
DESCRIPTION OF THE LONDON QUADRANGLE.
GEOGRAPHY.

General relations. The territory represented 
by the London atlas sheet embraces an area of 
950.4 square miles, extending from 
latitude 37° on the south to 3T° 30' on 
the north, and from longitude 84° on the east to 
84° 30' on the west. It includes, wholly or in 
part, the counties of Pulaski, Laurel, Rockcastle, 
Jackson, Lincoln, and Garrard, and it is named 
from London, the principal town within its bor 
ders. The adjacent quadrangles, so far as sur 
veyed, are Richmond on the north, Beattyville on 
the northeast, Manchester on the east, Cumberland 
Gap on the southeast, and Williamsburg on the 
south.

In its geographic and geologic relations this 
quadrangle forms a part of the Appalachian 
province, which extends from the Atlantic coastal 
plain on the east to the Mississippi lowlands on 
the west, and from central Alabama to southern 
New York.

Subdivisions of the Appalachian province.  
Respecting the attitude of the rocks, the Appa 
lachian province may be divided into two nearly 
equal portions by a line which follows the north 
western side of the Appalachian Valley along the 
Allegheny front and the eastern escarpment of 
the Cumberland table-land. East of this line the 
rocks are greatly disturbed by innu-

T i P ?T 101, -i   Distinctionmerable lolds and iaults, and in many between' «/ eastern and
places they are so metamorphosed that vittonToi 1" 
their original form and composition iacehkinpprov- 
can not now be determined. West of 
the division line the rocks are almost wholly sedi 
mentary and the strata lie nearly flat, in the atti 
tude in which they were deposited on the bottom 
of the sea. Since the western division lies almost 
wholly within the drainage basin of the Ohio 
River, it will be referred to in this description as 
the Ohio Basin.

Ohio Basin.   This portion of the province 
embraces the Cumberland Plateau and the Alle 
gheny Mountains and the lowlands of western 
Tennessee, Kentucky, and Ohio. Its northwest 
ern boundary is indefinite, but it may be regarded 
as coinciding with the Mississippi River as far up 
the stream as Cairo, and thence extending north 
eastward across the States of Illinois, Indiana, and 
Ohio to the western end of Lake Erie. Contrasted 
with the intensely folded strata of the Appa 
lachian Valley the rocks of this region may be 
classed as horizontal, but, strictly speaking, they 
are rarely in this position, being gently inclined 
in various directions in different portions of the 
field. These slight undulations of the rocks have 
been produced by gentle uplifts which, though 
small by comparison, are pronounced geologic 
features of the region in which they occur.

The most prominent structural feature of the 
Ohio Basin is an arch in the strata, which has 
been styled the Cincinnati arch or anti- The Cincin. 
cline. The main portion of the fold natiarch- 
enters the basin, as it is here outlined, from the 
direction of Chicago; it curves southward 
through Cincinnati and Lexington, Kentucky, 
and continues southwestward to Nashville, 
Tennessee. Originally the principal arch was sup 
posed to extend northeastward from Cincinnati 
to Toledo, but evidence afforded by numerous 
oil and gas wells in that region has proved that 
the Toledo fold is only a small branch of the 
principal uplift. Stratigraphically the maximum 
development of this fold occurs in the vicinity 
of Lexington, where the Trenton limestone is 
exposed at an altitude of 1000 feet above sea level.

Geologically this arch separates the Ohio 
drainage basin into two parts, or structural 
basins, each of which contains coal-bearing rocks. 
The basin on the eastern side of the Cincinnati 
arch is generally known as the Appa- Coal ^ 
lachian coal field, and that on the 
western side as the coal field of west 
ern Kentucky or the central coal field of the 
United States. Besides these main structural 
features, the rocks of the Ohio Basin have been 
disturbed by a few small folds, and in places 
they have been broken by small faults.

Topography of the Ohio Basin. The altitude 
of this division is greatest along the southeastern 
margin, where some of the ridges attain the

adjoining the
Cincinnati
arch.

dignity of mountains. They are not continuous, 
and they do not form a system. At the north 
they constitute the Allegheny ranges, in the 
center they form a group of ranges limited on 
the northwest by Pine Mountain and on the 
southeast by Stone Mountain, and in the south the 
so-called mountains are only the escarpments of 
the Cumberland Plateau. The altitude of the 
mountainous belt varies 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 portion of 
the Allegheny ranges.

From its extreme altitude on the southeastern 
margin the surface descends to less than 500 feet 
on the western border along the Mis-
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regular, but is accomplished by a 
number of steps or escarpments which niflcance> 
mark the present extent of particularly hard beds 
and also the stages in the erosion of the surface 
to its present position. The highest and most 
pronounced escarpment is along the western 
margin of the Appalachian coal field, separating, 
in Kentucky, the great interior plain from the 
higher and more hilly region of the coal field, 
and, in Tennessee, marking the line between the 
eastern highlands and the Cumberland Plateau. 
In the latter State the escarpment is steep and 
regular and the plateau is very perfectly pre 
served, but in the former the rocks were not hard 
enough to protect the plain after it was uplifted, 
and as a consequence it was completely dissected 
by the numerous streams which drain its surface, 
leaving a hilly region in place of the plateau, and 
an irregular margin instead of an escarpment.

The great interior plain of Kentucky is contin 
uous with both the eastern and the western high 
lands of Tennessee, and also probably with much 
of the highest land of Ohio and Indiana. Its 
general elevation along the western margin of the 
Appalachian coal field is about 1000 feet above 
sea level, but toward the west it probably 
descends to somewhat lower levels. The princi 
pal streams draining the Ohio Basin have cut 
deep channels below the surface of this plain, 
producing rugged topographic features in place 
of the gently undulating surface of the plain. 
In central Tennessee the drainage was especially 
active, and since the rocks exposed to the action 
of the streams were soft, the highland surface 
wa& entirely removed and a second plain was 
formed at a lower level. This is particularly 
well developed in the vicinity of Nashville, and 
it is known as the central basin of Tennessee.

