DESCRIPTION OF THE LATROBE QUADRANGLE.

GENERAL RELATIONS.

Position and area.—By reference to the key map
on the cover of the folio it will be seen that this
quadrangle is located in the Conemaugh Valley in
western Pennsylvania. That part of the territory
lying north of the river embraces the southwestern

part of Indiana County and in it are located the

towns of Blairsville, Saltsburg, and Tunnelton; the
area south of the river, which is by far the larger
part of the quadrangle, is in Westmoreland County
and includes the towns of Latrobe, Bradenville,
Derry, Millwood, Livermore, New Alexandria,
Georges Station, and various mining towns that
have sprung up in the vicinity of the larger coal
mines. The most important town south of the
river is Latrobe, from which, on account of its size
and central location, the quadrangle has been
named. The area of the quadrangle is 227.6
square miles.

Triangulation stations.—The exact latitude and
longitude of the boundaries of the quadrangle
(latitude, 40° 15'-40° 30’; longitude, 79° 15-79°
30') have been determined from stations located
upon some of the most prominent hilltops of the
region. These have been connected by triangula-
tion with astronomical stations at Washington,
D. C,, Cumberland, Md., Grafton, W. Va., and
Pittsburg, Pa., and the accuracy of the work has
been checked by a carefully measured base line
along the Pennsylvania Railroad on the eastern
margin of the quadrangle (see Bull. U. S. Geol.
Survey No. 181).

All surveys for the maps of this folio are based
upon six triangulation stations located within the
quadrangle and four other stations in close prox-
imity thereto. Kach station is marked by a stone
post set firmly in the ground, on the top of which
is cemented a bronze tablet marked “U. S. Geo-
logical Survey-Pennsylvania.”  The accompany-
ing diagram (fig. 1) shows the relative positions of
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Fra. 1.—Sket¢h map showing location of triangulation sta-
tions on whieh the survey of the Litrobe quadrange is
based.

these stations, and the following descriptions will
enable engineers to identify them on the ground.

HILLSIDE, NORTH BASE, WESTMORELAND COUNTY.
[Latitude 40° 28’ 27.97". Longitude 79° 14’ 82.56".]

On prolongation of Hillside“ta.ngent of Pennsylvania
Railroad, in field owned by John Bridges, about one-
third mile south of Gray railroad station.

HILLSIDE, SOUTH BASE, WESTMORELAND COUNTY.
[Latitude 40° 21' 46.78". Longitude 79° 16" 10.68".]

On a level railroad dump, in field owned by George
Piper, three-fourths mile southward from Hillside rail-
road station, 16 feet west of fence.

JELLISON, WESTMORELAND COUNTY.
[Latitude 40° 24’ 07.85". Longitude 79° 19" 57.99".]

On a bare, sharp hill near Salem Church, 5 miles
southwest of Blairsville. Land is owned by Mr. Jelli-
son; who lives on the north side of hill.

KELLY, INDIANA COUNTY.
[Latitude 40° 27" 14.08”. Longitude 79> 15’ 28.54".]

About 1} miles north of Blairsville, in a cultivated
field owned by James Kelly, 6 feet north of fence run-

ning east and west. A few small trees near summit of |

hill.

By Marius R. Campbell. .

HARMON, WESTMORELAND COUNTY.
[Latitude 40° 19’ 47.78”. Longitude 79° 26’ 19.91".]

In Unity Township about 3 miles north of west of
Latrobe, on a high ridge known locally as Dry Ridge.
The ridge is flat on tep and the station is near the cen-
ter of a cleared field.

MARSHALL, WESTMORELAND COUNTY.
[Latitude 40° 27' 32.39". ILongitude 79° 25 08.15".]

In Loyalhanna Township, about 3} miles southwest of
Saltsburg, on the highest part of a bare, flat hill, which
is the southwestern one of three hills that stand near
together. The land is owned by Mrs. William Marshall.

STROBLE, WESTMORELAND COUNTY.
[Latitude 40° 17 11.77". Longitude 79° 29’ 51.84".]
About 4 miles southeast of Greensburg, on a cleared
ridge having timber on its western end. There is a

higher summit 1 mile eastward. The land is owned by
John Stroble.

STEELE, WESTMORELAND COUNTY.
[Latitude 40° 29’ 00.34". Longitude 79° 81’ 31.%8".]
About 4 miles west of Saltsburg, on the southern part
of the summit of a high, bare hill in Bell Township, on
land owned by John Steele.
TABERNACLE, INDIANA COUNTY.
[Latitude 40° 30’ 54.57". Longitude q9° o’ 49.71".]
About one-half mile east of Clarksburg post-office and
about 6 miles by road north of Saltsburg, on the highest
part of a bare cultivated round-top hill owned by the
heirs of S. W. Coleman.
ROSE, WESTMORELAND COUNTY.
[Latitude 40° 28’ 08.83". Longitude 19° 41’ 36.25".]

About 4 miles north of Irwin, on a cleared ridge
owned by the Rose heirs.

Level lines.—The general altitude and configu-
ration of the surface of the quadrangle is shown
by means of contour lines which are based upon
precise levels run by the Pennsylvania Railroad
engineers and by the United States Geological Sur-
vey. During the course of this work numerous
bench marks were established (see Bull. U. 8.
Geol. Survey No. 185).

Bench marks in the Latrobe quadrangle. .(

Feet above
sea level.
; (1908 adjustment.)
Blairsville, Pennsylvania Railroad pas-
senger station, northeast corner of,
on foundation offset (Pennsylvania
Railroad bench mark No. 60), chiseled :
T SQUATE. . .. iiiiiie e e 1,011.909
" Blairsville, Walnut Street Bridge;
northeast wing, wall of, on coping
stone, aluminum tablet marked ¢1003

v

PITTSBURG” ..... R 1,008.077
Blairsville, Maplé street crossing, top
of rail ab....... .. il 1,010,

Georges station, overhead bridge, on

north ‘pier of, aluminum tablet S

marked <1199 PITTSBURG”........ 1,199.180
Latrobe high school building; alumi-

num tablet marked <1026 PITTS-

BURG” ciivtiiiiiiei i 1,026.206
Livermore, 0.25 miles north of; at inter-

section of roads, on rock, chiseled

b 417: 1 o - PR AP e 932.89
Livermore, at north side of; covered

bridge over Conemaugh River, north

Livermore, 0.2 mile east of; overhead

bridge, in southeast wing wall, cop-

per bolt (Pennsylvania Railroad

bench mark No. 656).................. 933.50
Livermore, 0.2 mile east of; overhead

bridge, southeast wing, wall of, on

coping stone, aluminum tablet

marked “934 PITTSBURG”.......... 933.462
Millwood, overhead bridge; south abut-
“ment, on southwest coping stone,

marked <1175 PITTSBURG”......... 1,175.286
New Alexandria, 2 miles north of; cov-

ered bridge over Loyalhanna Creek,

northendof....................ooiel 935.
New Alexandria, covered wooden

bridge over Loyalhanna Creek;

southeast wing wall, on coping stone,

tablet marked 945 PITTSBURG”.. = 944.980
New Alexandria, 500 feet north of

Pennsylvania Railroad station; east

side of road, nail in root of large oak

tree (Pennsylvania: Railroad bench

mark No. 407) ........ P P 975.43
Saltsburg, Pennsylvania Railroad pas-

senger station; baggage-room door

il oo 855.57
Saltsburg, covered wooden bridge over

Kiskiminetas River; on northeast

wing wall, west end, aluminum tablet

marked “849 PITTSBURG”.......... 848.567

PHYSIOGRAPHY.

APPALACHIAN PROVINCE.

In its physiographic and geologic relations this
quadrangle forms a part of the Appalachian prov’—
ince which extends from the Atlantic Coastal Plain
on the east to the Mississippi lowland on the west,
and from central Alabama northward beyond the
boundary of the United States.

SUBDIVISION OF APPALACHIAN PROVINCE.

With respect to topography and geologic struc-
ture the Appalachian province may be divided into
two nearly equal parts by a line which follows the
Allegheny Front through Pennsylvania, Maryland,
and West Virginia, and the eastern escarpment of
the Cumberland Plateau across Virginia, Tennessee,
Georgia, and Alabama (see fig. 2).

East of this line the rocks are greatly disturbed
by faults and folds, and in many places they are so
metamorphosed that their original characters can be
determined with difficulty. West of the dividing
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F16. 2.—Diagram of northern portion of the Appalachian |

provinee showing physiographic divisions.

line the rocks are entirely unaltered ; they lie nearly
flat, and the few folds which break the regularity
of the structure are so broad and open that they
produce scarcely an appreciable effect.

The general topographic features are well illus-
trated by fig. 41, illustration sheet, which is a
relief map of the northern part of the province.
The plateau which constitutes most of the north-
western part of the State is bounded on the south-
east by a sharp escarpment which extends from
Williamsport, in the north central part of the
State, to the head of Potomac River, in western
Maryland. This escarpment, which is known as
the Allegheny Front, is a great dividing line
between the principal geologic as well as the
physiographic divisions of the State.

Fast of this line the surface consists of alter-
nating ridges and valleys, as shown in the Greater
Appalachian Valley, and of a slightly dissected
upland like the Piedmont Plain of eastern North
Carolina and Virginia. West of the dividing line
the surface is composed of more or less elevated
plateaus, which are broken by a few ridges where
minor folds have affected the rocks, and which are
greatly dissected where they have been raised high
above drainage level. In contradistinction from
the lowlands on the west and the regularly alter-
nating ridges and valleys on the east, it has been
called by Powell the Allegheny Plateaus (Mon.
Nat. Geog. Soc., No. 3).

ALLEGHENY PLATEATUS.

This region is characterized by distinctive types
of geologic structure, of surface features, and of
drainage arrangement.

Geologic structure—The structure of the Alle-
gheny Plateaus is comparatively simple. The strata
lie nearly flat, and their regularity is broken only
by small faults and low, broad folds which usually
have little effect upon the general structural fea-
tures and the topography.

The most pronounced fold is a low, broad arch
known as the Cincinnati anticline. The main axis
of this fold enters the Allegheny Plateaus from the

direction of Chicago, and a minor fold from the
western end of Lake Erie joins the major axis near
the type locality. From Cincinnati the anticline
passes due south to Lexington, Ky., and there
curves to the southwest, parallel with the Appa-
lachian Valley, as far as Nashville, Tenn. Its
maximum development is in the vicinity of Lex-
ington, where the Trenton limestone is exposed at
the surface at an altitude of 1000 feet above sea
level; butin Tennessee it again swells into a dome-
like structure which is represented togographically
by the Central Basin of Tennessee.

This anticline geparates the Allegheny Plateaus :
‘into two structural basins, which are best known

by the coal fields that they contain. The western
basin extends far beyond the limit of the province
and contains the Eastern Interior coal field of Illi-
nois, Indiana, and Kentucky. The eastern basin
lies entirely within the limits of the Allegheny
Plateaus and is generally known as the Appalach-
ian coal field. By reference to the map, fig. 42,
illustrations sheet, it will be seen that the Latrobe
quadrangle is situated in this basin, near its northern
extremity. A more detailed description is neces-
sary in order to convey a thorough understanding
of the local geology and topography.

Since the Appalachian coal field is a structural
basin or trough, the strata around . its margin gen-

erally dip toward the center of the field. This is-
particularly noticeable on the two sides, the rocks -

on the northwestern side dipping gently but regu-
larly to the southeast and those of the southeastern

side dipping more strongly to the northwest. In

Pennsylvania and West Virginia the regularity of
the dip on the southeastern limb of the trough is
interrupted by parallel folds which, where hard
rocks are involved, give rise to anticlinal ridges and
synclinal valleys. These undulations are similar
to the great folds east of the Allegheny Front,
except that they are developed on a very much
smaller scale and have not been broken by faults

as have many of the folds farther east. Across the .
northern extremity of the basin, where the rocks

are mnearly flat, there are a great many of these
minor folds, which extend southwestward at least

‘half way across Pennsylvania from its northern

boundary. - In the southern part of the State there
are only six pronounced anticlines, and two of these
disappear near the West Virginia line. Farther
south the number is reduced, until on Kanawha
River the regular westward dip is interrupted by
only one or two small folds.

Drainage.—Most of the surface water of the
Allegheny Plateaus finds its way into the Missis-
sippi, but that which drains the northeastern end
flows either northwestward into the Great Lakes or
southeastward through Susquehanna, Delaware,
and Hudson rivers into the Atlantic Ocean.

The arrangement of the drainage lines in the

northern part of the province is largely due to the
advance of the ice sheet during the Glacial epoch.
Before that time, it is supposed, all the streams
north of central Kentucky flowed northward and
discharged their waters through the St. Lawrence

system. The encroachment of the great ice sheet

closed this northern outlet, and new drainage lines
were established along the present courses of the
streams. :

In the southern half of.the province the west
ward-flowing streams have their sources on the
summit of the Blue Ridge and flow across the
Greater Appalachian Valley as well as the Alle-
gheny Plateaus. '

Surface relief.—The surface of this division of
the province is composed, as its name implies, of a
number of plateaus of different altitude and extent.
The most pronounced of these occupies the south-
eastern portion of the division and extends nearly

“the whole length of the province. This plateau is

very old, and its surface is so greatly dissected that
its plateau character is not always apparent. It
emerges from beneath the Cretaceous cover in




central Alabaia at a height of 500 feet above sea
level. From this altitude it ascends to 1700 feet at
Chattanooga, 2400 feet at Cumberland Gap, 3500
feet at New River, and probably 4000 feet at its
culminating point in central West Virginia. From
this point it descends to about 2600 feet on the
southern line of Pennsylvania and to 2100 or 2200
feet in the central part of the State. North of this
point the plateau increases in width, including
most of the northern counties of Pennsylvania and
the southern counties of New York, and ranges in
altitude from 2000 to 2400 feet.

The character and altitude of this plateau vary
greatly in different parts of the province, depend-
ing upon the character of the underlying rocks,
the general drainage conditions, and the crustal
movements which have affected this region. In its
southern part conditions have been very favorable
to the preservation of the plateau, and large areas
of its even surface are still visible in Lookout and
Sand mountains and in the Cumberland Plateau.
North of Tennessee the cap of hard sandstone which
protects the Cumberland Plateau is lacking and the
surface 1s completely dissected, showing only
rounded hilltops as the possible representatives of
its once even surface. In northern West Virginia
a few remnants of the original plateau are pre-
served where conditions are especially favorable,
but generally the surface is so deeply eroded that
it' is difficult to realize that it was once approxi-
mately flat and extended over most of the Appalach-
ian region. In the northern part of Pennsylvania
conditions are similar to those prevailing in Ten-
nessee, and areas of considerable size are still pre-
served intact where they are protected by the
massive sandstones of the Pottsville formation.

