleys parallel with
the margin of the field. In the interior there are
a few broad folds, but their height is so small
compared with their breadth that the resulting
dip of the rocks is scarcely perceptible.

The most prominent structural feature is a low,
broad arch, known as the Cincinnati anticline,
which enters this division of the prov-
ince from the direction of Chicago; it #nticline.
curves southward through Cineinnati;, Ohio, and
Lexington, Kentueky, and then trends to the sonth-
west, parallel with the Appalachian Valley, as far as
Nashville, Tennessee. Its maximum development
is in the vicinity of Lexington, where the Trenton

Limits of the
western di=
wizslon of the

The guadrangle embraces |

limestone is exposed at the surface at an altitude
of 1000 feet above sea level, but in Tennessee it
again swells out into a dome-like structure which,
being eroded, is represented topographically by
the great Central Basin of Tennessee.

Allegheny Plateaus into two parts, or struetural
basins, which differ from each other in the charae-

structure, and in the topography developed upon
them. The eastern basin, extending the entire
length of the province from northeast
to southwest, is well known as the
Appalachian coal field. The western
basin is more restricted, being the southeastern
part of the coal field of Illinois, Indiana, and Ken-

Divisions of
the Alle=
gheny Pla-
Ledus.
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Caoml fheld s repreganted by thee shaded nrea,

tucky, The rocks outeropping on the crest of the
| Cincinnati anticline are prevailingly ecalcareous,

hence the two coal fields are not only structur-
streams have dissected it extensively.

ter of the rocks which they contain, in geologic |

[ and Tennessee,

' berland Plateau, where it has approximately the

separating, in Kentucky, the great interior plain |
from the higher and more hilly region of the eoal |
field, and in Tennessee marking the
line between the Eastern Highlands
and the Cumberland Platean, In the

Escarpment
at western
margin of
coal field.

Geographically this anticline separates  the | latter State the escarpment is steep and 1‘9gu|=1ri

and the plateau is very perfectly preserved, but |
in the former the eapping rocks were not hard
l':llt'rl.tg__{h to protect the plain after it was llp‘“ftl‘.d,
and it has been completely dissected by the numer-
ous streams which drain its surface, forming a
hilly region in the place of the plateau and a |
broken margin of irregular hill slopes instead of |
an escarpment. North of Ohio River the distine-
tion between the topographic features is less pro-
nounced than farther south and there is more or
less merging of the eastern plateaus into the low
plains of the Mississippi Valley.

From the foot of the escarpment which marks |
the western limit of the coal-field platean there
extends a second plain or plateau, which is a
prominent feature of the topography of Kentucky
This plain stands at an altitude
of about 1000 feet throughout the

“Blue grass” region of Kentucky, and aititages |
= 5 x 5 1060 feet. |
can be traced northward into Ohio :

and Indiana. In Tennessee it is beautifully |
developed along the western front of the Cum- !

same altitude as in central Kentucky. Doubtless

| this surface once extended across the Central

of rocks which are lithologically very different |

| from the sandy coal-bearing strata on either side.

Topography of the Allegheny Plateaus—The
Caltitude of this division is greatest along the
southeastern margin, where the ridges and pla-
teaus attain sufficient elevation to be considered
| mountains. They are not continuous, and in no
| sense can they be grouped into a mountain sys-
| tem. In the northern part of the province the
general surface forms a platean at an altitude of
from 2000 to 3000 feet above the sea. Upon this
platform stand numerous ridges which have been
formed by partial erosion of small anti-

‘nl]y distinet, but are separated by a wide band
|
!

clinal folds that traverse the plateau in  Guesa vy
anticlines.

lines parallel with its eastern margin,
In the central part of the basin the plateau is not
g0 well marked nor so high, and it has been deeply
| dissected by the streams which drain its surface,
leaving a hilly, broken region in the place of the

platean. This region is also free from minor folds, |

hence there are no ridges rising above the general |
| period.

| level. Farther south extensive folds oceur within
| the limits of this division, and parallel ridges are
| found which are similar to those in the northern
| part of the province.
| northern Alabama, however, the litho-
| logic and structural conditions have
| been such that the anticlines are entirely eroded,
leaving the central parts of the hroad synelines as
elevated plateaus, which, in various places, have
received local names, but which may be grouped

Anticlinal
valleys.

| tean,
The altitude of the mountainous belt varies

In southern Tennessee and |

| stream valleys, such as have been deseribed in the |
of this unsymmetrical arrangement of

Basin, for the latter is bounded on the south by
high land along the Tennessee—Alabama line, and |
on the north by the great interior plain of Ken-
tueky.

The evidence indicates that this surface was
formed by subaerial erosion which operated so
extensively that it reduced the soft rocks nearly
to the level of the sea, forming a peneplain. Since
that time the surface has been elevated to its
present position, 1000 feet above sea level, and |
Owing to

the softness of the rocks in Tennessee
Central Basin
o limited

and to the geologic structure which is
there ﬂem'elnlmn], a second limited 11|:1in ;'n::ﬂtﬂ:?:-“
vation.

was formed, which was subsequently

elevated and now forms the floor of the Central
Basin, This surface has a general altitude of |
from 500 to T00 feet, and it is separated from the |
higher surface by a steep slope or escarpment |
which is generally called the Highland Rim.
Since the formation of the Central Basin the land
has been elevated several hundred feet and the
principal streams have carved deep and narrow
valleys in its once even surface,

In northern Kentucky the conditions were not
so favorable for extensive erosion as in Tennessee,
consequently there is no feature exactly equivalent
to the Central Basin, but there are old high-level

Richmond (Kentucky) folio, which indicate that
similar, although not identieal, conditions pre-
vailed in the Ohio Valley during the same general

| to certain ancient conditions which

TOPOGRAFHY OF THE HUNTINGTON QUADRANGLE.

This quadrangle lies entirely within the Appa.

| lachian coal basin, and its topography is of the |

under the general name of the Cumberland Pla- prineipal

| from 500 feet in central Alabama to 2000 feet at |

Chattanooga, 3500 feet in the vicinity
of Cumberland Gap, and from 2000 to
4000 feet throughout the northern part
of the province. From this extreme altitude on
the southeastern margin the surface descends to
less than 500 feet on the western border, near
Mississippi River. This descent is accomplished
by a succession of steps or escarpments, which
' mark the present extent of particularly hard beds

Adtitode of
the mouns
tainous belt.

of rock and alzo the varions stages in the redue- |

| tion of the surface to its present position. The
| highest and most pronounced escarpment is along
the western margin of the Appalachian coal field,

type which characterizes that field, where the

rocks are comparatively soft and undisturbed.
Drainage—The drainage of this territory is

effected by Ohio River, which erosses the north-

west corner of 1:.11_‘E quadrangle.  It8 ., piropms
tributaries are Guyandot §ogthelr
River, Twelvepole Creek, and Big *** |

Sandy River. The first, with its principal tribu. |
tary, Mud River, drains the major portion of the

quadrangle ; Twelvepole Creek is next in import-

ance; and lastly comes Big Sandy River, which

drains but a limited amount of territory in the
southwest corner of the quadrangle. There is |
conclusive evidence that, in comparatively late
geologic time, even while this territory had much
the same appearance topographically as it has
to-day, the arrangement of the streams was very
different from the present. The details of this
history will be given in a subsequent R

paragraph, so that at present it will he drainase. |
necessary only to remark that at one time Kana-
wha River, instead of turning northward at Saint |

Albans, as it does at present, continued west’
ward through Teay Valley, along the line of the
Chesapeake and Olio Railway, by Hurricane,
Milton, Barboursville, and Huntington, and left
the territory at Central City, where the present
Ohio River is located. It is probable that Ohio
River then had no existence and that the stream
formed by the junetion of Kanawha and Big
Sandy rivers flowed northward through the val-
ley of the present Scioto River and discharged its
waters into the system of the Great Lakes. The
subsequent ponding of these northwardflowing
streams, presumably by the advance of the glacial
ice, caused them to overflow and form a new river
along the line of lowest divides. This new stream
is Ohio River, and its outlet is into the Mississippi
instead of the Great Lakes. The details of these

| great changes have not been worked out, but suf-

ficient data are now available to establish the
prineipal facts of the change as here outlined.

At that time the tributaries of Kanawha River
were Mud and Guyandot rivers, Twelvepole
Creek, and possibly a small stream that ocenpied

| the \':‘i."t‘;l.' of the present Ohio River above the

mouth of Guyandot River. When Kanawha
River was diverted to its present course, Teay
Valley was left to the former tributaries of that
stream. Mud River entered the valley near Mil-

[ton and followed it to Barboursville, where it

united with the Guyandot and a short distance
beyond reached Ohio River. In attempting to
adjust itself to the new econditions Mud River
meandered broadly over the wide valley of the
Kanawha, Its sluggish character continues to the
present day, as indicated by its name, even though
it has succeeded in removing the alluvium and is
now cutting into the rock floor of the old Kana-
wha Valley.

The arrangement of the lines of drainage in the

| basins of this quadrangle is worthy of discussion,

Unfortunately the quadrangle does not embrace

| any complete river basin, and it is necessary to
| deseribe features not shown upon this map but

found upon maps contiguous to it.

To one considering the hydrographic basin of
Twelvepole Creek, it is apparent that this stream is
flowing very near the western margin of its basin.
The divide between it and Big Sandy River on the
west is nowhere more than 3 miles from Twelve-
pole Creek, whereas the divide between Guyandot

| River and 'I"n.'n.'t-:lvelmle Creek 1= from 12 to 15

miles from the latter stream. This arrangement
of the stream can not be explained by the oceur
rence of harder beds of rock in one locality than
in another, for the strata are essentially the same
in different parts of this basin; nor can it he
explained by the dip of the rocks, for, as shown

by the structure section, the dip iz nearly due
north, or parallel with the stream instead of at “

right angles to 1t.  What, then, ean be the f,":i,ll.‘;u]

the stream in ite basin? If this case calcermmme. —
= T g ment of
stood alone it might be considered streamia
its bazin.

simply as an eccentric arrangement due

have heen
removed or so modified by erosion of the surface
as to be no longer recognizable; but when other
river systems in this region are examined it is

| found that many, thﬂug]i not all, of them have

an unsymmetrical development similar to that of
Twelvepole Creek. The facts arve therefore to he
explained by some general condition which forced
the river basins to develop in this manner.

This effect is most reasonably attributed to
tilting of the land at a time when the surface
relief was slight and the streams were

A . E LUnsymmelri=
in a state of delicate balance one against fypeane,
tilting.

another. The velocity of streams whose
direction of flow corresponded with the new slope
of the surface was accelerated by the tilting and
these streams gained an advantage over those
whose courses were in the opposite direction and
whose flow was lessened by the movement. The
more rapid streams cut more vigorously and
worked headwards at the expense of their oppo-
nents, and they thus erowded the divide between

' them up the slope, or toward the axis of uplift.

In the present ease the uplift appears to have
been on the east, with its axis approximately north
and south. Consequently the streams flowing west,

“EDLOGICAL :|L‘,—]—?
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or down the slope of the surface, have been accel-
erated, while those opposed to them have been
retarded in their development, and so have not

been able to hold their own against their more |

favored opponents, By this process the divides,

which originally may have been located midway |

between the trunk streams, have higrated up the
slope toward the axis, or, in this ease eastward,
until they approach closely the trunk stream of
the next basin in that direction.

The basin of Mud River is as strikingly unsym-
metrical as that of Twelvepole Creek, but the fact
ean not be appreciated without an examination of
the Charleston atlas sheet, which adjoins this on
the east. Asin the previous case, the major stream
is flowing within 2 or 3 miles of the western mar-
in of its basin, but on the east there is four or five
times that distance between the trunk stream and
the divide. The amount of migration has been

essentially the same, and the direction in which it |
has taken place also corresponds, hence there must

have been a common cause that affected a terri-
tory larger than a quadrangle.

Curiously enough, between these two striking
examples of unsymmetrical drainage basins is one

which is strictly symmetrical. This
- » A symmelris=
stream is Guyandot River, the largest ::I?h‘:r
= sin.

tributary of the Ohio in this territory.
It carries a much greater volume of water than
either Twelvepole Creek or Mud River, and hence,
after any erustal movement, it should more quickly

have deepened its channel to the level of the out- |

let, and consequently its tributaries would have
had sufficient advantage over their opponents to
have maintained their ground. In this case we
have an exception to account for, and it is a diffi-
cult problem to solve, for, under the conditions
just postulated, this river should have erowded
its eastern divide close to Mud River, if indeed it
should not have eaptured that stream. The expla-
tion of this anomalous feature has apparently to
do with changes in drainage that have taken place

in other portions of the coal field, and hence can |
not properly be discussed here in full, but a brief |
outline will probably be sufficient to explain the |

exception,
The alignment of the npper course of this stream

with Tug Fork of Big Sandy and the very low |

divide between them suggest a former

. . E im
connection of the Guyandot Basin above :fﬂi::éﬁcp':

. P - onal sym-
[orse Creek with that of the Big Sandy. metrica

Before this capture was effected Guyan-

dot River was presumably a ereek, smaller than
either Twelvepole Creek or Mud River. In that
condition it was not a powerful antagonist, as the
present Guyandot River would be under similar
physiographic conditions. The original stream
was so small that its tributaries gained no partieu-
lar advantage through any tilting of the surface,
and hence it remained nearly symmetrical. In later
time it appears to have had a slight advantage
over its neighbors and to have succeeded in cutting

headwards and capturing a large branch of Tug |
Fork. This greatly augmented the volume of the |
stream and increased its power of corrasion, so |

that it has cut directly down in its former channel,
Since it was thus enlarged, however, conditions
have not been favorable for the acquisition of ter-
ritory on either side, although the river is flowing
at a level lower than that of the adjacent streams.
Under certain conditions this difference would
give to the tributaries of Guyandot River a decided
advantage over those belonging to adjacent sys.

tems, and the divides would shift accordingly, but |
with the present mountainous character of the |

topography the migration of the divides is so slow
as to be inappreciable. :
Religf—The surface features of any quadrangle
are difficult of interpretation if the student is con.
fined to the facts shown in that guadrangle, for

many of the conditions which have modified the '
action of erosion so as to produce the present

topography are general in their character and ean
be understood only through a knowledge of the
surface features and the configuration of the drain
age lines over a wide extent of territory. The
topography of the Huntington quadrangle is espe-
cially diffieult of interpretation, for the rocks which
compose the surface are so nearly homogeneous
that topographic features formed at different times

and under different conditions of erosion grade |

almost imperceptibly one into another.
In attempting to read the physiographie history
of this quadrangle, it will be necessary first to
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consider the history of a portion of the same gen- |

eral region in which the topographic forms are
| well marked and clearly distinguishable one from
| another. The nearest region to which we can
' go for reference is central Kentucky, LA
where there is a clean-cut and sharp ZESEY .,
distinction between the features of the ™™

' coal field and those of the “Blue grass™ region.
This has been described in the Richmond and
| London (Kentucky) folios, to which the reader is
referred for a more detailed deseription.

