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EXPLA.NA.TION. 

The Geological Survey is making a geologic 
map of the United States, which necessitates the 
preparation of a topographic basEr map. 'The 
two are being issued together in the fOIm 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 e4planatory and descriptive texts. 

THE TOPOGRAPHIC MAP. 

The features represented on the topographic 
map are of three distinct kinds: (1) inequalities 
of surface, called Irelief, as plains, plateaus, valleys, 
hills, and mountains; (2) distribution of water, 
called rlradtnage, as streams, lakes, and swamps; 
(3) the works of man, called aultture, 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 stated on the map by munbers. 
It is desirable to show also the elevation of any 
part of a hill, ridge, or valley; 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 constant vertical space 
between each two contours is called the contrJt/M' 
interval. Contours and elevations are printed in 
brown. 

The manner in which contours express eleva­
tion, form, and grade is shown in the following 
sketch and corresponding contour map: 

2. Contours define the forms of slopes. Since 
contours are continuous horizontal lines conform.· 
ing to the surface of the ground, they wind 
smoothly about smooth surfaces, recede into all 
reentrant angles of ravines, and project in passing 
about prominences. The relations of contour 
curves and angles to forms of the landscape 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 cliff 
or on a gentle slope; but to rise a given height 
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 
contour 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 
Swa.mp. In mapping great mountain masses, like 
those in Colorado, the interval may be 250 feet. 
For intermediate relief contour intervals or 10, 
20, 25, 50, and 100 feet are used. 

lJrainage.-Watercourses are indicated by blue 
lines. If the stream flows th~ 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, byappro. 
priate conventional signs. 

OultlM'e.-The worKs ,of maD, such as roads, 
railroads, and towns, together with boundaries of 
townships, counties, and States, and artificial 
details, are printed in black. 

SaallJll.-The area of the United State, (exclud. 
ing Alaska) is about 3,025,000 square miles. On 
a map 240 feet long and 180 feet high thi, would 
cover, on a scale of 1 mile to the inch, 3,025,000 
square inches. Each square mile of ground sur· 
face would be represented by a square inch of 
map surface, and one linear mile 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 special 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 saine unit. 
Thus, as there are 63,360 inches in a mile, the 

I:::=-______________ ...J I scale "1 mile to an inch" is expressed by 68,~oo. 

Fig. 1.-Idealsketch and corresponding contour map. Both of these methods are used on the maps of 

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 
to a precipice. Contrasted with this precipice is 
the gentle descent of the western slope. In the 
map each of these features is indicated7 directly 
beneath its position in the sketch, by contours. 
The following explanation may make clearer the 
mannel' in which contours delineate elevation, 
form, and grade: 

1. A contour indicates approximately a certain 
height above sea-level. In this illustration the con· 
tour interval is 50 feet; therefore the contours 
occur at 50, 100, 150, 200 feet, and so on, above sea­
level. Along the contour at 250 feet lie all poinU!: 
of the surface 250 feet above sea; and so with any 
other contour. In the space between any two con· 
tours occur all elevations above the lower and below 
the higher contour. Thus the contour at 150 
feet falls just below t,he edge of the terrace, 
while that at 200 feet lies above the terrace; 
therefore all points on the teITace 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. In 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 be ascertained by cOlmting up or 
down from a numbered contour. 

the Geological Survey. 
Three fractional scales are used on the atlas 

sheets of the Geological Survey; the smallest is 
2iIO~OOO' the intermediate 1~1XKb and the largest ii2;"~. 
These correspond approximately to 4 miles, 2 
miles, and 1 mile of natural length to an inch of 
map length. On the scale 62,~ a square inch of 
map surface represents and corresponds nearly to 
1 square mile; on the scale 1~000J to about 4 
square miles; and on the scale ~ to about 16 
square miles. At the bottom of each atlas sheet 
three scales are stated, one being a graduated 
line representing miles and parts of miles in 
English inches, another indicating distance in 
the metric system, and a third giving the frac· 
tional scale. 

Atla.8lU!ets.-The map is being published in 
atlas sheets of convenient size, which are bounded 
by parallels and meridians. Each sheet on the 
scale of ~ contains one square degree; each 
sh~et on the scale of t.\l5~OOO contains one-quarter of 
a square degree; each sheet on the scale of udro 
contains one-sixteenth of a square degree. These 
areas correspond nearly to 4,000, 1,000, and 250 
square miles, respectively. 

The atlas sheets, being only parts of one map of 
the United States, are laid out without regard to 
the boundary lines of the States, counties, or town­
ships. For convenience of reference and to sug­
gest the district represented, each sheet is given 
the name of some well-known town or natural 
feature within its limits, and at the sides and cor· 
ners of each sheet the names of adjacent sheets, 
if published, are printed. 

U.IJII oj flU! Wpollraphic sheet.-Within the 
limits of Beale the topographic sheet is an accurate 
and characteristic delineation of the relief, drain· 
age, and culture of the region represented. View­
ing the landscape, map in hand, eV,ery character­
istic feature of sufficient 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 preliminB:ry 
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 local reference. 

THE GEOLOGIC MAP. 

The areal geologic map represents by colors 
and conventional signs, on the topographic base 
map, the distribution of rock formations on the 
surface of the earth, and the structure·section 
maps show their underground relations, as far as 
known, and in such detail as the scale permits. 

KINDS OF ROCKS. 

Rocks are of many kinds. The original crust 
of the earth was probably composed of igneous 
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 8W1'ficial, deposits 
of clay, sand, and gravel. Deposits of this class 
have been formed on land surfaces since the earli­
est geologic time. Through the tran'porting 
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 sed£. 
mentoJry 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 'metamoryl~ic rocks. 

Igneous ~l'ooks.-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 forced 
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 cracks 
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 inl!ru8ive. Within their rock 
enclosures they cool very slowly, and hence are 
generally of crystall~e texture. When the chan· 
nels reach the surface the lavas often flow out and 
build up volcanoes. These lavas cool rapidly in 
the air,acquiringaglassyor,more oiten, a crystal. 
line condition. They are usually more or less 
porous. The igneous rocks thus formed upon the 
surface are called emf!ru8ive. Explosive action 
often accompanies volcanic eruptions, causing 
ejections of dust or ash and larger fragments. 
These materials when consolidated constitute 
breccias, agglomerates, and tuffs. The ash when 
carried into lakes or seas may become stratified, 
so as to have the structure of sedimentary rocks. 

The age of an igneous rock is often difficult or 
impossible to determine. When it cuts across a 
sedimentary rock, it is younger than that rock, 
and when a sedimentary rock is deposited over 
it, the igneous rock is the older. 

Under the in:fl.uence of dynamic and chemical 
forces an igneous rock may be metamorphosed. 
The alteration may involve only a rearrangement 
of iU!: minute particles or it may be accompanied 
by a change in chemical and mineralogic composi. 
tion. Further, the structure of the rock may be 
cbanged by the development of plane, 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. 

Sedimu:mtary 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 roCkR 
are made are carried as solid plUiicles by the 
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. W'hen the material is carried in 
solution by the water and is deposited without 
the aid of life, it is called a chemical sediment j 
if deposited with the aid of life, it is called an 
organic sediment. The more important rocks 
formed from chemical and organic deposits are 
limestone, chert, gypsum, salt, iron ore, peat, 
lignite, and coa1. Anyone of the above sedi­
mentary deposits may be separately formed, 01' 

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

Sedimentary rocks are usually made up of 
layers or beds which can be easily separated. 
These layers are called strata. Rocks deposited 
in Buccessive layers are said to be stratified. 

The surface of the earth is not fixed, as it seems 
to be; it very slowly rises or sinks over wide 
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 valley, from the Gulf of Mexico to the 
Great Lakes; the Appalachian Mountains would 
become an archipelago, and the oeean's shore 
would traverse Wisconsin, Iowa, and Kansas, and 
extend thence to Texas. More extensive changes 
than this have repeatedly occurred in the past. 

The character o! 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 sediment· 
ary 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. 

Swr.ficial 'f'Ooks.-Tbese 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 atmospheric 
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. 
Surficial rocks that are due to glacial action are 
f9rmed 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, 88sorted by water, and rede­
posited as beds or trains of sand and clay, thus 
forming another gradation into sedimentary 
deposits. Some of this glacial wash was deposited 



in tunnels and channell:! in the ice, and forms char· 
acteris1J.c 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 called 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 ROOKS. 