Throughout most of the province knobs and
ridges rise to a greater height than the old surface
of this plateau. Usually these may be distin-
guished by the fact that they stand above the
general level of the surrounding hills.

The plateau slopes westward, but it is generally
separated from the next.lower plateau by a more or
less regular westward-facing escarpment. This
feature is most pronounced in Tennessee, where it
has a height of 1000 feet, and separates the Cum-
berland Plateau on the east from the Highland
Plateau on the west. TIts height diminishes toward
the north, falling to 500 feet in central Kentucky ;
and north of Ohio River it is so indistinetly
developed that it is doubtful whether it has been
recognized. In southern Pennyslvania it becomes
more pronounced where the hard rocks of Chestnut
Ridge rise abruptly above the plain formed on the
soft rocks of the Monongahela Valley, but the sur-
face of the upper plateau is so greatly dissected
that it can be recognized with difficulty. Toward
the central part of the State the plateau surfaces
that usually are separated by this escarpment
approach each other, and the escarpment is merged
in a mass of irregular hills which seem to represent
all that is left of the higher plateau.

The lower plateau surface is best developed as a
distinct feature in Tennessee and Kentucky. In
the former State it is known as the Highland
Plateau, and in the latter as the Lexington Plain.
Its surfacé slopes gently to the west, but along its
eastern margin throughout these States it holds a
constant altitude of about 1000 feet above sea level.
North of Ohio River it is less perfectly developed,
but presumably it constitutes most of the surface of
Ohio, eastern Indiana, western Pennsylvania, and
southern New York. Throughout most of this
territory the plateau was developed on harder rocks
than in Kentucky and Tennessee, and the result is
that the surface is less regular and the position of
the base-level of that epoch is difficult to determine.
It seems to rise eastward from an altitude of 700 or
800 feet in Indiana to 1000 feet in central Ohio,
1200 to 1300 feet in southwestern Pennsylvania,
and probably reaches 2200 feet at its culminating
point in the northern part of the State.

The surface features of this plateau are variable,
but there is not so much diversity as is shown in
the surface of the higher plateau. In Kentucky
and Tennessee it is preserved over large areas as a
nearly featureless plain, but in other States it was
less perfectly developed, and it has suffered greatly
from dissection since it was elevated to its present
position. A

West of this intermediate zone there is a third
plain, which is developed only in the great Central

2

. Basin of Tennessee and in the western parts of

Kentucky and Indiana.
TOPOGRAPHY.

The topography of the Latrobe quadrangle is
due to long-continued subaerial erosion of rocks of
different hardness, disposed along certain structural
lines. In this work the streams are important
factors, since they are the principal agents by
which the material weathered from the rocks is
carried away. In a discussion of the topography
it is therefore necessary first to consider the drain-
age of the region.

DRAINAGE.

Allegheny River basin.—The surplus waters of |

the Latrobe quadrangle are carried off almost
entirely by Kiskiminetas River, which is formed
at Saltsburg by the junction of Conemaugh River
and Loyalhanna Creek. XKiskiminetas River is a
tributary of Allegheny River, and consequently
most of this territory belongs to the drainage basin
of the Allegheny.

Conemaugh River has its source on the south-
eastern edge of the Allegheny Plateaus and flows
northwestward through this territory. It is a
rapid mountain stream and is at present actively
engaged in deepening its channel throughout this
region. East of Blairsville it crosses a number of
long, parallel ridges which give to this portion of
the State its mountainous topography. The path-
way of the stream through these ridges is marked
by deep and picturesque gorges, in which the
geologic structure and the character of the rocks
are well displayed. Just below Blairsville the
main stream is joined by Blacklick Creek. This
stream has its source in Cambria County, nearly as
far east as the headwaters of Conemaugh River,
but its drainage basin is not so large as that of the
main stream.

The most important tributary of Conemaugh
River in this quadrangle is Loyalhanna Creek,
which has its source in the Ligonier Valley a few
miles southeast of this territory. Instead of fol-
lowing this broad valley to the northeast or south-
west and uniting with other streams, Loyalhanna
Creek has cut a deep gorge directly across Chestnut
Ridge, which forms the western front of the valley.
This gorge lies wholly within the boundaries of the
quadrangle, and is excellently shown on the topo-
graphic map. It is wild and rugged, and near the
center of the ridge is about 1000 feet deep. After
emerging from this gorge the stream pursues a gen-
eral northwestward course to Saltsburg, where it
joins the Conemaugh, and eventually its waters
find their way to Allegheny River.

A striking feature of the stream courses is their
apparent disregard for ridges of hard rock. All

of the streams mentioned trench Chestnut Ridge, |

although this ridge is capped by one of the most
massive and resistant sandstones known in the
region. It is apparent that the streams could not
have selected such courses recently, for the cutting
of the rocks has been slow and the gorges had
their origin well back in geologic history. The
present courses seem, then, to date back to a time
when the entire surface of the quadrangle stood as
high as the summit of Chestnut Ridge, or else the
anticlinal fold forming the ridge has been produced
in comparatively recent time and the streams have
persisted in their courses despite the obstacle which
arose across their pathway. The latter supposition
does not agree with the generally -accepted idea
that the folds of the region were produced at the
close of the Carboniferous period, and, conse-
quently, the hypothesis that the courses of the
streams were established by downcutting from a
higher level will be accepted as the best explana-
tion.

Another interesting feature of these streams is
their sinuous courses in the comparatively low
land west of Chestnut Ridge. Conemaugh River
in particular is characterized by broad, almost
continuous meanders throughout this territory.
Along Loyalhanna Creek likewise are a number of
sharp bends which apparently have no relation to
the hard and soft beds of rocks now showing at
the surface, or to the geologic structure of the
region. These bends originated a considerable
distance back in geologic time; they will be more
fully explained under the discussion of the surface
relief. '

Monongahela River basin.—Although by far the
larger part of the quadrangle is included within
the hydrographic basin of the Kiskiminetas, there
is a small area in the southwest corner where the
streams are tributary to Sewickley Creek, which
belongs to the Youghiogheny or Monongahela
river system. A part of this territory, therefore,
lies upon one of the principal divides of the region,
namely, that which separates the waters of the
Allegheny from those of the Monongahela.
Although this divide separates such large drainage
systems, it is no higher than the hilltops in the
surrounding region. This is an important fact and
will be discussed more fully on a succeeding page.

SURFACE RELIEF.

General features.—The Latrobe quadrangle lies
on the northwestern margin of what is usually
regarded as the mountainous part of the State.
Chestnut Ridge, which crosses its southeast corner,
is the westernmost outlier of this more rugged
region. In a general way the surface of the moun-
tainous section is composed of high ridges with
deep longitudinal valleys between, and the ridges
are cut transversely by streams which have their
sources on the summit near the Allegheny Front
and flow westward into the Ohio basin. The
country west of Chestnut Ridge is decidedly hilly,
but the hills generally rise to a common level, and
from the higher points one sees a country that
resembles a gently rolling plain. The streams
have dissected this region to depths ranging from
300 to 500 feet, and flow generally in narrow val-
leys that afford little room for the establishment of
mines and manufacturing plants such as character-
ize this part of the country, and for the large pop-
ulation that inhabits it.

Schooley peneplain.—So small a part of the
mountainous region 1is included within the
boundaries of the Latrobe quadrangle that it is
impossible to make definite statements regarding
its characteristic topography.

Chestnut Ridge forms the western limit of the
mountainous region. It is the most striking topo-
graphic feature of the quadrangle, standing about
1000 feet above the general upland level. The
ridge is due to the heavy sandstone beds of the
Pottsville formation, but in many places, especially
away from the main drainage lines, softer over-
lying rocks are preserved, and the ridge attains
an altitude of from 2200 to 2300 feet above sea
level. From the general accordance in height of
the mountainous ridges it seems probable that the
summit of Chestnut Ridge is a remnant of an early
peneplain surface, and provisionally this surface
is correlated with the Schooley peneplain recog-
nized by Davis in the eastern part of the State
(Proc. Boston Soc. Nat. Hist., vol. 24).

Harrisburg peneplain.—Looking to the north-
west from some of the projecting spurs of Chestnut
Ridge one is apt to be impressed by the apparent
flatness and evenness of the country. In pass-
ing through it, however, the traveler sees only the
hills which beset him on all sides, and is scarcely
conscious that their tops rise to a common level,
forming a fairly even surface, like the surface of a
plain. When the country is viewed from the
slopes of Chestnut Ridge the only feature that
serves to break the monotony of the even expanse
of hilltops on the west is a low ridge northwest of
Latrobe whose summit in places rises from 200 to
300 feet above the common level. This is known
as Dry Ridge, and is formed of coarse, resistant
sandstone which is brought up-on the crest of the
Fayette anticlinal fold.

If the valleys cut by the present streams were
filled to a height of 1200 to 1300 feet above sea
level, the country west of Chestnut Ridge would
then, indeed, be almost a plain. This plain was
produced by the dissection of the Schooley pene-
plain down to a common level when the surface of
the earth stood at an altitude of from 1200 to 1300
feet lower than at the present time. During this
period of erosion the crust of the earth remained
stationary, and the result is a peneplain of wide
extent. From its development in the vicinity of
the capital of the State the writer has named it the
Harrisburg peneplain (Bull. Geol. Soc. America,
vol. 14, pp. 277-296). Proof that this feature is due
to long-continued and undisturbed erosion is found
in the absence of any evidence tending to show
that the area has been occupied by the sea, and in
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the reduction of the divide before mentioned, which
separates the drainage basing of Allegheny and
Monongahela rivers. This divide crosses the
southwest corner of the Latrobe quadrangle, and
ranges generally from 1200 to 1300 feet in ele-
vation. At no point is it below 1200 feet, but
many of the principal saddles on soft rocks are
reduced nearly to this altitude. When this divide
is compared with the general upland, even near the
principal drainage streams, it is found that the alti-
tudes are nearly the same, and consequently the
general reduction of the region was not controlled
so much by the main drainage lines or by hard and
soft rocks as it was by the position of the base-level
of that time, which permitted erosion to go to a
certain depth regardless of the other factors in the
problem. The date of the formation of this lower
surface has not been definitely determined. In
this folio it is impossible to enter into a complete
discussion of the evidence bearing upon this ques-
tion, but there are certain facts which seem to indi-
cate that the peneplain was formed during the early
stages of the Tertiary period.

The same feature has been observed in the
Monongahela Valley and is described in the
Masontown-Uniontown, Brownsville-Connellsville,
and Kittanning folios. It appears to have about
the same elevation in this region, and undoubtedly
was the result of general rather than local con-
ditions.

Worthington peneplain.—In the folios just men-
tioned a still lower feature is described which,
along the Monongahela Valley, is marked by a
great many divides. The existence of these divides
at a common altitude seems to indicate that there
was a second stage during which the stream
valleys were broadened and the divides near the
major streams, were cut down to a fairly constant
level. In the Allegheny Valley the features indi-
cating this stage are very conspicuous in the vicinity
of Worthington, and from that fact it has been
named by Butts the Worthington peneplain in
the Kittanning, Pa., folio (soon to be published).

In the Latrobe quadrangle these features are not
so apparent as in the Allegheny Valley, but a close
study of the topographic map shows that the val-
leys of Conemaugh River and Loyalhanna Creek,
where they cut the softer rocks of the synclines, are
of unusual width, and that the general altitude of
these broadened portions is about 1100 feet above
sea level. This horizon appears to be about 100
feet below that of the Harrisburg peneplain, dnd
this relation seems to be maintained generally
throughout the Allegheny and Monongahela val-
leys, so far as they have been studied.

Parker strath.—Following the production of the
Worthington peneplain there was an elevation of at
least 200 feet. The streams were rejuvenated and
again began to dissect the upland plateau, but
erosion conditions did not remain constant for any
great length of time and the result was simply a
broadening of the principal drainage channels of
the region. During this stage Conemaugh River
cut the broad valley which is so conspicuous a fea-
ture of its course from Blairsville to Tunnelton,
and Loyalhanna Creek also spread itself over wide
areas on the outcrops of the softer rocks from
Latrobe to Saltshurg.

These broad valley floors seem to correspond
with similar features observed on Monongahela
and Youghiogheny rivers south of McKeesport,
and also on Allegheny River in the vicinity of
Kittanning and Parker. Owing to the extended
development of this feature in the latter locality
it has been called by Butts, in the forthcoming
Kittanning folio, the Parker strath. Since all of
the streams in this part of the State are similarly
affected, it is- probable that these features arve the
results of a subeyele of erosion which was of such
short duration that no general reduction of the
surface was accomplished, but along the major
streams the valleys were broadened and the slopes
were reduced to a comparatively easy grade.

The date of origin of this feature has not been
definitely determined, but the occurrence of early
glacial gravels on similar high rock shelves along
Allegheny River seems to indicate that it is pre-
Quaternary in age. Its formation, however, did
not far antedate the first ice invasion, and therefore
the general conclusion that its age is late Tertiary
may be considered as fairly well established.

The Parker strath is more extensively developed




on Conemaugh River than on any other stream yet
studied in this part of the State. In the Latrobe
quadrangle it shows to good advantage in the
vicinity of DBlairsville, constituting the terrace
upon which the major portion of the town is built.
It is visible on Blacklick Creek and also along the
river as far as Tunnelton. Its altitude throughout
this stretch ranges from 1000 to 1040 feet.

The great development of the terrace in this
region is probably due to peculiar conditions.
Above Blairsville the river, even during the forma-
tion of the broad Harrisburg peneplain, was flowing
in a comparatively narrow gorge through a moun-
tainous region. The stream was confined to nar-
row limits, and its carrying power was sufficient to
transport all of the detritus supplied by the general
erosion of the region. Where the stream emerged
from the mountainous region it found a lower
grade, and its waters were not confined to a narrow
channel by the presence of hard rocks on either
side. Under such conditions it naturally dropped
its load of coarse material and aggraded its chan-
nel. During this period of aggradation the stream
was blocked by the rock débris which it carried
and this caused it to wander widely over its flood
plain. In thus wandering it was thrown repeatedly
against the bounding bluffs, and these were cut
back to a considerable distance from their original
positions. This process, carried on.for centuries,
resulted in the formation of the present valley,
which ranges from 1 to 2 miles in width.