In Kentucky the surface of the coal field is a
partially dissected plateau which stands at an
elevation of about 1500 feet above the level of
the sea. At its western edge there is a sharp
| descent to the surface of the Lexington Plain,
| which hag an altitude of about 1000 feet. Along
divides and near the headwaters of the streams
the latter feature is an almost perfect plain, but
near the lower courses of the principal streams

average rate of descent is considerably greater than
the slope of the surface, hence the older rocks
which are exposed in the southeastern
part of the quadrangle dip below the
surface in passing to the northwest and

Dip of rocks
steeper than

face.

are replaced by younger formations in successive |
The Charleston sandstone, which caps the |
hills in the southern half of the quadrangle, is |
harder and more resistant than the other forma-

order,

tions, hence the surface, to a certain extent, is

'modified by this stratum; but its effect is not so
 pronounced as one would imagine, for in passing

its even surface has been destroyed to some extent |

by the backward cutting of small branches. Below |
the Lexington Plain, Kentucky and Licking rivers

have cut deep gorges, but the presence of exten-
' sive terraces on both streams shows that their
down-cutting was interrupted by a pause in the
upward movement of the land, which permitted
the streams to broaden their valleys at one par-
ticular stage of their development. Since the
episode of terrace-cutting there is no evidence of
variation in the work of the streams, and presum-
ably the conditions under which it has been
accomplished have remained fairly constant from
that time to the present.

These features of central Kentucky appear to
be due to subaerial erosion; they are the results
either of complete eycles of erosion, dur-
ing which the surface of the entire Zg&ZrTi™
region was reduced to a peneplain, or of ™
partial eycles in which the reduction extended only
to such areas as were characterized by the out-
crops of soft rocks. In the Lexington region the
rocks are so nearly horizontal that, at first sight,
they appear to have controlled the operation of
erosion by determining level surfaces correspond-
ing with their bedding planes, but careful exami-
' nation shows that the surface of this plain bevels
the formations at a very low angle. The produe-
| tion of such a feature is evidence that the work
of erosion was limited, in its downward progress,

Complete

of the underlying rocks. Such a limiting horizon
sive areas of the surface were reduced approxi-
mately to this condition in at least two periods of
the post-Paleozoic history of Kentucky., The ages
of these surface features have not been
definitely determined, but there is suffi-
cient evidence to class provisionally
the uppermost peneplain as Cretaceous, the Lex-
ington Plain as late Eocene or Neocene, and the
terraces of the river valleys as the latest feature
of the Neocene period.

The Huntington quadrangle doubtless “passed
' through approximately the same cycle of events,
' but the conditions in West Virginia were not so

Ages of the
caurface
fentures.

of sharp distinetions between topographic features,
and hence any interpretation of these features is
less exact on account of the obseurity of the
record.

seen that the features of the Huntington quad-
rangle show little variation throughout. It isa
deeply dizsected platean region in which
there is a fair degree of regularity in the
altitude of the tops of the hills and a
| gradual descent from 1200 or 1500 feet at the
south to about 900 feet in the northwest corner.
The regularity in the uneven surface of the quad-
rangle contrasts with the strong topographie
features of central Kentucky, and at first sight it
- seems impossible to interpret these features in the
terms of erosion cycles by which we are accus-

: Qeneral slope
of the upland
to the nerth-
wiesl.

land areas. It is apparent that the criteria for
the interpretation of the events of geologic history
must be very different in the Huntington region
from those which are used in central Kentucky.

slopes regularly toward the northwest at a rate
| which averages about 25 feet to the mile; the
| rocks dip in the same general direction, but their

by some horizon below which it could not operate |
and which had no relation to the bedding planes |

favorable for the formation and the preservation |

from its outerop, either to younger strata toward |
the northwest or to older strata toward the south- |
‘east, one observes that the general regularity of the

surface continues. The red shales overlying this
sandstone are the most easily eroded rocks of the
quadrangle, but, taken as a whole, the rock series
is fairly homogeneous and resistant to the action
of erosion. In rocks having the above-deseribed
characteristies and relation to the surface, escarp-
ments are not produced, and features formed at
different times and under different conditions of
erosion are only moderately differentiated. If,
then, the cycles and subeycles of erosion have been

the same in West Virginia as in Kentucky, tlmI
effects of development should be dissimilar rather |

than alike in their topographie expression,

The eyele of erosion in which was produced the
higher platean of Kentucky was doubtless of
ereat duration and affected the entire

he first
. o ] THEY T 3 cycle of
Appalachian province. The coal field cycle o
appears to have been reduced to a gently ffeodedin
raphy.

undulating surface, which is now shown
not only in the even hilltops of the Kentucky
region, but also in West Virginia.

The evidence upon which a reconstruction of
this supposed surface can be founded is slight,
becanse the amount of land remaining at its alti-
tude is small, but there is a correspondence in
the highest points all along the Allegheny Pla-
teaus which makes it seem highly probable that
the surface represented by these high points was
once a peneplain.

This surface may be represented in a general

way by contour lines drawn through the higher |

points in the quadrangle.  On this basis
the 1000-foot contour follows elosely
Ohio River; the 1100-foot
extends from Lavalette to Ona and on
northeastward ; the 1200.-foot contour,
from Wayne to Humrricane ; the 1300-foot contour,

The plateau
represemiecd
by the higher
points
throughout
the quad-
rangle.

contour

| from Fleming to Sweetland ; the 1400-foot eon-

is the base-level of erosion, and more or less exten- |

By reference to the topographic map it will be |

tomed to express the physiographic history of |

The general upland surface of this quadrangle |

tour, from Ferguson to Jenks; the 1500-foot con-
tour, from Queens Ridge to Spurlockville; and
the 1600-foot contour, from the mouth of Green
Shoal Branch northeastward.

The eycle of erosion was terminated by a move-
ment of elevation which was greatest along the
axis of the Appalachian provinee, and
from this axial line it diminished at
about the same rate toward the north-
west and southeast. In Kentucky the uplift was
about 500 feet at the present margin of the coal
field ; in West Virginia it varied from less than

Cycle of ero-
slon ter=
minated by
uplift.

100 feet in the northwest corner of the Hunting- '

ton quadrangle to many times that amount in the
axial region, near the eastern edge of the coal
field.

Under the conditions favoring erosion in Ken-
tucky the great Lexington Plain and the scarp
separating it from the higher plateau developed
during the next eycle. In West Virginia the same
uplift appears to have prevailed, but, on account
of the hardness and homogeneity of the rocks, the
surface resulting from the later cycle of degrada-

tion is not a plain and is not separated from the |

higher surface 'EJ}' any feature resembling a searp.

The surface features of this age probably con- |

sisted of broad valleys separated by gently undu-
lating divides which rose gradually to the surface
of the upper plain. The floors of these valleys
are now represented by the tops of the
spurs which project toward the prinei-
pal streams and by low gaps in many
of the divides. If the valleys could he
filled to the height of spurs and low divides, the
restored surface would nearly represent the plain
as it existed at that time.

Before attempting to discriminate the leading

A second
:Eﬂ:k of ero=
slan repres-
sented by the
spurs and
low gaps.

physiographic features of this region, it is well to |

call attention to the fact that the base map was
made many years ago and that the instrument
used in determining relative elevations within the

slope of sur= |

quadrangle was the aneroid barometer, The

results, therefore, are only approximately correct ;
| hence refinements ecan not be introduced in the
| study of the topography. The altitudes of only
| those summits which are crossed by roads or trails,
or which have heen occupied as triangulation sta-
tions, have been sufficiently well determined to be
used as evidence. On examination of these sum-
mits of spurs and low divides it will be found
that those north of a line drawn through Wayne
and Iurricane are generally less than 1000 feet
above sea level and that those south of this line
are more than 1000 feet; consequently such a line
may be considered as a contour 1000 feet above
sea on the lower plain. Applying the same criteria
for the 1100-foot contour, it will be found to extend
from Dunlow to Sweetland ; similarly the 1200-
foot eontour extends from near Fourteen to Spur-
lockville, and , presumably the 1300foot contour
crosses the extreme southeast corner. These con-
| tours are approximately correet for the general
elevation of spurs that project into stream valleys,
| hence the surface represented by them is that of
| rather wide valleys along the principal streams
| and the lowest divides befween stream basins,
The surface represents a partial erosion cyele of
moderate duration, fairly comparable to that in
which the Lexington peneplain was formed. In
the northern part of the quadrangle the contoured
surface corresponds with the general level of the
hilltops, showing that the reduction was more
nearly complete where the rocks were soft and in
territory contignous to the principal streams.

It will be noted that the two surfaces, as
contoured, are not parallel, the difference of alti-
tude ranging from less than 100 feet in
the vicinity of Huntington to 300 or
400 feet at the southeast corner of
the quadrangle, This determination involves so
many uncertain factors that it should not be too
definitely accepted, but, in a general way, there
appears to be an interval between these surfaces
which grows progressively greater toward the
southeast.

The eyele of erosion which resulted in the for-
mation of the broad valleys just described was
interrupted by an upward movement of the land.
' The streams were rejuvenated and ent deep
trenches in the floors of their former valleys.
These trenches are the ones at present occupied
by the streams of this region.

The terrace stage of the development of central
}{ﬂ]tuck}' appears to have no I‘{Eilmﬁen{‘.:lt.im] in
the surface features of the Kanawha region, unless
it corresponds to the stage in which Teay Val-
ley was cut. In that case its age should be Pleis
tocene rather than Neocene,

The physiographic features discussed indicate
a sequence of events which may be summarized as
follows: First, a long epoch of sub-aerial
| erosion, in which the surface of this

qumlrn,ng]e, as well as that of most of

the Appalachian province, was reduced nearly to

the level of the sea. This was followed by an
- uplift along an axis located southeast of this quad-
rangle, which raised the surface and tilted it toward
| the northwest. On this uplifted surface erosion
became active, and in the epoch of guiescence
| which followed the uplift it developed a peneplain
| over the outerops of soft rocks and in regions
| adjacent to the principal drainage lines. Pene-
Eplmmtit}l] was again interrupted by an upward
| movement, during and after which the streams

again cut sharp channels into the level floors of
| their old broad valleys. From the beginning of
| this uplift to the present time the active work
| of the streams has been interrupted only once by
| cegsation of the ulm':u‘{l movements, and that
epoch was of =o short duration that the river val-
leys were broadened to only a slight extent. The
activity of the present streams shows either that
this upward movement of the land is in progress
at present or that the cessation of movement has
been so recent that the streams have not had time
appreciably to widen their valleys.

The most interesting episode in the recent geo-
| logic history of this region is the change in the
|::»;ru:|‘.‘:':e- of Kanawha River from west to north,
resulting in the evacuation of its old channel along
Teay Valley. Teay Valley has long been recog-
nized as an abandoned river channel, and
various suggestions have been made to
explain the diversion of the stream which formerly
oceupied it and to account for the deposits of clay

Relation of
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oceurring in it. Prominent among the suggestions |
is one which assumes that Ohio River was dammed
by a glacier at Cincinnati during the Glacial
ﬂlmch, but this fails to account for the faets, as
do other assumptions involving the direet effects
of glacial ice masses or warping of the earth’s erust.

Nevertheless these adjustments appear to be
intimately though not direetly related to the great
ice epoch. Teay Valley is but one of several simi-
lar features which oceur within about 100 miles of
the outermost limit of glaciation; and in some of
the most noted eases on Monongahela River, clay
analogous to that of Teay Valley has yielded fos-
sil plants which, according to Dr. F. H. Knowlton,
belong to a Glacial flora. Although these aban-
doned channels seem to be due to conditions which
were general throughout the Ohio Valley, their
relation to the surrounding topography, the varia-
tion, from place to place, of the character of the
sediments deposited in them, and the difference
in height to which these deposits extend, indieate
that local and special conditions determined each
case of diversion separately.

The only hypothesis which appears to satisfy
existing conditions is that of local ice dams formed
by the oceasional breaking up of river
ice. In order to accomplish the diver-
sion of the river to a new course the dam
must have been capable of raising the water from |
100 to 150 feet above its former level and the cli- |
mate must have been severe enough to hold such
a dam in place from season to season until the |
ponded water corraded a new channel below the
level of the silt which, in the meantime, had
accumulated on the rocky floor of the old channel.

