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LETTER OF TRANSMITTALL.

DEPARTMENT OF THE INTERIOR,
UNITED STATES GEOLOGICAL SURVEY,
Washington, D. C., July 16, 1904.

SiR: I have the honor to transmit herewith the manuscript of a
paper entitled ‘‘ Limestones of Southwestern Pennsylvania,” by F. G.
Clapp, and to recommend its publication as a bulletin.

This report deals with a subject which is of considerable interest
from an economic point of view, in consideration of the recent great
extension of the Portland-cement industry. The data here pre-
sented on the limestones of southwestern Pennsylvania will serve to
point out promising localities for the erection of cement plants in the
coal areas of the State.

Very respectfully, C. W. Havgs,
Geologist in Charge of Geology.
Hon. CHARLES D. WALCOTT, '
Director United States Geological Survey.

Bull. 249—05——2 7






LIMESTONES OF SOUTHWESTERN PENNSYLVANIA.

By FREDERICK G. CLAPP.

INTRODUCTION.

The rapid increase in Pennsylvania of Portland-cement making and
of other industries based on limestone has led to a demand for infor-
mation in regard to the character and oceurrence of workable beds of
that material in the western part of the State, and in response to this
need the present paper, which contains a summary of our present
knowledge regarding these beds, has been prepared. As only a com-
paratively small part of the field has yet been examined by the geol-
ogists of the United States Geological Survey, it is impossible to
prepare anything like a final report or even to state details in all
parts of the area, but by the assistance of descriptions and analyses
made by the Second Geological Survey of Pennnsylvania, in addition
to the more detailed work of the United States Geological Surveyin the
Brownsville, Connellsville, Masontown, Uniontown, Waynesburg,
Latrobe, Kittanning, Rural Valley, Elders Ridge, Beaver, Indiana,
Barnesboro, Patton, Curwensville, and Ebensburg quadrangles, it is
possible to give considerable generalized information which it is hoped
will be of economic value.

STRATIGRAPHIC DISTRIBUTION OF LIMESTONES.

The greater part of western Pennsylvania is underlain by coal-
bearing rocks, in which the number of limestones is very great, though
only a few of them attain workable thickness. Following is a list of
the principal limestone beds, together with their maximum thick-
nesses and approximate stratigraphic positions:

9
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10 LIMESTONES OF SOUTHWESTERN PENNSYLVANIA. [BULL. 249,
List of principal limestones.
L 4 Maxi-
Formation. Name. Approxxmpsgﬁtgg:ﬁgra,phm S,
ness.
Feet.
Dunkard formation, or | Upper Washington | Top of Washington 3
Upper Barren meas- imestone (No. VI). formation, 250 to 425
ures. . . feet above Waynes-
; - burg coal. i
‘Waynesburg limestone_| 20 feet below Waynes- .8
burg coal.
o Benwood, or Great
limestone:
. Upper member, ________________________ 18
o Uniontown,

Monongahela formation, ot
or Upper Productive llmesi‘{one
measures. Lower member._.__.| 120 feet above Pitts- 90

burg coal.
Sewickley, or Fishpot, | Over 100 feet above 30
limestone. Pittsburg coal.
Redstone limestone.._.| 80 to 70 feet above 10
. Pittsburg coal.
Pittsburg limestone ._.| 20 feet below Pitts- 12
) 1 burg coal.

Conemaugh formation, TR dinestone .
or Lower Barren - -°|)Midway between Pitts- é
measures. . Ames, or Crinoidal, burg and Upper 8

limestone. Freeport coals.
v Upper Freeport liine- | Below Upper Freeport 28
stone. coal.
Lower Freeport lime- | Below Lower Freeport
Allegheny formation,or || Stone: coal :
Lower Productive ||Johnstown limestone ..| Below Upper Kittan- 10
measures. ning coal.
Vanport, or Ferrifer- | Below Lower Kittan- 22 .
: ‘  ous, limestone. ning coal.
Pottsville formation ._._| Upper and Lower Mer- | Between Homewood 4
cer limestones. and Conoquenessing 3
sandstones, i

Mauch Chunk forma- | Greenbrier, or Moun- | 40 to 50 feet above bot- - 30

tion. tain, limestone. tom of Mauch Chunk.
Loyalhanna, or Sili- | Upper portion of Po- 60

Pocono formation ... ceous, limestone. cono.