- The aggradation of the channel extended only
a few miles downstream from the edge of the
mountains, and consequently the channel below
was little obstructed and not broadened to the same
extent as where the stream dropped its load. This
erosion, however, marked a stage of general reduc-
tion toward base-level, and consequently there

were places here and there where the width of the

valley was increased, and to some extent these
places are indicated by rock terrraces that still re-
main on the sides of the valley. A good example
is to be found at Saltsburg where the highest ter-
race is of this age. Just back of White the river
during this stage of its existence swung to the
northeast just above the station and returned to its
present course at the sharp bend of the river just
below. For some reason, possibly the lateral
swing of the stream, this oxbow was abandoned,
but it is clearly visible today, at an altitude of
about 1025 feet. An extensive terrace at this
height occurs back of Avonmore, below Saltsburg,
but it is north of the boundary line of the
Latrobe quadrangle, and hence does not show on
the map.

On Loyalhanna Creek the early terrace is fairly
well developed, but in many places it merges with
later features and their separation is difficult. Its
most noticeable development is opposite New Alex-
andria, where there is an abandoned oxbow at an
altitude of a little over 1000 feet above sea level.
Three miles above this point traces of a terrace are
also visible on the east side of the creek, at an alti-
tude of about 1050 feet, but the Saltsburg sand-
stone is massive at this locality and the reduction
of the valley floor was not very complete. A
noticeable feature along this stream is the con-

~vergence between the high terrace and the present

flood plain of the creek. At Saltsburg the two
features are separated by an interval of about 160
feet, but near Latrobe they are so close together
that it is difficult to differentiate them. The town
of Latrobe is built on an extensive flat, the higher
part of which is a remnant of this terrace, the lower
part coinciding with the flood plain of the stream.
At the foot of Chestnut Ridge the two features are
practically at the same level, and can not be sepa-
rated.

The horizontality of the uppermost bench seems
to indicate that the late uplift of the region has
been general, and that it was accompanied by little
if any warping of the surface. Since this uplift
occurred, small streams like Loyalhanna Creek have
not been able to cut their channels back to the foot
of Chestnut Ridge, and consequently the present
flood plain of the creek merges with the stream
deposits of the old, broad terrace.

Peculiar features of this terrace, apparently
abnormal and calling for special explanation, are
the abandoned oxbows previously deseribed. The
abandoned channel above Saltsburg may be
explained on the assumption that the spur which
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projects into the bend was cut through by the
lateral swing of the stream, in which case the
abandonment is perfectly normal. The channel
opposite New Alexandria also may be explained
on the same hypothesis, although the probabilities
do not seem to be so strong here as at Saltsburg.
It is possible that the stream originally flowed
across the point of land now occupied by the vil-
lage of New Alexandria and curved back in a
sharp bend to the site of Shieldsburg. From this
point it swung westward, cutting the low valley
now used by the railroad, and then turned north-
ward into the present channel. It is possible that
the stream in the vicinity of New Alexandria con-
tinually encroached upon the point of land extend-
ing into the bend, and ultimately cut through
along its present line. Although this explanation
may apply to the principal abandoned channels in
this vicinity, it is difficult to account in this way
for the small apparent cut-off which the railroad
follows above the station at New Alexandria.
This slight depression is occupied by rounded
material and at one time undoubtedly marked the
position of the stream channel. Its abandonment
for the present sinuous course is hard to explain
by any of the natural processes of stream erosion.
Along Monongahela and Youghiogheny rivers
occur numerous abandoned channels which are of
such a nature as to preclude the idea of their
formation by lateral cutting of the stream. They
have been explained by Dr. I. C. White as due in
some way to the draining of Lake Monongahela,
which is supposed to have occupied this valley in
early Gilacial time. It is impossible here to pre-
sent all of the evidence, but that explanation seems
inadequate, since such changes imply the filling of
the entire valley, so that the drainage became
superimposed, but in that case all of the original
channels would have been silted up, and to-day
they would be found deeply covered by silty
material. In many cases, however, the abandoned
valleys are practically free from stream deposits
except a thin layer of gravel and sand, which evi-
dently was laid down by the rapid streams that
occupied them before their abandonment. There-
fore it is apparent that the explanation offered by
Dr. White is not sufficient to account for them.
From the occurrence of early glacial gravel on
what are presumably corresponding terraces of
Allegheny River, it seems highly probable that the
abandonment of the valleys occurred during the
first great ice invasion of the Xansan or some other
early stage of the (lacial epoch. The abandon-
ment of these stream channels can not be attributed
to the direct action of the ice sheet, for it did not
reach this locality, but during the existence of the
ice sheet across the northwestern corner of Penn-
sylvania the climate of this region must have been
much more severe than it is now. The summers
were doubtless short, and since the stream flowed
directly toward the ice front, it seems probable
that the breaking up of the stream ice at the

-advent of summer would occur first near the head

of the stream. Under such condititions it seems
probable that large jams of drifting ice occurred,
similar to, but very much larger than the gorges
that now form in the streams of the far north. It
is possible that these ice jams may have been of
such extent as to be held in place until the advent
of winter, when they would be firmly frozen into
position, and thus remain as a barrier to the flow
of the stream. The water would be ponded behind
such a barrier, and spillways would be formed
over which the stream would take its course. If
the dam were firmly fixed in position the stream
might establish itself in its new course, and on the
melting away of the ice barrier would leave a cer-
tain part of its old channel unoccupied. The
amount of cutting necessary to intrench a stream
in its new position was probably not very great,
since it would have to cut only low enough to run
below the top of the silt which would inevitably
accumulate in the ponded waters above the dam.

In this way it seems possible to account for
many of the abandoned channels in this part of
the State that otherwise are inexplicable.

Thus in the case of the abandoned valley near
New Alexandria, it is possible to suppose an ice
gorge in the bend back of Shieldsburg of such pro-
portions as to force the water over a low divide just
west of New Alexandria, and it is possible to sup-
pose that the ice dam was held in position long

enough to allow the stream to intrench itself in its
new position.

The peculiar topography on Blacklick Creek may
be explained in a similar manner. The topographic
map shows an isolated knob over 200 feet in height,
standing upon a fairly level platform just above
Greys Run. This isolated knob is surrounded on
all sides by what appears to be remnants of the
highest rock shelf, and on that rock shelf are well-
rounded gravel and fine silt, evidently brought
down by Blacklick Creek. Since such isolated knobs
do not occur in the surrounding region, it seems
necessary to account for this by supposing that
Blacklick Creek formerly flowed on the north side
of the knob and down the valley now occupied by
Greys Run. The abandonment of this course may
be accounted for by the jamming of local ice, as in
the case of the bend at New Alexandria.

Conemaugh River and Loyalhanna Creek are
characterized by a lower rock terrace than the one
just described. This terrace is well developed in
the vicinity of Saltsburg, where it has an altitude
of 940 to 960 feet. Upon this terrace the upper
part of the town of Saltsburg is built, and the
academy across .the river is commandingly placed
upon the same rock shelf. This terrace may be
seen on Loyalhanna Creek at the great bend about
a mile from the mouth of the stream, but the
rounded material with which it is covered extends
up the slopes and probably merges into similar
material on a small remnant of the higher terrace
which is preserved along the road south from Salts-
burg. The lower rock terrace is also well shown
at the mouth of Whitethorn Creek, where it seems
to merge into the present flood plain below, and the
materials extend upward to small remnants of the
higher rock shelf. Upstream the flood plain and
the lower rock terrace approach each other until
they merge just above New Alexandria, where it is
impossible to distinguish one from the other.

In places these two terraces appear to be sharp
and distinct, but they are not always so, and conse-
quently no attempt was made on the geologic map
to differentiate the deposits laid down upon them.
Thus at Saltsburg they could be mapped as sep-
arate deposits of different ages, but in the viecinity
of Whitethorn Creek the materials covering the
terraces blend and the two can be separated only
in an arbitrary manner.

On Conemaugh River the lower terrace is
not so well developed above Saltsburg, but in
places it may be unmistakably identified, as in the
vicinity of Livermore, where, on the north side of
the river, it is seen at an altitude of about 940
feet in a large amphitheater, which presumably
marked a broad meander of Aultman Run. The
road that follows the north side of the river valley
above Livermore climbs to the upland on a long,
narrow spur which is gravel covered up to an alti-
tude of over 1000 feet above sea level. This
upper level presumably represents a small frag-
ment of the higher strath and the amphitheater
which lies back of it marks a later subeycle of
reduction. The deposits laid down at this later
stage also mantle the slope northward from Social
Hall down to the level of the present flood plain
of the river. Until the lower rock shelf, with its
accompanying stream deposit, was recognized it
was difficult to account for the long, gentle, drift-
covered slope which unites the upper rock terrace
with the present flood plain, but if there was an
intermediate stage of cutting and deposition, it
is seen that these slopes were produced during
the purely normal development of the valley.

This mode of transition between the high rock
terrace and the present flood plain is characteristic
of all the spurs projecting into the bends above the
mouth of Blacklick Creek. On the east side of
this creek, about a mile by air line from its mouth,
there appears to be a well-preserved remnant of the
lower terrace. Over this broad flat the waters of
the Johnstown flood passed, but since this flood
was not due to natural causes, it does not seem
necessary to consider this the living flood plain of
Blacklick Creek. Its floor is approximately 940
feet above tide, and consequently it falls in line
with the lower terrace as defined in the vicinity of
Saltsburg.

The convergence of the lower terrace and the
flood plain is also noticeable along Conemaugh
River, and in the vicinity of Blairsville it is diffi-
cult to separate one from the other.

From the lower terrace just described there is
generally a sharp descent to the present flood plains
of the streams. At Saltsburg, owing to the extreme
hardness of the sandstone forming the floor of the
terrace, the modern stream channel very much
resembles a gorge, but in localities where the rocks
are softer the slopes are less abrupt, and the two
rock terraces merge by a gentle slope into the pres-
ent flood plain of the river.

The stream channels are generally narrowest
where they cross the anticlines, for the anticlines
generally bring to the surface harder rocks than
are found in the synclinal basins. This is particu-
larly noticeable on the Jacksonville anticline,
which crosses Conemaugh River about a mile above
White, and Loyalhanna Creek about a half mile
below the mouth of Serviceberry Run. Loyal-
hanna Creek also passes through a narrow gorge
where it crosses the Fayette anticline north of
Latrobe, but this anticline dies out before it
reaches Conemaugh River and consequently has
little or no effect upon the slopes of the channel of
that stream.

Age of the river terraces—Although the terraces
on the Conemaugh have not been traced con-
tinuously to the Allegheny it seems probable that
the terraces of the two streams may be correlated.

The two terraces on Allegheny River are cov-
ered by glacial gravel brought down during the
advent of the Kansan or some other early ice sheet,
and since the gravel covers both terraces, it seems
probable that they are both of pre-Pleistocene age.
If the terraces of the Conemaugh are the same they
were formed during the closing stages of the Ter-
tiary period. :

The present gorge of the Conemaugh below the
lowest rock terrace doubtless corresponds with a
similar gorge on the Allegheny and is therefore of
inter-Glacial age. The Wisconsin drift left a dis-
tinet built terrace along Allegheny River, but no
such feature has been recognized on the ‘Cone-
maugh.

RELATION OF TOPOGRAPHY TO MAN’S ACTIVITIES.

The Latrobe quadrangle affords an interesting
field for the study of the close relation which exists
between the character of the topography and the
activities of man. Since the occupation of this
country by white men dates back more than 100
years, many changes are noticeable in the modes
of transportation and communication that have
been available in the various parts of the country.

The region west of Chestnut Ridge is generally
a rich agricultural district. The surface is gently
rolling, affording free drainage and easy communi-
cation. This condition led to its early settlement,
and since it lay along the principal lines of com-
munication between Pittsburg on the west and
Philadelphia on the east, it soon became populous
and prominent.

During the first half of the century it was
crossed by two great lines of transportation, the
Philadelphia and Pittsburg turnpike, which
extended from Pittsburg to Greensburg and thence
through the gorge of Loyalhanna Creek to the
East, and the canal along Conemaugh River, which
for a long time was the main highway between the
East and the West. During the period of its
greatest activity the turnpike was one of the prin-
cipal lines of communication in.the country, and
along it passed to market much of the produce of
the West. The canal was one of the most daring
enterprises of the early part of the century, since it
involved not only the construction of a canal along
a very rough mountain route, but also the portage
of the canal boats across the Allegheny Front, an
enterprise which at that time must have been of
considerable magnitude. Since the slopes along
Conemaugh River in this quadrangle are compara-
tively gentle, the presence of this canal assisted in
building up in early days the towns of Blairsville
and Saltsburg, and probably smaller towns which
have disappeared since its abandonment. The
remains of the canal are at present visible in many
places, but its right of way has generally been
utilized by the railroad, which is now the only line
of communication along the valley.

The turnpikes and canals soon gave way to rail-
way lines, and the building of the main line of the
Pennsylvania Railroad through this section has
completely changed the routes of travel and has
built up new towns along a line which in the early




days offered no ‘advantages to settlers. The gap
of the Conemaugh through Chestnut Ridge is now
the principal route of travel between the East and
the West, but instead of following Conemaugh
River, the main line of the Pennsylvania Railroad
turns to the southwest along the foot of Chestnut
Ridge nearly to Latrobe, and then crosses the
general upland westward to Greensburg and Pitts-
burg. This, together, with the development -of
extensive mines in the Connellsville basin, has led
to the establishment of many towns in the south-
central part of the quadrangle, and the river towns
are of not so much importance as they were in the
early days. In recent years extensive mines have
been established in the Greensburg coal basin, and
this has led to the building of towns in the region
southwest of New Alexandria.

Agricultural industries still continue to be of
great importance in this region, but they are
greatly overshadowed in the estimation of the
public by the mines of the great coal basins which
cross the territory.

GEOLOGY.
STRUCTURE.

GENERAL STATEMENT.

Broad features—The geologic structure of the
Appalachian coal field is very simple, consisting,
in a general way, of a broad, flat, canoe-shaped
trough. This is particularly true of the northern
extremity, a generalized map of which is shown in
fig. 41 on the illustration sheet. The deepest part
of the trough is along a line extending southwest
from Pittsburg across West Virginia. On the
southeastern side of this axis the rocks dip to the
northwest, and on the northwestern side they dip
toward the southeast. About the canoe-shaped
northern- end the strata are exposed in rudely
semicircular lines of outcrop, and generally dip
toward the lowest part of the trough, which is in
the southwest corner of the State.