Since the formation of the central basin, the 
land has been elevated again and the streams 
have cut deep gorges in its surface and deepened 
their old valleys in the region outside of the 
central basin.

Topography of the London quad)>angle.   The 
London quadrangle is located upon the western 
margin of the Appalachian coal field, which at 
this particular point is destitute of its character 
istic features. The hardest rocks do not reach 
outward to the margin of the field, and conse 
quently the upper plain and the escarpment are 
lacking.

The major portion of the territory is drained 
by the Rockcastle River, which unites with the 
Cumberland River a few miles beyond Rivers s. 
the southern margin of the quadrangle. tems> 
The Rockcastle River, throughout its entire 
course, flows in a narrow valley which is gener 
ally bordered on either side by perpendicular 
walls of sandstone or conglomerate. Below Line 
Creek its valley is extremely rugged and abounds 
in wild and picturesque scenery.

The southeastern portion of the territory is 
drained by Laurel River, another tributary of the 
Cumberland River. Near its headwaters this 
stream flows in a high, broad valley which is 
only slightly below the general level, but as it 
approaches the Cumberland it cuts deeper and 
deeper into the heavy conglomerate, until it also 
is confined by rocky walls from 100 to 400 feet 
in height.

Buck Creek, another tributary of the Cumber 
land, drains considerable territory in Pulaski 
County. It has cut through the thin capping of 
Coal Measure rocks, and flows in a deep gorge

cut wholly in the heavy-bedded Carboniferous 
limestone.

The only drainage not belonging to the Cum 
berland system is that of Dick River, which heads 
in Rockcastle County and flows northwestward 
into the Kentucky River just above Highbridge, 
Kentucky. In the London quadrangle this 
stream flows in a broad, flat valley, but its lower 
course is marked by a canyon like the canyons of 
the tributaries of the Cumberland River.

The general altitude of the surface of this quad 
rangle is not far from 1200 feet above sea level; 
above this altitude many knobs rise to a _' . . ..J Relief of the
height of 300 feet, and below it the val- surface- 
leys are cut to depths sometimes as great as 550 
feet. The topographic features found in this quad 
rangle, if considered apart from the general features 
of the region, can not be interpreted easily. When 
taken in connection with similar features . , .Ancient
in the surrounding territory, it is eyi- PenePlaln- 
dent that a high-level peneplain once extended 
across this territory, the surface of which is now 
shown only in a few isolated hills in the northern 
portion of the quadrangle and in two or three 
similar eminences in the neighborhood of London. 
These stand at an altitude of 1500 feet, and they 
are presumably the sole representatives of the 
plateau which once existed here, and was con 
tinuous with the Cumberland table-land of Ten 
nessee. Over most of this area the rocks then at 
the surface were too soft to preserve the pene 
plain, except in the northern portion, where the 
heavy conglomerates came to the surface and 
assisted in its preservation. In this portion of 
the area the limestone is much higher than it is 
farther south, and erosion would have had a more 
appreciable effect had it not been for the protect 
ing cap of conglomerate.

In the vicinity of London the same peneplain 
was doubtless formed, but the rocks were not of 
adequate hardness to prevent its removal. In 
the epoch of active erosion which followed the 
formation of this peneplain the soft rocks were 
removed and a second regular surface was formed, 
but this surface is a structural plain, formed by a 
hard bed of conglomerate, which has not permitted 
the streams to cut lower.

Along the western side the presence of a large 
body of limestone above drainage level afforded 
opportunity for the streams to remove _£ Jr J Second pene-
the surface to a second peneplain. Only plain< 
a small area of this is seen in the quadrangle, but 
that is continuous with the great plain of central 
Kentucky. Below this plain, whose altitude is 
approximately 1000 feet above sea level, the 
gorges of the principal streams have been cut; 
hence they are necessarily a later feature than 
the plain itself.

Little direct evidence can be found concerning 
the geologic periods in which these various pene 
plains were formed. The uppermost Agesofthe 
plain is usually regarded as of Creta- Pen«p|ain8- 
ceous and the lower as of post-Cretaceous age. 
Some evidence has been adduced which seems to 
limit the lower plain to the Eocene period, but at 
present its date can be regarded only as one 
of those unsettled questions which can not be 
definitely answered until more evidence is avail 
able.

GEOLOGY.
GENERAL SEDIMENTARY RECORD.

All of the rocks appearing at the surface 
within the limits of the London quadrangle are 
of sedimentary origin that is, they were depos 
ited by water. They consist of sandstones, shales, 
and limestones, having a total average thickness 
of 2000 feet. The materials of which they are 
composed were originally gravel, sand, and mud, 
derived from the waste of the older rocks and 
from the remains of plants and animals that lived 
while the strata were being laid down.

These rocks afford a more or less complete record 
of sedimentation from the upper part of the Silu 
rian period to near the close of Carbon- Interpreta. 
if erous time. They also contain a record *e°ĉ r°df ^he 
of the conditions of the land area 
which furnished the material for their formation. 
By knowing the conditions under which certain 
classes of rocks are formed, we can gain a fairly 
accurate idea of the distribution of land and

water and of the physical aspects of the land 
during the deposition of the rocks of this quad 
rangle.

The sea in which the Paleozoic sediments were 
laid down covered most of the Appalachian prov 
ince and the Mississippi Basin. In the early 
stages of this era the eastern shore line . , ,.

° Ancient in-
of this ocean was probably along the SJJatSSns 
Blue Ridge and the Smoky Mountains, of theshore- 
but it migrated westward at intervals as the 
movements occurred which folded the rocks of 
the Appalachian Valley. Geologists do not agree 
concerning the westward migration of this shore 
line; many believe that the Coal Measure rocks 
were deposited entirely across the Appalachian 
Valley, and that they were uplifted as a whole 
at the close of the Carboniferous period. The 
original westward extent of these rocks is also an 
unsettled problem. Some believe that they were 
connected with the rocks of the same age in west 
ern Kentucky, while others are of the opinion 
that the Cincinnati arch formed an island in the 
Carboniferous sea over which the Coal Measures 
were never laid down.