Benezette limestones |. ... ___ . ___________. T

" Besides the beds named in the table there are many thin and local
limestones, among which the Jollytown, Little Pittsburg, Middle
‘Washington, and Lower Washington have been given names, bub are
nowhere known to be of much economic importance.
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CHARACTER AND TIICKNESS.

The thicknesses given in the table are the extreme maxima known
to exist, and should not be accepted as likely to occur over wide
areas. The average amounts in each case are probably considerably
less than half those given. In distribution the thickest beds are
toward the southwest, but even there they rarely exceed a few feet,
and beds averaging over 20 feet are only about three in number.
Color and texture vary through wide limits, from nearly black to
light gray or white, and from hard and compact, as in the Vanport
(Ferriferous), to extremely fossiliferous and shaly, as in the Ames
(Crinoidal). In composition all grades occur, from calcareous clays,
shales, or sandstones, to limestones which contain over 96 per cent of
calcium carbonate. Magnesinm carbonate is always present, some-
times amounting to less than 1 per cent, but frequently rising to 10
per cent and occasionally exceeding 30 per cent. Alumina and
oxide of iron may be present in any amount below 8 per cent.

All analyses given in this paper are taken from reports of the Sec-
ond Pennsylvania Survey, and were mostly made in the laboratory of
that survey by Mr. A. 8. McCreath and his assistants. Omne of the
most striking features in regard to nearly all the beds is their extreme
variability in texture and composition, the analyses of specimens
taken from the same.quarrv sometimes showing great extremes.’
Variations exist in the composition of strata from the bottom, mid-
dle, and top of a bed,* and it is not probable that the analysis of any
single specimen represents correctly the composition of the entire
output from a quarry. Suitable allowance therefore must be made
in accepting figures of any analysis. Another possible source of
confusion in making use of analyses here given arises from the fact
that all specimens analyzed were collected many years ago, and many
of the farms have since changed hands and may now be known by
different names. It islikewise possible that certain place names may
have gone out of usage.

DESCRIPTION BY DISTRICTS.

For convenience of discussicn the area is divided into four districts—
Monongahela Valley, Allegheny Valley, Beaver Valley, and Allegheny
Mountains. Pl I is a general map of southwestern Pennsylvania,
showing the leading geographic features and the distribution of the
geologic formations. This map is compiled chiefly from the county
maps of the Second Geological Survey of Pennsylvania, corrected to
date.

Pls. II and V show the outerop of the Vanport limestone so far
as known. ‘

1Leslie, P.J.,and McCreath, A. S., Report of Second Geol. Survey of Pennsylvania, vol. M2, 1879,
pp. 311-361, and Final Rept., vol. 1, 1892, pp. 327-336.

2See analyses Nos. 6,7, 8; 85, 36,37, 38,39; 42, 43; 57,58, 59; 60,61, 62; 75, 76; 86, 87; 90,91, 92; 97, 98,99,
on later pages
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~ As a rule, the limestones of each region have characteristics of

their own, which would make superfluous any general preface descrip-
tive of the individual beds. The descriptions of the horizons will
therefore be placed under the headings of the several districts.
‘Where the thickness of the bed is less than 10 feet few specific
localities are mentioned, as a thin bed is of comparatively little
importance.

MONONGAHELA VALLEY.

This distriet includes approximately the area underlain by the
Pittsburg coal. From a depth of nearly sea level in the southwest
corner of Greene County the coal rises rapidly toward ‘the east and
north into the hilltops, and the region therefore furnishes outcrops of
all beds between the Mauch Chunk shale and the upper part of the
Dunkard formation. Notwithstanding the fact that limestones are
more abundant in this region than in any other portion of western
Pennsylyvania, only a few of the beds are of economic value. These
will be discussed in their stratigraphic order.

LOYALHANNA LIMESTONE.