Although the structure of the region in general is
of this simple character, the eastern limb of the
trough is crumpled into a number of parallel
wrinkles or folds that make the details somewhat
complicated and break up the regular westward
dip of the rocks so that at first sight it is not
apparent. Close examination, however, shows that
from the Allegheny Front westward each succeed-
ing trough is deeper than the one on the east and
that the arches are correspondingly !lower until
beds that have an altitude of over 2000 feet at
the Allegheny Front extend below sea level in the
central part of the basin.

In describing these folds the upward-bending
arch is called an anticline and the downward-bend-
ing trough is called a syncline. The axis of a fold
is that line which at every point occupies the high-
est part of the anticline or the lowest part of the
syncline, and from which the strata dip in the
anticline and toward which they dip in the syn-
cline. ,

In this folio the geologic structure is represented
graphically in two ways on the accompanying geo-
logic structure map: First, by a structure section
which shows the rocks as they would appear if
cut by a deep trench across the quadrangle; and,
second, by a system of structure contours which
represent the attitude of certain strata throughout
the area.

Structure section—The structure section shows
the geologic structure along the line A—A. This
section is drawn in natural proportions and shows
the actual profile of the surface along the line of the
section and also the thickness of the geologic for-
mations, with their actual dips both at the surface
and where they are under cover. It shows the
exact attitude of the rocks along the line of the
section, but is deficient for practical purposes in
that it is applicable only to this particular line and
does not show the geologic structure at other points.

Structure contours—In order to represent the
attitude of the strata at all points in the quadran-
gle structure contours are employed as follows:
The most pronounced and persistent stratum in
the region is selected as a key rock. The top or
bottom of this bed is called the datum surface, and
the form of this surface is ascertained, first, from
observations of its outcrop; second, from its depth
below the surfuce as calculated from the higher
rocks that are exposed; and third, from its former
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position, where it has been removed by erosion, as
calculated from the beds now at the surface. In
the first case the stratum outcrops and the altitude
of the datum surface is determined by observation.
In the second the datum is underground, and its
position is calculated by subtracting from the sur-
face altitude the thickness of the intervening beds
that separate the datum surface from the rocks
observed in outcrop. In the third case the datum
surface is “in the air”’—that is, it has been eroded
away, and its position is determined by adding to
the surface altitude the estimated thickness of the
beds that intervene between the stratum showing
in outecrop and the datum surface, this estimate
being based upon the interval actually found
between the beds as seen elsewhere.

From a topographic map can be ascertained the
approximate altitude of any outcrop and thus
the height above sea level of a corresponding point
on the datum surface. In this manner the alti-
tudes of hundreds of points on the datum surface
are obtained in each quadrangle. Points having
the same altitude are then connected by a contour
line, which gives the form of the datum surface
at that altitude. Many such lines are drawn at
regular vertical intervals, and, as printed on the
topographic map, they show, first, the horizontal
contours of the troughs and arches; second, the
dip of the beds; and, third, the depth of the datum
surface below or its height above the surface at any
point. ,

The accuracy of the structure contours varies
from place to place, depending upon local condi-
tions. Where the altitudes of the outcrops have
been ascertained by spirit level the positions of the
contours are well determined. This is especially
true where mines have been operated on the refer-
ence bed, as in the case of the Pittsburg coal, for
the State law of Pennsylvania requires that the
altitude of the coal bed be determined at frequent
intervals in the large commercial mines. Where
this has been done the contours are accurate to
within less than one foot.

In most cases, however, the determination of the
position of the contours is subject to slight errors,
depending upon the inaccuracies of the base map
and upon possible errors in the geologic work.
These errors are thought to be generally small, and
presumably they do not anywhere exceed in amount
the contour interval.

CHESTNUT RIDGE ANTICLINE.

In the Latrobe quadrangle the most pronounced
structural feature lies southeast of Latrobe. The
parallel mountains, of which Chestnut Ridge is the
most conspicuous, are made up of anticlines of hard
rock that have been exposed to and have withstood
long erosion, while the softer rocks that once over-
lay them, and the adjacent synclines, have been in
large part carried away. ,

In this mountainous region the most prominent
and most easily determined stratum is the Potts-
ville sandstone, and consequently its upper surface
is taken as a datum horizon, and its position is rep-
resented by contour lines drawn at intervals of 100
feet. 'This stratum is well exposed in most of the
ravines that have been carved on the flanks of the
anticline and also in the deep gorge of Loyalhanna
Creek. (enerally its position is easily determined
near the top of the ridge, but low down on the
flanks it is obscured by the overlying formations,
and its position has to be calculated from the
observed outcrops of higher rocks. Thig is partic-
ularly true in Ligonier Valley, and the estimated
position of the Pottsville is based upon the assump-
tion that the intervals between it and higher beds
are the same as they are west of Chestnut Ridge.

Chestnut Ridge is a prominent anticline, the axis
of which corresponds in a general way with the
summit of the ridge. The highest point of the
fold in this territory is east of Derry, where the top
of the Pottsville attains an altitude of 2400 feet
above sea level.. At the Loyalhanna gorge it is
approximately 1900 feet, and this height seems to
hold to the southern margin of the quadrangle.
From the crest of the anticline the rocks dip rapidly
to the northwest, and the Pottsville is not again
exposed in this territory. West of Chestnut Ridge
the contours show the elevation of the Pottsville
sandstone to a line where that formation has a
height of 300 feet above sea level, beyond which
they are drawn upon the floor of the Pittsburg

coal. The anticline is approximately symmetrical
and the rocks dip to the southeast into the Ligonier
Valley syncline at about the same rate as on
the western flank of the fold. The total descent is
not so great as on the northwestern side, and at the
lowest point of the syncline, which is located near
the southeast corner of this quadrangle, the datum
surface has an altitude of about 600 feet above sea
level.

As previously stated, the anticline is approxi-
mately symmetrical where it is cut by Loyalhanna
Creek, but northeast of this line the rocks on the
Ligonier Valley side are considerably disturbed
and the dip is much greater than on the opposite
side of the ridge. Just off this territory dips as
high as 70° were observed and it is possible that
this strong dip is associated with some faulting,
but it probably does not extend into this territory,
and the exact relations were not determined.

LATROBE SYNCLINE.

West of Chestnut Ridge the structure is not so
pronounced; the strata lie in gentle folds across the
territory. 'The most pronounced feature from both
a structural and economic standpoint is the long,
narrow basin which lies immediately northwest of
Chestnut Ridge. In previous geological reports
this has been called the Blairsville or Connells-
ville basin, but during the surveys made in pre-
paring this folio it was found that the basin is
divided at Scottdale by a cross anticline into two
synclinal basins. The basin lying southwest of
Connellsville is called the Uniontown syncline and
that to the northeast is called the Latrobe syncline.
The floor of the latter basin is slightly irregular,
dipping occasionally into slightly lower pools and
again rising as though affected by slight cross
anticlines, but in a general way it is a narrow
trough-like depression extending from Scottdale
to beyond Conemaugh River.

In the territory west of Chestnut Ridge the
Pittsburg coal is the most prominent member of
the stratigraphic series and consequently the
structure contours have been drawn upon the floor
of this great bed. Data for the determination of
these contours are much more abundant and
reliable in this area than in the mountainous
region farther southeast, and the contour interval,
which is 100 feet in the area east of Chestnut
Ridge, is here fixed at 50 feet. The contours are
based upon the altitude of the outerop of the coal
beds as determined at the surface at many places

and upon mine levels at various points within the.

basin. The mines are fairly well distributed over
the territory, so that the contours have generally
great accuracy, but in certain places there are large
areas in which the coal has not been opened, and
in these places the positions of the contours are in
large measure hypothetical. One of these areas
lies southwest of Latrobe, extending along the
basin from the Dorothy mine to the Marguerite
mine, and from the western line of outerop to the
Hostetter and Whitney mines on the southeast. In
this territory the only data regarding the depth of
the coal are those afforded by a deep well drilled
for water at the St. Xavier Academy several years
ago. No record of this well was kept, but the
sister superior gave from memory the depth of the
coal as 370 feet. According to the map the alti-
tude of the well head is about 1180 feet, hence the
floor of the coal lies about 810 feet above sea level
if the report is correct. This is the lowest point
yet recorded for the Pittsburg coal in the Latrobe
syncline in this territory.

Northeast of Latrobe is an area, bounded on
the southwest by the great mines along the line of
the Pennsylvania Railroad and on the northeast
by the Millwood mine north of New Derry, in
which it is also difficult to determine the exact
depth of the coal, and the contours have a cor-
respondingly hypothetical value. Another area
in which its depth is unknown extends from
the Millwood mine to- the vicinity of Conemaugh
River. This area is not so extensive as either
of those just described and the contours are drawn
with greater certainty, but they may be misplaced
to the extent of about the contour interval. Most
of the mines of this region are working down on
the outcrop of the coal, but several have sunk
shafts in the center of the syncline and have taken
advantage of the dip of the bed to deliver the coal
by gravity to the foot of the shaft. There are

sev’ral mines of this character in the vicinity of
Latrobe and also along Conemaugh River. The
shaft- at Millwood, northeast of Derry, near the
main line of the Pennsylvania Railroad, is also
on the axis of the syncline.

FAYETTE ANTICLINE.

Northwest of the Latrobe syncline there is a large
anticlinal fold which has been traced continuously
from the southern line of the State to Conemaugh
River. In previous reports this fold has been vari-
ously called by different geologists the Blairsville,
Indiana, and Fayette anticline. As shown on the
structure map, the town of Blairsville is not sitnated
on this fold, and consequently this name is not
applicable. Recent work by Mr. George B. Rich-
ardson (Geologic Atlas U. S, folio 102, Indiana,
Pa.; and The misnamed Indiana anticline, Jour.
Geol., vol. 10, pp. 700-702) has shown that this
fold dies out in the vicinity of Conemaugh River
and is not present under the town of Indiana, as
was formerly supposed; therefore this name also is
inadmissible, and the term Fayette, used by Stev-
enson (Second Geol. Survey Pennsylvania, Rept.
K2), is therefore adopted. The Fayette anticline
has its maximum development in the vicinity of
Jacobs Creek, west of Connellsville, but toward the .
northeast it holds nearly the same altitude into the
Latrobe quadangle. If the Pittsburg coal were
restored over this anticline it would have an
altitude of 1800 feet west of Latrobe, where the
anticline has greater development than in the sur-
rounding region. It descends to an altitude of
about 1480 feet at a cross syncline about 2 miles
northeast of Loyalhanna Creek. Northeast of
this point it rises into an elongated dome that
has an altitude of about 1660 feet and then
plunges rapidly and disappears, seeming to turn
slightly to the north and to unite in a cross anti-
cline with the Jacksonville axis in the northern
part of the quadrangle.

Within this anticlinal area the data for calcu-
lating the original position of the Pittsburg coal
are not so exact as in the synclines on either side.
This is especially true of the territory lying between
Conemaugh River and Loyalhanna Creek, where
the rocks are prevailingly shaly and no key rock
could be found.

Southwest of Loyalhanna Creek the contours
are calculated from the outecrop of the Saltsburg
sandstone on the assumption that the top of the
sandstone is about 400 feet below the floor of the
Pittsburg coal. The sandstone may be traced with
a fair degree of certainty as far as Loyalhanna
Creek, but beyond that point it soon disappears,
breaking up into a shaly mass that can not be dis-
tinguished from the surrounding rocks. On Loyal-
hanna Creek the Upper Freeport coal occurs, and
this serves as an additional check on the struc-
ture contours, the interval between this and the
Pittsburg coal being a little more than 600 feet.
Near Conemaugh River the Saltsburg sandstone
again becomes prominent and its position is verified
by the reported records of two old salt wells, drilled
many years ago about 2% miles below Blairsville.

The Fayette anticline, as outlined by the struc-
ture contours, shows its maximum development in
an elongated dome just west of Latrobe, and this
uplift doubtless has determined the location of the
gas field which is found in this area. The map
shows a similar structure north of Loyalhanna
Creek, but the data for its determination are not
entirely satisfactory and the extent of the fold in
that region may perhaps be somewhat exagger-
ated by the contours given. So far this field has
yielded no large amount of gas and this in itself
throws some doubt upon the existence of so pro-
nounced a dome.

GREENSBURG SYNCLINE.

West of the Fayette anticline is a short syn-
clinal basin which has its greatest development
at Greensburg, west of the Latrobe quadrangle,
and from this fact is known as the Greensburg
syncline.  The basin extends from Conemaugh
River on the northeast to Sewickley Creek on the
southwest, its total length being about 26 miles.
At its southwestern extremity this fold appears to
develop as a minor wrinkle on the northwestern
limb of the Fayette anticline, and reaches its maxi-
mum just west of this quadrangle and then gradu-
ally diminishes to the northeast, extending around




the northern point of the Fayette anticline and
connecting in a general way with the Blairsville

syncline, at the eastern margin of the Latrobe-

quadrangle. At its deepest point in this quadran-
gle the Pittsburg coal has an altitude of a little less
than 850 feet. At its farthest outlier north of New
Alexandria the coal lies at an altitude of nearly
1300 feet, and at its point of junction with the
Blairsville syncline its calculated position is about
1400 feet above sea level.

The structure along the southeastern margin of
the basin is well known and is accurately repre-
sented by the contours, which are based upon mine
levels and upon well-determined outcrops of the
coal bed. Along the center of the basin and on
its northwestern flank little mining has been done
and the contours are controlled by surface observa-
tions, the Jamison No. 3 mine, and a few bore
holes put down to determine the position of the
coal.

JACKSONVILLE ANTICLINE.

Beyond the synclinal basin lies an anticlinal
arch, the axis of which enters the territory a little
northwest of New Alexandria; and extends north-
eastward, crossing Conemaugh River near the
mouth of Elders Run, whence it turns sharply to
the east, in harmony with the disappearance of the
Fayette anticline and the Greensburg syncline.
This fold has its greatest development in Indiana
County, north of this region, and for that reason
is called the Jacksonville anticline.

The structure contours representing this anti-
cline, were determined largely from the outerop of
the Saltsburg sandstone (which is generally mas-
sive and forms a prominent feature in the land-
scape), from the outcrop of the Upper Freeport
coal, and from deep wells that have been drilled for
gas at several points on theanticline. The interval
between the Upper Freeport and Pittsburg coal
beds in this region is about 680 feet, and the con-
tours were determined by adding this amount to
the altitude of the Upper Freeport bed. This fold
is plainly apparent on Conemaugh River and Loy-
alhanna Creek. Under its influence the Upper
Freeport coal bed rises above river level on the
eastern flank of the anticline near Tunnelton, and
descends on the western side a little below White.
The Saltsburg sandstone also shows the effect of
this fold, for it rises from water level at the mouth
of Loyalhanna Creek, extends over the axis of the
fold, and descends to water level at the mouth of
Aultman Run; but on the south side of the river
it fades out toward the east and does not com-
pletely encircle the arch. On Loyalhanna Creek
the Upper Freeport bed shows in outcrop from
near the mouth of Serviceberry Run downstream
for a distance of about 2% miles. The Saltsburg
sandstone also outlines the arch, and in passing
along the west side of the stream one may see
almost the exact axial line, for the road rises on the
heavy sandstone from the west and then descends
for some distance over the same bed on the eastern

limb of the fold.