The history of the continental area from which 
were derived the sediments now forming the 
rocks of the London quadrangle may at some 
future time be determined with considerable 
certainty, but at present our knowledge of the 
conditions of deposition will permit only the 
broadest generalizations.

From the outcrop of the lower Silurian lime 
stones a few miles northwest of the London 
quadrangle, and from their presence in the Appa 
lachian Valley southeast of this region, it is 
inferred that they are continuous from one out 
crop to the other, and hence that they underlie 
this territory. The character of these rocks indi 
cates that the territory represented by the London 
atlas sheet was deep sea during much of the early 
Paleozoic era.

The first indication of the rise of land areas 
in this body of water is found at the top of the 
Silurian sediments, but these formations are so 
greatly eroded in central Kentucky that it is 
impossible to locate the exact margin of the sea. 
In the closing stages of this era there may not 
have been any large body of land in this region, 
but there must have been at least islands upon 
which no deposition was taking place.

The conditions which prevailed during the 
deposition of the Devonian black shale have not 
yet been determined satisfactorily. In Pennsyl 
vania and New York this epoch is characterized 
by immense deposits which have no representa 
tives in the southern and western portions of the 
Appalachian province, except possibly in the fine 
grained, black, carbonaceous shale of the Chat 
tanooga formation. In this district the shale 
is 150 feet in thickness, but over much of the ter 
ritory farther south it has a thickness of only a 
fractional part of the Kentucky measure.

Several theories have been advanced regarding 
the conditions which would permit of the deposi 
tion of only a few feet of carbonaceous _. .J Theories re-
shale in one locality while thousands S^Stionoi 
of feet of sand and mud accumulated blackshale- 

in another portion of the same province, but none 
has been accepted as entirely adequate. It has 
been argued that there are traces of shore for 
mations in this shale on the flanks of the Cin 
cinnati arch, and therefore that land probably 
existed in that locality during the deposition of 
the black shale, but no evidence, aside from the 
presence of fossil plants in this shale, could be 
found. The most satisfactory explanation assumes 
that the Devonian sea in the southern Appala 
chians was shallow, and received little or no sedi 
ment from the surrounding land areas and from 
the islands which existed in the area, because the 
land had previously been reduced to base-level. It 
was thus too low to afford fall by which streams 
might carry material to the sea.

The Waverly sea, which succeeded that of the 
Devonian period, also probably extended over 
much of the same district, but the conditions of 
the land were such that a liberal supply of waste 
was furnished for the formation of the Waverly 
shales. This sea deepened until almost the entire 
Appalachian province west of the Smoky Moun 
tains and south of Pennsylvania was beneath its



surface, and limestone deposition was taking 
place over the entire area. This was followed by 
an interval in which muddy sediments Waverly sea 
were laid down, but the extent of the XS5d by 
interval and the original thickness of in erva ' 
the deposits are unknown. In the uplift which 
followed, the material just deposited was largely 
eroded; deep channels were cut in the land, 
extending in some cases through the shale and 
into the limestone to a depth of 100 feet.

This erosion interval represents, without doubt, 
the earlier portion of Coal Measure time, when 
the Cincinnati arch was dry land separating the 
two coal basins of Kentucky. At the beginning 
of the interval the sea occupied a basin much 
farther to the east than this region, and coal 
swamps flourished along its marshy borders, 
while the London quadrangle was dry land. 
Gradually the land subsided and the sea 
encroached toward the northwest, until finally it 
engulfed the land of this region. The advancing 
shore line was marked by accumulations of sand 
and gravel which filled the inequalities of the 
land and which have since been consolidated into 
sandstone and conglomerate. Whether this sea 
transgressed sufficiently to submerge the island of 
central Kentucky and connect with the western 
basin can not now be determined, but it is possi 
ble that it did, and that the sediments then laid 
down have been removed by erosion since the 
land was finally raised above the ocean level.

At the close of the Carboniferous period the 
strata were raised above the water and exposed 
to the action of the atmosphere. Dur- Rjse of Iand 
ing the long periods which have since «* carbonlf. 
elapsed no marine sediments have been erous penod* 
deposited on the surface, but the events of the 
passing ages are recorded in the forms sculptured 
from the land and in the river deposits. They 
have been suggested under the heading " Topog 
raphy."

STRATIGRAPHY.

The strata exposed in the London quadrangle 
have a thickness of about 2000 feet. The thick 
ness of the formations, the order of succession, 
and their general character are shown in the 
columnar sections, but a more detailed description 
of the individual beds and an indication of their 
probable equivalents in other fields are given in 
the following paragraphs.

SILUEO-DEVONIAN STEATA.

In searching for oil and gas the drill has 
revealed the presence of a large body of rocks of 
Silurian age, but only the uppermost member 
shows at the surface within the limits of this 
quadrangle.

Panola formation, This formation is named 
from the station of'Panola, in Madison County, 
Kentucky. In its complete develop 
ment it is a complex formation consist- 
ing of three members: coarse yellow 
sandstone at the base, fine blue shale sandstone,' shale, and
in the middle, and a brown massive brownlime-stone.

limestone at the top. The sandstone
and shale are generally regarded as of Silurian,
and the limestone as of Devonian age.

Only a small area of this formation outcrops 
in this quadrangle, and it is formed entirely of 
the uppermost member of the series. This mem 
ber is the most constant, but occasionally it thins 
and disappears, leaving the black Devonian shale 
in contact with the blue calcareous shale of the 
Richmond formation. When fresh this limestone 
is of a bluish cast, but upon weathering it soon 
becomes brown. In places it is very cherty, but 
the chert is an irregular feature and frequently 
disappears in a distance of less than a mile. The 
outcrop on Dick River is the only exposure of 
this formation in the London quadrangle.

DEVONIAN STEATA.