Rocks are further distinguished according to 
their relative ages, for rocks were not formed all 
at one time, but from age to age in the earth's 
history. Claesmeation 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 SY8tem. The ~ime taken for the 
deposition of a formation is called an epoch, and 
the time taken for that of a system, or Bome 
larger fraction of a system, a pe:riocl. 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, aB, 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 except 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 /OBBi18, or the remains of plants 
and animals~ are a guide 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 since; these are character· 
istic types, and they define the age of any bed of 
rock io which they are found. Other type, 
passed on from period to period, and thus linked 
the systems together and formed 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 one was deposited 
fir,t. 

Fossil remains found in the rocks of different 
areas, of different provinces, and of different 
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 
below. The names of certain subdivisions of the 
periods, frequently used in geologic writings, are 
bracketed against the appropriate period names. 

To distinguish the sedimentary formations of 
anyone 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 anyone period, with the 

guished from one another by different patterns, 
made of parallel straight lioes. Two tiots of t,he 

Cowi. 

Pleistocene .•.......... P Any colora. 

Neocene {:~=:} . . . N Butfs. 

Eocene { including Oligocene} . . . E Olive·broWllfl. 
Cretaceous. . . . . . . . . . . . . . . . . Olive.greens. 

Juratrlas { ;I~=l:} . . . . . . . . . . Blue-greens. 

Carboniferoue t including Permian ~. C Blues. 
Devonian. . . . . . . . . . . . . . . . .. 0 Blue·purpletl. 
Silurian {inclUding OrdOviCian} .. S Red.purples. 
Cambrian. . . . . . . • • . • • . . . .. (; Pinks. 
Algonkian ............... " A Orange·browns. 
Archean . . . • • • • • • • . . . ~ Any colors 

period-color are used: a pale tint (the underprint) 
is printed evenly over the whole surface represent. 
iog the period; a dark tint (the overprint) bring' 
out the different patterns representing formations. 
Each formation is furthermore given a letter· 
symbol of the period. In the case of a sediment­
ary 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 of surficial formations of the Pleis­
tocene is so great that, to distinguish its forma· 
tions from those of other periods and from the 
igneous rocks~ the entire B;eries of colors is used 
in patterns of dots and circles. 

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
morphic 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 backgronnd. If the rock is a schist the 
dashes or hachures may be 8lTanged in wavy par­
allellines. If the rock is known to be of sedi· 
mentary origin the hachnre patterns may be com. 
bined with the parallel.lioe patterns of sedi· 
mentary formations. I 

Known igneous formations are represented by 
patterns of triangles or rhombs printed in any 
brilliant color. H the fl)rmation is of known age 
the letter-symbol of the formation is preceded by 
the capital letter·sym bol 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. 

THE VARIOUS GEOLOGIC SHEETS. 

Areal skeet.-This sheet shows the areas occu· 
pied by the various formations. On the margin is 
a legend, which is the key to the map. To ascer· 
tain the meaning of any particular colored pat­
tern and its letter-symbol on the map the reader 
should look for that color, pattern, and symbol in 
the legend, where he will find the name and 
description of the formation. If it is desired to 
find any given formation, its ~ame 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. The formations are arranged 
according to origin into surficial, sedimentary, and 
igneous, and within each class are placed in the 
order of age, so far as known, the youngest at the 
top. 

Ecorwmic sket.-This sheet represents the dis· 
tribution of useful minenals, the occurrence of 
artesian water, or other facts of economic interest, 
showing their relations to the features of topog. 
raphy and to the geologic formations. All the 
formations which appear on the areal 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 introduced at each occur· 
renee, accompanied by the name of the principal 
mineral mined or of the stone qumTied. 

Btrucflwre'8ec'tion slteet.-This sheet exhibits the 
relations of the formations beneath the surface. 

In cliffs, canyons, shafts, and other natural and 
artiflcial cuttings, the relations of ~ifferent beds 
to one another may be seen. by cutting which 

same name is applied to a diagram representing 
the relations. The arrangement of rocks in the 
earth is the earth's structure, 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 
concerning the earth's structure. Knowing the 
manner of the formation of rocks, and having 
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 construct 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.-Sketchshowlng a. vertIcal section in the front 01 the 
pioture, with" laudsca.pe a.bove. 

The figure represents a landscape which is cut 
off sharply in the foreground by a vertical plane 
that cuts a section 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: 

A.r~.0alcar00ua. 

IgIlBousrocks. 

Fig. S.-Symbols Ulled to represent different kinds of rock. 

The plateau in fig. 2 presents toward the lower 
land an escarpment, or front, which is made up 
of sandstones, forming the cliffs, 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 outcrops of limestone and calcareous shales. 

Where the edges of the strata appear at the 
surface their thickness can be measured and the 
angle, 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. But 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, 

The first of these, seen at the left of the section, 
is the set of sandstones and shales, which lie in 
a horizontal position. These sedimentary strata 
are now high above the sea, forming a plateau, 
and their change of elevation shows that a POl" 

tion 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 conf()1'm­
able. 

The second set of formations consists of strata 
which form arches and troughs. These strata 
were once continuous, bnt the crests of the arches 
have been removed by degradation. The beds~ 
like those of the first set, are conformable. 
T~e horizontal strata of the plateau rest upon 

the npturned, eroqed edges of the beds of the 
second set at the left of the secti.on. The over­
lying deposits m'e, from their position, evidently 
younger than the underlying formati!"lus, and the 
bending and degradation of the older strata must 
have occurred 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 
unconformable one, and their surface of contact is 
an uneon/ormifly. 

The third set of formations consist of crystal. 
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 oi 
the schists and the beginning of deposition of the 
strata of the second set. During this interval the 
schists snffered 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 occur. 
The sections in the strncture·section sheet are 
related to the maps as the section in the figure is 
related to the landscape. The profile, 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 01' water.bearing 
stratum which appears in the section may he 
measured from the surface by using the scale of 
the map. 

Oolumnar-8ectdon sn.eet.-This sheet contains a 
concise description of the rock formations Vv hich 
con,titute the local record of geologic hi,tory. 
The diagrams and verbal statements form a sum­
mary of the facts relating to the character of the 
rocks~ to the thicknesses of the formations, and to 
the order of accumulation of successive deposits. 

The rocks are described 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 scale-usually 
1,000 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. 

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 o~ 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 description of its 
character, and its letter.symbol as used in the 
maps and their legends. 

CHARLES D. WALCOTT, 
Director. 



DESCRIPTION OF THE BUCKHANNON QUADRANGLE. 
GEOGRAPHY. 

An account of the phy.ioal /eatwr •• 0/ 1M Appa-
laohian provinoe and 1M relatWn. 0/ tho .. 
0/ 1M Buokhannon quaJrangle. 

(}rmeral relations.-The Buckhannon quad. 
rangle i, bounded by the p.rallel, of I.titude 38° 
30' and 39° north and the meridians of Exteatof 

longitude 800 and 80° 3~' west. It em- quadnma1e• 

braces, therefore, one.quarter of a square degree, 
which measures in this instance about 34t miles 
from north to south and about 27 miles from east 
to west, and comprises 931~ square miles. The 
region adjoining on the north has not AdjKent 

been surveyed. The quadrangles con- quadrangles. 

tiguous to the Buckhannon are the Beverly on 
the east, the Huntersville on the south, and the 
Sutton on the west. The Buckhannon includes 
large portions of Upshur, Randolph, 
Webster, and Lewis counties and Counties. 

smaller parts of Barbour and Braxton counties, 
all in West Virginia. 

In its geographic and geologic relations this 
district forms a part of the Appalachian province, 
which extends from the Atlantic Detlnltlonof 

coastal plain on the east to the Missis- the proving!. 

sippi lowlands on the west, and from central Ala· 
bama to southern New York. All parts of the 
region thus defined have a related history,recorded 
in the rocks, geologic structure, and topographic 
features. Only a part of this history can be read 
from an area so small as a single quadrangle j 
hence it is necessary to consider the individual 
quadrangle in its relations to the entire province. 

Subdivision. of the Appalachian provincs.­
The Appalachian province has three well·marked 
physiographic divisions, throughout each of which 
certain forces have produced similar results in 
sedimentation, in geologic structure, and in topog. 
raphy. These three divisions extend the entire 
length of the province, from northeast to south· 
west. 

The central division is the Appalachian Valley. 
It is the best defined and most uniform of the 
three. In the southern portion of the Tbe A a­

province it coincides with the belt of f1!1:~':iA 
folded rocks which forms the Coosa duirac:ter. 