This bed is the Siliceous limestone of the Pennsylvania reports.
1t shows in outerop only where Chestnut Ridge has been cut through
by the westward-flowing streams—Conemaugh River, Loyalhanna
Creek, and Youghiogheny River. It has been.classed by some geolo-
gists as the basal member of the Manch Chunk formation; but in
reality is a part of the Pocono sandstone,into which it merges by
insensible gradations. According to Stevenson,! the upper portion is
a conglomeratic sandstone containing numerous fragments of sili-
ceous limestone. This portion grades gradually into the siliceous
limestone proper, which is a fine-grained rock having a blue color,
flint-like fracture, and no true cleavage. On its fresh surface it shows
no signs of bedding, but where exposed for some time takes on a dull
brown color and shows a peculiar cross-bedding. The weathered
surface is very characteristic, being rough and pitted and unlike any
other rock in the region. This feature is well illustrated by the pho-
tograph, Pl. VII, B. The large proportion of silica in the rock gives
it the general appearance of a sandstone rather than of a limestone.

The Loyalhanna limestone is of greatest importance northward,
being on Conemaugh River between 40 and 50 feet thick in both gaps.
A similar thickness prevails in the Loyalhanna and Youghiogheny
gaps, but southward the rock becomes thinner, being only about 18
feet thick on the National Pike and barely 4 feet near the State line.
On Cheat River, West Virginia, it has wholly disappeared.

The limestone often occurs in two benches, separated by shale and
sandstone. At a number of points it has been quarried for paving

_blocks and crushed for railroad ballast. Large crushing plants have
been established on Conemaugh River above Blairsville, in the Loyal-

1Report K3, p. 62.
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hanna gap above Latrobe, and in the Youghiogheny gap above Con-
nellsville. At the last-mentioned place the quarry face has a height
of 60 feet, but a part of the thickness should probably be classed as
sandstone.

GREENBRIER LIMESTONE.

This is the Mountain limestone of the Second Geological Survey
reports, and is the feather-edge of the Greenbrier of Virginia and
probably of the Chester and St. Louis beds which occur in the Mis-
sissippi Valley, where they attain great thickness. Its greatest
development in P'e,nnsylvania is along the southern boundary of the
State, where it attains a thickness of about 40 feet. Along Chestnut
Ridge and Laurel Hill it outerops about 50 feet above the Loyalhanna
limestone. The Greenbrier is somewhat variable in character, the
greater part being composed of thin beds of pure blue limestone, which
often grade into shaly limestone and ealcareous shale. In places it
is very fossiliferous. No analyses are known to have been made.
Its principal use is in burning for fertilizer, for which purpose it is
said to yield lime of superior quality. Formerly it was used as a
flux in iron smelting.

UPPER FREEPORT LIMESTONE.

This is the only limestone of the Allegheny formation known to
occur in the region. It is rarely seen and may not be persistent, but
is known in places to reach a thickness of 5 feet. The following
analyses! have been made:

Analyses of Upper Freeport limestone from Westmoreland County. Pa.

No. l.u No. 2.b

Insoluble residue - ... N . 0.990 ,  4.015
Calcium carbonate (CaCOq) - ... . . ... 94,643 |  91.982
Magnesium carbonate (MgCOy) .. .. .. _. 1.144 1.664
Alumina (ALOy) ... __

1.520
Ferric oxide (Fe,05) ... . ... .
Sulphur_ .. .. ... R . . 091
Phosphorus ..__.. . ... ... 017 .012

a Second Geol. Survey of Pennsylvania, vol. M2. 1875, p. 243.
bSecond Geol. Survey of Pennsylvania, vol. H4, 1878, pp. 245-246; analysis by D. McCreath.
No. 1.—From Kier Brothers’ quarry at Salina: Fine grained, brittle; reddish
gray; conchoidal fracture.
" No. 2.—From Wining & Cuisan’s quarry, one-half mile northwest of Kellys
Station: Compact, brittle; pearl gray; conchoidal fracture; sparkles with calcite;
) thickness of bed, reported 4-5 feet.

1 All the analyses given in this paper are taken from the reports of the Second Geological
Survey of Pennsylvania, and were made in the laboratory of that survey by Mr. A. 8. McCreath
and his assistants. Where the name of the analyst is known it is given in a footnote.
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PITTSBURG LIMESTONE.