Throughout the southern portion of the Appa 
lachian province, and as far north as central Ken 
tucky, the upper portion of the Devonian rocks 
is of unvarying lithologic character; it consists 
of black carbonaceous shale, which grows thinner 
and thinner toward the south, and which in 
places lies unconformably upon the rocks under 
neath. Northward from central Kentucky the 
Devonian increases rapidly in thickness, and 
many beds of coarse material appear in the mass 
of shale.

Chattanooga shale. The Chattanooga forma

tion is named from the city of the same name in 
eastern Tennessee, where it shows in typical form. 
It immediately overlies the Panola

.11 i   i Black shale.
formation in a belt which crosses 
this territory from northeast to southwest. It 
outcrops on gentle slopes, and consequently its 
thickness is difficult of determination. In a well 
recently drilled at Broadhead it was found to be 
150 feet in thickness, a measure which is prob 
ably more nearly correct than any that has been 
obtained at the surface. The line of separation 
between this shale and the limestone beneath is 
usually sharp and distinct, but in some localities 
in central Kentucky it is found interbedded with 
the limestone through a distance of about 20 feet. 

The water carried by this shale becomes highly 
charged with mineral matter in solution, so that 
sulphur, chalybeate, and alum springs abound 
near it. It weathers rapidly into a white soil 
which is extremely poor almost unfit for agricul 
tural purposes. The excessive blackness of the 
fresh shale, its well-known bituminous character, 
and the presence of occasional thin seams of coaly 
matter have, led many persons to search in this 
formation for coal, but no seams of consequence 
have ever been found.

CAEBONIFEEOTJS STEATA.

Rocks of this age occupy almost the entire area 
of the London quadrangle. Although belonging 
to one geologic period, they have been separated 
into two series, Mississippian and Pennsylvanian.

MISSISSIPPIAtf SERIES.

The rocks of this series are mainly of marine 
origin, and distinctly underlie the lowest coal- 
bearing stratum.

Waverly shale. This formation overlies the 
Chattanooga shale, and is easily separated from 
the latter on account of its color. At its base the 
Waverly is a light-blue clay shale, Blueshale 
which passes upward into sandy shale %yi£££S 
and argillaceous sandstone. The shale 
at the base abounds with light-blue or drab iron 
stone concretions, which on weathering change to 
a dark reddish brown. In many cases they have 
been mistaken for volcanic rocks on account of 
their dark color and their extreme toughness.

Over most of this quadrangle the Waverly is 
characterized by a great number of siliceous con 
cretions, which ordinarily are only a few inches 
in diameter, but which occasionally attain a 
diameter of two feet. So numerous and so large 
are they in the northern portion of this area that 
they have given the name to Roundstone Creek, 
one of the principal tributaries of Rockcastle 
River. In the vicinity of this creek they occur 
at the top of the formation, but toward the south 
they are more abundant at other horizons, having 
been replaced at the top of the formation by a 
coarse yellow sandstone which is well shown at 
the crossing of Buck Creek west of Dallas.

The name Waverly is derived from Ohio, where 
it was used in designating this formation in the 
early surveys of that State. It makes a large 
portion of the hilly district in the northwestern 
corner of the London quadrangle, and it extends 
along the bottom of the valleys toward the south 
east, far within the limits of the area where the 
limestone prevails. It has an average thickness 
of about 350 feet.

Newman limestone. This formation is named 
from Newman Ridge, Hancock County, Tennessee, 
a type locality on the eastern side of the Appa 
lachian coal field. The limestone in the London 
quadrangle is the representative, though possibly 
not the equivalent, of the Newman limestone in 
the type locality. In the type locality it is nearly 
1500 feet thick, while in this quad- _' TL Compact blue
rangle it is only about 250 feet thick. limestone- 
It is a compact blue limestone with cherty beds 
at the base, and it varies in thickness from 100 to 
250 feet. This great range in thickness is due 
to the fact that at the beginning of Pennsylvanian 
time a part of the area now occupied by the New 
man limestone was land, and that much of the 
underlying rock was removed by erosion. The 
deep channels cut in this formation were, upon 
the return of the sea, filled with sand and gravel, 
so that at present they are apparent only when 
numerous measures of the limestone are compared. 

The limestone outcrops in a wide band across 
the quadrangle from northeast to southwest. 
Where this rock forms the entire surface it makes 
a gently rolling country, but where it forms the

slopes of the valleys it frequently produces per 
pendicular cliffs. Its solubility leads to the for 
mation of many caves, sinks, and underground 
channels. Even Roundstone Creek finds its way 
to the river, during ordinary stages of water, 
through such a channel.

Pennington shale. This shale was so named 
from a water gap through Stone Mountain in Lee 
County, Virginia. The formation consists prin 
cipally of calcareous shale, but it also Calcareous 
includes many thin beds of impure shale- 
limestone. It is variously colored, but greens 
and reds predominate. It succeeds the Newman 
limestone by gradual transition, and it is uncon 
formably overlain by the Lee formation. In 
many places in this quadrangle it was entirely 
removed by erosion before the sediments of the 
Lee formation were laid down. Its greatest 
exposed thickness is about 90 feet.

This formation does not cover, in its outcrop, 
any appreciable amount of territory, for it is 
exposed usually on the steep slopes of the stream 
valleys, and it is eroded from all of the uplands 
which were originally covered by it.

PENNSYLVANIA^ SERIES.

From an economic standpoint these are the 
most important rocks which come to the surface 
within the limits of this quadrangle, for coal is 
the principal mineral resource of this section. 
The strata consist entirely of sandstone and shale, 
which rest unconformably upon the rocks beneath, 
and are limited in their upward extent only by 
the amount of erosion which has occurred since 
they were deposited. They show great variation 
in character and thickness, and are evidently the 
result of shore or shallow-water deposition.