V.ney of Georgi. and Alabam. and the Great 
Valley of East Tennessee. Throughout the cen· 
tral and northern portions the eastern side only 
is marked by great valleys, such as the Shenan· 
doah Vaney of Virginia and the Cum berland and 
Lebanon valleys of Maryland and Pennsylvania, 
while the western portion is but a succession of 
narrow ridge, (the Allegheny ridge,) with no 
continuous or broad intermediate valleys. This 
division varies in width from 40 to 125 miles. It 
is sharply outlined on the southeast by the Appa­
lachian Mountains and on the northwest by the 
escarpment of the Cumberland Plateau, locally 
known as the Allegheny Front. Its rocks are 
almost wholly sedimentary and in large 
measure calcareous. The strata, which ~~t:~:!:k 
must originally have been nearly hori. elIU1Wter. 

rontsl, now stand at various angles and intersect 
the surface in narrow belts. The surface changes 
with the outcrop of different kinds of rock, so 
that sharp ridges and nanow valleys of great 
length follow the narrow belts of hard and scft 
rocks. Owing to the large amount of calcareous 
rock brought up on the steep folds of this dis· 
trict, its surface is more readily worn down by 
streams and is lower and less broken than that 
of the divisions on either side. 

The eastern division of the province embraces 
the Appalachian Mountains, a system made of 
many individual ranges, which, under Tbla Aro,:a­

various local names, extends from ~'::; loo:r· 

southern New York to central Ala- ranps. 

bama. Some of its prominent parts are the South 
Mountain of Pennsylvania, the Blue Ridge and 
Catoctin Mountain of Maryland and Virginia, the 
Great Smoky Mountains of Tennessee and North 
Carolina, and the Cohutta Mountains of Georgia. 
Many of the rocks of this division are more or 
less crystalline, being either sediments N.ture of the 

which have been changed to slates and rodu;. 

schists by varying degrees of metamorphism, or 
igneous rocks, such as granite and diabase, 
which have solidified from a molten condition. 

The western division of the Appalachian prov­
ince embraces the Cumberland Plateau and the 
lowlands of Tennessee, Kentucky, and Tbe Climber­

Ohio. Its northwestern boundary is landPiateall. 

indefinite, but may be regarded as coinciding 
with the Tennessee River from the northeastern 
corner of Mississippi to its mouth, and thence 
extending northeastward across the States of 
Indiana and Ohio to western New York. It, 

side, following the lesser valleys along the out­
crops of the softer rocks. The,e longitndinal 
streams empty into a number of larger, transverse 
rivers, which cross one or the other of the barriers 
limiting the valley. In the northern portion of 
the province these transverse rivers are the 
Delaware; Susquehanna, Potomac, James, and 
Roanoke, each of which passes through the A p. 
palaehian Mountains in a narrow gap and flows 

eastern boundary is defined by the plateau escarp· eastward to the sea. In the central portion of 
ment, or Allegheny Front. The rocks of this divi· the province these longitudinal streams form the 
sion are almost entirely of sediJIlentary origin, New (or Kanawha) River, which fiows westward 
and the strata are generally horizontal. The in a deep, narrow gorge through the Cumberland 
character of the surface, which is dependent on Plateau into the Ohio River. From New River 
the character and attitude of the rocks, is that of southward to northern Georgia the Gre~t Valley 
a plateau more or less carved with ravines. In is drained by tributaries of the Tennessee River, 
the southern haH of the province the Iwv.rled which at Chattanooga leaves the broad valley and 
plateau is sometimes extensive and fiat, topolrapby. enters a gorge through the plateau on its west­
but it is oftener much divided by stream channels ward course to the Ohio. South of Chattanooga 
into large or small fI.t.topped hill,. In We,t the stream, flow directly to the Gulf of Mexico. 
Virginia and portions of Pennsylvania the pIa- TOPOGRAPHY. 
teau is sbarply cut by streams, which leave in 
relief irregularly rounded knob, .nd ridge, bear. I)etau. 0/ fII. plateau8, hillfJ, van61J8, and 8treWtTWJ, 
ing but little resemblance to the original slU'face. with rp/fN'enoes to their past history. 
The region west of the plateau has suffered .Appalachian province.-The different divisions 
greatly from erosion, and the surface is now com· 'Of the Appalachian province vary much in char. 
paratively low and level. acter of topography, as do also differ· Coadttlonl 

Altiturie8 of tM Appalachian province.-The entportionsof the same division. This =:~., 
Appalachian province 8S a whole is broadly variation of topographic forms is due to topognpby. 

arched, its surface rising from an alti· ExUamH of several conditions, which either prevail at present 
tude of about 500 feet along the east- aJUtude. or have prevailed in the past. In the Appa­
ern margin to the crest of the Appalachian Moun· lachian Valley, differences in rock character and 
tains and thence descending westward to about in geologic structure are the conditions which 
the same altitude on the Ohio and Mississippi chiefiy govern erosion. In the Appalachian 
rivers. Mountains and the Cumberland Plateau, struc-

Each division of the province shows one or ture plays but a secondary part in the control of 
more culminating points. Thus the Appalachian topographic forms. Throughout the entire prov­
Mountains rise gradually from less Altltlillnof ince the forms produced are largely controlled by 
than 1000 feet .in Alabama to more :t.!1:!:;. the altitude of the land, which during geologic 
than 6600 feet in western North Caro- ~In.. ages has varied in relation to sea·level as the sur­
lina. From this culminating point they decrease face was worn down by erosion or was uplifted 
to 3000 feet in southern Virginia, rise to 4000 by movements of the earth's crust. 
feet in central Virginia, and descend to 2000 or RuckMIfI/TUJ11, q'l.l(JJ};rangld. - The Buckhannon 
1500 feet on the Maryland·Pennsylvania line. quadrangle lies almost wholly within the western 

The Appalachian Valley shows a uniform division of the Appalachian province. Tbe vaUey 

increase in altitude from 500 feet or less in Ala· A small area in the southeastern por. tract. 

bama to 9QO feet in the vicinity of tion, east of Rich Mountain, may be included in 
Chattanooga, 2000 feet at the Tennes- t\~~...,~ the Appalachian Valley, or central, division of 
see.Virginia line, and 2600 or 2700 feet elIlan alley. the province. This is the basin of Valley River, 
at its highest point, on the divide between the- which has eroded a channel ne8l'ly 1500 feet 
New and Tennessee rivers. From this point it below the surrounding mountain tops and down 
descends to 2200 feet in the valley of New River, to 2100 feet above the .... The topogr.phy of 
1500 to 1000 feet in the James River basin, and the area northwest of Rich and Point An earl 

1000 to 500 feet in the Potomac basin. Through. mountains is characterized by :fiat· e:P~;oie. 
out Pennsylvania it maintains about the sameele· topped hills and ridges, with a net- ned. 

vation. as in the Potomac basin. These figures work of streams which are actively engaged in 
represent the average elevation of the valley sur- deepening their channels. The crests of these 
face, below which the stream channels are sunk fiat-topped hills and ridges mark a plain which 
from 50 to 250 feet, and above which the valley dips gently toward. the northwest. Near Pickens 
ridges rise from 500 to 2000 feet. this plain has an elevation of about 3400 feet, 

The plateau, or western, division increases in while the crests which determine it in the north· 
altitude from 500 feet at the southern edge of western portion of the quadrangle are but 1700 
the province to 1500 feet in northern feet high. At some time in the past the surface 
Alabama, 2000 feet in central Tennes· t.!!I~'I.~-: of the country was this plain, which now is only 
see, and 3500 feet in southern Ken· region. in part preserved. The land then stood at a 
tucky. It is between 3000 and 4000 feet high in much lower altitude than now, so that this plain 
West Virginia and descends to about 2000 feet in was nearly at sea·level. It has since been raised 
Pennsylvania. From the eastern edge the plateau gradually to its present altitude. Here and there 
slopes gradually westward, although it is gener- elevations above this plain were preserved, where 
ally separated from the inteJ.i.or lowlands by an the rocks were unusually hard or where they 
abrupt escarpment. were protected from erosion by their position. 

lJrainag8 of the Appalachian province.-The Since the surf.ce w .. not perfectly reduced it is 
drainage of the province is in part eastward into called a "peneplain," and since it was formed near 
the Atlantic, in part ,outhward into the Gulf, the lowest po.sible level of erosion it i, called a 
and in part westward into the Missis- DilIcba of "base-leveled" peneplain. The elevations which 
sippi All of the western, or plateau, water8~. were not reduced to the level of the peneplain are 
division of the province, except a small portion termed flmonadnocks." Bee Knob and TlU'key 
in Pennsylvania and another in Alabama, is Bone Mountain are examples of monadnocks. 
drained by streams fiowing westward to the Ohio. In the northwestern portion of the quadrangle 
The northern portion of the eastern, or Appa- another and lower penepiain exists, at an eleva­
lachian Mountain, division is drained eastward tion of about 1400 feet. The level A $JK:ceed­

to the Atlantic, while south of New River all area about Rock Cave is a portion of InlPl&ue· 

except the eastern slope is drained westward this peneplain, and it is also marked by the even· 
by tributaries of the Tennessee or southward by crested ridges and hills found between Ireland and 
tributaries of the Coosa. Seymour. After the formation of this peneplain 

The position of the streams in the Appalachian an elevation of the region began, which was prob. 
Valley i, mainly dependent upon the geologic ably accompanied by a northwestward tilting. 
structure. In general they :flow in The elevation amounted to 300 feet in the north· 
courses which for long distances are ~=-·~tof western portion of this quadrangle, and was prob· 
parallel to the mountains on either .tre...... ably much more in the vicinity of Rich MOlintain. 