The occurrence of the Upper and Lower Free-
port coal beds where this axis is cut by the major
drainage lines of the region gives the fold consider-
able economic importance, but at the present time
it does not compare with the synclinal basins on
either side.

ELDERS RIDGE SYNCLINE.

West of the Jacksonville axis the beds dip
rapidly down Kiskiminetas River into a synclinal
basin, the axis of which crosses the stream at Edri,
about 2 miles north of the boundary line of this
quadrangle. In previous reports this has been
called the Irwin (Lisbon) basin. From the appar-
ent offset in the outcrop of the Pittshurg coal,
shown by Professor Stevenson in his map of West-
moreland County, it seems probable that the axis
is not continuous from Kiskiminetas River to the
line of the Pennsylvania Railroad, and conse-
quently the northern basin is here named the
Elders Ridge basin from a town on the axis a
few miles north of this quadrangle. After crossing
the river at Edri the axis swings toward the south
and passes through the the northwest corner of the
Latrobe quadrangle on a line bearing about N. 25°
E. This basin is not so deeply depressed as the
Greensburg basin, and the Pittsburg coal is present
only in the hilltops west of Saltsburg, on the
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ridge which marks the dividing line between Bell
and Loyalhanna townships. Owing to the pres-
ence of this coal the data for drawing the structure
contours are here much more definite than they are
over the Jacksonville anticline on the east.

STRATIGRAPHY.

GENERAL STATEMENT.

The rocks exposed at the surface in this quad-
rangle range in thickness from 2200 to 2300 feet.
They are probably all of Carboniferous age, and
include representatives of each of the three series
of that system. The underlying Devonian shales

and sandstones have been so well prospected by

drillers in search of gas and oil that it seems desir-
able to include them in a description of the rocks
of the region. On the columnar section sheet a
generalized section of all the rocks present at the
surface is given.

Although sections obtained in drilling deep
wells are not always satisfactory, many such sec-
tions in this region show remarkable agreement in
the succession and character of the underlying
rocks and seem to afford reliable evidence for sub-
division of the strata on purely lithologic grounds.

On the well-section sheet 14 records of wells
drilled in or near the Latrobe quadrangle are
shown. Most of the wells were drilled by the
Conemaugh Gas Company and the records are
given on the authority of Mr. J. Watson Stuart.

Section No. 1 is from the Pickles No. 1 well of
the Conemaugh Gas Company, located near the
axis of the Chestnut Ridge anticline, east of
Blairsville. Section No. 2 is from notes of a well
drilled by the Columbia Plate Glass Company in
the bend of the river south of Blairsville. Section
No. 3 represents the MecClelland well (J. F. Carll,
Second Geol. Survey Pennsylvania, Rept. I5, p.
223), drilled a number of years ago near Latrobe.
Its exact position is not given, but presumably it
is located on Dry Ridge, on the Fayette anticline.
Section No. 4 is from the Lawrence well, drilled
by the Conemaugh Gas Company, near the head
of Greys Run, in the northeast corner of the quad-
rangle. Section No. 5 represents the Uncafer well,
owned by the same company and located near
Jacksonville, north of this quadrangle. Section
No. 6 is from the Jellison well, drilled by the
Conemaugh Gas Company near the mouth of
Spruce Run, 2 miles southwest of ILivermore.
Sections Nos. 7 and 8 are from the Miller and
Nesbitt wells, owned by the same company and
located north of Tunnelton and near the northern
edge of the quadrangle. Section No. 9 represents
the William Waddle well, recently drilled near the
old salt works at the mouth of Elders Run. Record
is given on the authority of Mr. John M. Leech,
Indiana, Pa. Sections Nos. 10, 11, and 12 are
from wells drilled by the Conemaugh Gas Com-
pany. No. 10 is the Shoup well, located on the
main road about 2 miles southeast of Saltsburg.
No. 11 is on the property of the Waddle heirs, in
the same locality. No. 12 is the Bartley well,
located on Serviceberry Run just above the school-
house, about 2% miles from the mouth of the run.

‘Section No. 13 is the well of the American Sheet

Steel Company, on Kiskiminetas River oppo-
site Avonmore, a few miles-beyond the northern
boundary of this quadrangle, it is made up from
a record furnished by the owners. Section No. 14
is from the Walker well, drilled in Bell Township,
Westmoreland County, west of this quadrangle, by
the Conemaugh Gas Company. The exact posi-
tion of this well is not known, but the record is so
complete and detailed that it is introduced for the
purpose of comparison. The records given on the
well-section sheet, form a complete section extend-

ing from the summit of Chestnut Ridge along

Conemaugh River to and beyond the western limit
of the quadrangle.

In these well records it is possible, in almost
every case, to identify the Mauch Chunk forma-
tion. It has accordingly been taken as a key rock
in the interpretation of the sections. Where it is
composed of red shale or sandstone there can be
no question of its identity, but where the shale
bed is not marked by this color, the identification
is less certain. Even in such cases, however, a bed
of shale generally is noticeable below heavy sand-
stones that are regarded as belonging to the Potts-
ville formation. The measures below the Mauch
Chunk are extremely variable in detail, but the

Sub-Blairsville and Patton red shales are two strik-
ing beds which serve as key rocks and render cor-
relation and identification possible throughout this
entire area.

DEVONTAN ROCKS.

So far as known Devonian rocks do not appear
at the surface in the Latrobe quadrangle. The
oldest strata exposed are in the Loyalhanna gorge
through Chestnut Ridge, but these generally have
been regarded as belonging to the Carboniferous
system. There is, however, a strong resemblance
between the rocks of the two systems, and it is
difficult to draw a definite line of separation
between them. Such a line can be drawn only
on evidence of fossils, and no collections have yet
been made that are adequate to settle the question.
In this folio the dividing line between the Devon-
ian and Carboniferous is placed somewhere between
the two red shales which have been already referred
to as occurring below the Mauch Chunk and which
are discriminated in the well records.

CHEMUNG FORMATION.

Character and thickness.—The lowest beds shown
in these well records are not well known. Only a
small number of wells have penetrated them to any
considerable depth. The material may be described
as a somewhat caleareous shale formation, in which
there are a number of thin sandstone lenses. To
the driller these sandstone lenses are of the great-
est importance, and consequently they are usually
recorded in his notes. Well No. 11 penetrates
this series to a depth of about 120 feet; well No.
12, 150 feet; well No. 6, 290 feet; well No. 10,
560 feet; well No. 9, 620 feet; well No. 1, 800
feet. The last mentioned well reveals the oldest
rocks known in the region.

Sub-Blairsville shale member.—The most strik-
ing feature brought out by comparison of the sec-
tions given on the well-section sheet is the presence
of a great mass of red shale lying above the beds
just described and from 930 to 1070 feet below
the top of the Pocono sandstone. This red shale
is recorded in every section except the Miller (No.
7), which presumably failed to reach its upper-
most limit. Its best development is in the Pickles
No. 1 well, where it shows a thickness of 450 feet.
In the other sections it ranges as follows: 380 feet
in No. 10, 375 in No. 9, 350 in No. 6, 340 in Nos.
3, 5,and 11, and 320 in No. 12. It is also present
in sections Nos. 2, 4, 8, and 14, but the drill did
not penetrate to the bottom of the bed, and the
full measure is not known.

This bed is not known at the surface west of the
Allegheny Front, and since it presumably under-
lies the entire region, it has been designated the
Sub-Blairsville shale member of the Chemung for-
mation.

Intermediate beds—The material lying above the
Sub-Blairsville and between it and the next higher
red shale, which is now known to be of Pocono
age, is somewhat variable in composition. In some

sections it is largely sandstone; in other sections it’

is prevailingly shale. In a general way it seems
to consist of shale in which there are many lenticu-
lar masses of sand, the latter in places thickening
and constituting almost the entire section. These
are the beds in which many of the gas sands of this
part of the State occur, and it seems highly prob-
able that the individual beds of sand are not con-
tinuous and can not be identified from place to
place. How much of this section belongs to the
Devonian and how much to the Carboniferous can
not be definitely stated at present.

The regularity of the"interval between the top
of the Pocono sandstone and the top of the Sub-
Blairsville red shale is shown in the table:

Interval between top of Pocono sandstone and top of Sub-
Blairsville red shale, as shown by well records in
Latrobe quadrangle.

Section No. ‘ Feet.
A 930
ittt ettt e e, 970
3 7P 970
N 990
2 AP 1,050
Bt it e i e e i, 1,070
L PP 980
< 1,050
L PP 970

10 e it e e 1,050
5 1,040
2 1,040
. 7 1,010
A 1,070

CARBONIFEROUS ROCKS.
POCONO SANDSTONE.

Name.—This formation was named from the
Pocono Plateau and is a prominent feature in the
topography of the northeastern part of the State,
where the sandstone is particularly well developed.

Character and thickness—In the type locality
the formation is composed almost entirely of coarse
sandstones and conglomerates, but toward the south
and west it becomes more complex, consisting of
interbedded shale, sandstone, and conglomerate.
Within the quadrangle it includes beds of similar
character. In the drill records already given an
important shale horizon belonging to this formation
has been designated as the Patton shale member.

The thickness of the formation as given in geo-
logical reports differs greatly in the various syn-
clines in which it is preserved in the eastern part
of the State and along the Allegheny Front, but
it is probable that the variations in estimate are
due to the indefiniteness of the division plane
between the Devonian and Carboniferous rocks
rather than to actual variations in the thickness of
the Pocono formation. The more conservative
estimates of its thickness in the eastern part of the
State are from 1100 to 1300 feet (Summary Final
Rept. Second Geol. Survey Pennsylvania, vol. 3,
part 1, pp. 1635-1678).

West of the Allegheny Front the same uncer-
tainty exists regarding the base of the Pocono, but
it seems probable that the thickness of the forma-
tion decreases rapidly to the west and that at
Chestnut Ridge it is not more than one-half as
thick as on the Allegheny Front.

According to Professor Stevenson (Second Geol.
Survey Pennsylvania, Rept. K2, p. 106) the fol-
lowing section is exposed where Conemaugh River
cuts Chestnut Ridge, east of Blairsville:

Sectionon Conemaugh River in gorge through Chestnut Ridge
east of Blairsville,

1. Flaggy sandstone......................... 250
2 8hale ....viveii e 3
8. Argillaceous sandstone ................... 40
4. 8hale ....oooviiiiii i e 10
5. Sandstone, conglomerate toward the base 140
6. Shale and sandstone...................... 125
7. Sandstone with conglomerate layers...... 20
8. Sandy shale (red).........c..oviviiviiinian 100
9. Concealed to the river.................... 150

Total ...oveviinii i, 838

In his original report Professor Stevenson does
not say definitely which beds are Pocono and which
belong to the Catskill formation, but he regarded
No. 7 as the probable base of the Carboniferous
system. In a recent publication (Lower Carbon-
iferous of the Appalachian Basin, Bull. Geol. Soc.
America, vol. 14, pp. 15-96) he reclassifies the
rocks of this section and places Nos. 1, 2, 3, 4, and
5, or the essentially sandy part, having a thick-
ness of 443 feet, in the Pocono formation and
relegates the other to the uppermost formation
of the Devonian system.

From the close agreement in character and thick-
ness between the Pocono sandstone of Conemaugh
Gap, as now recognized by Professor Stevenson,
and the sandstone showing in the well records
between the Mauch Chunk and Patton red shales
it seems probable that they are equivalent, although
the latter band of red was not noted in the exposed
section.

The lowermost beds of the Pocono can not with
certainty be discriminated from the Devonian. In
the well records, however, there is generally recog-
nized a thin and somewhat irregular band of red
shale or sandstone that occurs a few hundred feet
below the top of the Pocono or “Big Injun” sand.
This band of red rocks is well shown in sections
Nos. 2,4, 5,6, 9, 11, 13, and 14. In the other
records it does not appear, but whether it is want-
ing or its apparent absence is due to imperfec-
tion of the records is not known. The bed is gen-
erally thin, and it seems possible that in many
places it may be wanting. It is the first bed of
red material occarring below the top of the Pocono
sandstone, and presumably it corresponds with a
bed of red shale showing in outcrop on Redbank
Creck at Patton, near the west line of Jefferson
County, and is here referred to as the Patton shale
lentil.

This outerop of red shale was discovered by Mr.
W. G. Platt in 1879 and by him was referred to
the Pocono formation (Second Geol. Survey Penn-




sylvania, Rept. H5, p. 188), but in a later report
(Rept. H6, p. 84) he seems to regard it either as
Mauch Chunk or Pottsville. Mr. H. M. Chance
(Rept. V2, p. 58), called it Mauch Chunk, and
from well records in this vicinity gave its position
as from 325 to 400 feet below the Vanport
(“Ferriferous”) limestone. Recently Mr. David
White has shown that the Patton shale is assoc-
iated with some green sandy shale from which he
obtained a good Pocono fern flora. From the
evidence it is clear that this red shale is of Pocono
age and belongs below the heavy beds of Moun-
tain sand of the oil drillers, and consequently
corresponds in position with the red shale shown
in the well-section sheet. The interval between
the Vanport limestone and the Patton red shale as
shown on Redbank Creek is not so great as the
interval shown in the well sections, but this may
be explained by the erosional unconformity at the
base of the Pottsville and the cutting away in the
northern part of the State of all of the siliceous
limestone and the upper part of the Pocono sand-
stone.

Since the Patton shale carries a Pocono flora it
is evident that this bed is a part of the true Pocono
and it is therefore treated as a red shale lentil in
that formation.

This lentil is under cover in the Latrobe quad-
rangle, but from well records in adjacent localities
it seems probable that it may be identified over a
considerable territory to the north and northwest,
and consequently its definition will materially
assist in the correlation of the oil and gas sands of
the Allegheny Valley. So far as noted in this
region its thickness nowhere exceeds 80 feet, and,
as previously described, it is absent or not noted in
many of the well sections. Its distance below the
top of the Pocono sandstone is fairly constant,
ranging from 350 to 500 feet, and its horizon where
the red shale is absent may be determined arbi-
trarily by measuring downward the same number
of feet from the top of the sand.