Lee formation. This formation is named from 
Lee County, Virginia. It includes the basal por 
tion of the coal-bearing rocks which appear on the 
western side of the Appalachian Basin, and is 
equivalent to the middle portion of the Pottsville 
series of Pennsylvania. The formation consists 
of sandy shale and sandstone, in which

/ '. Sandy shale
occur lentils 01 coarse material mas- and sand stone, with
sive sandstone and conglomerate the c^ng?omenrs-ive 
whole ranging from 200 to 600 feet in atelentlls - 
thickness. Two of these lentils are especially 
heavy, constituting, topographically, the most 
important members of the formation. The Lee 
formation rests upon the eroded surface of the 
Newman limestone and the Pennington shale. 
The extent of the interval which separates these 
formations, and which is represented only by the 
unconformity, has never been determined with 
much exactness, but the evidence of fossil plants 
indicates that probably one-quarter of the Potts 
ville series is wanting on the western side of the 
Appalachian Basin in central Kentucky. The 
erosion interval undoubtedly represents a period 
of time in which the limestone area was dry land 
and the Pennsylvanian sea was located some 
distance to the eastward. Later, subsidence of 
the land allowed this sea to transgress upon the 
land, forming successive overlaps toward the west; 
each position of the shore was marked by sand 
and gravel, which were sorted by the waves and 
finally laid down as sandstone and conglomerate, 
while sandy mud was being deposited in the 
waters off shore. The result of these conditions 
is the local development of heavy beds in narrow 
belts along the margin of that ancient sea, which 
grade off in either direction into materials of 
entirely different composition. There are also 
apparent unconformities in the Lee formation 
itself which are indicative of oscillations during 
the influx of water by which some formations 
were eroded and others were deposited in their 
stead. The generally arenaceous character of the 
Lee formation and the irregularities of the beds 
which compose it render extremely difficult the 
separation of individual beds which can be traced 
over any considerable distance and represented 
on the map.

Rockcastle'-conglomerate lentil. This is a heavy 
bed of sandstone or conglomerate extending from 
central Tennessee to the middle of this quad 
rangle, and is named from Rockcastle River, 
along which it is particularly prominent. It is 
the most conspicuous member of the Pennsyl 
vanian series in the southern portion of this quad 
rangle. It forms high cliffs along Rockcastle 
River and its numerous tributaries from Line 
Creek to Cumberland River and up that stream 
as far as the falls, where it passes beneath water

level. This conglomerate is terminated abruptly 
toward the north along a line which crosses 
Wood Creek a mile above its junction 
with Hazel Patch Creek, Hawk Creek be°dnsglf nt£
. _ »-i-n i«. 11 ularform.
in the middle of its course, and the 
mouth of Line Creek. Toward the west it does 
not extend as far as Buck Creek, although rocks 
of this same general horizon are found in the hills 
west of that stream. Along the margin of the 
field in the southwestern corner of the quadrangle 
there are local developments of conglomerate 
which lie apparently at lower horizons. They 
are generally thin and discontinuous, and there 
fore are not worthy of representation on the map.

In the northern portion of the quadrangle there 
are heavy deposits of conglomerate at various 
points which have been provisionally correlated 
with the Rockcastle. The greatest development 
occurs in a belt about 4 miles in width which 
extends northward from Livingston nearly along 
the main course of Roundstone Creek. It con 
tinues northward for a distance of 6 miles beyond 
the margin of this territory, where it is terminated 
by the northern escarpment of the coal field.

This conglomerate is one of the most interest 
ing features of the region, for it occupies a 
channel which was eroded through the Penning 
ton shale and at least 100 feet into the Newman 
limestone. The channel was filled with well- 
rounded pebbles, which now form a mass of con 
glomerate, the top of which is frequently lower 
than the top of the limestone. The conglomerate 
varies in1 thickness from 150 feet in the center of 
the channel to zero on the edges of the mass. 
The channel in which this occurs was certainly 
eroded in the limestone before the deposition of 
the Pennsylvanian series and when this area was 
dry land; upon submergence, the channel was 
filled with gravel, which has since been slightly 
cemented into the conglomerate of to-day. It 
descends southward with the general dip of the 
rocks in this region, and passes beneath drainage 
level in Rockcastle River a little above the mouth 
of Roundstone Creek. This isolated outcrop of 
conglomerate is here provisionally correlated with 
the Rockcastle of the southern portion of the 
quadrangle, but the connection is merely assumed 
from the fact that the Livingston mass lies where 
the known Rockcastle would be found if con 
tinued. The stratigraphic relations of the two 
beds are different, but it seems probable that the 
Livingston area is merely an outlier of the main 
body and that it overlaps upon the eroded surface 
of the limestone beneath.

There are one or two masses of conglomerate 
in the valley of Horse Creek which occupy similar 
positions with reference to the surrounding rocks. 
No connection could be found between these iso 
lated exposures and the main mass, but they have 
been regarded as the probable extension of the 
Rockcastle conglomerate.

Corbin-conglomerate lentil. This is named from 
Corbin, Whitley County, Kentucky, and, like the 
Rockcastle, it occupies a marginal position with 
reference to the coal basin. It extends 40 or 50 
miles into Tennessee, where it is thin and irregular, 
but it develops into a massive bed from 100 to 
200 feet in thickness in this portion of Kentucky. 
In the southeastern corner of the quadrangle the 
Corbin conglomerate has an extensive areal devel 
opment, but farther north it is limited to a nar 
row belt, the western margin of which is formed 
either by the limit to which erosion has removed 
the conglomerate or by the margin of the orig 
inal deposit; the eastern margin is formed by the 
line along which this formation goes under cover, 
or where it changes in character from a coarse 
conglomerate to a sandstone and then to a sandy 
shale. South of London the formation passes 
below drainage level before its character changes, 
but north of that place it fades gradually into 
shale before its horizon takes cover.