Several limestone horizons occur in the Conemaugh formation, but
are only locally represented by limestone. They rarely attain a thick-
ness of 4 feet and are unimportant, being used only for fertilizing
purposes. Following is an analysis of the Pittsburg limestone—a bed
occurring approximately 20 feet below the Pittsburg coal; the speci-
men was taken from a quarry at Lemont furnace, 3 miles northeast
of Uniontown:

Analysis of Pittsburg limestone from Fayette County, Pa.¢

No. 3.
LI 500006 0719 5 = o i A Bl e L ST el 7.360
Calcium carbonate (CaCOs)-____ L ISP b iy T e 87. 868
Magnesium carbonate (MgCQOq)_ ... ... _._._. o Z e et 1.733
Ferrous carbonate (FeCOg) - ... .. ... L e L 1,914
AL UATON) LT e LT T e e o A S R .185
a1 311 O ST i TR (Wi gy 1 0 R P .106
Phosphrts =S5 bbeny o ohg b 2 S8, L S8 eiC s SHCH Loy Lo . 050

a Vol. M2, p. 290.

No. 8.—Comparatively soft and brittle; very irregular fracture; bluish-gray
color.

.REDSTONE LIMESTONE.!

This is a hard, gray, erystalline limestone of some value, occurring
below the Redstone coal and 30 to 70 feet above the Pittsburg coal.
Its principal occurrence is in the Connellsville ‘basin, where it is
rather persistent. On Redstone Creek and in the territory between
this stream and Allegheny River it is of fair thickness and excellent
quality, and throughout Fayette County has been quarried exten-
sively in the past for fluxing purposes to the exclusion of all other
limestones. For the same purpose it is extensively quarried in the
vicinity of Wheeling, W. Va.? Throughout the greater part of the
Monongahela Valley it is usually absent or very impure. The follow-
ing analysis of the stone from the quarry at Lemont furnace indicates
that if the composition given is characteristic of the bed, the percent-

age of magnesm is too great to allow of its having any value for Port-

-land cement: :

1Vol. K2, pp. 48-49.
2 White, 1. C., 8tratigraphy of the bituminous coal fields of Pennaylvania Ohio, and West
Virginia: Bull. U. 8. Geol. Survey No. 65, 1891, p. 63.
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Anatysis of Redstone limestone from Fayette County, Pa.®

No. ¢
i
Insoluble residue - ... . __. .. 9.460
Calcium carbonate (CaCOy). .. . . . el i 66.471
Magnesium carbonate (MgCO,) . .. ... ... ... ... L1l
Ferrous carbonate (Fe,Oy) ... .. _, 5.178
Alumina (ALOs) - . .812
Sulphur . .. . 080
Phosphorus ... ___ [ . 048

aVol. M2, p. 289,

No. 4.—Hard and brittle; sparkles withcalcite; pearl gray: conchoidal fracture.
SEWICKLEY LIMESTONE,!

This is the Fishpot limestone of early reports. It underlies the
Sewickley coal at an interval of about 15 feet, and has its best known
development in the Connellsville basin. Toward the south it is thin
and of inferior quality, improving northward, but always of irregular
occurrence. The greatest thicknesses reported are from 30 to 35 feet,
in the vicinity of Greenfield on Monongahela River; on Redstone
Creek, in Jackson Township, Fayette County, where it is the chief
source of lime for agricultural purposes, and at Brownsville. It is
reported to have been quarried for use as a flux in North Union Town-
ship, Fayette County, but generally it runs too high in silica for this
purpose. The following analysis shows the quality of the stone at
Oliphant furnace, in Georges Township, Fayette County:

Analysis of Sewickley limestone from Fayette County. Pa.¢

1 No. 5

|

|
Insoluble vesidue .. .. ... 10.770
Calcium carbonate (CaCOy) ... ... ...._. o . 80.647
Magnesium carbonate (MgCOa) 2.217
Ferrous carbonate (FeCO;) _.. . ... 1.657
Iron disulphide (FeS,) - - oo C1.125
Alumina (ALO,) ... ... __ I J .H43
Sulphur trioxide (SO,) . ... . 052
Phosphoric oxide (P,O;) __ .. . 066
Water-. . el 1.010
Carbonaceous matter - ____ ___ . __._.__. 1.250

«Vol. M2, p. 287.
No. 5.—Compact; minutely crystalline; spotted with pyrite; dark blue.