In the Loyalhanna gorge southeast of Latrobe
Pocono strata are fully exposed, but they seem to
consist largely of sandstone, sandy shale, and
irregularly bedded conglomerate. The total thick-
ness exposed in the center of the arch is 550 to
600 feet, and the lowest bed, showing at the mouth
of a small branch that enters from the east about 2
miles above the waterworks at Kingston, is a con-
glomerate that probably corresponds with No. 7 of
the Conemaugh Gap section. If this identification
is correct it is probable that the Patton shale occurs
in this gap, but since it was not observed, the rocks
will be classed as belonging to the Pocono forma-
tion without any attempt at closer discrimination.

Economically the most important member of the
Pocono is the siliceous limestone which occurs at
the top of the formation and which heretofore
(Second Geol. Survey Pennsylvania, Rept. K2, p.
97 and Rept. K4, p. 57) has been grouped with the
Mauch Chunk shale.

Owing to the apparent gradation from the lime-
stone to the underlying sandstone, their separation
in the field was found to be impracticable. The
siliceous limestone is in fact a sandstone whose
grains are cemented by carbonate of lime, and con-
sequently on a weathered surface the rock appears
to be distinctly sandy and is scarcely distinguish-
able from the ordinary sandstones of this group.
The topmost layer of the limestone generally con-
tains more lime than the lower part of the forma-
tion, which grades by almost insensible degrees
into the underlying sandstone that makes up the
bulk of the Pocono formation.

The siliceous limestone is extensively quarried
in the gorge of Loyalhanna Creek above Latrobe.
It is dressed into blocks for paving and is also
crushed for railroad ballast. Usually this bed is
immediately overlain by red shale of the Mauch
Chunk formation, but in the quarry face along
Loyalhanna Creek about 25 feet of sandstone over-
lies the siliceous limestone. In places these two
beds are separated by 4 or 5 feet of red shale, but
the interval is variable, and in places the limestone
and sandstone are in direct contact. Although the
sandstone is similar to the bulk of the Pocono
formation, it presumably should be classed with
the Mauch Chunk, and the line of subdivision
between the two formations should be drawn at
the top of the siliceous limestone.

This bed generally is not recognized in drilling

‘deep wells, but in the Waddle well (No. 9), which

recently was drilled on Elders Run north of Cone-
maugh River, the siliceous limestone was recognized
by the driller in its proper position. Its thickness
in this well is given as 50 feet, and it was noted by
the driller as “sand and lime.” Since it is present
at this distance from Chestnut Ridge, presumably it
underlies the entire Latrobe quadrangle, but has
been classed by the drillers generally with the “Big
Injun” sand.

The northwestward thinning of the Pocono sand-
stone previously mentioned, is not apparent in the
records on the well-section sheet. That part which
lies above the Patton red shale is remarkably regu-
lar in thickness, as is shown by the following
measurements:

T hickness of Pocono sandsione above Pation shale.

Section No. Feet.
i e e hetee e 370
Ao e e e e 410
3 2O 400
B e e e et e, 440
A 380
5 N 460
8 O 420
S 410

Distribution.—The Pocono sandstone is poorly
exposed in the Latrobe quadrangle, showing only
in the Loyalhanna gorge, in the southeastern part
of the territory.

MAUCH CHUNK FORMATION.

Character and thickness.—The Mauch Chunk
formation, which in the eastern part.of the State
has a thickness of many thousands of feet, is poorly
represented in the Latrobe region. About one-half
mile above the waterworks at Kingston, a com-
plete section may be obtained from the base of the
Pottsville to the top of the siliceous limestone,
already discussed, as follows:

Section of Mauch Chunk formation in Loyalhanna gorge.

Feet
Redshale.....cvvvee viiiiiiiiiiiie e, 100
Impure, blue, fossiliferous limestone (Green-

B3 T P 4
Redshale.........coovvvvnnenn oo ns, 20
Red earthy limestone........................ 3
Redshale..........cooiiiiiiiiiiiiiiiinnnn, 10

Total....... ...ivcviiiiiveanen, 137

The section is interesting as showing the extreme
feather edge of the Greenbrier limestone lentil,
which is so prominent a feature of the Mississip-
pian series farther to the south and west.

The color of the rocks is an important guide to
the driller for oil or gas, and consequently red
shales or limestones generally are noted in records
that are at all complete. For this reason the
Mauch Chunk shale is easily recognized where it
has its customary red tint, but it is not uniformly
of this color, and in many localities it is identified
entirely by its relation to the associated rocks and
by its generally shaly or calcareous character. In
section No. 1 it seems to be as follows:

Section of Mauch Chunk formation as shown by the record
of Pickles No. 1 well east of Blairsville.

Feet

Black shale.....coovevirrenniinnnenns P 15
Red sand. ...ttt 65
Whitesand......ccoi it 5
Red sand......ooveieiiiiiiinie i iiineenanns 24
Total ..o vviiiiii e eiiies v 109

- In this section the Mauch Chunk is probably
correctly identified by its red color. The same is
true of section No. 2, from a well in the bend
of Conemaugh River south of Blairsville, where
it seems to be present as a red sandstone 54 feet
in thickness. In section No. 3 it presents more
of the details that may be observed on the outcrop
in this vicinity, as follows:

Section of Mauch Chunk formation tn well on McClelland
SJarm, near Latrobe.

. . Feet
Black shale.............oooiiimiiies eenen 30
Gray limestone............ G henenee .. 25
Red sandstone .............cooeiieiniiinn... 85

Total ..........ivviiiiiiiilL, 90

The identification of this formation in section
No. 4 is somewhat doubtful, since there is no indi-
cation of red material at its horizon. Its sole rep-
resentative seems to be a dark shale, 21 feet in
thickness, which separates the heavy sandstone of
the adjacent formations. In section No. 5 itis also
represented by dark shale, about 35 feet thick. In
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section No. 6 it again shows its red color, the
material which resembles the Mauch Chunk being
shown below:

Section of Mauch Chunk formation in Jellison well near
mouth of Spruce Rumn.

Feet.

Redrock ....ooviiiiniiiii i 15
Black shale.......... ... 24
Total ...t 39

No record was made of the material at this hori-
zon in section No. 7, so its character is unknown,
but in section No. 8, which is from a well in the
same neighborhood as No. 7, the Mauch Chunk is
reported as shale with a thickness of 40 feet. In
section No. 9 there is a slight indication of red
material, as shown by the following section:

Section of Mauch Chunk formation in well of William
Waddle, near mouth of Elders Run.

Redrock. .. ovoii s i 5
Sandstone ..........c.ooiiiiiiiiiiiiiiiii 45
Total. oo 50

This identification seems to be correct since the
rocks above are undoubtedly Pottsville and the
sandstone just noted is underlain by the siliceous
limestone composing the top of the Pocono forma-
tion. In section No. 10 limestone was noted,
which seems to strengthen the identification. The
section shown by the well record is given below:

Section of Mauch Chunk formation in Shoup well, 2 miles
southeast of Saltsburg.

Shale....coovii i e 15
Impure limestone...............ccoviiiieinn. 20
Total....oviii i e 35

In section No. 11 the only representative of the
Mauch Chunk appears to be a red sandstone 15
feet in thickness, but since this agrees in position
with the adjacent sections, it seems entirely proba-
ble that it is the representative of this formation.
In section No. 12 the Mauch Chunk is hard to
identify, for either ome or both of the two shale
beds near this horizon may be included in the for-
mation. Judging from the adjacent sections it
seems probable, however, that the shale bed at a
depth of 600 feet is the one which customarily
occurs between the two benches of Pottsville sand-
stone, and that the black shale 8 feet in thickness,
which occurs at a depth of 650 feet, represents the
Mauch Chunk formation. In section No. 13 it
has a better representation, consisting of the beds
named below:

Mauch Chunk formation in well of American Sheet Steel
Company, on Kiskiminetas River, opposite Avonmore.

Shale.......cocoiiiiiiiiii it 5
me oo e 30
Sandstone ........cooiiiiiiiiiiiiiiii i 40
Shale ... e e 8

Total..........coiviiii viviiane, 83

~ The sandstone and underlying thin shale bed
may belong to the Pocono instead of the Mauch
Chunk formation, but judging from the intervals
between beds above the Patton red shale it seems
probable that all the beds given belong to the
Mauch Chunk formation.

In section No. 14 the Mauch Chunk is well rep-
resented. In fact, this is one of the most detailed
well records that has been made in the region, and
presumably it is thoroughly reliable. The section
as shown by this well is as follows:

Section of Mauch Chunk formation in Walker well, Bell
Township, Westmoreland County.

Feet

Black shale..........coo i .. 8
Whiteshale .........c..o i i, 30
Redrock .......cooiiiiiiiiiiiiiiiiiii... 28
Limestone ..........oiiiiviiiiiiiiiiiiiin., 20
Redroek ..ol il 8
Total....coooviiveiiiiiiiiiann, 94

From the sections of the Mauch Chunk observed
at the surface and disclosed by the drilling of deep
wells it is apparent that the formation is variable
in thickness and composition. The variation
probably is due to a period of elevation and erosion
which marked the beginning of Pottsville time and
which constitutes one of the most interesting epi-
sodes in the Paleozoic history of this region. It
will be more fully discussed under the heading
“Greologic history.”

Distribution.—The Mauch Chunk is a thin for-
mation and shows in outcrop only in a narrow

band in the Loyalhanna gorge between Kingston
and Long Bridge.

POTTSVILLE SANDSTONE.

Character and thickness—Owing to its resistance
to erosion the Pottsville sandstone is one of the
most important beds of the Carboniferous system
in western Pennsylvania. Its outcrops are almost
always conspicuous, and the so-called mountains
of thig part of the State are usually due to the
upturning of this hard bed.

The thickness of the formation ranges from 1200
feet (Summary Final Rept. Second Geol. Survey
Pennsylvania, vol. 3, p. 1854) in the Southern
Anthracite basin to 65 feet (Second Geol. Survey
Pennsylvania, Rept. H4, p. 61) in the Conemaugh
gap through Chestnut Ridge, east of Blairsville.
From this minimum it increases westward to
nearly 400 feet (Rept. Q2, p. 52) on the Obhio
State line. '

In the Latrobe quadrangle the Pottsville sand-
stone is exposed in the Loyalhanna gorge through
Chestnut Ridge and also along the ridge. It
appears to consist of two beds of coarse sandstone,
the upper bed being generally more massive and
conspicuous in the topography than the lower bed.
These two beds are usually separated by 10 or 15
feet of sandy shale, but the shale is rarely seen, as
it is usually covered by débris from the more
massive bed above. These massive beds give the
topography a rugged appearance, and frequently
afford picturesque scenery where they are cut by
the small streams on the flanks of the ridge.

They also have an economic value, since they
are quarried in places and crushed for sand to be
used in the manufacture of glass.

West of Chestnut Ridge the Pottsville has been
penetrated by the drill at a number of places, and
its composition is roughly shown in the records on
the well-section sheet. In section No. 1 the Potts-
ville seems to be represented by a single bed of
sandstone 75 feet in thickness. This identification
is open to question but seems to be correct, because
the sandstone is overlain by the softer rocks of the
Allegheny formation and rests upon the well-
marked red shale and sandstone of the Mauch
Chunk, and also because the aggregate thickness of
the sandstone agrees with that showing in outcrop
along Conemaugh River. In section No. 2 the
Pottsville is not so easily identified. The presence
of some sandstones in the lower Allegheny forma-
tion makes the identification of the Pottsville diffi-
cult. Its base, however, is marked by a bed of red
sandstone which undoubtedly represents the Mauch
Chunk formation. In section No. 3 the Pottsville
congists of an upper member of white sandstone
75 feet in thickness, and a lower member of gray
sandstone 20 feet in thickness. This is underlain
by 30 feet of black shale which may belong to the
Pottsville, but is here considered as part of the
Mauch Chunk. The upper limit of the Pottsville
in this section is somewhat uncertain, since it may
include 50 feet more of beds which were noted by
the driller as slate and shales. In section No. 4
the Pottsville is sharply differentiated from the
rocks above and below, but in this case the under-
lying rocks contain no red shale, and are simply
correlated with the Mauch Chunk on account of
their shaly character and their position in the
series. According to the drill record the Potts-
ville is made up of 63 feet of white sandstone and
28 feet of dark sandstone. In section No. 5 the
Pottsville appears to have a thickness of about 150
feet, but from the apparent decrease in the thick-
ness of the overlying Allegheny measures it seems
probable that some sandstone beds of the lower
part of the latter have been confused with the true
Pottsville. In section No. 6 the Pottsville is
again present in its typical development, con-
sisting of two sandstone members separated by a
shaly interval, the whole resting upon the shale of
the Mauch .Chunk formation. The section as
noted by the driller is as follows:

Section of Pottsville formation in Jellison well, near mouth

of Spruce Run.
Feet.
‘White sandstone............................. 32
Black slate........ocovviiiiiiii i 35
White sandstone.........ccooiiiiiiiin ... 61
Total..........oviie v, 128

In section No. 7 the top of the Pottsville is
clearly identified at a depth of 525 feet from the




surface, but it seems probable that there is a lower
member which was not noted, since there is a break
in the section from 600 to 700 feet below the sur-
face. In section No. 8 the Pottsville seems to have
been merged with some of the lowest beds of the
Allegheny formation, since it is thicker than in the
surrounding wells. In section No. 9 the Potts-
ville has the following section:

Section of Pottsville formation in William Waddle well, at
mouth of Elders Run.

Feet.

Sandstone .......c.cooiiiiiiii i 55
Sandstone and gray slate.................... 5
‘White sandstone..................... e 40
Blabte. . .o e e e 15
Hard sandstone..................... ........ 10
White sandstone. ......c.ooiiiiie viiiiinnn. 25
Total.. ......coiiiiiiiiiinn.. 150

This shows a total of 150 feet, which is nearly
the maximum measure in this quadrangle. Its
upper limit seems to be clearly defined by the
softer rocks of the Allegheny, and it rests upon
distinet red beds of the Mauch Chunk formation.
In section No. 10 the Pottsville is not subdivided,
but the well record is evidently not so detailed as
that of section No. 9, and it is probable that beds
of shale exist which were not noted by the driller.
Its total thickness in this well as reported is 1656
feet. In section No. 11 the Pottsville is again
represented by a single sandstone 150 feet in thick-
ness. Its upper and lower limits are apparently
well defined by the characteristic soft rocks above
and the red rocks below. In section No. 12 the
Pottsville is subdivided into two benches with the
following sections: .