In applying this hypothesis to Teay Valley it
will be necessary to suppose that a dam of this
kind occurred in the vicinity of Ash-
land, Kentueky, by which the stream Asniand

= Kentucky-
was forced to abandon its valley back ,
of Russell and to seek a new channel farther north, |
by Ironton, Ohio, where the present river is located.
Below such a barrier there would be no deposition
of sediments, for since the formation of the dam
the valley has not been oceupied either by standing
water or by a stream of any consequence, Above
the barrier the water, although ponded to such an
extent as to cause it to drop most of its load of
fine material, was still affected by currents, so that
the material laid down was rudely stratified, being
arranged in much the same manner as the flood-
plain deposits of the present large streams.

Abandonment
of channels
due Lo local
ice dams.

In the course of time another dam appears to
have formed in the vicinity of Milton, and this
barrier was so high and strong that it
backed the water up to the level of the
divide on the northern side of the val.
ley, across which the stream found several outlets
into the present valley of Kanawha River. The
corrading action of a current flowing across a
divide from 100 to 150 feet above the general
stream level is very strong, and it would be only |
a short time, comparatively, until the channels |
would be cut to or below the level of the silt in
the old valley. At least three channels appear to
have carried off the overflow from the submerged
valley. One of these lines of discharge was
located along the present course of Kanawha River,
and the other two were situated farther west, in
the valley of Hurricane Creek. Owing to the
favorable location of the easternmost channel and
to the large deposit of silt in the upper end of
Teay Valley, the stream was turned infto its pres-
ent course and the outlets by way of Hurricane |
Creek were abandoned. During the reduction of |
this divide the water in the upper end of Teay
Valley was stationary and undisturbed by the
current which passed northward through the new
outlet, In this quiet water finely .
laminated clay was deposited, not only €ty deposit
in Teay Valley, but wherever the ponded water |
was free from the current of the river.

In studying the deposits of Teay Valley a large
collection of bowlders was discovered on Trace
Fork about 8 miles south of Hurricane. This bed
oceurs fully a mile south of the limit of Teay Val-
ley and distinetly out of the reach of a current of
water flowing down the valley. It is impossible
to account for this deposit by the action of a nor-
mal stream, but on the supposition of an ice dam |
near Milton it ean be.explained by floating ice
which in the immense pond back of the dam drifted |
into this side valley and discharged its burden of |
waterworn material. !

Huutington.

lée dam near
Milton, West
Yirginia.

In the Huntington district there are other

examples of this sort of stream diversion, and in
" all eases the abandoned channels have nearly the

same altitude as the floor of Teay Valley. Their

' close agreement in character and altitnde indicates
 that they are probably due to the same set of con-
" ditions which forced Kanawha River from Teay
Valley —the formation of dams by river ice.

Near the line between Lincoln and Wayne coun-
ties Guyandot River now oceupies a dif-
ferent channel from that in which it
originally flowed. The old channel is
distinetly marked at the head of Madison Creek
by a low divide, which connects it with a small
branch entering the river farther to the south.
On this divide is a thick deposit of sand and
bowlders, which could have been transported only
by a stream of considerable volume. The altitude
of this divide is between 700 and 800 feet, approx-
imately the same elevation as Teay Valley. In
the frigid climate which permitted the blocking
of Teay Valley it seems probable that a similar

A diversion
of Quysndot
VEr,

jam of ice occurred in the old course of Guyandot
| near the head of Madison Creek, forcing the stream

to seek a new outlet, which it found to the east
along its present course,
The area near Big Sandy River has not been

- examined so carefully as has this quadrangle, but

in a reconnaissance of that region old valleys
were observed at several pl:u:es which were onee

;conncctﬂl and formed the meandering course of

that stream. These are also at the same altitude as

original course,

Most of the large stream valleys of this region
are marked by terraces eut into their bluffs and
projecting spurs at about the same altitude as the
rocky floor of Teay Valley. Terraces are promi-
nent on Twelvepole Creek below Wayne, on Guy-
andot River below Madison Creek, and through-
out almost the entire extent of Mud River. They

' are remmnants of old, broad valleys within and

below which the streams have cut their present
These broad valleys indicate a
somewhat advanced eyele of erosion, which was
interrupted by elevation of the land and the
inauguration of the present, or post-Glacial, eycle.

narrow channels,

GEOLOGY.
GENERAL SEDIMENTARY RECORD.

All the consolidated rocks appearing at the sur-
face within the limits of the Huntington quad-
rangle are of sedimentary origin—that is, they
were deposited by water. They consist of shales,
sandstones, and coal beds, having a total average
thickness of about 1500 feet. The materials of
which they are composed were originally mud,

sand, and gravel derived from the waste of the|

older rocks and from the remains of plants which
lived while the strata were being laid down.
The geography of the time when the rocks of

| this quadrangle were deposited is not well known,
hut some advance has been made in determining |

the physieal conditions which then prevailed,

3

the supposition that this basin was generally sep-
arnted from the sea and consisted, in large meas.
ure, of fresh-water lagoons and extensive swamps,
in which aceumulated the vegetable matter that
has since been consolidated into coal, and over

which the sand and mud constituting the larger |

part of the formations were distributed.

important part to play in the distribution of the
greatly diversified sediments of the coal-bearing
rocks. This is certainly possible, for the existence
of extensive peat swamps implies a land surface
of faint relief, and the close succession of coal
seams and beds of rock formed from the waste of
the land shows that there were frequent incursions
of water into the swamp, in the form either of
rivers or of lakes, or, occasionally, of the sea, It
can not be doubted that the great and presumably
rapid accumulation of mechanical sediments was
accomplished by large streams, and it seems pos-

' sible that these streams may have been agents of
wide distribution as well, depositing their load on

| Teay Valley, and they were presumably deserted |
' for the same reason that the Kanawha left its |

the low plains at or only slightly above the level
of the sea.

Into the narrow basin on the eastern margin of
the present coal field the streams from the conti-
nental area on the east swept their burden of waste
from the surface of the land. The rock floor of
the Appalachian trough gradually sank, allowing

the accumulating material to extend farther and |

farther toward the west, each succeed-
ing hed overlapping that which was
laid down before it, and resting uncon-
formably upon the eroded surface of what was

Unconformity
toward the
west of the
basin.

| previously land on the western side of the trough.

The continued subsidence allowed the coal-bearing
rocks to be deposited as far west as the present
limit of the field, and it is possible that originally

they extended entirely across the Cincinnati anti-
| cline, connecting the Appalachian field with that _

of western Kentucky, Indiana, and Illinois.

After the deposition of beds of sandstone, shale,
and coal to a thickness of several thou-
sand feet, the entire Appalachian coal
field was raised above the level of the
sen and permanently added to the continental
area.

Since the final emergence of this part of the
province from the Carboniferous sea the coal field
has been econtinuously dry land, and its history
during this period is more or less perfectly pre-
served in the topographic features found upon its
surface to-day. To a certain extent this lnstory
has been interpreted, and the leading features have

Area raised

dry land.

:In&en presented under the heading “ Topography

eﬂpeui:ﬂ]}r the ::onﬁgumtiun of the land during the |

period of the deposition of the coal-
bearing rocks. In the closing stages of
the lower Carboniferons or Mississippian
epoch a considerable, although probably

Wide distri-
bution of the
lower Car=
bonilerous
shale

variable, thickness of mottled red and green cal- |
careous shale (Maueh Chunk) was deposited over |

most of the Appalachian province. In all except
the northeastern part of the provinee this followed
a great epoch of limestone deposition, and hence

| the shale is generally regarded as indicative of a

shallowed sea and also relatively higher adjacent
land. In the Appalachian Valley it is uncertain
what was the next change, but along the western
margin of the coal field, across eastern Ohio and
Kentucky and central Tennessee, the
red shales were lifted above the level of
the sea, forming a land area which eor-
responded, in a general way, with the
Cincinnati anticline, It also seems

Land area at
the close of
the lower
Carbonif=
Erius,

that the Appalachian Valley, or at least a large
portion of it, also rose above sea level, leaving a
narrow trough along the eastern margin of the

probable, |
although at present it can not be demonstrated, |

Appalachian eoal field, in which deposition of the i

coal-bearing rocks first oceurred.

The general searcity of fossil marine organisms |
in the coal-bearing rocks of this region leads to |

of the Huntington quadrangle,”

STRATIGRAPHY.

The strata exposed in the Huntington quad-

rangle have a thickness of about 1500 feet. The |

thicknesses of the formations, their order of succes.
sion, and their general characteristics are given on
the Columnar Section sheet, but more detailed
deseriptions of the individual beds and the indi-
cations of their probable equivalents in other fields
are given in the following paragraphs.
WELL SECTIONS.

A number of deep wells have been drilled in

this quadrangle, which reveal the presence of for-

mations lower in the geologic series than those
appearing at the surface. These sections, as

reported by the drillers, are shown in graphic |

manner on the Columnar Section sheet. In all
cases some allowance must be made for the diffi-
culty which the driller encounters in determining
the exact nature of the material and for possible
inaceuracy in his observations. In order to pre-
serve details which ean not be shown in a small-

' seale drawing, the sections are here given in type.

It has |
lately been suggested that rivers may have had an |

to permanent |

Well A.—This well is outside of the guadrangle, but its sec- |

tion is given for comparison with those which are located in
the area under congideration. It issituated on Catletis Creek
1 mile west of Catlettsborg, Kentueky.

Kemler:

Log af well on Callells Creek I mile west of Catletlsburg,

Kentweky.

Thickness  Depth
in foel. in feat,

R nn Bot B o An S O T O 40
HSand andslabe........covvnnrinnnnnnnnas 100 140
Blateand shalls. .. ......ocociveiiininaan 10k 240
2 T I e e e B i 1 A e T S a1 S0 a0
1= e R T T g e e S 150 420
T o Bt o i o £ S D e e o Gl 480
A o O A SO o e L o R e 40 G20
Batd.- - -cecimiiae i ici s sr s s raanana 80 GO0

It was drilled in 1807 |
and the following log of the well was furnished by Mr. W. H. |

Thickness th
in feat. in fest,

B e A S K et 85 G5
e T Y g e e e T o T e 0 [t
BRI o T R g e e T e &0 i)
L e e e A s e o S e e P (1] 785
o T e e e et ey S 145 Qa0
T A A A e e e e ava 1829
P e o et e o e T - T 1336
Bl e e N 4 1340
T R AT e A R B A T 0 D O O 40 1880
T R B e oo 1 b e o 45 1425
N e S 20 1445
Blaale alados i s o il e A r e, 175 1620
Black and white slate. .. ......... ...... 240 1500
LA i T S e e s e e oo AR o A i 1855
e i et Mt T T o S e 10 1265
Blasirsande, o S I W Rt e 15 1840
L e e o T SR i e T L] 1970
b T R S S ot g0 A B a0 S s GOk 9 1979
o R e O O B E o0 onon e | b 2025

Well B.—This well was drilled in 1208 on Foonrpole Creak
near Central City. The rocks penctrated by the drill are
shown in the following table, which was furnished by Mr.
Thomas W. Harvey, the owner of the well:

Log of well on Fourpole Creek near Central City.

Thickmniss Dispkh
in font, in feet,

Cond naborit . e e o0
Bhale and lime (sand #.....-.ccoviieainn HE 120
| T Gt e S e e S e e A T 127
Slate and fire clay ... .ccvvviiinninnanas 05 235
2T T o T S S | 250
T e e 1 i L e b it S0
RIAT AL OTIG e e e o o e a0 30
Black Blabs. . coesncsnnsssnsriasnassannnnn 10 340
A BT e e e e e e e L1 A0
1A T S G e i e e L e e 10 410
Bandstone . .ccovniraarinnsansaasnassans 84 405
White and Dlue slate. ... o5 gl
Bandand Bme ....oooooiiniaiiaiiniaan 20 n40
T g e O LS 20 S0
Blaslalobos. oo Dl mriesr i o S0 175 T35
Gy sandstone. .. ...coiiiaiiiiiian 25 T80
Black and blue slate....covvavnsesaresss i Hikd
Bhala amd Hme. - ccecasemmammnmammaanns 30 Bl
Bandsbons .. - coreivsasrearrarsarstacancs al t-11]
Black slate (sand?...ccvvvinrrrvanannes 10 G
1 S D o e e e A A e o 0 o 80 085
P T (o] o - o Rl L g S ] 240
Black slate. . ..o vevcniiniianinainnanas 30 gt
N T T I e e e n T m e T IR 150 1120
2] At SO o TG OO 10 B o e e 28 1148
[ 1 1 177 1325
B B o ohe e Rl it i e a70 164005
Hard limestome. c. . cooveenainnanraanonns 10 1705
Browmalate. .. ... o ianisnia s 17350
TG 27yt - R R SR EES & R 25 1755
o A b P o e S s A i e e i O S O 110 1765
Sand and L. ... ..occviincanrcaieasras RO 1784
L B O S e A S SO e e R B e 1 i 1584
Black shale. ...... 20 1814
121 biTul oy T b S S e e e e B A0 e 7 1911
e B e B i L 1935
bl =] | e e e Aot L] 35
Limoand shale .......oveneiniinninsiass ) 4
Black Blabg. - - ccvccosnaniannd B o o 201 255
Brown slate.. ......coooiniisiciiennnnass 53 2310
Sand and shalg. ......ccoviiivianiaan.. 45 455
Black and Blue slate. . ......... . oc..n. 30 2385
§ 1P T T i e e O e et ey il 2415
] W L o L e S i = e i B B ey i3 2420
OO K S ETI] o o e, e a e ietatat e e e RO PR 1 2425
Slnte, various colors.....ocavracianncans 425 2750
Bandatoms - - - - e e e e e 1] 2755
LT e T e e AT o Fa o e S o 215 2070

Well . —This well was drilled several years ago, at the
Chesapeake and Ohio Railway shops in Huntington., The
reported log of the well is as follows:

Log of well al Chesapeake and Oliio Railway shops in

Huemidinglon.