The streams began active erosion, because of their 
,teeper gradients, and the prOM" of planing down 
to sea·level was again revived. At this time stabil· 
ity in the relative position of land and sea was 
maintained only long enough to permit of the 
leveling of the soft shale, of the Braxton for· 
mation, while the harder rocks of the older 
beds were not reduced. The plain on the Brax­
ton shales has an elevation of about 1400 feet. 
Above this lower peneplain rise monadnocks, 
such as Bald Knob, whose crests mark the posi. 
tion of the older peneplain. After erosion had. 
cut this second peneplain in the upper soft beds, 
further elevation of the area took place. This 
lifting amounted to about 1100 feet in the north· 
western portion of the region, and was accom· 
panied by a marked northwe,tward tilting. This 
again renewed the activity of the streams and 
they began cutting their present channels. 

Six rivers have their sources within the Buck· 
hannon quadrangle, all belonging to the drainage 
of the Ohio River. Of these, the West Local river 

Fork of the Monongahela, the Buck. .yl1lIm •• 

hannon, the Middle Fork, and the Valley rivers 
are parts of the Monongahela river system. The 
Little Kanawah :flows directly into the Ohio, 
while Elk River belong, to the Gre.t Kanawah 
system. 

The streams fiowing northwestward, in the 
direction of the general tilting, have the steepest 
gradients, and hence do the most rapid cutting. 
Not only have they eroded their beds to rela­
tively greater depth, but they have cut ....... 
back their headwater channels more ~pture. 

rapidly and have moved the divides between the 
river basins farther toward the east. In BOme 
cases they have diverted the drainage of the 
adjoining river basins. Instances of this capture 
of drainage m.y be ob,erved in the headwaters 
of Stone Coal Creek, west of Buckhannon. Glady 
Fork and Spruce Fork fiow toward the Buck· 
hannon River to a low, wide divide at the source 
of Brnahy Fork, where they tnrn .brnptly back· 
ward in a deep gorge and empty into the West 
Fork of Monongahela River. The drainage of 
Buckhannon River on the east side of the divide 
has nearly cut down to its base-level of erosion, 
while that of the West Fork, on the west, is cut· 
ting r.pidly .nd deeply into the ,oft shale and 
sandstone, and if conditions of erosion remain as 
at present for a long period of time, Stone Coal 
Creek will doubtle,s cut back to Buckhannon 
River and divert its waters from their present 
course and lead them into West Fork. Other 
striking examples of diverted streams may be 
seen in the whole of the drainage of Little 
Kanawha River above Arlington. The head· 
water drainage of this river has persistently and 
rapidly cut northward, moving its watershed, and 
has captured the waters of Laurel, Cow, and Get 
Out mns, which originally belonged to French 
Creek and flowed northwa.rd into Buckhannon 
River. 

Valley, Middle Fork, and Buckhannon rivers 
:flow northward and have less descent. Middle 
Fork River is governed in its course principally 
by the structure of the rocks. Left Fork of 
Middle Fork :flows in a narrow syncline from its 
source to Cassity, where it passes across the low 
anticline toward the west and joins the main 
Middle Fork in a shallow, tilted anticline, which 
it follows to the northern border of thi, region. 

GEOLOGY. 
STRATIGRAPHY. 

An account 0/ th. origin and general signijicanoe 
of 8tralJijied roc"", with detailed de_iption. of 
t1" strata in 1M Buo1c1wmJrwn quadeangle. 

The I/&nt!ral sedimentary record.-All of the 
rocks appearing at the surface within the limits 
of the Buckhannon quadrangle are of Orl In of the 

sedimentary origin - that is, they were ro~. 
deposited beneath bodie, of w.ter. They have a 
maximum thickness of about 4800 feet, and con· 
sist of sandstone, shale, and limestone, present­
ing great variety in composition and appearance. 
The materials of which they are composed were 
originally gravel, sand, and mud, derived from 
the waste of older rocks, and the remains of 
plants and animals which lived while the strata 



were being laid down. Thus some of the beds of 
limestone were formed in part from the shells of 
various sea animals, and the beds of coal are the 
remains of a luxuriant vegetation which probably 
covered extensive swamps. 

These rocks afford a record of almost uninter­
rupted sedimentation from middle Devonian to 
late Carboniferous time. Their compo- Wbat th" 

sition and appearance indicate at what .. tratameaJl. 

distance from shore and in what depth of water 
they were deposited. Sandstone, marked by 
ripples and cross-bedded by currents, and shales 
cracked by the SUll, indicate shallow water and 
mud flats; while limestones, especially by the 
fossils they contain, indicate greater depth of 
water and scarcity of sediment. The character 
of the adjacent land is also shown by the char­
acter of the sediments derived from its waste. 
Coarse sandstones and conglomer~tes, such as 
are found in the Coal Measures, were originally 
derived, doubtless, from high land, on which the 
stream grades were steep, and they may have 
resulted finally from wave action as the sea en· 
croached upon a sinking coast. Limestones are 
formed either in moderate depths of the ocean 
or in shallow water when the adjacent land is 
near base-level and the streams are too sluggish 
to carry much sediment except that which is in 
solution. Such a period is favorable to rock 
decay and to the accumulation of deep residual 
soils in which oxidation is very complet.e. When 
the land i. again elevated the red re,iduary prod. 
ucts are swept into the sea, probably giving rise 
to the rocks of that color-red sandstorles and 
shal~s near shore, and red argillaceous limestones 
farther out from the souree of supply. 

The seas in which these sediments were laid 
down covered most of the Appalachian province 
and the Mississippi basin, but their area probably 
varied from time to time within rather wide 
limits. 

DEVONIAN ROOKS. 

tain, and in the ridges on both sides of Valley 
River south of Stewart Run. The surface is less 
obstruct.ed by sandstone talus than is that of the 
Jennings formation, and many small farms are 
located upon the more level high land. 

OARBONIFERQUS ROCKS. 

acter, a sandy clay. Its nature indicates that the 
pebbles or fragments had been broken up by ero· 
sion and redeposited before the rock had become 
consolidated. The shales disintegrate rapidly 
upon appearing at the surface and fall readily 
into loose earth. Many of the sandstone beds, 
also, are friable and crumble into sand. The 

P(}(J()Tl,O sandstone.-The Pocono sandstone is Canaan formation crops out in the steep slopes of 
the earliest of Carboniferous deposits in this Rich, Mill, Elk, and Point mountains. It is also 
region. Its thickness is estimated to Ob.o;:urelr!".Y exposed in narrow strips along the headwaters of 
be less than 100 feet, and its bound· saadston". Buckhannon and Back Fork of Elk rivers. This 
aries are not clearly marked, neither base nor top formation derives its name from Canaan Moun­
being positively determined. The uppermost tain, a locality in the ,outhern part of the Pied. 
strata of the Hampshire formation are sandy beds mont quadrangle where it typically occurs. 
similar to the Pocono sandstone, which grades Piclcena sand8tone. - The Pickens sandstone 
into the succeeding Greenbrier limestone through represents the base of the Coal Measures in this 
a calcareous sandstone and siliceous limestone. district, and is approximately of the 
The presence of the Pocono is usually determined age of the Pottsville conglomerate. !:!t~ 
by a talus of gray sandstone or conglomerate The base of this sandstone rests upon Uretl. 

bowlders. the red shale and sandstone of the Canaan forma-
This rock is usually a gritty sandstone, but tion, and the top is a clearly marked parting 

bodies of conglomerllite are found in it, and from between a massive white or gray sandstone bed 
the character of the sandstone fragments on the and the overlying blue shales of the Pugh forma­
surface it is believed that shale or soft sandy beds tion. The Pickens sandstone may be divided for 
are interstrati:6ed with the sandstone, but this convenience of discussion into three members-a 
was not positively determined. The Pocono is massive sandstone and conglomerate at the base, 
exposed on the western limit of the Valley River white or gray in color, a light.grayor white sand­
syncline, and also on the eastern limit where it stone at the top, and a series of brown sandstones, 
crosses the southeast corner of the area under shales, and coals in the medial portion. The 
consideration. whole section makes 400 to 500 feet or strata. 