This conglomerate can be recognized generally 
by its peculiar pink or flesh color and by the 
softness of the cement with which the individual 
grains are bound together. Owing to this char 
acteristic, it seldom forms cliffs, but weathers into 
rounded bosses and domes, which sometimes sur 
prise the observer, who finds himself upon one of 
these outcrops without being aware that he has 
crossed an exposure of conglomerate. It is not 
always conglomeratic, but it preserves the same 
general character whether the component grains 
are sand or gravel. In the southern portion of 
the quadrangle this bed is not favorably disposed



for erosion, and consequently it forms the founda 
tion for an extensive area of nearly level land; 
in the northern portion the distance between it 
and the limestone is less, allowing the streams to 
cut deep channels in the limestone and leaving 
the remnants of the conglomerate as mere caps to 
the hills.

The Lee formation is nearly equivalent to the 
Pottsville series of Pennsylvania, but it does not 
contain either the superior or the
inferior limits of the type. Probably as ofqthe Potts-

i P ,1 i ville series
much as one-quarter 01 the lower por- °fajfainsyl- 
tion of the series is wanting in this 
section, being represented by the erosion interval 
at the base of the Pennsylvanian series. Accord 
ing to the evidence afforded by fossil plants the 
top of the Pottsville series occurs in a thick bed 
of shale which overlies the Cor bin conglomerate. 

Breathitt formation. This formation includes 
all of the Carboniferous rocks lying above the 
Corbin conglomerate, or the top of the Lee for 
mation. It is composed of shale and sandstone 
with occasional coal seams, but no individual bed 
is of sufficient importance to be shown as an 
independent formation. In the highest hills in 
the vicinity of London this formation shows about 
550 feet in thickness. It is named from Breathitt 
County, Kentucky, where the formation is present 
in great force.

STRUCTURE.

To the eye of the observer the rocks of this 
quadrangle appear to lie horizontal," but when 
they are examined in detail and the altitude of 
one outcrop is compared with that of another, it is 
evident that the strata are seldom, if ever, in that 
position. The rocks were formed at the bottom 
of the sea, and since the sea bottom has generally 
less diversity of altitude than the present rock 
strata, it is evident that their present position is 
due to movement in the crust of the earth.

Definition of terms, The strata when com 
pared with a horizontal plane are found to be 
inclined. The inclination is known as the dip of 
the rocks. In the process of deformation the 
rocks have been thrown into arches and troughs. 
In describing these folds the term syncline is 
applied to the downward-bending trough, and the 
term anticline to the upward-bending arch. A 
synclinal axis is a line running lengthwise in the 
synclinal trough and at every point occupying its 
lowest part, toward which the rocks dip from 
either side. An anticlinal axis is a line which 
occupies at every point the highest portion of the 
anticlinal arch, and from which the rocks dip to 
either side. The axis may be horizontal or 
inclined. Its departure from the horizontal is 
called the pitch, and is usually only a few degrees 
in amount.

As a result of the strains and stresses which 
have affected the crust of the earth, the strata in 
many places have broken along certain lines, and 
the rocks on one side of the break have been 
lifted or depressed with reference to those on the 
other side. Where the rocks have been intensely 
folded, as in the Appalachian Valley, the breaks 
have developed from the compressed and over 
turned folds; but in the Ohio Basin the faults 
are due to tension, or the stretching of the strata. 
Faults of the former type are sometimes of great 
linear extent and of enormous displacement, and 
those of the latter are in this district generally 
short and of very slight displacement.

In addition to the crustal movements which 
have perceptibly deformed the rocks of this region, 
the province has been affected by vertical move 
ments which have repeatedly elevated and 
depressed the surface of the land, but by amounts 
which are insignificant compared with the magni 
tude of the folds. These slight movements were 
not continuous, but occurred now and then, the 
periods of greatest activity being separated by 
intervals of quiet in which the agents of erosion had 
time to record their action on the face of the land.

Structure of the London quadrangle. From the 
nearly horizontal position of the rocks in this 
territory it is apparent that the structure is very 
simple. Since the quadrangle lies on the north- 
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western margin of the Appalachian coal basin, 
the dips of its strata are generally toward the 
southeast throughout the quadrangle.

The mono-There are variations from this regular ciinai south- 
southeastward descent of the rocks, 
but such exceptions are local, and have no effect 
on the structure as a whole. There are also such 
irregularities as the channels in which the con 
glomerate is deposited north of Livingston, but 
these are due to erosion and unconformity between 
the beds and not to disturbance. The rate at 
which the rocks dip varies with the position in 
the field. The northwestern half of the area lies 
upon the flank of the Cincinnati arch, and conse 
quently the dip is much more pronounced in that 
locality than in the southeastern half, which lies 
farther within the coal basin.

In drilling some deep wells in this district it 
was found that the limestone dips more steeply 
in the southeastern portion of the quadrangle 
than do the coal-bearing rocks of the Pennsyl 
vania series. This is explained by the Overla at 
overlap at the base of the latter series, Knsyiva- 
which permitted sedimentation to go 
on in the center of the basin while the margin 
was land and received no deposits. It has long 
been known that the Pottsville series increases 
in thickness from a few hundred feet on the west 
ern side of the field to 1500 or 2000 feet on the 
eastern side, but no one could say positively how 
this change was accomplished. It has lately been 
demonstrated, by study of the fossil plants of this 
series, that a large portion of the base of the series 
is entirely absent from the western margin of the 
Appalachian coal basin. Hence, in passing from 
the western edge of the field toward the center, 
older beds appear below those which form the 
margin of the field. The limestone passes beneath 
the lowest Pottsville beds as they develop toward 
the center of the basin, and consequently dips 
more steeply.

Structure sections.   The sections upon the 
structure sheet represent the strata as they would 
appear in the sides of a deep trench cut across 
the country. The sections are located at the 
upper edges of the blank spaces, along the lines 
A A and B B. The vertical and horizontal scales 
are the same, so that the actual form and slope of 
the land and the dips of the strata are shown. 
Minute details of structure can not be shown on 
a map of so small scale; therefore the sections 
are somewhat generalized from the dips observed 
in a belt of country a few miles in width along 
the line of the section.

MINEEAL RESOURCES.