Section of Potisville formation in Bartley well, on Service-

berry Run.

White sandstone. . ......oovrvrvnrananneni... 92
Black and white slate....... e 26
Black sandstone...................oo o 12
Light sandstone ..............ccoviiiiiina.. 20
Black sandstone...... DT . 16

Total.......cooovveiiiiiien, 166

According to this interpretation the Mauch
Chunk is represented only by a bed of light slate
8 feet in thickness. It is possible that the Mauch
Chunk should include the lowest sandstone, which
has just been designated as the lower part of the
Pottsville formation. It seems probable, however,
from the total thickness of the assumed Pottsville,
that all of the rocks except the 8 feet of shale
should be considered as belonging to the Pottsville
formation. In section No. 13 the Pottsville is
again noted as a single sandstone bed having a
thickness of 145 feet. Its limits are fairly well
determined in this section, for it is underlain by
calcareous rocks of the Mauch Chunk and the
interval from the top of the sandstone up to the
Freeport coal is about normal for this region.
Section No. 14 shows the Pottsville present in its
typical development of two hard sandstone mem-
bers and a soft shale and coal interval between.
The detailed section according to this well record is
as follows:

Section of Pottsville formation in Walker well, Bell Town-

ship, Westmoreland County.

Feet.
White sandstone.................ccoievean.. 40
Black slate...... ittt 8
Hardshells....c.oooiiiiiiie i, 5
Blackslate........c.ooiiiiiiiiii i, 6
(0707 ) I R 5
White sand.....coovviiiiiiierreiinienennnn 6
Blackslate ........covviiiiiniiiiiiiiia 12
Brownsand.........coiiiiiiiiiiiiiiiiien 12
Blackslate .....cooineieiii ., 6
Whitesand........coooviiiiiiiiian. e 36
Total........coovii i o 136

This is underlain by 38 feet of shale which
is noted as either black or white. This bed of shale
may belong to the Pottsville formation or it may be
a part of the Mauch Chunk, which is clearly repre-
sented by the red rock that underlies it. This
record is exceedingly interesting since it shows the
presence of the Mercer coal group in good develop-
ment, the coal itself being noted as 5 feet in thick-
ness.

From the sections just described it is apparent
that the Pottsville varies little in thickness in
this territory. It is true that the sections on the
western side of the quadrangle show somewhat
greater thickness than those on the east, but the
increase is not particularly marked. It ranges, as
shown, from 65 to 165 feet, but on the western edge
of the quadrangle it is presumably made up of the
same number of beds that show in outcrop in the

Latrobe

Chestnut Ridge region, the uppermost of these
beds being equivalent to the Homewood sandstone
and the lower bed to the Conoquenessing sandstone
of the Beaver Valley.

Distribution.—In the Latrobe quadrangle the
Pottsville sandstone shows in outcrop only on
Chestnut Ridge, the mountainous character of the
ridge being due largely to the great arch formed by
this bed. Where the ridge is cut by Loyalhanna
Creek the rocks are well exposed, and the cut edges
of the Pottsville sandstone may be followed from
water level on one side to the summit of the moun-
tain, and then again to the lowest point on the
opposite side of the ridge. Besides its outcrop on
the sides of Loyalhanna gorge the Pottsville sand-
stone has been exposed at many places along the
summit of Chestnut Ridge by the small streams.
The most important of these outcrops are the one
on the summit of the ridge east of Derry and the
one which shows continuously from Loyalhanna
Creek to the south line of the quadrangle.

On the west flank of Chestnut Ridge the Potts-
ville sandstones dip rapidly to the northwest and
pass under the Latrobe syncline at a depth of
about 1000 feet below the surface, or at about sea
level. The succeeding anticlines are not of suffi-
cient magnitude to bring this rock to the surface,
and it continues under cover to the northwestern
side of the Appalachian coal basin.

ALLEGHENY FORMATION.

Character and thickness—In a general way this
formation consists of soft material, being composed
mainly of shale, fire clay, coal, and limestone,
with beds of sandstone occurring indiscriminately
throughout the mass. It directly overlies the
upper massive bed of the Pottsville sandstone and
as a rule its base is easily determined. Owing to its
soft character its natural exposures are generally
poor, and it is difficult to obtain a detailed section
of the measures.

This formation contains most of the workable
coal beds that lie well down in the Pennsylvanian
series, and for that reason was long known as the
Lower Productive Measures, in contradistinction
from the Upper Productive Measures the principal
member of which is the Pittsburg coal. In the
Allegheny Valley, which is regarded as the type
locality for the formation, it carries seven coal beds,
as illustrated in fig. 3, which, although frequently
thin and unimportant, are at some points, of work-
able thickness.

; Upper |
300
Lower ; Freeport.

Upper
200" |

. Middle Kittanning.

Lower )

199 te=—="  Vanport (“Ferriferous”) limestone.

Clarion coal.

Brookyville coal.
o Top of Homewood sandstone.

F16. 8. —Section showing coal beds of the Allegheny forma-
tion in the Allegheny Valley.

The Upper Freeport coal bed constitutes the

| uppermost member of the Allegheny formation.

It is one of the largest coal beds of the formation
and has been generally recognized throughout west-
ern Pennsylvania wherever its horizon comes to the
surface. In the Latrobe quadrangle this bed has
been opened in many places for supplying the local
needs of the people. One of these banks on the
flank of Chestnut Ridge, in a ravine entering Mil-
ler Run one-half mile north of Loyalhanna Creek,
is still in operation and supplies considerable fuel
to the people of the surrounding region. This coal
bed also is present on Loyalhanna Creek where it
crosses the Fayette anticline. It is reported to run
from 2 to 4 feet in thickness, but the mines have
been abandoned and it is difficult to obtain an
accurate idea of the character of the coal. The bed
is well exposed where Loyalhanna Creek and Cone-
maugh River cut the Jacksonville anticline. It is
of workable thickness in this area, and mines are
being rapidly developed along the line of the west-
ern division of the Pennsylvania Railroad on
Conemaugh River.

The Lower Freeport coal is also present in this
locality, occurring about 60 feet below the upper
bed. This coal is probably present in Chestnut
Ridge, but it was not postively identified during
the present survey.

7

Of the Kittanning group of coal beds the lower
is decidedly the most important. It is extremely
persistent and furnishes a high-grade fuel, and
and though it rarely exceeds 4 feet in thickness,
its regularity gives it a high value. The Upper
Kittanning coal in places is thicker, but it is so
extremely variable in thickness that it has acquired
the name ‘“pot seam,” and its value generally is
much below that of the Lower Kittanning bed.
The Middle Kittanning coal bed is the least
important of the group and is rarely of workable
thickness.

The Kittanning group of coal beds is present in
the Latrobe quadrangle, but it is doubtful whether
the coals exposed there can be correlated definitely
with the beds of the type locality.

One of the most important key rocks of this
formation in the Allegheny Valley is the Vanport
limestone, which normally occurs about 40 feet
below the Lower Kittanning coal. From its asso-
ciation with a widely extended deposit of iron ore
this bed has long been known as the “Ferriferous”
limestone, but according to the practice of giving
geographic names to all important stratigraphic
units it is here called the Vanport limestone, from
a small town on Ohio River in Beaver County,
Pa. East of Allegheny River this bed is irregular
in its occurrence and is not known in outerop in
the Latrobe quadrangle. It is largely because of
the absence of this important key rock that the
Kittanning coal beds can not be correlated with
those of the type locality. Although the Van-
port limestone is not known in outcrop it has
been noted in some of the well records and con-
sequently is present under some parts of the
quadrangle. ‘

Below the Vanport limestone are normally two
coal beds which in places attain workable propor-
tions. The uppermost is the Clarion coal, which
has been worked to some extent along Allegheny
River. Below this and within a few feet of the
top of the Pottsville sandstone is the Brookviile
coal, which attains some prominence in the region
north of Latrobe and east of Allegheny River.
Farther south it has been impossible to trace and
correlate the Brookville and Clarion coal beds. In
Fayette County only one coal bed appears in the
interval which is normally assigned to these two,
and considerable difference of opinion has devel-
oped as to whether it represents the Clarion or the
Brookville coal. In the Masontown-Uniontown
folio the coal at this horizon is called the Brook-
ville-Clarion, and it may represent either the
Brookville or Clarion beds. Since the Latrobe
quadrangle lies between the region in which these
beds are typically developed and the doubtful area
in Fayette County it is uncertain which condition
prevails. They have not been differentiated, and
it seems quite possible that the conditions that pre-
vail in Fayette County also exist in this locality.

No complete section of the Allegheny formation
was obtained on its surface outerop. The best
measures are probably those which are shown in
the well-section sheet. In -several records the
rocks belonging to the Allegheny formation have
apparently been confused with the overlying or
underlying formations, and consequently the exact
limits are not well shown. In the discussion these
sections will be omitted.

One of the best sections is that obtained from
the Lawrence well (No. 4), which shows the fol-
lowing detailed structure:

Section of Allegheny formation in Lawrence well near head
of Greys Run.

1. Coal (Upper Freeport) ................... 6
2. Limestone (Upper Freeport)............. 15
3. Whiteslate ....... ..o iiiiiiiinennn.. 47
4, Darkslate .......... ..o, 30
5. Darksand .....c.coviveiiiiin..s e 60
6. Darkslate...............cooiiiiiiii., 18
7. Limestone (Vanport)..................... 28
8 Whitesand ..................vviniat.. 58
9. Whiteslate...................coiiiiit. 14
10. Darkslate ..... «.oovvviiieiieniinn... 29

Total.....oovieiieiiiiiini... 305

In this section it is easy to recognize the Upper
Freeport coal bed, the underlying Freeport lime-
stone, and the Vanport (‘“Ferriferous”) limestone,
and the total thickness agrees with what is gener-
ally assumed for this region.

In the Jellison well (No. 6) the key rocks are
not so well shown, but it seems probable that the
Upper Freeport coal occurs at a depth of 320 feet,

{in the Freeport group.

and that the total thickness of the Allegheny for-
mation is 265 feet. The section in detail is as
follows: ’

Section of Allegheny formation in Jellison well near mouth
of Spruce Run.

Feet.
1. Coal (Upper Freeport) .....«.ocovvuveieinnn 7
2. White slate and fireclay.................. 25
3. Dark slate...... e 70
4 TiAmestone........oivveiiiiine viniinnneenn 20
5. Slate and shale, hard ..................... 30"
6. Sand, blackand hard..................... 20
7. Slate,dark........ ... ... ., 26
8. Sand, white..................... e 32
9. Slate, black.................... . 35
Total.......oovovvin il 265

The Miller well (No. 7) shows this formation in
considerable detail with the following section:

Section of Allegheny formation in Miller well north of

Tunnelton.
Feet.

1. Coal (Upper Freeport) ................... 5
2. Limestone (Upper Freeport)............. 5
8. Whiteslate .................. ........... 20
4 Graysand......... c..oiiiiiieiieeai. 20
5. Blackslate. .................. . il 65
6. Coal.........cooiiiii i 5
7. Limestone............c...iiii i, 12
8. Blackslate.................cooiiaLL, 10
9. Pink slate and shells............c........ 48
10. Limestone (Vanport)..................... 20
11. Black slate............. et 30
12 Fireelay.......coooooiiiiiiiiiiinnnn, 30

Total......ocovivvniiiiiiiiinn, 270

The coal bed, 5 feet in thickness, noted as No. 6
in the above section belongs doubtless to the Kit-
tanning group. It occurs 70 feet above the Van-
port limestone and presumably represents one of
the upper beds of the group.

In section No. 8 the formation is poorly shown.
The only thing that can be recognized is the Upper.
Freeport-coal bed, at a depth of 275 feet below the
surface with a reported thickness of 5 feet. :

The Waddle section (No. 9) is one of the best
well sections in this quadrangle. The well begins
at the horizon of the Lower Freeport coal, and the
only doubt regarding the identity of the measures
is as to the basal portion of the formation. The
section of the formation as shown in this well is as
follows:

| Section of Allegheny formatioh in William Waddle well

near old salt works at mouth of KElders Run.

Interval above well mouth to Upper Free- Ifeet'
port coal.........ciiiiiiiie I 60
1. Conductor........... e e ... 18
2. 8and, gray.......cooiiiiiiiiie il 17
3. Slate, sandy................ooin Lo 21
4. Coal, trace........oovoiuiuieiaininenna.l. ..
5. Slate, black. ......coooiiiiiiiiiiiiii 35
6. Slate, white, soft fire elay................ 5
To8late .« s 10
8. Shale,brown..............covcovun s 25
9. Slate, black................ 5
10. Slate, white........... ... ioiiviiiin.n 10
11. Slate, sandy................ e 15
12. Limestone................ e ereereiaaana .10
18 Slate, white..............covivie il 26
14. Slate, gray, possibly fire elay............ 28
15. Sand; white.............. ...l 35
16. Coal............cooiinnnl, e, 5
17. Slate, possibly fire clay.......covvevin.. 10
18. Sand, white.............cooiiiiiiiiat o1
19, Shale «ovovii i e e 5
20. Slate, white.......cooiiiiiiiiiiiiinnenen 8
b 0Y ) B 360

This section is particularly interesting, since it
shows the Brookville-Clarion coal in its normal
position about 40 feet above the Pottsville sand-
stone.

In the Shoup well (No. 10) the members of the
Allegheny formation are not differentiated, except
The section as reported
is as follows: :

Section of Allegheny formation in Shoup well on the main
road 2 miles south of Saltsburg. -

Feet.
1. Coal (Upper Freeport) ........covvvniinnu 4
2. Limestone (Upper Freeport) . ............ 6
8. 8late.....ooiiiiiii e 315
Total........oooviviienniiin., 825

The Waddle heirs well (No. 11) gives more
details, especially with regard to the coal beds.
This section is as follows:

Section of Allegheny formation in Waddle heirs well about
2 miles south of Saltsburg.

Feet.

1. Coal (Upper Freeport) .......cvvvvneneee.. 4
2. Slateand shales..................ooainil.. 56
8. Coal (Lower Freéeport).................... 3%
" 4, Slateand shells..............coovvenie.. 1073
B, Coal..ooivnin i e R, 4
6. Slateandshells .................. e 86
. Slate and lime .. .....ouuurii e, 40
8. Coal.....cooii e 5
9. Slate.....ccovveiiii i e, 55
Total...........coviiiieiinn, 361




Coal bed No. 8, occutring*55 feet above the top
of the Pottsville formation, seems probably to be
the Clarion coal, which is closely overlain by what
the driller noted as slate and lime. This doubtless
includes the Vanport limestone, which was not
differentiated from the adjacent shale beds. The
4-foot coal, No. 5, is presumably one of the Kittan-
ning group, and from its high position in the series
seems to correspond more nearly with the Upper
Kittanning coal than either of the other beds.