Greenbrier Umestone.-The Greenbrier lime- The Pickens sandstone appears to increase in 
,tone cons;"t. of blue limestone, yellowish sili· thickness southward from near the middle of the 
eeoue limestone, red shale, and sandstone. The quadrangle, where it comes to full exposure. 
limestone, shale, and sandstone make With the beginning of the Coal Measures 
a thickness or about 850 feet, the ~1~ee .. eOf deposits there was a marked change in sedimen­
limestone predominating. The lower .. hale. tation from that which prevailed. at the closing 
members of the limestone, near the Pocono epoch of the Canaan formation. It appears that 
sandstone, are siliceous, And in places .approach through change of level the shore of the Carbon· 
a fine conglomerate of clear quartz pebbles iferous sea was pushed slowly landward, and the 
bound in siliceous lime cement. The gradation waves gained access to coarse gravels and sand, 
upward from the base is into purer limestone. which they sorted from the fine material and de­
Near the middle of the formation sandy limestone posited. as beach sand and conglomerate. Such 

. beds occur with beds of red shale, and siliceous is the nature of the sandstone at the bottom and 
The oldest rocks in the Buckhannon quad- limestone and sandstone are in association at the the top of the Pickens formation. Thin beds of 

rangle belong to the Devonian period. Judging top of the section. The uppermost limestone is shale and shaly sand occur in them, but the mass 
from the stratigraphic column already det6l'mined a dark-blue fossiliferous bed, nearly 80 feet thick, of the sandstone and conglomerate is a clean, wave­
in the Franklin quadrangle, 80 miles east of this, below which there is a.bout the same thickness of washed deposit. Not long after the formation of 
the lowest rocks here exposed are above the bluish and dark-red calcareous shale. The sur- the lower sandstone member extensive flats and 
middle of the Devonian section. The thickness face is generally smooth in the area where the swampy lands bordering the sea spread over a 
of the Devonian rocks exposed in the Buckhan- limestone crops out. In the deep valleys, where large area. These swamps prevailed until the 
non quadrangle is about 1600 feet. conditions for rapid erosion are very favorable, rank vegetation growing in them had 

J6'TIh1Iing8/ormati<m.-Only the upper 700 to ledges of limestone and sandstone project from deposited many feet of peat, which Lowesto;:oal. 

900 feet of this formation is here exposed, and its the hillsides, but an abundant talus is nowhere has now become a coal bed 3 to 5 feet thick, 
total thickness is not known. The produced. Where the soil remains it is good and the lowest valuable coal in this region. From 
rocks are composed of san~stone and iEi£" is eagerly cultivated and secured for pasture the lower sandstone upward for nearly 200 feet 
shale of nearly equal prommence and ::::.mcly lands. The limestone crops out in the Rich, Mill, conditions for the formation of coal prevailed 
are intimately interstrati:6ed. Many of and Elk mountains or in the hills near their bases. a number of times, but with shorter duration. 
the thicker sandstone beds are shaly and false- Canaan /ormation.-This formation joins the Shale, thin coals, and sandstone alternate until 
bedded, while numerous thin sheets are of purer Green brier limestone below without a very clearly the second thick coal in the Pickens sandstone is 
sandstone, are hard, and cleave into nearly par- marked parting line. A few feet are passed in reached, a short distance below the upper sand­
allel ftaggy layers. The sandstones are usually transition from the blue limestone to the red stone member. The shales in the medial portion 
fine-grained. Much of the shale is sandy, and shale and sandstone of the Canaan formation. 8re dark-blue, black, or gray, and the sandstones 
grades gradually into purer shale on the one Deep-red shale with bands of green shale, fri- are usually brown. This sandstone takes its 
hand and into shaly sandstone on the other. The able and flaggy brown and gray sandstone, and name from Pickens, a town which is located near 
shale is usually of greenish or olive colo~J with limestone conglomerate comprise the its top in the valley of Buckhannon River. 
,hades of yellow, while the .. ndstones are yellow. rocks of this formation, in an 600 to !:~~.. Pug" fO'fWUlUon.-A series of blue and black 
ish or brown, with tints of the colors common in 700 feet in thickness, the red shale a:=~ clay.shale beds, thin brown sandstone, false­
the ,hale. Many of the flaggy sandstone layers predominating in thickness. Sand. bedded gray sandstone, and in places .. "' ..... 
are very fossilIferous, and such are often ferrugi- stone is more abundant in the lower than in the white sandstone and conglomerate, 300 :'dcl=rf .. 
noUB to the point of low-grade iron ore, while upper part of the formation, and in the southern to 450 feet in thickness, follows above terbeclclecl. 

fossiliferous lentils or bodies OCCUl" in some of the than in the northern part of this region. Near the Pickens sandstone. This series is named the 
thicker shaly sandstone beds. The rocks of the the base of the formation there is a lentil or Pugh formation, from a post.office which. is 
formation crop out only in the basin of Valley wedge .. haped body of hard, light-gray to white, located upon it in Web,ter County. The blue 
River. In the lower portion of the river valley pure sandstone. It becomes prominent in its ex- shale associated with beds of gray and black shale 
a large part of the rocks is concealed by river posures in the vicinity of Montville, and seems characterizes a large portion of the formation. 
deposits of gravel, sand, and loam. The hills of to increase in thickness southward to Elk Moun· False-bedded brown sandstone occurs near the 
this rock have oval forms, are often steep, and tain, around whose base its position is marked by middle of the formation. It is variable both in 
the surface is strewn with a talus of small sand- a talus of bowlders. Its presence was noted in nature and in thickness. In some localities it is 
stone fragments. the vicinity of Addison, on Back Fork of Elk difficult to locate, while at other places its promi-

Hampshire/ormation.-Thisformationrestson River, and on Elk River. Beds of flaggy and nence may be noted in cliffs 50 feet high. 
the Jennings and extends upward to the base of false-bedded brown sandstone interstratified with A bed of coal 3 feet 8 inches thick is found 
the Carboniferous, and is estimated to Recldllh shale c~nstitute more tha.n 100 feet in the lower immediately above the false-bedded sandstone in 
be 700 to 900 feet thick Excepting =t= part of the formation. Beds of oonglomerate the region of Pugh, but its grade is inferior. 
the color of the rock, there is little to .bal". composed of subangular pebbles of calcareous Shale and thin sandstone continue above this coal 
distinguish the Hampshire formation from the sandstone and limestone bound in a gritty clay for 120 feet, where a double bench of sandstone 
Jennings. .The shale of the Hampshire formation matrix occur near the center of the formation, about 40 feet thick occurs in the southern part of 
is prevailingly red, while the sandstones are. red- and a conglomerate similar in character and com- the region. In the vicinity of Pugh and Cleve­
dish or brown. As in the Jennings, this forma- position is present, also, near its top on Elk River land this bed is a hard, white sandstone and con· 
tion is made up of shale and sandstone associated and Back Fork of Elk River. Many of the glomerate, while in many other localities its pres­
in thin beds. The shale predominates over the pebbles on long weathering are dissolved, leaving ence can not be determined. Between this sand­
sandstone in abundance, and the sandstone is not cavities in the face of the rock. A breccia or stone and the top of the formation shale and sand­
so hard or prominent upon the surface as in the conglomerate of angular material was noticed stone occur in thin beds and with locally variable 
Jennings formation. The rocks of this formation near the top of the formation at Star post.office. characters. A number of thin coal seams inter­
are exposed in the slopes and tops or the spurs In this CRse the matrix and included rock frag- stratified with carbonaceous shale Rnd fire..clay 
which project from the east side of Mill Moun- ments were mostly of material of the same char- i were observed near the top of the formation 

along the Buckhannon River. The coal was 
found to be of no eonsiderale value. 