Thickness  Depth
in feet. In feat.

1] ] P 20
L T o e e i e 250 a50
T A T s s e ln e PR S et 125 475
Blackighale . e e T e, ] 478
I e o a3 e T e A R 10 488
L P S S R e Ao Do o B Do e a0 nls
(bt e SRl A e e e L et 4 52
T e e e e s o Ao e e 40 nGa
T | B o i e e e Ve ) YOVt Do s i e [} bt
o107 4 T e P el PR g, a5z M0
White 2sad. o esiesnnneannnsnnsnannns 104 § (1]
T T D G B B e sk Tk o s e 172 1172
TAimestoms ... cvoeeivnncisvanaessaszsasss 110 1352
Blateand ghale . . cccccvivnn cniinninaans 461 1743
I T oo T e e e I I A A DY o O = P a4 1766
T | 1] - R 15 17581
L B e L AW L D S S B S 6 2 192 1478
Hard Hmestbone. . ccoveveenrrasnasreannnn 4 1977

Well D.—1In order to show the changes in the strata around
the borders of the quadrangle the following sestion is given
on the anthority of Mr. G. H. Dimmick, from a well drilled
in 1896 on Ohio River at Greenbottom, some distanee north
ot the northern boundary of the guadrangle.

Faog af well af Greenboliom, on hio River.
Thickness  Depih

in font, me Tt
LW 0 o S0 e R A I A e A o ]
Blmaelake s e B e e 20 Tl
T O LA e e it et Pt S T P S R OENy Ol 120
Lo et ol S, e e B e i O 354 474
Hard gandstone. . .ooeerceveencescecncs 30 hid
T e e A Ao S ORS00 S 0 e GOR a0 S 8 512
T b e A e e er il e b S o A e T 35 it i
Blateand shale . ....coviivinnvreraiaan. 457 1004
T Lo R A 190 1154
o & i Dot o) 1214
T T Fr 7 T ) oL 130 1344
1% B T I O e e e o O o0 o A o 140 1454
TR ] P e e I E R I A F oo e 90 1574
Slatoond shells. . ... .o venvairaanninsnns 00 i}
BT e e s S e G e D e s 25 1790
| I B O A S G L e A e e o 50 1549
Shale ond slate ... ccveeinniininaiernaras 01 A550



Well E.—No wells have been drilled in the northern part of
this quadrangle, but at Winfield, on Kanawha River, a short
distanece to the northeast of this territory, a well was drilled
in 1880 which furnished the following log:

Log af well at Wingield, on Kanawha River.

Thickness  Depth

i Fasl. i fent.
T e e e e o 20
Bandstons. .......ccoccvmniniiniiniiaans T 27
T T LY T et e e o a0 T s 15 = & i3
L A n S o AN e Ao O SO 1 87 115
s ot e i 3 10 125
T s e ot T iy 12 oy I i1 130
Bandstonsd - ccvocicsaiinatinsianrnanaras 25 155
LT L et Tttt o ot P e O 160
L T e o R e et e e I S Oy e 20 185
P L e e 15 200
L e o G o o e et 15 315
At T e S e o R 10 225
I LS A e o naE e T O T S A S GO G 80 810
T P i A 2 oo B A St 10 G20
P o S S, ALl A o e A O a7 457
Sandstone ....... 40 307
21 F ol i e S R e S s D e i BT S 43 440
T B VRTINS St e ke e i et oty 85 475
D e = n =i fm m e 25 D)
BBNOBEOILE - s ccssrorrnsrannarannssncamun 10 510
L A g A TN T o TN VT a5 5as
FEARLOTIAN . . b o s s e T0 G5
Cloal and Slabe . - coscorcnsmunnnmmnnnnan a0 G235
e R e 108, 7
LT L D A B e e S OE A e e A i TEL
oL E [ 1 T O S o 205
T e Ty 87 B4
Randabomais: e e e e 21 863
Y o o e 1 e e A R 15 avs
T T P e I S 19 27
B o e e Lt P e Bt e et 13 Mo
Bandstone . ...ccovviininsissnsnissineas 45 955
e A AP 0 e A D OGRS 1 )
Bandstone ...... 20 985
e e A A D et el e Mt 15 1000
e e T T o GRS B o S S B a5 1025
T P ] R e e s S S 45 1070
S e moeoaE Godina S SR000 5 BE0 0R 800 S0 nam D 45 1115
s T e s B S e P i 0 B 15 1180
F T e e P oy g S i, R o 20 1150
Bandetone . ..oocanrsn s snannans T (et 2055 1405
Darksandstone.......covciineinnnnnnnas 20 1425
T BBRCINA o 2 % o e s s i i aie 8 HE e 82 15 1440
BT L B T o o e ol ¥ e et e i) 1445
I B e e P e e e 175 1620
e i e A Rl S S e 25 1645
T G e 8 S0 Sl SO S OO B0t 25 1650

Well F.—In passing in a general way across the field from
northwest to southeast it will be necessary to consider the
section reported by Mr. E. 0. Taylor, contractor, from o well
drilled in 1886 near the mouth of Blaine Creek, Kentusky.

Lag of well near month of Blaine Creak, Kentuely.
Thickness  Depth

in feet. in fmet.
VE Ll e e R A T ST e O S e 15
L e e e e e e e s 1] 20
T P I AR T e A R Ao A 15 85
B R e T IR R i N i1 40
Bandstone . -:ccoxraisiisndiissiaiisnnnans 20 1]
Blackglaba. . ... ccccsiisiinsasssnsanns ] {57
R o v E e S e a0 a5
2] 5 ST e e S e oS A O B0 D0 Do D il 145
et B e v o e i A S B o ] 144
s B e e o e oty T 155
BandBtone . csrvvsiiiasnanisiianiannnnns L] 220
Black rhale. . 0.t it asn snaams sana I3 235
Bandatonm - - -t e m s 25 260
Biaoke BHATAL + o« o s s awssnisssssasnssnss 10 270
R T g B e s, i % 8 ri]
Whibs alate. .. ... aciminieans sl s H1} SO0
2 ] P im0 I 5 e o 5 B e G e D DT DI ] S0G
Blarde Blako. . ccv s carsissasinssasnannnss a4 880
SandEbonn - o e e s 25 355
(BT | i e e e o s e G AL . T 62
B el e e 3 HG5
T L T T et il s S B e e e T0 435
LT e A B e o Do e S B A he 0 495
LAY [ e e e L 25 520
BIanle BYE S, . « o v v s e nnnnsa s son e (1] 580
SandBEODNe . o ovs s an s iansasiassusians a5 05
Rlanio alake: o ot Tl s b a0
Bandstond ...cv.creariarsarsaranssannans 45 G55
o] o v e o e A e B P S R ] T10
(2 EN LT Fe gy o - 1500 B0
i L e Tl ST i 10 870
T T T g o0 i
Black glabe. .. .. ccicuninnransnommnnanenes o5 985
=T F T P S 40 1025
LRI AT s e e o i b s, 6 T 140 1165
2 E T e e e A R e i 4 ] 1170
Sandstone and glate .. ........ ... ..., 3 1180
Green sandstone. . cooiaviriaaianiiaiaans 70 1280
UETOBIN BELER: s » s 7a ='n's nm 5o 8 sn s s a G5 1825
Ry e e R L S i 375 1700
e L e e e aT 1787
BanAREODS « o s rosrrsrpassnssssrarrarnssns GO 1787
d ] L . o A e e, TR 53 1840

Well &.—0On a small branch of Guyandot River about 1
wile below Traee Creck three wells have been drilled, within
o short distanee of the river. No record was Kept of one of
these wells, and of the other two only a meager account of
the strata penetrated by the drill is available. The following,
given on the anthority of Mr. W, H. Kemler, is the log of the
well shown in the seetion at the close of this deseription:

FLogs of wells on small brasieh of Gupandol River aboitl
1 mile below Traee Creek.

Thicknesa  Depth

In faat. in feet.
Blate, shells, and sand .. ... 0o ]
Bandgbome . .. .o cssirnnaiasnaansassasnes 15 5T
AT I S SR S S b s e e s R B B e 2 i 581
T L T B B e e i 0 e e a0 G611
e e A e A s e A i Ba0 050
o T S e B, A 8 et 0 5 S sy et 420 1870
T Tt o P e s it = e o S Ry e ] R 1985
LI LT T T S S By A 20 1585
B e e e e 40 1625
[T T T e e O B O R B DG e CnD OOC 00 L1 715
I R e S R e I B e B A e 17565

4

which the log is given above, aceording to the same anthority,
furnizhed the following seetion:

Thickness  Depth
In feet. in feat,

Slate, shale, ond sand..... .... ........ 400
R B OTA . s e e e b o T 160 1]
e b A e A e e i A o R O P O b 5
T T e A e e T P ] 45
CIET R A R e Y e A a5 920
Bandstone ......ceoresressasssnsaninnnan 410 1530
T2 T e e MR A (ot (YR e Ay e s LR 165 1495
i i P b AN e O e o e 1] 15450
AT L I et e & et i A P e e 1040 1655
e e L ol (e e 0 1675

of this gquadrangle.

Log of well on Twelvepole Creek ab montl of Arkanses

Branch,

Thickness th
in feat, in feet.

e [ s e e A e e a4
T e e R e B R e A 41 i
EF | i B mmg i for e I O 6 £ e oo i 4 o
Blataand roak. .. ...cccovieiiniies seaan Ba7 406
R e o etk e e Y. e 13 412
SBlate and sandstone . .. ...ocvveiieiea 264 GG
EFTTE [ 0 T b e T e e A AL W 280 050G
R R e A et S S S0 8i 1042
Bandsbons .. vv .o irinrananasraneantrsnsa i 1129
o P P e et i et b 1154
Bandebome 2. .0 w s L 42 1176
b e N e e e L 40 1216
imastorial. s i in s e e e L 210 14268
e T A e v A P ot S B T . 180 106G
1 L e e R i T e e (i1} 1606
T s A S i i e S Tt S R e o350 1906
1T T T T o e e i i e B 15 1881
Blabo.sss scarnsnssnssnnnsnusmssnnnanns H 1961
] B e e R i (£ m T 1063

Welf [.—The following section was obfained from a deep
waell drilled several years ago on Guyandot River near the
month of Big Hart Creek:

Faog af well on Guyendot River tear mouth of Big Mart

| Creak.

Thickiiss Depth
in fesk, in feet,

L0 1T g i T o N e MMy i e 240
) 20 46
TR b T T e o i S 5 D O S B0 =0 120
B L e B e e R L1 185
Bandstone ... .o vnernarininnnaananans 175 310
e T e b A e o o Bk vy 107 417
P L g e R e e e e 403 =20
T E kTt L Y T s b L A e 20 540
IV T [ € T S S an b
3 LT R e SR e Co o e o o Ha oA e i a8
Yellow sand and fiot. . ... .. ... ccoccaess b 6
T o e e GG O 00 2 O o O 1 S F i ) 45 051
T N o) K ot e e e e e 182 1153
BIne Glabe s vk oo siwda s boafion s asnme s s 18 11451
1T T G P SO Be0 010 DGO DEE A01mE 0o e 5 0 ol o0 1171
R O o e e e 42 1213
LI o P o s = B e ) a1 e s e o 235 1448
570 b o N o L o o e Lo I v S0 1528
1 b Tl bt P e i i SO D O e 00 e Bl s 120 1708
LT Oy N e 1500 S R A 105 1513
Bhoealake. . e s e s e 20 1833
25Tl ] m Ll e S G0 O O T D e T D o i 10 1843
e o e o e o o A i B 4 P 40 2, 168 011
Black sandstons. ..o viveanrrarnrrannas 15 3G
Blupglabe. . - -voacvaennnniniennnnanns 1150 2176
Gray sandstone. . ... ...ociciaiiiiiian 8 H184
Rl B . e ria e B 7T 3201

| zle was drilled at Dingess, on the line of the Norfolk and
! Western Railway, near the head of Twelvepole Creek.  This
ig farther southeast than any other well seetion given, and
consequently it shows the greatest thickness of the varions
| formations involved. The seetion, aecording to Messrs.
Gibson and Giles, contractors, is as follows:

Log of well af Dagess, near head of Twelvepole Creefe.

Thiokmess Depth
in feet n feat,
L e e e ne +
Bandetoné. .......cocciineiiiannian i 1% 16
e e T P R e e T R YR e 4 L)
White sandstone, . ....oocvvrnrianiarianns 15 i
Pelanke alaba s ot e T R S 10 45
White sandstone, . ... S Rt e oo 4
e L e e e e P p e e 1 02
Bandyslate. ........ccoccnianiiiian 158 250
White sandstone, - cccvcoiavcainaicanas 10 260
e o= e S e R e G5 325
| White sandstone. . ......cconvinrvnvannns 180 455
| T T R e P i P B B4
White sandstone. ... covveiiiiiainicnnes 471 1017
: A BIRER - o o s o s P ot ek ety MR, 11 1028
! (0L e ot e €ty A (i 1054
Block alabe. -« : - ivonenaran anranianan 4 1038
White sandstone. . .. ....coveiiineinnns 808 1846
] AR B SR e S B S 22 1368
1B 007 e e e e R et e e i [ 1574
T T e W o e i 4 1378
T[T 1 e LS e e e 2 1350
White slate. .. oo -covnsmarrssrnsnasrnnna 1 1384
] e e i, ettt 2 1356
White Bamd. .csccassssnssnasnssssannrns 8 1304
Blaty white sand. ................0000c0 a0 1420
IR Tt o ] - ROt et W i B R . 0 176 1506
Bod sandsbome. .. .cocavianinrcarricaras 04 1680
Tl b gl e T e S 114 1804
Slaty eandstone.. . .......cooiiiiian oL [ 1870
B e R S A e 280 2100
B B e e e | 26 2124

There is one stratum which is always recog-
' nizable in these sections, and that is the lower
‘arboniferous limestone. It varies in
thickness from 100 to 275 feet and it
undoubtedly underlies the entire terri-
tory. In several cases the drill has
penetrated from 1500 to 1800 feet beneath this
key rock, but it is difficult to classify the material

The lower
Carbonifer=
ous lime=
stone a
reference
datum.