The Bartley well (No. 12) gives the following
section of the Allegheny formation:

Section of Allegheny formation in Bartley well on Service-

berry Run.
Feet.
1. Coal (Upper Freeport) ................... 7
2. Limestone (Upper Freeport) ............. 18
8. Sand, white.............ceiiiiiiiiiia 80
4. Slate, dark.......ccoviiiiiii i e 43
TR 610 P 4
6. Slate, white........ccoviiiiiiiens cor ae 43
7. Limestone. .....ooooieiii it 12
8. Sand, dark......cooiriiiiiiii i 8
9. Slate and shells, dark.................... 28
10. Lime and slate, white.................... 33
11. Slate and shells ...............coooiat. 45
Total. ..o 323

The 4-foot coal, No. 5, is doubtless equivalent to
the 4-foot coal noted in section No. 11, and quite
possibly corresponds to the Upper Kittanning bed.
The position of the Vanport limestone in this sec-
tion is uncertain. It may be represented by lime-
stone No. 7 or by the bed which is noted as lime
and slate, No. 10. The bed first mentioned seems
to be at too great a distance from the Pottsville to
be the Vanport, whereas the lower bed appears to
be a little too near the Pottsville to correspond with
the same horizon.

In section No. 13 the Allegheny formation is not
well shown. The Upper Freeport coal and its
accompanying limestone are the only beds that can
be identified.

In the Walker well (No. 14), the Allegheny
shows in great detail with the following section:

Section of Allegheny formation in Walker well in Bell
Township, Westmoreland County.

1. Coal (Upper Freeport) ................... 4
2. Slate, white........cooiiiiiiiiiiii i, 30
3. Limestone........oooeiiiiiiiiiiiiiin.. 12
4. Slate, white.:.....ooviiiriiiiiiiiiienenn 9
5. Band.. ... 10
6. Slate, white........covviviir v cveinnnnn. 6
o Band. .ot e 8
8. Slate, dark............ccoiiiii it 12
9, Coali. it e e e 5
10. Slate, white..........cvvvviiii i, 12
11, Limestone...........coooiiiiiiiiii., 6
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18, Sand. .o 18
14, Sand, dark....... ..ot 5
15. Limestone.........coviiiiiiii i, 9
16. Sandstone.........oooviiiiiiiiiiiinennn.. 12
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19, Coali. i 2
20. Slate, white......... ..o, 40
1. Sand. ..ot e e 5
22. Slate, white.........ooviiiiiiiiininnn. 24
28, Band. ...ttt 8
24, Slate, dark..........ccoiiiiiii i, 32
25. Slate, white ............ i i 10
26. Slate, dark........coviuiiiiiiiinennnnnnn. 16

Total.......oovvviiiiiiiiiet, 345

As before stated, this is one of the most detailed
well records that has been obtained in this district.
It is extremely interesting on this account, since
it shows the absence of any important sandstones
in the Allegheny formation. In this section the
Lower Freeport coal appears to be absent, or it was
not noted by the driller. The 5-foot coal bed, No.
9, presumably represents the Upper Kittanning and

" the bed 2 feet in thickness the Lower Kittanning

coal. The Vanport limestone is normally due
from 40 to 50 feet below it and 80 to 100 feet
above the Pottsville, but it is either absent or was
not noted by the driller.

The details of the Allegheny formation vary
somewhat in the well sections, but they are no
greater than the observed variations on the out-
crop of the formation. Those who are unac-
quainted with oil-well and gas-well records may
need a word of caution in regard to the thickness
of coals reported by well drillers. It is extremely
difficult, if not impossible, for a well driller to dif-
ferentiate between bony coal, carbonaceous shale,
and pure coal. It is also impossible for him to
recognize shale partings that have a thickness of
only a few inches, and consequently his reported
thicknesses of coal may include not only the coal
itself but also all partings, and possibly some of the
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roof. From knowledge which we have of these
coals in outcrop it seems extremely improbable that
they should be so thick under cover as is repre-
sented by these sections.

Some interesting facts regarding the total thick-
ness of the Allegheny formation are brought out
by the well sections as follows:

Thickness of Allegheny formaltion.

Section No. Feet.
PP 300
B e 254
Ao e it e 305
3 T 248
A O 265
(P 270
D i e e ettt 360

O 325
5 N 361
2 323
3 Z 340
S 345

In all the sections in the eastern half of the
quadrangle with the exception of wells Nos. 1 and
4 the thickness of the Allegheny formation is less
than 300 feet and averages 270 feet. In the sec-
tions in the western half it ranges from 325 to 361
feet, the average being 340 feet.

Distribution.—The Allegheny formation has a
limited distribution in this quadrangle. It is best
exposed on Chestnut Ridge, where it extends in
several places from the base to the summit of the
ridge, but locally it has been removed by erosion,
and its outerop is extremely irregular.

West of Chestnut Ridge it dips below the surface
and appears again only where the Jacksonville anti-
cline is cut by Conemaugh River and Loyalhanna
Creek. These outcrops are small but they are of
considerable importance, for they bring to the sur-
face some of the principal workable coal beds of the
formation.

CONEMAUGH FORMATION.

C'haracter and thickness—The rocks overlying
the Allegheny formation generally contain no
workable coal beds, and for that reason they have
long been known as the Lower Barren Measures,
in contradistinction from an upper series of like
composition. They extend from the roof of the
Upper Freeport coal bed to the floor of the Pitts-
burg coal, including a heterogeneous series of beds
which vary from the softest shales and impure
limestones to the hardest quartzitic conglomerates.

The rocks composing this formation are so vari-
able in composition and geographical development
that it is extremely difficult to obtain a section that
may be regarded as at all characteristic of the area.
If an observer confines his attention to any one
section he may be inclined to doubt this statement
and to think that there are several very distinctive
beds in the Conemaugh formation, but if an
attempt is made to trace these distinctive members
it will be found that they have only local develop-
ment and that it is almost impossible to follow
them continuously across the quadrangle. For
this reason also it is difficult to determine the
entire thickness of the formation. Surface meas-
ures are notably unreliable, for the dips generally
are too light to be measured. An observer must
depend upon the sequence of the rocks as they are
exposed at the surface, and his measure will consist
largely of estimates both as to the position of the
beds and as to their thiekness. The most reliable
measure of the total thickness of the formation is
afforded by the deep wells which have been sunk
at various places along Conemaugh River. One of
the best sections is that obtained in ‘the Columbia
Plate Glass Company’s well on the river bottom
south of Blairsville (section No. 2 of well-section
sheet). This well is nearly in the center of the
Latrobe syncline and the Pittsburg coal is well
exposed just across the river. The well mouth
is less than 100 feet below the Pittsburg coal, and
while the Upper Freeport coal is not noted in the
well section, it may be placed with considerable
accuracy at about 650 feet below the surface of the
ground. This gives somewhat less than 750 feet
for the total thickness of the Conemaugh forma-
tion. This is a larger measure than is usually

assigned to this formation, the average for western

Pennsylvania being about 600 feet. If the deter-
mination depended entirely upon this one section
it might be open to question, but it has been veri-
fied by a number of wells in the northeast corner
of the quadrangle, so that it seems certain that the
thickness of the formation is not less than 700

feet in Blacklick and Burrell townships of Indiana
County.

Another measure is afforded by the Lawrence
well (section 4), located near the head of Greys
Run, in the northeast corner of the quadrangle.
In this well the position of the Upper Freeport
coal bed is given as 402 feet below the surface,
while the hill immediately north rises to a height
of about 280 feet above the well mouth. This hill
shows no trace of the Pittsburg coal, but its sum-
mit is composed of sandy material which possibly
represents the Connellsville sandstone.  If this is
the case the interval between the Freeport and
Pittsburg coal beds at this point can not be less
than 700 feet. 2

An approximate measure of the thickness of the
Conemaugh formation may also be obtained in the
vicinity of Saltsburg by a combination of well sec-
tions and surface data. In the deep well which
was drilled a number of years ago about three-
quarters of a mile below the station, the Freeport
coal is reported at a depth of 310 feet below the
well mouth, which is approximately at railroad
level. Although the Pittsburg coal does not out-
crop in the immediate vicinity, its position along
the strike of the rocks is about 370 feet above rail-
road grade, and consequently the total thickness of
the formation at this point is about 680 feet. If]
therefore, the structure contours of this quadran-
gle, which are drawn upon the floor of the Pitts-
burg coal, are compared with those of the Elders
Ridge quadrangle to the north, which are drawn
upon the roof of the Upper Freeport coal, an inter-
val of 680 feet must be allowed at the western edge
of the quadrangle and 700 feet at the eastern edge.

Little information is available regarding the
Conemaugh formation in the southern part of the
quadrangle, but the record of a salt well drilled
many years ago near Latrobe furnishes a very good
section of the upper part of the formation. This
well was located on Saxman Run and its record, as
given by Mr. Shafer (Proc. Am. Philos. Soc., vol.
10, p. 67) is as follows:

Section of upper part of Conemaugh formation in Saxman
salt well, near Latrobe.

Thickness Depth
in feet.  in feet.

1. Well mouth below Pittsburg coal 0 10
2.80il .. enaenen 15 25
3. Slate, blue.......... ....ccvu.... 1 26
4, Sandstone........coiiiiiinininnen. 6 32
5. 8late....ooviiiiiii v 39
6. Sandstone............c.oiiiien, 7 46
7. Coal, or black slate (1' 107),...... 2 48
8. Limestone........coovvuvvvinnenn. 19 67
9. Slate and sandstone.............. 69 136
10. Coal, ete. (coal 8')................ 8 144
11. Slate and limestone.............. 7 151
12. Sandstone.........cco ... 5 156
13. Slate, sandy......... e 118 269
14. Slate, hard, blue................. 35 304
15 Sandstone, dark blue............ 4 308
16. Slate, brownish and black....... 28 336
17. Slate and limestone.............. 2 338
18. Limestone with some sandstone. . 5 343
19. Slate......oovviiiiiiiiinen ol 34 377
20, Limestone........cooeeveeennuu., 1 878
21. Slate, dark blue, sandy .......... 2 380
22. Coal (1" 4").vvvviiininiieiian. 1 381
28 Slate.....coovvieiiiiiiiiiiiia, 66 447
?4. Slate, sandy...................... 16 463
25. Sandstone (salt water) ........ .. 35 498
26. Slate, blue and black............. 33 531
The sandstone (No. 25) in which brine was

obtained at a depth of 463 feet below the Pitts-
burg coal is doubtless the Saltsburg sandstone.
The interval between the top of the Saltsburg sand-
stone and the Upper Freeport coal, as determined
by some of the gas wells on Dry Ridge, is 210 feet.
If these two numbers are added it gives 673 feet as
the thickness of the Conemaugh formation in the
vicinity of Latrobe.

In previous reports concerning this region
several members of the Conemaugh formation
have been identified and named. The most
prominent of these are certain sandstone beds
which attain considerable thickness and massive-
ness in parts of the quadrangle, but they are var-
iable in composition and stratigraphic importance
and attempts to identify them in all parts of the
area have led to considerable confusion.

Mahoning sandstone member.—The lowest and
one of the most important sandstone members of
this formation was recognized by Professor Les-
ley in 1856 (Manual of Coal and its Topog-
raphy), but it seems probable that the name was
in common use prior to this date. No original and
definite description of the Mahoning sandstone
appears in print, so each geologist has used the

term as he saw fit. Generally the name has been

applied to two or more of the beds of sandstone
overlying the Upper Freeport coal, or, in other
words, to a group of sand beds occurring within
about 200 feet of the coal.

This application of the name necessitates the use
of the terms Upper, Middle, and Lower Mahoning
to designate the different members of the group.
In order to simplify the above classification the
writer proposes to limit the term Mahoning to the
first heavy bed of sandstone above the Upper Free-
port coal, where such a bed occurs within an inter-
val of about 100 feet; the second sandstone bed,
where present, iy called the Saltsburg and is
described as a separate member of the Conemaugh
formation.

Although the Mahoning sandstone is at least of
the same degree of importance as the other mem-
bers of the formation it has not been shown on the
geologic map for the reason that it lies next to a
mapped horizon—the Upper Freeport coal—and
the representation of the outcrop of the Mahoning
sandstone would add little to the value of the
map.

The Mahoning sandstone is fairly well devel-
oped in the Latrobe quadrangle. In many places
it is massive and sometimes conglomeratic, but on
the whole it is not particularly conspicuous. Its
best known development is along Conemaugh
River on the Jacksonville anticline, where it is
particularly massive and has furnished a large
amount of stone for heavy masonry work. Its
character and position at this point are best shown
by the record of a diamond-drill hole which
recently was put down above one of the quarries
north of Tunnelton. This record is as follows:

Section showing Mahoning sandstone in boring at quarry
north of Tunnelton.

Feet. ‘Inches.
1. Clayand gravel.................... 9 0
2. Sand, coarse (quarry rock) (Ma-
honing) ......covvvvvvn Lo, 54 0
8. Shale and sand, light.............. 11 6
4 Sandy rock mixed with eoal........ 1 0
6. Fire clay and soapstone............ 9 0
6. Shale, light, sandy................. 21 0
7. Shale,dark ........ccovevivrennnen. 4 8
8. Coal (Upper Freeport)
Total...............coon 110 2

It will be seen from this section that the Mahon-
ing sandstone does not rest directly upon the Upper
Freeport coal bed, but is separated by a shale
interval of about 47 feet. These rocks are also
well exposed in natural outcrop at the extreme
northern end of the sharp bend of Conemaugh
River east of Tunnelton, where the Upper Freeport
coal has been prospected to some extent. It seems
probable that in previous reports this has not been
recognized as the Upper Freeport bed, although its
occurrence was known at the time of the first sur-

| vey of the State by Rogers in 1858. The section
| at this point is as follows:

Section on Conemaugh River about 2 miles northeast of Tun-

nelton.
Feet Inches.

1. Sandstone (Saltsburg).............. 30 0
R Concealed......covviiirrnnnnnevnns 100 0

3. Sandstone, coarse, massive (Ma-
honing) ..o.vvevivniiiiiiiinnnnn, 60 0
4. Coal (Upper Freeport)............. 2 0
5. Concealed......covivinreuinnnnnsnn 40 0
6. Coal..unii i i 0 10
7. Concealed to water level........... 60 0
Total ....cooviinvennnn.. 202 10
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