Upsltwr sandstone.-The Upshur sandstone is 350 
feet thick in the northern part of the Buckhan­
non district, and it increases to about Mualve 

500 feet at the southern border. With :I':=:' 
the thickening southward goes an in- beds. 

crease in the proportion of sand to clay in the 
rock. Thick beds of clay.shale near the center 
of the Upshur sandstone in the northern part of 
this field give place to sandstone as they extend 
southward, and finally their position is occupied 
by thick sandstone beds ,eparated by minor divi· 
sions of shale. North from the vicinity of Cleve­
land the Upshur sandstone is divided into two 
members by a bed of olive or yellow clay-shale 
50 to 70 feet thick, which in places contains beds 
of brown, soft sandstone. Below this shale is 
sandstone or conglomerate about 100 feet thick. 
It is usually a hard, clean sand, light-gray or white 
in color, and projects from the hills in cliffs or is 
exposed in the form of large angular blocks or 
bowlders. It is well exposed in the hills border­
ing Buckhannon and Middle Fork rivers. Above 
the clay-shale there is nearly 200 feet of sandstone, 
with conglomerate beds near the middle. This 
sandstone member carries minor beds of shaly 
sandstone and shale, which in the upper part give 
red or yellow colors on weathering. This sand­
stone in its original condition is usually of bluish 
color, but on weathering becomes yellow or 
brown. and falls to loose sand or rounded frag. 
ments. The surface of this rock, though hilly, is 
usually a smooth, sandy loam. In the southern 
part of the quadrangle the Upshur sandstone con­
tains probably less conglomerate, but the sand­
stone is practically continuous, except for a few 
,haly beds, from the base to the top of the section. 

The Upshur sandstone contains at .least three 
valuable coal seams. They are not profitable to 
work at all points of their OCCUlTence, neither 
are they known to be continuous bodies of coal 
through the entire field. Details of the coal 
deposits are given below under the heading Min­
eral Resources. 

.Bra(J)tO'fb formation.-This formation takes its 
name from Braxton County, over the greater por­
tion of which it is the surface rock It 
includes all of the rocks lying above ~~~ 
the Upshur sandstone. The series is =~':"':ftb 
made up chiefly of red clay-shale, with 
some green and yellow shales interbedded with 
friable brown sandstone. More compact beds of 
sandstone also occur in the series, reaching, in 
80me instances, a thickness of 30 to 40 feet. 
There are also lentils of sandstone, which have 
small areal distribution and are not thick. The 
shales locally become calcareous and grade into 
impure limesto~e. The limestone beds are not 
known to exceed. 4 or 5 feet in thickness and 
have limited distribution. The original thickness 
of the Braxton formation is not known, since the 
upper part has been·worn away by erosion. The 
maximum thickness exposed within the Buckhan­
non quadrangle is near its northern border, where 
it is 750 feet. It originally extended probably 
over the entire quadrangle, but it is now limited 
to the northwestern portion and to 8. few scattered 
areas found on the higher hilltops through ·the 
central portion of Upshur County and near the 
northern border of Webster County. It contains 
two valuable beds of coal, which will be discussed 
under the h~ading Mineral Resources. 

STRUCTURE. 

An account of tM .elatiVB attitudes of tM strata, 
which they now OCIJ'IIPY as ._11. of move. 
ments oj'mass .. of tM Bartl,'. eaJterio •• 

Ile.foniti<m of termB.-A, the material, forming 
the rocks of this region were deposited upon the 
sea bottom, they must originally have 
extended in nearly horizontal layers. f:!1t~rol 
At present, however, the beds are 
usually not horizontal, but are inclined at various 
angles, their edges appearing at the surface. The 
angle at which-they are inclined is called the iJ,lp. 
In the process of deformation the strata have been 
thrown into a series of arches and troughs. In 
describing these folds the term lfYrwlMuJ is applied 
to the downward·bending trough, and the term 
anUc1;i;ne to the upward-bending arch. A syn­
clinal aa:is is a line running lengthwise in the 
synclinal trough, at every point occupying its 
lowest part, toward which the rocks dip on either 
side. An anticlinal axis is a line which occupies 



at every point the highest portion of the anti-I minerals consist chiefly of mica and quartz, and I west of the Valley River gorge in Rich Moun-, sandstone member of this formation has been 
clinal arch, and away from which the rocks dip were crystallized parallel to the cleavage planes. tain. A low anticlinal fold lies immediately opened at the north end of Point Mountain. 
on either side. The axis may be horizontal or The final stage of the process resulted in the I west of Roaring Creek basin. It is parallel to The coal is 4 feet 7 inches thick and Fourloot. 

inclined. Its departure from the horizontal is squeezing and stretching of bard minerals, like this basin, and its axis passes nearly through appears to be of fair quality. The seven bed. 

called the pitch, and is usually but a few degrees. quartz, and complete recrystaIlization of the softer Blue Knob. These two smaIl folds rise and areal extent, thickness, and quality of these coals 
In addition to the folding, and as a resuIt of the rock materials. All rocks, both sedimentary and spread into minor undulations between Rich and in the wide region beyond the above·named expo· 
continued action of the same forces which pro· original crystalline, were subjected to this pro· i Point mountains. sures can only be inferred, since but little atten· 
duced it, the strata along certain lines have been I cess, and the final products from the metamor· The region westward from Rich Mountain be· tion has been paid to the coals of tbis formation. 
fractured, aHowing one portion to be thrust for· phism of very different rocks are often indis· longs to that pm of the Appalachian coal field The entire area of the Pickens sandstone within 
ward upon the other. Such a break is caIled a i tinguishable. Rocks containing the most feldspar in which the rocks are not evidently the Buckhannon quadrangle is nearly 740 square 
thr11st, an ove1'th1'1Mt, an OVel'th1'ust fault, or simply were most thoroughly altered, and those with disturbed; consequently the strata are ~!~:~n;t.at miles. 
a fault. FauH, h01vever, is a term applied to most quartz were least changed. Throughout the supposed to dip regularly from the strata. A coal bed about 3 feet 8 inches thick occurs 
many forms of dislocation in rocks. If the arch entire Appalachian province there is a regular margin westward. ¥lithin the Buckhannon quad- in the Pugh formation in the vicinity Tbruf!)!)t. 
is eroded and the syncline is buried beneath the increase of metamorphism toward the !!Ioutheast, rangle the beds do in general dip toward the of Pugh post-office. It is mined at eight bed. 
overthrust mass, the strata at the surface may all so that a bed quite unaltered at the border of the northwest, but a close examination shows that Pugh and on Old Lick Creek, bu't the coal at 
dip in one direction. They then appear to have Great Valley can be traced through greater and these dips are far from regular; in certain locali. these mines is not of high grade. 
been deposited in a continuous series. Folds and greater changes until it has lost every original ties the rocks lie nearly horizontal, while fre- The Upshur sandstone contains three coal beds 
faults are often of great magnitude, their dimen- character. quently in adjoining areas they are perceptibly that have been fonnd to be of workable value in 
sions being measured by miles, but they also The structures above described are manifestly inclined. This irregularity of dip is liable to parts of the field_ The two lower of 
occur on a very smaIl, even a microscopic, scale. the result of horizontal compression, which acted lead to confusion in tracing coal seams and to these coals have an area of approxi. ~reev~:f!~~le 