The second well, drilled 1400 fest distant from the one of | which was encountered.

Weii H.—This well was drilled on Twelvepole Creek at the |
mounth of Arkansas Braneh, just beyond the southern margin |

- which argues strongly that its upper

| Well J—Another deep well in the vicinity of this quadran- |

It seems probable that
the upper part belongs to the Carboniferous and

the lower to the Devonian, but formations can not |

be distinguished.
may correspond to the bed at the base of the

In three sections there oceur above the Carbomf-
erons limestone traces of the red shales which

marine deposits of the Carboniferous period.
shown in the sections, this formation is very thin
and irregular, being absent in many places —a fact

Unconformity
ohserved in
the well
records.,

limit marks an uneonformity represent-
ing the old land surface upon which the
' coal-bearing rocks were subsequently deposited.

' With only one or two exceptions, the well sections |

show coarse, sandy deposits overlying the lime-
stone and caleareous shale. Ina general way, these
represent the * Conglomerate,” or Pottsville series,
as it is now generally called.

pnsed ]:Lrgﬁ]}' of shale. This shale formation is
the lowest that is exposed at the surface in the

to consider it in greater letail.
CARBONIFEROUS STRATA.

Ianawha formation.—In determining the vari-
ons formations into which it is possible to divide
the coal-bearing rocks of southern West
Virginia, the Kanawha River section
has been regarded as the type for the
field. In that section there is exposed a fairly
homogeneous series of rocks which are clearly
delimited by the heavy heds of the Pottsville
series below and the black flint horizon above.
In a general way this is a lithologic unit, and it
iz called the Kanawha formation, from the river
along which it is best shown. It 1s composed
principally of beds of shale and sandstone, but in
association with them are also many seams of coal
and, near the bottom of the formation, thin beds
of impure limestone and ecaleareouns shale.

Following the Pennsylvania nomenclature, Prof.
I. C. White has called this formation the Alle-
cheny River series, and he has defined its upper
limit as the Lewisburg or Stockton seam of coal,
which oceurs from 30 to 40 feet below the horizon
of the black flint. The flint is here regarded as
the dividing plane between this forma-
tion and the one which overlies it for
;ﬂlfi reason that the flint is the great
| datum to which all determinations regarding the
positions of coal seams are referred, and also
because it oceurs at about the horizon where the
change begins from the generally shaly beds of
the Kanawha formation to the sandy series which
overlies them.

The Kanawha is the lowest formation exposed
in the Huntington quadrangle. Owing to the

Type section
in the
Kanawha
Yalley.

The black
flint a
hiarizon
marker,

region it is best exposed in the valley of Guyandot
River.

of Kanawha River the black flint is not present
to determine the upper limit of this formation.

and the overlying formations; the change is

mation above, In the Huntington quadrangle it
is found impossible to determine this boundary
within limits of about 100 feet, and on the geologic
map this uncertainty is indicated by the absence
of a boundary line and by the blending of patterns
throughout a narrow zone,

Below this zone of transition the formation is
| fairly homogeneons, consisting of shales, sand-

of not less than 400 feet. The section given
under “Well I gives some clue to the lower
limit of the formation at the mouth of Big Hart
Creek, Lincoln County, but it is susepetible of
various interpretations, and therefore offers no
conclusive evidence. Prof. I. C. White regards
the coal bed 134 feet below the surface
as marking the base of the formation,
but it would seem equally, if not more,
appropriate to include in the Kanawha formation
the bed of shale 107 feet in thickness, On the
supposition that Professor White is correct in his

Lower limit
of Kanawha
formation.

stones, and coal beds through an exposed thickness |

In the well at Central City a |
limestone is reported at a depth of 2750 feet which |

Devonian, or the bed at the top of the Silurian, |

pruviotml}' have been mentioned as the last of the |
As |

I identification. the Kanawha formation wounld have

a thickness not exceeding 500 feet, whereas, on
the other supposition, it would measure about 750
feet. The nearest point at which this thickness
has been approximately determined is on Little
Coal River near Madison, where it has a thickness
of about 700 feet. The well sections at Hunting-
ton, Greenbottom, and Winfield seem to show
this formation fairly well differentiated from those
which oeeur above and helow, and these seetions
give an average thickness of about 400 feet for
the Kanawha formation. Therefore, when the
section on Guyandot River is compared with these
just cited, it would seem reasonable to suppose
that there is a closer azreement between the
Guyandot and Madison sections than between
the Guyandot and Huntington sections, and it
seems advisable provisionally, at least, to regard

| the top of the Pottsville as about 400 feet beneath

Above this 1s usu- |
ally an interval in which the sediments are com-

the surface at the mouth of Big Hart Creek.

The Kanawha formation shows in outerop on
Guyandot River and on its principal branches
almost down to the mouth of Fourmile Creek. It
outerops to a slight extent in the valley of Mud

' River, on Twelvepole Creek, and on Tug Fork of

Huntington quadrangle, and hence it is possible |

northward dip of the rock, it shows only in the
sonthern part of the quadrangle, and in that

Big Sandy River. On East Fork of Twelvepole
Creek it sinks beneath water level a short distance
below Cove Creek post-office, and on West Fork
near Radnor.

Charleston sandstone.— Above the blue and
grayish shales and sandstones which constitute
the Kanawha formation, and below the red shales
of the formation next above, is a sandy conglom-
eratic series which varies from 200 to 300 feet in
thickness and is named from the city of Charles-
ton, where it is especially well developed along
the bluffs of Kanawha River,

The base of this formation eceurs at the horizon
of the black flint and is indefinite in this guad-
rangle. The top is more definite, but even this
horizon is irregular. The coarse material which
is the prevailing constituent of this formation is
not made up of a continuous sheet of sandstone
or conglomerate, but is cun}pmaﬂd.uf SRS
many lenses of coarse material which 3ggdstones
overlap one another, so that it is often =™
difficult to determine whether one is following the
same horizon or not. The representation of the
top of this formation by a boundary line is doubt-
less in error to some extent, but it is believed
that across this quadrangle the amount of error is
not great enough to sensibly vitiate the work.
There is no regularity in the number and thick-
ness of the sandstones which compose this forma.
tion ; they vary greatly from place to place.

In outerop the Charleston sandstone shows only
in the southern half of the quadrangle. It comes
well toward the tops of the hills along the south.-
ern margin of the territory, and northward sinks
gradually until it passes beneath drainage level.
On Mud River this is accomplished about 2 miles
above Hamlin, on Guyandot River it dips beneath
the stream near Falls Creek, on East Fork of
Twelvepole Creek it disappears near Elmwood,
and on West Fork near Sidney. In the well see-

 tions it ean be identified with considerable cer-

Throughout most of the region south and west |

tainty at Catlettsburg, Central City, Huntington,
Greenbottom, and Winfield ; and at no very great

 distanee below this quadrangle on Ohio River it

No exact boundary ecan be drawn between this

can be seen rising from the river level on the

| northwestern side of the basin,

gradual, forming a zone of transition, which fre. |
quently is covered by débris from the coarse for- |

| green shales and green sandstone, but
1% :
| there are numerous lenses of white, com.

appearing from the section,

Braxton formation—This includes all of the
Carboniferous strata in this district above the
Charleston sandstone. In previous reports on
the region this formation, together with the
Charleston sandstone, which underlies it, has been
called the Elk River series. In the present case
there seems to be no reason for grouping forma-
tions of such diverse characteristics as the Charles-
ton sandstone and the Braxton formation, hence
they are considered as separate lithologic units,
The Braxton formation consists largely of red and

Mumerous
lenses of
sandstone in
the Braxton.

pact sandstone or conglomerate. These
lenses are generally large, frequently extending
5 or 10 miles, but eventually thinning out and dis-
Owing to this irreg-
ularity and uncertainty in the hard and prominent
beds, it is almost impossible to determine the exact
structure and to ascertain with certainty the thick-
ness of the strata involved. The well sections,
however, afford a fairly reliable measure of this

formation in the northwest corner of the quad-



rangle. It is thus found that the Braxton forma-
tion is not less than 800 feet in thickness, but the

upper limit can not be determined in this region, |

for the reason that there is no stratum in its upper
part that has sufficient individuality or continuity
to be used as a horizon upon which to subdiv ide |
the formation. Moreover, there is no ehange in the |
character of the material from the top of the Charles. |
ton sandstone to the highest beds that ean be found-|
in this district, except loeal variations which are
useless for purposes of geologic subdivision.

The softness of this fm’mutluu gives rise to
rather smooth and rounded topographic outlines,
and although the country is hilly, it is not so rug- |

ged and forbidding as that formed from the lower |

HIEASUTes,
PLEISTOCENE (?) DEPOSITS,

Teay formation.—In the Huntington quadrangle
this formation is limited in its geographic distri-
bution to the Teay Valley, from whieh it derives
its name. It consists of the flood-plain deposit of
the ancient Kanawha River and of the finely lam.
inated elay laid down by it before it abandoned
Teay Valley for its present course,
of the land since this episode and the conse-
quent dissection of the old valley has afforded

ample opportunity for the study of the deposits, :

Wherever the rock floor of the valley is exposed,
it is found to be covered with a layer
of bowlders and gravel, all well rounded
and evidently shaped and deposited by
a vigorous stream. These bowlders
consist largely of vein quartz, which has been
transported probably from the mountains of North
Carolina, but there is also a notable element of
quartzite and black flint bowlders in the collec-
tion. The latter are abundant and of considerable
size, one being observed which measured from 12
to 16 inches in its longest diameter and from 10
to 12 inches transversely. The suggestion has
been made that some other stream than the Kana-
wha excavated the Teay Valley, but the presence

Stream
ravels at
the base of

the Teay
formation.

of flint bowlders in abundance shows clearly that |

Kanawha River oceupied this valley, for only that
river traverses the territory in which the black
flint occurs.

Beds of sand generally occur above the pave- |
ment of bowlders and gravel, but the arrangement |

of the material is irregular, as would be expected
from the work of a stream. Interbedded clay and
sand usually take up considerable space, but
above that, in the region east of Colloden, is a
deposit of finely laminated elay which has a
maximum thickness of about 50 feet. This clay
is very fine and carries the same colors that are
found in the shales of the Braxton formation.
The distribution of the different materials in
this old wvalley is interesting and extremely
important, since it presumably has a bearing on
the history of the change in the drainage arrange-

ment. Bowlders and gravel have been found at
every point where the old valley floor

is exposed; sand also is apparently a extentof
constant feature, but the clay appears fr::-_{rl?u:::--

to be limited to certain portions. In a
remnant of this same valley back of Russell, Ken-
tueky, there is no elay to be seen; the floor of

the valley is composed entirely of bowlders and |

sand, and the same black flints occur here as in
the Iluntingtun region. In the vicinity of the

city of Huntington sand is very abundant in the |
valley, and there is also a thick deposit of fine
clay, but at no point was lamination observed in |
East of Colloden finely laminated and |

the clay.
banded clay is the most noticeable feature of the |
deposit, and it occurs entirely across the valley.
Occasional pockets of such material may be found
on the flood plain of a large and slugeish river
where the overflow from great freshets collects in
a back lagoon, allowing the mud carried in sus-
pension slowly to settle, but this mode of deposi-

tion will not suffice to explain a deposit 50 feet in |
thickness and apparently extending entirely across |
At first sight it might seem as |
thongh the original suggestion of a glacial ice dam |
in Ohio River would best explain the phenomena, |
but if such a dam existed, it would caunse deposi- |
tion of fine sediments all along the old channel |
above the dam, consequently the valley back of |

the old valley.

Russell, Kentucky, should contain such sediments
as well as the Teay Valley proper. Ponding
undoubtedly occurred in the upper end of Teay

Valley, and it seems probable that it was caused |

Huntington.

The rising |

5

by the aceumulation of floating river ice borne | tion of the coal-bearing rocks undoubtedly began | brated seam.,
| in a troughshaped depression, but that depres-
sion was not located on the axis of the basin:

' down by the waters of Kanawha River.

On the above supposition the clay deposited in
Teay Valley belongs to the early part of the
| Pleistocene p&riﬂd and the sand and gravel, which
are practically inseparable in mapping, are consid-
ered of the same geologic age.

!the earliest deposition began along the eastern
' margin, and since the supply of material came
from the east, that part of the basin received by
| far the larger part of the material and con.f-,Lqueutlx

| the flood plains of Ohio River and smaller : than on the western side. Since the close of depo-
: streams ; these plains are in proeess of formation | sition, movements have occurred, which, in many
and re-formation at every period of high water,

Ifmd they vary in composition from the -fl'me] the coal field; and in all cases, except in the
|p|n|11=-.1 of the mountain streams to the fine silt of | southern end (rf the field, they have raised the
| the Ohio Valley. The latter is very extensive, Ii‘lht-l‘rll margin far above the western side.

not only along the river itself, but in many of

 the small ravines that are flooded when the gre at | -
freshets of the river occur. ==

'".. NT '\CE"'C"‘I -
.....