Rocks and minerals of economic importance 
are not very plentiful in this quadrangle. Coal, 
building stone, limestone, road metal, clay, and 
iron ore have been found within its limits, but 
only the first two have been developed beyond 
the local needs of a farming community.

Coal.' This is by far the most important 
mineral resource of the quadrangle; it has been 
mined for a number of years at Pine Hill and 
Livingston, but these deposits are now practically 
exhausted, and the production of coal is limited 
to the neighborhood of Pittsburg, where eight or 
ten companies are actively engaged in mining 
steam and domestic fuel.

It is a popular belief that coal seams are coex 
tensive with the strata of which they form a part, 
and consequently that the existence of a workable 
bed in any locality is evidence that it can be found 
of the same thickness and quality in all adjacent 
regions. In order to search intelligently for 
coal it is essential that the prospector and operator 
should understand the mode of deposition of coal, 
its limitation in distribution, and its variability 
in composition and thickness. Coal is the result 
of great vegetable accumulations in _ . . .o o Origin of
swamps, and since swamps are usually coah 
of limited extent, the coal deposits resulting there 
from will necessarily be also limited in their 
range, and will not be coextensive with the over 
lying and underlying strata. Again, swamp vege 
tation accumulates usually on a somewhat uneven 
floor, and the seam will show the effect of the

Coal in the 
Lee forma 
tion.

inequalities upon which it rests, being thickest in 
the center of the area, or in the deeper portions 
of the swamp, and thinning toward the margin. 
All of the conditions which affect the quality of 
the coal are not known, but, from the mode of 
origin, it is probable that physical conditions 
varied in different portions of a coal swamp, and 
hence it is hardly likely that the quality of the 
coal will be constant throughout any very 
extensive field. On the whole, variations in coal 
seams appear to be the rule, and continuity and 
regularity the exception.

In the London quadrangle the deposits of coal 
are apparently very irregular; they occur at many 
horizons in the coal-bearing rocks, but they are 
generally local, and it seldom happens that more 
than one seam of workable thickness is found in 
any locality.

Owing to the unconformity at the base of this 
'series and to the irregularity of the various strata 
composing the productive beds, it is almost impos 
sible to correlate the coal outcrops found in this 
quadrangle, for the reason that there is no datum 
from which to measure. Since this is the case, 
no effort will be made to determine equivalency 
over broad areas, but the outcrops will be described 
individually.

In a belt a few miles in width lying along the 
southern margin of this quadrangle there is a 
prominent coal seam immediately 
beneath the Rockcastle conglomerate 
of the Lee formation, which has been 
worked at intervals for twenty-five or thirty years 
along the Cumberland River. It was found in a 
number of ravines south of Mount Sterling knob, 
showing 3 or 4 feet of splinty coal, but its full 
thickness could not be determined. It was also 
observed near the mouth of Cane Creek, but it was 
only partially exposed to view. Several outcrops 
are reported on Rockcastle River, but they were 
not visited, and the extent of the seam is 
problematical.

There is a lower seam in this district, but it is 
not known to be of workable thickness in this 
quadrangle. On the bluffs fronting Cumberland 
River it was worked years ago, and its thickness 
at this point is reported to be 30 inches. The 
probable equivalent of one of these seams has 
been worked along the western border of this 
quadrangle, near the main road from Somerset to 
Dykes, but its thickness at this point is not known.

Northward from Dykes there is a poor showing 
of coal in this formation. Several small seams 
show in outcrop, but they are generally too thin 
to be of commercial importance. At Livingston 
there were formerly extensive works on two small 
seams only a few feet above the limestone, but 
they are now abandoned, as the deposits of work 
able coal are exhausted. The mines at Pine Hill, 
on presumably the same seam, are also abandoned, 
owing to the exhaustion of the pocket of coal 
upon which they were opened. Isolated outliers 
of what appears to be the same seam occur in the 
vicinity of Mount Vernon, but they are probably 
too limited in extent to be of much value.

In the territory north of the main Rockcastle 
River there are a number of small coals in the 
Lee formation. They have been described in 
detail in the State report on Jackson and Rock 
castle counties. Five seams have been recognized, 
some of which may possibly have a workable 
thickness over a portion of this area, but none of 
them are of great promise. Their general thick 
ness is less than 3 feet, and since they outcrop in 
an exceedingly rough section of the country, it 
will presumably be a long time before they are 
developed. The one of most promise seems to be 
thfc cannel seam of Horselick Creek. It was not 
seen by the writer, but if it has the thickness 
given in the State reports it will be a valuable 
deposit when transportation can be secured.

Decidedly the most important seam of coal in 
this quadrangle occurs within a few feet of the 
base of the Breathitt formation. It is 
known as the Pittsburg or Altamont Breathitt 6

T   t> -i -i -i i   i i formation.
coal. It is oi workable thickness only
over a small area which extends along the railroad
from London to Altamont, and from near the line

of the railroad to Raccoon Creek. It was formerly 
opened and worked to some extent at Lily, but 
the seam was too thin for profitable mining and 
has been abandoned. This locality is evidently 
on the southern edge of the coal swamp, for in a 
cut south of town it shows only 12 inches in thick 
ness. In its best development, near Pittsburg, it 
ranges in thickness from 36 to 41 inches. It is 
mined by eight or ten companies in and about 
Pittsburg, and finds a ready sale as a steam and 
domestic fuel.

A few small seams occur in the country east of 
Pittsburg, but it is probable that they are of no 
present commercial value.

Building stone. Along the valley of Round- 
stone Creek the Waverly formation carries a bed 
of fine building stone, which has been quarried at 
Langford for a number of years. It consists of a 
fine-grained bluish sandstone, which is soft when 
freshly quarried but which soon hardens by the 
action of the elements into a very durable stone. 
Its principal defect is the thinness of the bed of 
workable stone, which renders quarrying unprofit 
able as soon as the cover becomes of moderate 
thickness.

Stone for rough work could be found at a num 
ber of places, both in the limestones of the Mis- 
sissippian and in the sandstones of the Pennsyl 
vanian series, but it has never been used except 
for local purposes.