St1'ucture of the Appalachian p:1'Ovince.-Each in a northwest·southeast direction, at Thelmmedl_ error in their correlation. As a rule the dips are mately 400 square miles. The lower bed. 
subdivision of the province is characterized by a 'I' right angles to the trend of the folds At;~i~~:i":n so low that they can not be accurately measured coal, locally known as the "Elevenfoot vein," 
distinctive type of structure. In the Oeneral dis. and cleavage planes. '1'he compression structure. II in the outcrop, but must be determined by ascer- occurs near the top of the lower sandstone memo 
plateau region a~d westward th~ roc~s :~~~:~;&s apparently b~gan in e~rly Paleozoic ~ime, an~ taining the. elevation ?f a great m~y points on bel'. In the northern part of the field its position 
are generally hOl'lzontal and retam theIr . probably contmued at mtervals up to Its culml· some certamly recogmzed bed or hOl'lzon. Such is 60 to 80 feet above the base, while in the south­
original composition. In the Great Valley the nation after the close of the Carboniferous. a determination will show the variation of the ern portion it is much higher above the base of 
rocks have been steeply tilted, bent into folds, In addition to the horizontal force of compres- bed from the horizontal. Since all the beds are the formation on account of the thickening of 
broken by faults, and to some extent altered into sion, the province has been subjected to other approximately parallel, the form of any other bed the lower portion of the lower sandstone member. 
slates. In the mountain district east of the Great forces which have repeatedly elevated may be inferred from that of the one ·whose con- This coal is not constant in either thickness or 
Valley, faults and folds are prominent features of I and depressed its surface. In post· Osdllati!)ns. formation has been detetmined. In order that quality over any considerable extent of country. 
the structure, but the form of the rocks has been Paleozoic time there have been at least three and these slight irregularities may be To determine In the mines and prospects examined measure­
changed to a greater extent by the minute breaks probably more periods of decided oscillation of shown, "deformatlOn contours" have !~~ 1~~::~f ments have been made showing a thickness of 6 
of cleavage and by the growth of new minerals_ the land due to the action of vertical forces. In been mtroduced on the slleet sho>\ing tlon to 11 feet. The coal is found to be of the best 
In the yalley region the folds and faults are every case the movements have resulted in the the economic geology. These contours, like the [! quality where its thickness is least. Bands of 
nearly parallel to the old shore.line, extending warping of the surface, and the greatest uplift surface contours, are lines of equal elevation shale and bone enter into the bed in places, in, 
in a northeast-southwest direction for very great has generaIly coincided with the Great VaIley. above sea..level. They are dra-wn on the surface, creasing its general thickness and making the 
distances. Some of these faults have been traced Stl'lI,otwl'e sections.-The sections on the Struc- of the 10,Yer coal seam of the Upshur sandstone, I coal a1most worthless_ A mine at Mayton shows 
300 miles, and some folds have even greater ture sheet represent the strata as they would an easily recognizable stratum that shows in out- ' this coal to be 6 feet 2 inches thick and of good 
length. Many folds maintain a uniform size for appeal' in the sides of a deep trench crops over most of the quadrangle. These defor· quality. One lUile south of Sand Run it is 7 feet 
great distances, bringing to the surface a single cut across the country. Theil' position ~.,'j~ti'!:::rd mation contours represent the undulations of thick, and two miles southwest of Cleveland it 
formation in a narrow line of outcrop on the a,xis ,yith reference'o the map is on the line strata. the stratum on which they are drawn, just as the has a section of 11 feet and is almost equally 
of the anticline, and another formation in a at the upper edge of the blank spzwe. The ver- surface contours represent the slopes of the pres- divided between coal and shale in nine separate 
similar narrow outcrop in the bottom of the syn- tical and horizontal scales are the same, so that ent surface. They are indicated not only where bands. The second coal of this formation occurs 
cline. The folds are also approximately equal to the actual form and slope of the land and the the stratum is actuany exposed but also where it near the base of the shale above the Threefoot_ 
one another in height, so that many paraIlel folds actual dips of the strata are shown. These sec. has been removed by erosion or where it is buried lower sandstone member. It is nearly six bed. 
bring to the surface the same formations. The i tions represent the structure as it is inferred from beneath the surface. They are shown on the 3 feet 6 inches thick, and it is softer and more bitu· 
rocks dip at all angles, and frequently the sides I the position of the strata observed at the surfzwe. map by light-gray lines, and their elevations by minous than the lower coal of this formation. It 
of the fold are compressed until they are parallel. I On the scale of the map they can not represent light.gray figures. Like the surface contours, has been prospected at numerous places, but it is 
'Vhel'e the folds have been overturned it is the minute details of structure, and they are they are drawn at intervals of 100 feet. Points mined on a very limited scale and only for indio 
always toward the northwest, producing south- therefore somewhat generalized from the dips: of outcrop of the bed on which the contours are vidual nse. The third workable coal bed of the 
eastern dips on both limbs of the fold. In the observed in a belt a few miles in width along the I drawn occur at the intersection of a deformation Upshur sandstone occurs at the top of Threei!)six 
southern portion of the Appalachian Valley, line of the section. contour and a surface contour of the same eleva- the formation, and has an area of about foot bed. 
where this type of structure prevails, scarcely a Structure of the Buckhannon quadrangle.-The tion. As the distance of any stratum above or 170 square miles. It has a variable thickness of 
bed can be found which dips toward the north. rock structure in the Buckhannon quadrangle is below thjs contoured bed can be determined from about 3 to 6 feet where it has been opened for 
west. but little diversified, and the district, <leneral the columnar section, its approximate outcrop can examination. The coal is of fair grade. It has 

Out of the closed folds the faults were devel- except the southeast corner, exhibits character. be ascertained in a similar manner. In order to not been so wen prospected as have the lo'\,,"er 
oped, and with very few exceptions the fauIt the gently inclined strata of the western division approximately determine the lines of outcrop of coals in this fonnation, but it is mined more 
planes dip toward the southeast. Along these of the Appalachian Province. The rocks are an the bed on which deformation contours are drawn, extensively than any of these. Besides mines for 
planes of fracture the rocks moved to varying of sedimentary origin, and the deformation they I locate points where successive white contour lines private use, several are opened in the hills east of 
distances, sometimes as great as 6 or 8 miles. have suffered has not caused any apparent change I cross brown contour lines of the same elevation, Buckhannon, from which the town is supplied. 

There is a progressive increase in degree of in their nature. and connect these points of intersection by lines The Braxton formation covers an area of about 
deformation from northeast to southwest, result. The region east of Rich Mountain may be , drawn, as nearly as may be, parallel to the brown 170 square miles and contains two workable coal 
ing in different types of structure in different classed with the Great Valley type of structure, i contour lines. seams. A few feet of carbonaceolls Thebigbest 
localities. In south-central K ew York the strata which is that of flexures. The Valley The vaue' MINERAL RESOURCES. shale, locally conta,ining a little coal, are GOals. 
are but slightly disturbed by a few inconspicuous, River anticline is a prominent fold Rlverf!)l;;: found 50 feet abm'e the base of the formation. 
folds. Passing through penn.SYIvania toward Vir· I! where it enters this quadrangle east of ~fi1l Moun. A statement of the 'relative positions of coal in tke Fifty feet above this occurs the lower workable 
ginia, they rapidly become more numerous and tain. Its form is indicated in the El-tructure sec- strata, and of' the oocurrence of li'lnestone, coa1. This coal varies much in thickness and in 
dips grow steeper. In southern Virginia the folds tions. Dips on the west limb of the fold are building stone, clay, and soils. quality. Near Ireland it is but 2 feet thick 
are closely compressed and often closed, while steeper than those on the east side, which is Ooal.-Three of the foul' formations of the Coal while near Spruce it reaches a thickness of 3 feet 
occasional faults appear_ Passing through Vir· characteristic of Appalachian folding. Siuce the )feasures in the Buckhannon quadrangle contain 4 inches. So far it has been exploited only for 
ginia into Tennessee the folds are more and more surface rocks exposed here are soft shales and beds of coal that may be profitably Coal.bearing- local use. 
broken by faults, until, half way through Tennes- i thin sandstones, they are crumpled into minor worked. These are the Pickens sand- strata. Above this coal 130 feet, and 230 feet above 
see, nearly e\rery fold is broken and the strata folds, and in some instances are fauIted on a small stone, the Upshur sandstone, and the Braxton the base, occurs the best coal of this formation. 
form a series of narrow, overlapping blocks, all scale_ This minor structure is especiaIIy promi- formation. All of the workable beds of coal This is locally known as the" Zwick vein." It is 
dipping eastward. This condition holds nearly nent upon the western, steeper side of the fold, so have been prospected, but none have been worked of good quality, and has a thickness varying from 
the same southward into Alabama, but the fauIts that it is difficult to determine even average dips except for local consumption. This is due to the i 3 feet to 4 feet 8 inches. This seam also has 
become fewer in numbe! and their horizontal of rock in the major fold. The extent and nature fact that abundant coal of equal or higher grade I been mined only for local use. 
displacement much greater, while the folds are I of this fold beyond the boundaries of this quad- occurs between this quadrangle and the seaboard I .Lirnest01M.-Of stones, limestone is the most 
somewhat more open. rangle toward the northeast· have not been and nearer to centers of large consumption. I: valuable in the region. The Greenbrier limestone 