CORRELATION OF FORMATIONS,

Fig. 2.—8ketch seetion across the Appalachian coal basin in

5 - . . the latitude of Hunti ; st Virginia,
The earliest geologic work in the Appalachian | AL ROy W ek Xipatia

coal field was done in Pennsylvania, hence that |
has been generally regarded as the type locality,
and the rock series there exposed has been taken

stands is shown in fig. 2

=

tion — the Pottaville —is represented

as the standard for the entire basin. When the | as thinning from 1500 feet on the east- ;:‘;::\:"'E::f:‘r::l:“,?

coal-bearing rocks of the Kanawha ern outcrop to about 250 feet on the ™%

| Valley were examined they were found winshe = | western.

to bear a strong resemblance, both in EEE??::E_ | Kanawha from 1100 feet on the east to 270 feet | opposite Louisa, Kentucky.

their lithologic character and in their | on the west ;
succession, to the type section of Pennsylvania, and
the formation names for the latter locality were
carried south to the new field. This transfer of
names was made entirely upon the lithologic simi-
larity of the rock series in the Kanawha Valley to
that of the northern field, without reference to
their contained fossils. The difficulty in using
fossils for correlation purposes was that those of
marine origin are too sparingly distributed, both
ceographically and throughout the geologic col-

and some change in the same direc-

| shown by the figure, the position of the Hunting- |
ton quadrangle is in the center of the basin so far |
western edge of the field.

Tennessee, and Alabama may be many
thicker than those of northern West Virginia,

| places, produced large folds within the limits of |

The openings on this bed had fallen
shut, but the section reported by Prof. I. C. White
(section 1 of Coal Section sheet) shows a
bench of clean coal 42 inches in thickness. The
horizon of this coal doubtless outerops entirely
across the northern part of this quadrangle, but

| it is very doubtful whether the coal itself can
Aluvivm.—Alluvinm is the latest deposit of | the lower formations are very much thicker there |

be found in workable thickness. The supposed
Pittshurg coal is fully represented on Kanawha
River near Raymond, where it has been mined
for many years, but in passing westward it is soon
lost to view, and probably it is thin or absent in
much of the territory between Kanawha River and
Huntington. On the headwaters of Fudger Creek,
41 miles southwest of Milton, a coal bed 27 inches

7 | in thickness was observed, which may be the rep-
| | resentative of the Huntington bed, but the absence

of any continuous and distinetive stratum in the
| red shales renders it almost impossible to deter-

A sketch section across the basin as it now |

The lowest forma- |
| there geems to be a genpml coal horizon from 100

| to 200 feet above the base.

| mine the exact stratigraphie position of coal out-

erops in the upper part of the Braxton formation.
In the lower part of the Braxton formation

A coal bed varyiug

| from 34 to 86 inches in thickness has been pros-

as the DBraxton formation is concerned, but itﬂi
| geographic position is well over toward tht,

A similar change is observed in the | pected rather extensively on Big Sandy River

A coal at about the
same horizon ]ms been ulmnml in a number of

tion is noticeable in the Charleston sandstone. As | places on Big Hurricane Creek in the vicinity of

Roundbottom, where it ranges from 24 to 30
inches in thickness. Both ﬂf these localities are
west of this lllml]mngle and nearly west of and
within a radius of 7 miles of Su;lne} On Tug
' Fork of Big Sandy River openings have been

Although the coal-bearing rocks of Virginia, made on a coal belonging to this group (section 2)
times |
| of small shale partings
Pennsylvania, and Ohio, the northern part of the | horizon has been opened on Trace Fork of Green-

which shows inecreased thickness, but a number
A coal bed at about this

umn, and the fossil plants had not been adequately
studied at the time of the earliest work in this
region.

During the course of the present work extensive
collections of fossil plants have been made by Mr,
David White from the formations in the Kana-
' wha Valley. Upon comparison with fossils from

the type localities in Pennsylvania, it has been
| found by Mr. White that the correlations based
on lithologic similarities do not correspond to

 this area the outerop of the Braxton formation is
approximately east and west, but when this line
those made on the evidence of the fossil plants.

basin contains more formations and younger rocks | brier Creek, just beyond the western edge of this
than the southern. That is, the northern part | quadrangle, which shows a total thickness of 3
represents a longer period of time, but a slower | feet, with some shale partings. What is presum-
rate of ateumu]atmn of material. The Hunting- .:ﬂ:h the same bhed is mined on a small scale on
ton quadrangle is at the southern extremity of this | West Fork of T welvepole Creek about 2 miles
northern basin, and henece its rocks are more influ- | above Wayne, where it shows a thickness of only
enced by the pitch of the syncline toward the 2 feet. East of Twelvepole Creek this horizon
north than by the dips toward the center. Across | seems to be unpromising, at least no _

openings were seen in which the coa] *tHamiin.

was exposed, except on Mud River just below

is followed to the east and the west it is found to | Hamlin, where a mine is being operated in a

| Hence the application of Pennsylvania names to | bend to the north and within a seore of miles to
formations, and even to individual eoal seams in
this region is incorrect and the names must give
place to a local nomenclature hased on the charae-
ter of the beds, without reference to sections in
other parts of the field. This space is too limited
to express in full Mr. White’s conclusions, but
they may be found in his paper entitled Relative
age of the Kanawha and Allegheny series as indi-
cated by the fossil plants: Bulletin of the Geolog-

ical Society of America, Vol. II, pp. 145-178,

opposite sides thereof.

Structure section.—The section on the Structure
Section sheet represents the strata as they would
appear in the side of a deep trench ent across the
quadrangle along the line A—A. The vertical and
horizontal seales are the same, hence the actual
form and slope of the land and the dips of the
strata are shown. The deep drilling which has

STRUCTURE.,

The structure of the Appalachian coal field is
that of a broad, flat trough, in which, in a general
way, the oldest strata line the bottom of the trough
and extend to the margins on either side; the
succeeding formations oceupy similar positions,
except that their outerops are always within and
concentrie with those of the next older formations.
| This suceession continues until the latest or young-
| est rocks are reached, in the eenter of the basin.
This result may be produced in one of two ways:
Either the rocks were deposited in horizontal and | Coal is by far the most important mineral
parallel formations and then folded into a trough | occurring within the limits of the Huntington
or syncline SlleEqutnt to their deposition, or they | quadrangle. It is not equally distributed through-
| were deposited in a trough or syncline of deposi- | out the geologic formations, and consequently its
| tion the form of which was determined mainly by | geographic range is somewhat restricted. The
the floor on which the sediments were ilelm‘ﬂted. red shales of the Braxton formation contain very
The basin would be gradually filled by the succes- | few coal beds, and thoese which do occur are gen-
sive deposits, restricting its area more and more, | erally too thin to be of commercial importance,
until finally the last sediments poured into the | The coarser beds of the Charleston sandstone con-
basin filled it completely and removed it from the | tain important coals which have a rather wide
area of active deposition. distribution in this territory. The Kanawha for-

Doubtless the geologic phenomena shown in the | mation also carries some promising coal beds in
Appalachian coal field are the combined results of | this quadrangle, but its outerop is so limited that
the processes here outlined, for it is

| tion than could possibly be constructed from sur-
| face observations alone, Thus the section shows
' the probable base of the Kanawha formation, the
Pottsville series, and the Newman limestone, It
also shows in a graphic manner the thinning of
several of these formations toward the northwest.

MINERAL RESOURCES.

COAL,

evident that much of the material now E::::E:.::“ valley of Guyandot River,
constituting the coal-bearing rocks was dineet = Coal in the Braxton formation.—The highest

originally laid down in synclines of
deposition, and also that this same material, since
its consolidation into indurated rock, has heen
thrown into great folds along the eastern margin
of the field.

Thus in the Appalachian trough the sedimenta-

near the summits of the hills back of Huntington.
It is genﬁl'nll}'. regarded as the equiva-
lent of the Pittsburg coal of western pifithe
Pennsylvania, but it can not be traced ™"
continuously to any known outerop of

the exposed coals are largely confined to the !

'small way to supply the local demand, on a bed

run parallel with the axis of the basin and on the '

which shows 3 feet of clean coal (section 3).

On the eastern margin of this quadrangle a coal
horizon appears to be within 50 feet of the base of
the formation; it does not show well at any point
in this territory, but was seen at a number of
places within a mile of the eastern margin. It is

| most extensively developed on Middle Fork of

been done in this region renders it possible to |
show many of the formations below the surface |
and therefore to present a far more accurate sec. |

' bed, but the great number of partings,
that cele- | as shown in section 8, rendered mining expensive

Mud Riverin the vicinity of Griffithsville, where
several small mines have been opened. The bed
section at a mine just northeast of the village
is shown in section 4, and at a mine east of the
village in section 5. What is probably the same
seam is opened 2 miles south of Griffithsville on
Sugartree Fork, but if so, the character of the
bed is greatly changed, as shown in section 6.

The conditions which prevailed during the
deposition of the red shales were not favorable
for great aceumulations of vegetable
mu.tter, and hence the coal beds found 3. 5’:5’. of I::lc
in these strata are, as a rule, thin and
of little commerecial value. The maximum thick-
ness that may be expected in these beds appears
to be about 3 to 3} feet, and the great majority
fall considerably below this measure.

Coal in the Charleston sandstone.— On the
whole, this is the most productive formation
exposed in this territory. As before noted, its
boundaries are too uncertain to allow of the exact
location of all the observed coal outerops in or
about the horizon of this formation, hence the
stratigraphic positions herein assigned to the
various exposures of coal must be taken with
some allowance,

The most important coal horizon in the Charles-
ton sandstone oceurs about 70 feet below the top
of the formation. After the building of the Nor-
folk and Western Railway up Twelvepole Creek

persistent efforts were made to mine this bed of

known workable coal in this formation occurs | coal, but, owing to the amount of impurities in it,

the work has been abandoned. In the bend of
t.he creek below Fleming an elaborate

mmmg plant was estub]lshml on this panter

lant at
leming.



and the plant was abandoned.

In the bend of | section of the coal there is thickening of the shale

6

the stream above Radnor a coal was opened at | partings and also great variability from place to |

what appears to he the same horizon and a mining
plant was partly eompleted when the work was
abandoned. Two beds, separated by an interval

bed was not visible at the time of this survey, but,
from the character of the dump heap, it carries a
large amount of bony coal ; the lower coal is small,
as shown in section 9, and certainly could not have
been mined to advantage. Section 10 is from the
same bed at an opening just below Ferguson,
"where it preserves its shale partings and generally
poor character. East of Ferguson, on the road
whiich leads across the ridge to Rich Creek, there
has been opened by the roadside (section 11) a
small eoal which oceurs at about this horizon, but
which shows little resemblance to the sections
already deseribed.

On East Fork of Twelvepole Creek in the vicin- |

| but it will be expensive to mine owing
of 60 feet, were opened at this point; the upper | i
| the bed and to its \':1l‘izll}ilit}". On Trace Fork a !

ity of East Lynn two openings have been made at |
| conl shown in section 25, including all of the |
 shale partings, differs only 1 ineh from the thick-

this horizon which show a mueh ¢leaner,
though thinner, bed than that on the
other fork of the ereek. The character
of the coal at the forks of the road is shown in

Openings in
the vicinity
of East
Lynn.

section 12, and that one-fourth of a mile north is |

shown in section 13. On Big Lynn Creek, 2 miles
from the openings just described, this coal shows
a much greater thickness (section 14), but it par-
takes more of the shaly character of the coal on
West Fork. On Left Fork of Camp Creek about

place in the appearance of the seam. A large

amount of coal is visible on this creek, =

of conl om
Crecke
to the great proportion of impurities in ]

short distance above the main stream this bed
makes a large showing in the banks of the stream, |
but, unfortunately, it ineludes almost as much |
shale as coal, as iz shown in section 23. On
Harless Fork the thickness given by Professor
Locke is shown in seetion 26. The coal is f.ur-f
tainly remarkably thick, but it seems probable
that it is more broken by shale partings than |
appears in this section. At the time of the pres- |
ent survey the full thickness of the coal could
not be determined, for the lower bench was
obscured by débris, but a careful measurement of
the upper bench is represented in section 25. It
will be observed that the total thickness of the |

' ness of the top bench in section 26, hence it seems

probable that in the sections given by Professor
Locke the minor shale partings have been gener-
ally ignored. _

The rocks rise rapidly southward, so that in |
passing up the river this bed of coal occupies a
position high in the hills and eventually the plane

:uf the bed passes above the highest summits. |

3 miles east of Hast Lynn an opening has been |

made at this horizon which shows a total thick- |

ness of 5 feet and the base of the bottom bench
of coal is not visible, but, as shown in section 15,
the bed carries a 10-dnch parting of shale which
areatly detracts from its walue. On DBeechy
Branch there are two beds of coal, separated by
an interval of 100 feet, which make a rather favor-
able showing, The uppermost bed appears to be
at the horizon which we have been considering.
Section 16 represents the seam at an opening 13
miles from the mouth of the branch. The lower
bed will be deseribed hereafter in connection with
the next general coal horizon. On Little Laurel
Creek 1} miles southwest of Cove Gap there is a

Professor Locke reports an opening on this coal |
just below the mouth of Salt Sulphur Branch

Cand 200 feet above the level of Guyandot River, |

| Tts character at this l}:}int 12 shown in section 27.

| and 234 feet above the level of the
'river an opening has recently been

' must be made for minor features, it shows that

well-known bed of cannel coal which appears to

be at this horizon.
local development and there is no evidence to
show the extent of the deposit. It is not very

The cannel is, of course, a |
Near the head of Ninemile Creek a coal bed at

thick at this point, as is shown by section 17. |

Only one other exposure of this seam is known
on the tributaries of Twelvepole Creek. This
oceurs on a small branch of
Maynard Branch, and the bed at this point is
small (section 18) and does not show any trace of
cannel,

On Guyandot River this horizon seems to be
characterized by a thicker bed of coal than farther
west, and it has attracted considerable attention
from prospectors and speculators. As early as
1855 a report was made on this region by Prof.
John Locke, to which the writer is indebted for

| coal is dirty and contains considerable sulphur. | ously eonsidered.
| It is possible that this is only one bench of the | described oceur presumably within an interval of