Limestone. This kind of rock is abundant in 
the western portion of the quadrangle. Much of 
it is of good quality for the manufacture of lime, 
and also for use as road metal, but it has been 
utilized only in a small way.

Miscellaneous. Residual clay of good quality 
for the manufacture of brick could be obtained at 
many points on the limestone outcrop, but it has 
never been used. Fire or under clay accompanies 
many of the coal seams, but it has never received 
attention, and its value is not accurately known. 
Surface indications of iron ore are common, but 
no deposits of value are known in the territory. 
From time to time interest has been manifested 
in exploration for oil and gas, and several deep 
wells have been drilled in this region, but so far 
as known the results are unsatisfactory and the 
wells have been abandoned.

SOILS.

The surface of this quadrangle is too deeply 
cut by streams to make good farming lands. 
There are, however, two areas of low relief which, 
so far as the surface is concerned, are tolerably 
well adapted to agricultural pursuits, but which 
are very different in value on account of the dif 
ference in the soil which is found upon them. One 
of these areas is composed of the outcrop of the 
Newman limestone in the western portion of 
the area. The soil derived from this formation 
is fairly good, and the region has the appearance 
of a prosperous agricultural section, but this lime 
stone appears to be almost if not quite destitute 
of phosphate, and consequently the soils can not 
compare with those of the "Bluegrass" region, 
which are derived from the Silurian limestones. 
The soil characterizing the Newman limestone is 
easily exhausted, and when once worn out will 
not renew itself, but requires artificial fertilizers.

The second area of moderately low relief is in 
the southeastern corner of the quadrangle, and its 
soils are formed from the decay of the sandstones 
and shales of the coal-bearing rocks. The soils 
derived from such rocks are poor and thin, and 
ill adapted to any sort of agricultural pursuit.

Along the Rockcastle River the valleys are 
generally floored by the Newman limestone or the 
Pennington shale, but the extreme narrowness of 
the valleys and the steepness of the slopes render 
them of little value to the farmer.

The Waverly formation produces hilly lands 
and a soil so poor that it is almost valueless for 
farming purposes.

M. R. CAMPBELL,
Geologist.

February, 1898.
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GENERALIZED SECTION FOR THE NORTHERN HALF OF THE LONDON QUADRANGLE.
SCALE : 500 FEET   1 INCH.
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FORMATION NAME.

(Corbin conglomerate-lentil.) 

Lee formation. 

( Rockcastle conglomerate-lentil. )
Pennington shale.

Newman limestone.

Waverly formation.

Chattanooga shale.

Panola formation.
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SECTION.
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THICKNESS
IN FEET.

0-150

300-600
/0-150
~~" 0-60

100-250

350

150

20+

CHARACTER OF ROCKS.

Conglomerate or coarse pink sandstone.

Sandy shale and sandstone with a few seams of coal.
Coarse conglomerate.
Red and green shales and thin limestone.

Blue limestone with a few nodules of chert. 

Cherty limestone.

Greenish, calcareous and argillaceous sandstones.

Light-blue clay shale with iron concretions. 

Black carbonaceous shale.

Brown limestone, generally cherty, at the top ; light-blue 
clay shale below.

CHARACTER OF TOPOGRAPHY AND SOIL.

Rounded ridges. Sandy soil.

Hills and ridges. Generally poor soil.
Cliffs. Sandy soil.
Clay soil.

Cliff and hill lands. 
Generally fertile soil where slopes are not too steep.

Hilly lands. 
Very poor soil.

Valleys. Poor soil.

Valleys. The shale forms poor soil and bad roads.

GENERALIZED SECTION FOR THE SOUTHERN HALF OF THE LONDON QUADRANGLE.
SCALE : 500 FEET = 1 INCH.
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FORMATION NAME.

Breathitt formation.

(Corbin conglomerate-lentil.)

Lee formation. 

(Rockcastle conglomerate-lentil.)

Pennington shale.

Newman limestone.

Waverly formation.

SYMBOL.
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THICKNESS
IN FEET.

500

0 150

500-1000 

(0-150)

/0-150

225

100+

CHARACTER OF ROCKS.

Sandy shale and coarse ferruginous sandstone. 

Pittsburg, Ky., coal seam at the base.
Conglomerate or coarse pink sandstone.

Sandy shale and sandstone with a few seams of coal. 

(Coarse conglomerate.)

Red and green shales and thin beds of limestone.

Blue limestone with a few nodules of chert. 

Cherty limestone.

Calcareous sandstone.

CHARACTER OF TOPOGRAPHY AND SOIL.

Hilly country, with gentle slopes and rounded summits. 
Soil fair on shale outcrop ; poor on sandstone.

Cliffs. Sandy soil.

Gently rolling uplands in the vicinity of London, and 
ridges near Rockcastle River. 

Generally poor soil. 
(Cliffs. Sandy soil.)

Valleys or slopes. Clay soil, sometimes fertile.

Valleys. 
Generally fertile soil.

Rocky valleys.

NAMES OF FORMATIONS.

PERIOD.

CARBONIFEROUS

> 
H 
P

4
H 
CO

NAMES AND SYMBOLS USED IN THIS FOLIO.

Breathitt formation.

Corbin conglomerate-lentil. 
Lee formation. 
Rockcastle conglomerate-lentil.

Pennington shale.

Newman limestone.

Waverly formation.

Chattanooga shale.

Panola formation.
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DC

SDp

MAEIUS R. CAMPBELL: RICHMOND FOLIO, U. S. 
GEOLOGICAL SURVEY, 1898.

Corbin conglomerate-lentil. 
Lee formation. 
Rockcastle conglomerate-lentil.

Pennington shale.

Newman limestone.

Waverly formation.

Chattanooga shale.

Panola formation.
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Conglomerate.

Upper Sub-Carboniferous.

Lower Sub- Carboniferous.

Black shale.

Corniferous limestone. 
Crab Orchard shale.

MARIUS R. CAMPBELL,
Geologist.