In the Appalachian Mountains the same struc- studied. Toward the south it rapidly declines ::\lany thin coal seams which occur in the cen· is the largest body, and its surface area is out· 
ture is found that marks the Great Valley, such until it becomes a low, wide arch. Upon this tral portion of the Pickens sandstone may be lined upon the accompanying map_ Many of the 
as the eastward dips, the close folds, anticlinal arch are located Valley River and the found thick enough to be economically worked, 'beds of this limestone are quite pure and will 
the thrust faults, etc. In addition to ~:::.:.~.and source of Elk River. As the arch of the fold but only two beds have been shown to be valna- produce a good grade of lime. The uses of this 
th~se changes of form, which took phi~m. becomes lower toward the south the minor fold· ble. The lower of these coals occurs close above 1 rock are not appreciated as they may be in future, 
place mainly by motion on the bedding planes, ing decreases, so that in the vicinity of Elk Moun- the lower sandstone member and about Threet!)!)t_ it being entirely undeveloped. Coals occur in 
there was developed a series of minute breaks tain the crumpling of the Devonian shale is just 100 feet above the base of the forma- six bed. the mountains above the outcrop of the limestone, 
across the strata, producing cleavage, or a tend· perceptible. tiOD. It has been worked in Rich Mountain, at and wood, as well, is abundant for the burning of 
ency to split readily along these new planes. The western limb of this anticline dips into the east end of "Vhitman Flats, near the border lime. Thin beds of limestone occur near the base 
These planes dip southeast, usually about 60°. gentle flexures just west of Rich Mountain. There of the Beverly quadrangle. At this point the of the Braxton formation. They are associated 
This slaty cleM~age 'was sorue\vhat developed in a narrow synclinal basin pitches rapidly coal is 3 feet 6 inches thick and is of excellent with soft shales, which cover the outcrop. Frag. 
the Great Valley region, but not to such an ex· downward toward the northeast. This t:!~~~ton ,quality. Coal beds in the same relative position ments of this rock ,,,-ere seen in the talus along 
tent as in the mountains on the east. As the basin is quite shallow in the vicinity of the west. I in the formation have been worked at the north Stone Coal Creek south,vest of Buckhannon. 
breaks became more frequent and greater, they ",Vhitman Knob, but becomes deeper northeast- end of Point J\Iountain and just beyond the south· Building stone.-Some layers of sandstone near 
were accompanied by growth of new mineralsl ,vltrd_ It enters the Beverly quadrangle east of ern border of the quadrangle, northeast and north- the top of the Upshur sandstone and some of the 
out of the constituents of the old. The new Cassity, and is occupied by Roaring Creek basin I west of Addisoll. A coal beneath the upper harder sandstone beds in the Braxton formation 
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are evenly bedded, may be easily worked, and 
will produce a fair grade of building stone. 
The color or the rock is usually buff or light. 
brown near the surface. The durability of this 
stone bas not been tested. The white conglom. 
erate, grit, and sandstone in the lower part of the 
Upshur and in the Pickens sandstones are almost 
pure quartz, usually very refractory, and could 
be worked only with much cost and difficulty. 

Stone for road material is everywhere abun· 
dant. The limestone, when crushed and properly 
laid, cements firmly and makes durable roads. 

Olay.-Fire·clay, as in other coal regions, occurs 
associated with, usually beneath, many of the coal 
·beds. This clay, however, is rarely exposed, and 
will require testing to determine its quality for 
the production of fire·brick. Clay.shales occur 
in both the Upshur sandstone and the Braxton 
formation, but they are not developed. 

Soik. - The soils of the Buckhannon quad. 
rangle are for the most part the product of the 
decay and disintegration of the rocks 
which immediately underlie them, and ~~!~f~~ltbe 
are caHed residuary soils. The excep. rocks. 

tions to this are the alluvial soils fonning bottom 

lands along some of the rivers, and also soils often quite thick where it contains much insolu· ! Olay 8oils.-To this class belong the more pro­
found on the steepest slopes. As each different! ble matter. U suaHy clay largely predominates ductive soils of the district. Most of the clay 
kind of rock yields a corresponding soil, the geo· i in soils derived from limestones, but some lime- soils contain more or less sand. The Greenbrier 
logical map showing the distribution of the vari· ' stones contain considerable sand. Besides the I limestone yields a good clay soil, and, where sur­
ous rocks can also be regarded as a soil map. residuary soils, whose distribution corresponds in face conditions permit, affords good farming land. 
The rocks exposed within the Buckhannon quad. a general way with the coloring of the areal map, The Canaan formation produces a sandy clay soil, 
rangle are not much diversified, and consequently there occur also the alluvial and overwash soils, which is for the most part not available for 
the soils of the different formations are often which are not indicated on the map. The alluvial agricultural purposes because it is exposed chiefly 
much alike. Disintegration of sandstone gives a soils are confined to bottom lands. The over- on steep hill.slopes. Portions of the Pugh and 
sandy soil, while clay-shales yield a washed soils are found on steep slopes, where they i Pickens formations contain clay-shale beds of 
clay soil. Sandy clay soil results from r:!~:~t.:;.s of have migrated from rocks lying at a higher level. i considerable thickness, which afford very good 
the decay of rocks intermediate in anddeptb. Sandy soils.-The soils of nearly all the forma- 'soils. Of the Coal Measures series the Braxton 
character between the two. Siliceous cement is tiona of the quadrangle contain more or lesa sand, formation yields the best soil. It is'a sandy clay 
nearly insoluble, and rocks in which it is present, but those derived chiefly from sand- Details of soil, and is in part calcareous. It bears but little 
such as quartzite and some sandstones, are ex· stones and sandy shale belong. more distribution. sm-iace debris, and is productive. The region 
tremely 'durable and produce but scanty soiL., properly to this class. The Devonian formation I covered by the Braxton formation has been 
Calcareous cement, on the other hand, is readily! produces a rather light sandy soil which is not i largely reclaimed, and even the small outlying 
dissolved by water containing carbonic acid, and! very productive. The Pickens, Pugh, and Up- patches are eagerly sought and cultivated. 
the particles which it held together in the rock I shuI' formations, being largely of sandstone, give 
crumble down and form a deep soil. In a lime- I as a· rule a sandy soil. The soil derived from the 
stone, as the calcareous material forms the greater I Goarser sandstones of these formations is ill 
part of the rock, the insoluble portions collect on ! adapted to cultivation and is not fertile. The 
the surface as a mantle of soil, varying in thick- finer sandstone beds, which are often interbedded 
ness with the character of the limestone, being with clay-shales, give a fairly good sandy clay 
generally quite thin where the latter is pure, but I soil. June, 1896. 
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FOBIll.ATION NAME. 

Bmxton formation. 

Upshur sandstone. 

Pugh formation. 

PlckeWi sandstone. 

Canaan forma.tion. 

Greenbrier limeatone. 

Hampshire fonnation, 

Jennings forms.tion. 

COLUMNAR SECTION WEST VIRGINIA 
BUCKHANNON SHEET 

GENERALIZED SHEET. 

QHABACTBB OF RoCKS. 

Red and yellow Bhaie, gray and brown sandstone, usually 
llhaly, and ooaJ. seams. 

White and brown 88.Jldstone, conglomera.te, olive to yel­
low male, aud coal beds. 

CUAlU.C!TElt OF ToPOGRAPHY AliD SOILS. 

Rolling and h1lly lands with restricted valleYII. 
Yellow and gray. 8&Il.dy soil 
Steep. stony gorges and hilllLlld mountain slopes. 

Brown and white sandstcne, and blue and black cla.y- Generally steep and stony hillsides. 
shale with thin coal seaDl!J. . Bandy soil, often concealed by lOO8e MlIdstone blocks. 

ShaIe. generally red and gray, and brown 88oIldstone. 

Blue limestone, ea.lcareoUB sandstone, and red shale. 

Oval hilltops and steep esoarpments. 
Thin, sandy and stony soil 

Olive, sandy shale and brown lIandstone, usually thin- Bill and valley lands. 
bedded. Thin, gra.y, sandy and stony soil. 

NAMES OF FORMATIONS. 
A TAaULAR STATEMENT OF NAMES APPLIEO SY VARIOUS AUTHOftS TO THE STRATA OF THE BUCKHANNON DISTRICT. THE IMPLIEO CORRELATIONS WITH OTHER STRATIORAPHIC AREAS 

ARE NOT NECESSARILY ACCEPTEO 

N4lIlOIIA1!IDSTKDDUlIlBBDDI'llm.FOr.lo. N. H. DJ.HI'OR AIID J. A. TAPF: PIIDKlDI'r 
FOLIO,U.8.G-.:JLODICAoLSmIv .... ,l8iI6. 

Bnuton formation. Cb. Elkgarden formation. 

~ Upshur sandstone. Cpo Fa.irfax formation. 

Pugh formation. Cpg 
Bayard formation. 

I 
Sa.vage fOl'lllation. 

Pickens sandldone. Cpi Blackwater formation. 

Canaan forma.tion. Coo Canaan formation. 

rj Greenbrier limestone. C.' Greenbrier limestone. 

Pocono sandstone. Cpo Pocono sandstone. 

~ 
Hampshire lonnation. Oh Hampshire formation. 

Jennings formation. OJ Jennings formation. 

N.u:\D1 CUD ..... V.uuou. MTHOIlI!. 

Upper Coal MeWiures. 

Lower Barren Mewron-s. 

Lower Coal Measures. 

Pottsville conglomerate. 

Mauch Chunk shales. 

Greenbrier limestone. 

Montgomery grittJ. Pocono sandstone. 

Catskill. 

Chemung. 

xv. 
XIV. 

XI[L 

XI[. 

XI. 

X. 

IX. 

VIII. 

Sel'al 

Umbral. 

Vespertine. 

Ponent, 

Vergent. 

JOSEPH A.l'AFF, 
ALFRED H. BROOKS, 

Geologists. 