East Fork below | On Mud River at the mouth of Stone- |

In the poing just below the mouth of Stout Creek

:rll!ilthlitnll

Guynndot at
made on this seam which shows the S*"cr* |
hest bed seetion that has yet been exposed. It
consists of two henches of coal (section 28), aggre-
cating a thickness of 99 inches, all of which,
except 4 inches, is clean coal. Section 29 repre-
sents only a part of the same seam about a mile

up Stout Creek, and although some allowance

approximately the same body of coal exists for a
considerable distance on this side of the river.

about the same horizon has been opened, but, |
while it has a thickness of 4 feet (section 30), the |

large bed, but there is no evidence at present |
available to show that the great development of |
this bed extends indefinitely southward from |

' Stout Creek. The absence of any large bed or |
' beds at this horizon on the headwaters of the |
' East Fork of Twelvepole Creek makes it seem |

many sections of coal beds that have become inac- |

cessible,

It seems probable that in the measure- |

ments of these sections some small shale partings |

have been ignored, but on the whole the sections
agree with those obtained at a later date from
adjacent localities. The coal horizon rises above
water level in this valley near Sheridan, and the
first openings of which any record exists occur
near the river bank about a mile above the post-

office, At this l}oint. Professor Locke reports
three openings on the coal, the thick. | L
eridan.

ness and character of which is shown in 3
sections 19, 20, and 21. The variability of the
bed is well shown by sections 19 and 20, which
are from openings only a short distance apart on
the eastern side of the river. Section 19 shows a
bench of cannel 16 inches in thickness at the top
of the bed: in section 20 the division into two
benches still holds, but no mention is made of

cannel in the uppermost bench. The shale part- |

ing, which on the eastern side of the river is insig-

nificant, has a thickness of 24 inches at the |
opening on the western side (section 21), although |

the distance between these loecalities is not more
than one-half mile. Section 22 represents this
bed at the mouth of Fourmile Creek, where it has
been opened at an elevation of 50 feet above
water level, The total amount of coal shown at
this point is considerable, but it is badly cut up

probable that the great thickness which prevails
on Stout Creek does not extend far toward the
south. A coal bed at this horizon, reported to
have a thickness of from 4 to 5 feet, has been
opened on the long spur on the western side of
the river nearly opposite the mouth of Sand |
Creek, This is the last opening known on this |
coal along Guyandot River. '

On Mud River this horizon is inconspicuous as
far as workable coal beds are concerned. On |
Bear Branch a coal at this horizon has been |
opened, which is perhaps typical of the conditions '
of the bed in this region. Its character is shown
in section 31, from which it will be seen that not
only is the bed thin, but it has many partings,
which detract very mueh from its value.

In briefly reviewing the facts concerning this
coal horizon it will be seen that it is of little
value in the basins of Twelvepole Creek
and Mud River. Its principal devel-
opment is in the Guyandot Basin
between Sheridan and Big Ugly Creek, but even !
in this territory its greatest development isl
confined fo a small area.

A few coal openings were observed which
appear to be near the middle of the Charleston |
sandstone. Section 32 represents this bed at an |
opening on West Fork of Twelvepole Creek in |
the vicinity of Radnor. The exact section could !
not be measured at this point, but it I
had the appearance of being about 4 Egﬂ:r::{:rt '
feet in thickness, On Beechy Branch k|

The thick
coal bed
restricted

in aren. |

of East Fork of the same stream two openings |

by two shale partings, each 10 inches in thickness. |

This bed of coal has a remarkable development

on Fourmile Creek, but along with the expanded ! the branch and section 34 an opening mnear its | above Green S

were visited which appear to be at this horizon. |

| Section 33 represents the eoal near the mouth of |

least by comparison with the big bed

| 80 Pmrnim-.nt in that locality.
' smaller bed rises from water level just
| above the mouth of Fourmile Creek. Section 38
|is from an opening about a mile below Sixmile |

| about 200 feet above the level of the river.
| coal is promising, as shown by section 44.
lower coal bed was found on Marsh Fork of Big |

tion 16. In each of these sections the full thick-
ness of the bottom bench of coal could not be
determined, hence they are incomplete, represent.
ing only that which was visible. Near the head

(of Trough Creek, on the road leading from

Kiah Fork to Little Hart Creek, there is an

| opening on a coal bed at or near this horizon

which is represented in section 85. The top of

the bed contains a beneh of bony coal 16 inches in |
| thickness, which detracts very much from its |

market value.

Coal in the Kanawha formation—A number |
| of ﬂpi‘llillg&‘e were ohaserved u pon a coal bed whieh |

appears to belong at about the division line
between the Charleston sandstone and the Kana.
wha formation. The uncertainties of this bound-
ary line make it doubtful whether these various
exposures are all on the same bed, but if they are
not, they at least appear to be at the same general
horizon.

One of the early attempts at development of
the coal resources of Twelvepole Valley was made

at this horizon at Dunlow, but, like similar oper- |

ations farther downstream, it was abandoned on

account of the poor character of the coal bed. |
| Section 36 represents the coal at the old mines, |

On East Fork near Maynard Branch a worthless
coal Dbed, represented in section 37, has been
opened.

In the Guyandot Valley this bed has been noted
at a number of places, but it is generally small, at
A smaller
Impartant
coal bed
of the

Guyandot
Valley.

in the Charleston sandstone which is

The

| Creek, as reported by Professor Locke. The coal

riges southward at the same rate as the seam

| above, and opposite Vanetta Creek it shows in

It |

an opening 115 feet above water level.
thickens also as it rises, for at the latter opening,
as reported by Professor Locke, it has the char-
acter shown in section 39,
farther up, and opposite Laurel Creek, it shows
a total of 56 inches of coal, as indieated 1n section
4},
an opening is reported by Professor Locke (sec-

tion 4]] which appears to be on a coal I’ml.

slightly lower in the series than the beds previ

50 feet.
coal Branch, which is just beyond the eastern
margin of this quadrangle, there is another open-
ing at this same general horizon.

The observed coal outerops which ecome within
about 250 feet of the top of the Kanawha forma-

tion are rather scattering in their stratigraphic |
arrangement, and it is difficult, if not impossible, |

to make definite correlations. One of these out-
crops was observed on Guyandot River on the
point of the ridge hetween Big and Little Ugly
creeks.  Section 43 shows that there is some can-
nel in the bed at this point, but the amount is too

| small to render it of commercial importance. The

next opening on this general horizon is reported
by Professor Locke from asmall ravine helow the
mouth of Big Hart Creek and at an elevation of
This

A

Hart Creek just beyond the limit of this quad-
rangle.
report places its thickness at about 42 inches (sec-
tion 45).
east corner of the guadrangle, there are a number
of openings on a coal bed considerably lower in
the series, but at one point a bed is exposed high
on the hillside which apparently belongs to the
horizon under consideration. Section 46 repre-
sents the coal at this point.

One hundred and thirty feet below the above.
deseribed coal opening there is another coal which

has the character shown in section 47. This is |

not a very thick bed, but it carries at the bottom

a foot of cannel and cannel shale, which may, |
| upon further exploitation, prove valuable enough |

to be worked.

The prineipal coal bed in the Big Creek region
ranges from 300 to 400 feet beneath the top of
the formation. Its lmn:.‘-iF {}IJHEI'\"’:‘:II e
outerop is on Guyandot River a mile Ses:kangkons

A short distance |

Just below the mouth of Fourteenmile Creek I

All of the exposures so far |

The coal is inaccessible, but current |

On Big Creek, in the extreme south- |

hoal Branch, where it shows a

' head and 100 feet below the coal shown in sec- | thickness of 40 inches of clear coal (section 48) ;

it outerops again just below Limestone Branch,
| with the same thickness (section 49) as shown
|in the previous section. On Big Creek there are

six openings which appear to be on this coal bed,

but some of them may be on beds either a short

distance above or below the type coal on Guyandot
' River. These openings show that the bed or beds
| inerease in size in this direction as seen in sections
| 50, 51, 52, 53, 54, and 55,

Summarizing the evidence just presented
' regarding the coal beds of the Huntington quad-
rangle, it would appear that the distri-
bution of the ecommercially wvaluable
' coal, as far as can be judged from the
' evidence in hand, is about as follows: In the red
| shales, or the Braxton formation, there is small

probability of finding coal beds of sufficient thick-

| ness to be of commereial importance. There may
| be pockets in which the supposed Pittsburg coal
is thick enough to be mined, but the existence of
such pockets is doubtful. The coal horizon near
the base may furnish supplies for local consump-
tion, but the outlook for anything better than
this is not encouraging. The various horizons of
the Charleston sandstone are more promising,
especially in the valley of Guyandot River. Out-
side of this valley the experience has been that
mining at these horizons is unprofitable, and there
seems no reason now to change this verdict, unless
loeal deposits of cannel of sufficient thickness to
be economically mined shall be found. Along
(ruyandot River the coal near the top of the
Charleston formation is an attractive looking bed
at some points, and doubtless will be of value
when transportation can be secured for the prod-
| net of the mines.

Geographically the coals in the Kanawha for-
mation also are limited to the Guyandot Valley,
' and they give promise of a supply nearly equal to
' that of the formation next above.

Summary of
data on the
coal of the
quadrangle,

SOILS.

| The soils of the Huntington quadrangle are
largely derived from the decay and disintegration
| of the rocks immediately underlying them. Con-
sequently the geologic map which shows the areal
distribution of the various formations may with
certain modifications be regarded as a soil map
also. In such an interpretation of a geologic
 map, however, it must be distinetly understood
that in the process of soil production many of the
important elements of the rocks are removed by
solution, and consequently the soil, as a rule, con-
tains only the more insoluble elements of the rock
from which it was derived.

The soils derived from the Kanawha formation
‘are unimportant in this quadrangle, for they
| oceupy only a small territory and the surface
upon which these rocks outcrop is so steep that
it has only limited agricultural possibilities. The
| soils derived from the Charleston sandstone are
| generally too arenaceous for good farming lands,

and the outerop is generally too steep to be profit-
ably farmed. The Braxton formation is much
 better adapted to the formation of tillable soils,
Its rocks are more clayey and also more caleare-
ous, so that the resulting soil is frequently a very
rich and fertile loam. The rocks composing this
formation vary considerably from place to place,
and the soil shows a similar change ; hence the agri-
cultural possibilities are different in the various
sections of the quadrangle covered "by the Brax.
ton formation. The alluvial bottoms, or the flood
plains of the creeks and rivers, constitute the most
l produetive land of the region. This land is formed
of material derived from wvarious sources and
brought down by the streams during periods of
high water and deposited where the current is
sluggish, out of the immediate channel. By the
repetition of this process at each freshet the
soils are renewed and the elements which had
been exhausted by the growing erop are again
added to the soil.

The Ohio portion of this quadrangle is almost
entirely cleared of forest and is either under cul-
tivation or devoted to the grazing of stock. In
the West Virginia portion the surface is more
broken, the forests ave much more extensive, and
' a smaller proportion of the land is used for farm-
| ing purposes.

MARIUS R. CAMPBELL,
i GFeologist.
December, 1900,
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SECTION SHEET

COLUMNAR

GEMERALIZED SECTION FOR THE HUNTINGTON QUADRANGLE.

SCALE: 1 INCH — 500 FEET,
PERIOD. FORMATION NAME. Svamor. CB?;E“T‘;;‘ER Bt CHARACTER OF ROCKs, CHARACTER oF TOPOGRAPHY AND SOIL.
— v NN O
D Gravel, sand, and finely 1 ted clay d 1 by th
= ravel, sand, an inely lamwinated clay depositec v the ancient . I
33 Teay formation. Pt =Gl Eanawha River, The gravel consists largely of veln quartz and gu_!ims- the “ﬂ-ﬂr OdeE!‘ll;}" \:EE} lay i
T Pt quartzite from the Blue Ridge and of black Iint from the eastern side ol generally good where the olay is preserved.
= of the coal field.
N 1 G .
: Chiefly red and green shales and green sandstone. with beds of eonrse Forms the surface of the northern half of the quadrangle. The shales
Braxton formation, Chax 004 sandstone and eonglomerate at.ginterwa]R. Thin layers of limestone E;"'“ ﬁ‘g'ﬁt"{]ﬁ't hmr?]nd%d dcm}tnurs. but the slopes are frequently
and ealenreous eoneretions frequently oecur in the shales, Su'lm“ ¥y the harder beds of sandstone.
o il moderately productive.
=
o
o
i
E O hatlcale s sl Ceh 200300 Gﬁﬁﬁ:ﬂ.:lg:;?na or eonglomerate, with oceasional bands of shale and Rugged topography and poor soil.
a kel
=
o]
Eanawha formation. Ck 400+ Shale and sandstone, with many ecoal seams. g’;?fm?ma of the upper Guyandot and Twelvepole basins.
SECTIONS OF WELLS IN THE HUNTINGTON QUADRANGLE AND VICINITY.
SCALE: 1 INGH — 500 FEET.
E. i
D. WisFIELD, G. Du:u;ma
G EE T T, Tox Crexk, :
H. .
) — TwrLy y Guyaxpor Riv " .
“‘;n::; . : AT AH'RL:::::: E::;:ll, NEAR B Hanr C’?‘L“r :_::: :_.
F.
B, i Biraixe Cnex, Kv. ) e ¢ q
CesTRAL CITY. ? Coal 4%
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A, £
CATLETTSBUNLG, R SR
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e
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HUNTINGTOMN |
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a
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Coal 8%,

TABLE OF FORMATION NAMES.

p . i L C. Winrre: West Vineivia (EoLocioan Sveveyr, b
Prniom. NauMES AND SvuMBOLS UaEn 13 tHIs Fouto, Mamvs R, Fﬁ:m:::u:%;‘l'ﬁﬂ&?m% 0. 8, %:‘?;T;-i},’ﬁrgi.”“ BunieTis 65, Ul 8. GEOLOGICAL mewi‘%ﬂfnm,f OF THE
n S : ar T —
£ § Teay formation. Pt Teay formation.
® Eraxton formation. Ch Braxton formation. I— Memongahels River Coal Serios AV,
g
B — —
] "
Elk River Serie
E Charleston sandstone, Cch Charleston sandstone. Beries XIV.
:i" —
= Kanawha formation. Ck Kanawha formation. Allegheny River Coal Series, XIIL,

MARIUS R. CAMPBELL,

(eologist.
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forming another gradation into sedimentary | the Pleistocene and the Archean, are distin- |
deposits. Some of this glacial wash was deposited | guished from one another by different patterns, |

in tunnels and channels in the ice, and forms char- | made of parallel straight lines. Two tints of the
| period-color are used: a pale tint (the underprint)

acteristic ridges and mounds of sand and gravel,
known as osars, or eskers, and kames. The
material deposited by the ice is called glacial
drift; that washed from the ice onto the adjacent
land is ealled modified drift. It is usual also to
class as surficial rocks the deposits of the sea and
of lakes and rivers that were made at the same
time as the ice deposit.

AGES OF ROCES.

locks are further distinguished according to
their relative ages, for they were not formed all
at one time, but from age to age in the earth’s
history. Classification by age is independent of
origin; igneous, sedimentary, and surficial rocks
may be of the same age.

When the predominant material of a rock mass |
is essentially the same, and it is bounded by rocks |
of different materials, it is convenient to call the
mass throughout its extent a formation, and such
a formation is the unit of geologic mapping.

Several formations considered together are
designated a sysfem. The time taken for the
deposition of a formation is called an epock, and
the time taken for that of a system, or some
larger fraction of a system, a period. The rocks
are mapped by formations, and the formations are
classified into systems. The rocks composing a
system and the time taken for its deposition are
given the same name, as, for instance, Cambrian
system, Cambrian period.

As sedimentary deposits or strata accumulate
the younger rest on those that are older, and the |
relative ages of the deposits may be discovered |
by observing their relative positions. This rela-
tionship holds exeept in regions of intense dis-
turbance; sometimes in such regions the disturb- |
ance of the beds has been so great that their |
position is reversed, and it is often difficult to |
determine the relative ages of the beds from their |
positions; then fossils, or the remains of plants
and animals, are guides to show which of two
or more formations is the oldest.

Strata often contain the remains of plants and
animals which lived in the sea or were washed
from the land into lakes or seas or were buried in
surficial deposits on the land. Rocks that con-
tain the remains of life are called fossiliferous.
By studying these remains, or fossils, it has been
found that the species of each period of the earth’s
history have to a great extent differed from those
of other periods. Only the simpler kinds of
marine life existed when the oldest fossiliferous
rocks were deposited. From time to time more
complex kinds developed, and as the simpler ones
lived on in modified forms life became more
varied. But during each period there lived pecul-
iar forms, which did not exist in earlier times
and have not existed sinee; these are character-
istic types, and they define the age of any bed of
rock in which they are found. Other types
passed on from period to period, and thus linked
the systems together, forming a chain of life from |
the time of the oldest fossiliferous rocks to the |
present.

When two formations are remote one from the |

other and it is impossible to observe their relative
positions, the characteristic fossil types found in
them may determine which was deposited first.

Fossil remains found in the rocks of different
areas, provinces, and continents, afford the most
important means for combining local histories
into a general earth history.

Colors and patterns—To show the relative ages
of strata, the history of the sedimentary rocks is
divided into periods. The names of the periods
in proper order (from new to old), with the color
or colors and symbol assigned to each, are given
in the table in the next column. The names of
certain subdivisions of the periods, frequently
used in geologic writings, . bracketed against
the appropriate period name,

To distinguish the sedimentary formations of

' Each formation is furthermore given a letter-

To ascertain the meaning of any particular colored

any one period from those of another the patterns |
for the formations of each period are printed in
the appropriate period-color, with the exception |
of the first (Pleistocene) and the last (Archean).
The formations of any one period, excepting

is printed evenly over the whole surface represent-
ing the period; a dark tint (the overprint) brings
out the different patterns representing formations.

PEnion, |svumon. oL,
Plofabooans ., ;o 22w ale o000 s | P Any colors,
T Pliceene |
Neocene '{Mmcene Praiefnia s - W | Bufls.
Eocene (including Oligocena) . . . . . . E | Olive-browns.
LB T e K | Olive-greens,
Juratrias %'{LI',:'[::;’; E .......... J | Blue-greens.
Carboniferous (including Permian) . .| € !Bllmﬁ.
Devonian.................. 0O |Blue-purples
Silurian (including Ordovieinn) . . . | 5
(AN DYIANIL . T S DRt e, 5 | € |Pinks.
Algonkinn . "2 o e - swnal Ll A | Orange-hrowns.
ATOERN 1 . W s R v e A | Any colors.

Red-purples.
symbol of the period. In the case of a sedimen- |
tary formation of uncertain age the pattern is
printed on white ground in the color of the period
to which the formation is supposed to belong, |
the letter-symbol of the period being omitted. |

The number and extent of surficial formations 1=

of the Pleistocene render them so important that, |
to distinguish them from those of other periods
and from the igneous rocks, patterns of dots and
cireles, printed in any colors, are used.

The origin of the Archean rocks is not fully
settled. Many of them are certainly igneous.
Whether sedimentary rocks are also included is
not determined. The Archean rocks, and all meta-
morphie rocks of unknown origin, of whatever age,
are represented on the maps by patterns consisting
of short dashes irregularly placed. These are
printed in any color, and may be darker or lighter
than the background. If the rock is a schist the
dashes or hachures may be arranged in wavy par-
allel lines. If the rock is known to be of sedi-
mentary origin the hachure patterns may be com-
bined with the parallelline patterns of sedi-
mentary formations. If the metamorphic rock is |
recognized as having been originally igneous, the i
hachures may be combined with the igneous
pattern.

Known igneous formations are represented by I
patterns of triangles or rhombs printed in any |
brilliant color. If the formation is of known age |
the letter-symbol of the formation is preceded by |
the capital letter-symbol of the proper period.
If the age of the formation is unknown the letter- |
symbol consists of small letters which suggest the |
name of the rocks, I

THE VARIOUS GEOLOGIC SHEETS. {

Historical geology sheet.—This sheet shows the
areas occupied by the various formations. On the |
margin is a legend, which is the key to the map.

pattern and its letter-symbol on the map the
reader should look for that color, pattern, and
aymbol in the legend, where he will find the name
and deseription of the formation. If it is desired
to find any given formation, its name should be
sought in the legend and its color and pattern
noted, when the areas on the map corresponding
in color and pattern may be traced out.

The legend is also a partial statement of the
geologic history. Init the symbols and names are
arranged, in columnar form, according to the origin
of the formations—surficial, sedimentary, and
igneous —and within each group they are placed
in the order of age, so far as known, the youngest
at the top.

Feonomie geology sheet.—This sheet represents
the distribution of useful minerals, the oceurrence
of artesian water, or other facts of economic |
interest, showing their relations to the features of |
topography and to the geologic formations. All
the formations which appear on the historical
geology sheet are shown on this sheet by fainter
color-patterns. The areal geology, thus printed,
affords a subdued background upon which the
areas of productive formations may be emphasized
by strong colors. A symbol for mines is intro-
duced at each occurrence, accompanied by the
name of the principal mineral mined or of the
stone quarried.

Structure-section sheet.—This sheet exhibits the
relations of the formations beneath the surface.

| concerning the earth’s structure.
| manner of the formation of rocks, and having

In eliffs, canyons, shafts, and other natural and
artificial cuttings, the relations of different beds
to one another may be seen. Any eutting which
exhibits those relations is called a section, and the
same name is applied to a diagram representing
the relations. The arrangement of rocks in the
earth is the earth’s sfructure, and a section exhibit-
ing this arrangement is called a structure section.

The geologist is not limited, however, to the
natural and artificial cuttings for his information
Knowing the

traced out the relations among beds on the sur-

| face, he can infer their relative positions after
| they pass beneath the surface, draw sections

which represent the structure of the earth to a
considerable depth, and construet a diagram
exhibiting what would be seen in the side of a
cutting many miles long and several thousand feet

| deep. This is illustrated in the following figure:

Fig. 2. —Sketeh showing a vertieal seetion in the front of the
picture, with a landseape beyond.

The figure represents a landscape which is cut
off sharply in the foreground by a vertical plane
that cuts a seetion so as to show the underground
relations of the rocks.

The kinds of rock are indicated in the section
by appropriate symbols of lines, dots, and dashes.
These symbols admit of much variation, but the
following are generally used in sections to repre-
sent the commoner kinds of rock:

SHALES

SANDSTONES

Fine and eonrse, Argillaceaous, Caleareons,

LIMESTONES

Thick nnd thin bedded, Argillaceons, A rEneens,

Lentils in sirata.

Biluists, Igneaiia Pocks,

Fig. 8. —8ymbols used to represent differant kinds of rock.

The plateaun in fig. 2 presents toward the lower
land an escarpment, or front, which is made up
of sandstones, forming the eliffs, and shales, con-
stituting the slopes, as shown at the extreme left
of the section.

The broad belt of lower land is traversed by
several ridges, which are seen in the section to
correspond to beds of sandstone that rise to the
surface. The upturned edges of these beds form
the ridges, and the intermediate valleys follow
the onterops of limestone and caleareous shales,

Where the edges of the strata appear at the
surface their thickness can be measured and the
angles at which they dip below the surface can be
observed. Thus their positions underground can
be inferred.

When strata which are thus inclined are traced
underground in mining, or by inference, it is fre
(quently observed that they form troughs or arches,
such as the section shows. DBut these sandstones,

shales, and limestones were deposited beneath the |

sea in nearly flat sheets. That they are now bent
and folded is regarded as proof that forces exist
which have from time to time caused the earth’s
surface to wrinkle along certain zones.

On the right of the sketch the section is com-
posed of schists which are traversed by masses of
igneous rock. The schists are much contorted
and their arrangement underground can not be
inferred. Hence that portion of the section

delineates what is probably true but is not |
known by observation or well-founded inference. |

In fig. 2 there are three sets of formations, dis-
tinguished by their underground relations. The
first of these, seen at the left of the seetion, is the
set of sandstones and shales, which lie in a hori-
zontal position. These sedimentary strata are
now high above the sea, forming a plateau, and
their change of elevation shows that a portion of
the earth’s mass has swelled upward from a
lower to a higher level. The strata of this set are
 parallel, a relation which is called conformable.
' The second set of formations consists of strata
| which form arches and troughs, These strata
were once continuous, but the erests of the arches
have been removed by degradation. The beds,
like those of the first set, are conformable.

The horizontal strata of the plateau rest upon
the upturned, eroded edges of the beds of the
second set at the left of the section. The over
! lying deposits are, from their positions, evidently
| younger than the underlying formations, and the
| bending and degradation of the older strata must
have oceurred between the deposition of the older
beds and the accumulation of the younger. When
younger strata thus rest upon an eroded surface
of older strata the relation between the two is an
| wnconformable one, and their surface of contact is
| an unconformity.

The third set of formations consists of erystal-
line schists and igneous rocks. At some period
of their history the schists were plicated by pres-
sure and traversed by eruptions of molten rock.
But this pressure and intrusion of igneous rocks
have not affected the overlying strata of the second
set. Thus it is evident that an interval of consid-
erable duration elapsed between the formation
of the schists and the beginning of deposition of
the strata of the second set. During this interval
the schists suffered metamorphism ; they were the
scene of eruptive activity; and they were deeply
eroded. The contact between the second and
third sets, marking a time interval between two
periods of rock formation, is another uncon-
formity.

The section and landscape in fig. 2 are ideal,
but they illustrate relations which actually oceur.
The sections in the structuresection sheet are
related to the maps as the section in the figure is
related to the landscape. The profiles of the sur-
| face in the section correspond to the actual slopes
‘of the ground along the section line, and the
depth of any mineral-producing or water-bearing
stratum which appears in the section may be
measured from the surface by using the seale of
the map.
| Cblumnapr-section sheet.—This sheet contains a
| concise deseription of the rock formations which
occur in the quadrangle. The diagrams and
verbal statements form a summary of the facts
relating to the character of the rocks, to the thick-
' nesses of the formations, and to the order of
' aceumulation of successive deposits.
| The rocks are deseribed under the correspond-
‘ ing heading, and their characters are indicated in
|

the columnar diagrams by appropriate symbols.
The thicknesses of formations are given under
| the heading “Thickness in feet,” in figures which
 state the least and greatest measurements. The
average thickness of each formation is shown in
| the column, which is drawn to a seale—usually
| 1000 feet to 1 inch, The order of accumulation
of the sediments is shown in the columnar arrange-
ment: the oldest formation is placed at the
bottom of the column, the youngest at the top,
(and igneous rocks or other formations, when
| present, are indicated in their proper relations.
i The formations are combined into systems
' which correspond with the periods of geologic
' history. Thus the ages of the rocks are shown,
and also the total thickness of each system,
The intervals of time which correspond to
events of uplift and degradation and constitute
|interruptions of deposition of sediments may be
indicated graphically or by the word “unconform-
ity,” printed in the columnar section.

Each formation shown in the columnar section
is accompanied by its name, a deseription of its
character, and its lettersymbol as used in the
maps and their legends,

CHARLES D. WALCOTT,
LDirector.

Revised June, 1897.
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