1Vol. K2, pp. 44-46.
Bull. 249—05——3
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If the bed maintains this composition it ought to be of value in the
manufacture of Portland cement, and that such may be the case is
indicated by the analysis of the same bed in Indiana County. Analy-
ses from Somerset County give a larger percentage of magnesia, prov-
ing that the stone at those points is unsuitable for the purpose.

BENWOOD LIMESTONE.!

The Benwood, or Great, limestone is by far the most important
limestone in the Monongahela Valley. It sometimes amounts, with
its interbedded shales, to as much as 140 feet in thickness, and is
present throughout nearly all the area in which the Monongahela
formation outcrops. It is a double limestone, occurring between the
Uniontown and Sewickley coal beds and about 120 feet above the
Pittsburg coal. In the vicinity of the Pennsylvania Railroad: its
stratigraphic position has given it locally the name of the * 120-foot
limestone.” The upper member, known as the ‘¢ Uniontown lime-
stone,” is usually 6 to 15 feet in thickness, often impure and of a buft
color, and is said to be a good natural cement rock. At Uniontown
the bed is 10 feet in thickness, and has been quarried extensively for
natural cement, used in the construction of the locks on Monongahela
River. There arereported thicknesses of 40 feet on the West Newton
pike, in Rostraver Township, Westmoreland County; of 15 feet at
Markles Mill, on Sewickley Creek, and of 14 feet near Round Hill
Church, in Elizabeth Township, Allegheny County. '

The lower member is much more. persistent than the Uniontown
bed. It varies in character from a hard and pure to a very shaly
limestone. It is much thicker than the Uniontown bed, usually
averaging above 50 feet. The maximum thickness is reached along
Monongahela River, where it is sometimes as much as 90 feet. On.
Sewickley Creek near Bells Mills it is 85 feet or more, and on Youghio-
gheny River near the Westmoreland County line, 55 feet. Toward
the north it diminishes in thickness, and, where it is exposed along
the Pennsylvania Railroad, varies between 7 and 28 feet. Occasion-
ally the bed is one solid mass of limestone, but throughout the greater
part of the region it is broken up into a number of strata separated
by shale. The rock is often siliceous or argillaceous and sometimes
ferrnginous. Where extensively weathered it has become broken up
into small angular fragments. The bottom of the member is said to
be generally the more magnesian, although all portions are extremely
high in magnesia, as indicated by the first three of the following
analyses, and is nowhere known to be suitable for Portland cement.
In Washington County the stone was considerably used in early days
in the manufacture of natural cement.

1Vol. K2, pp. 8740,
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Analyses of Benwood limestone from Wadshington County, Pa.

No. 6.a No. 7.0 I No. 8.» ‘ No. 9.c

Insoluble residue. _._.__..._.________. 13.800 | 22.520 | 15.750 ,  14.920
Calcium carbonate (CaCO,) .. _______. 68. 837 48.823 47.080 47.750
Magnesium carbonate (MgCO, _____. 14.649 20. 621 28. 528 30. 43
Ferrous carbonate (FeCO;) ... __ } { 3.625 ]f

3.306 7.511 5.608
Alumina (Al,O5). ... ___ . .. _____. 3.523
Sulphur_ ... . 097 .208 . 069 126
Phosphorus ... ... ___..__.__.. . 049 L0351 127 .C15

aVol. K, 1876, p. 388; analysis by A. S. McCreath.
bLoc. cit.; aralysis by D. McCreath.
¢Vol. M2, p. 285; analysis by D. McCreath.

No. 6.-—One mile north of Canonsburg: Upper layer, very hard and compact,
like conglomerate, bluish gray. '

No. 7.—One mile north of Canonsburg: Middle layer, compact, somewhat
shaly, color bluish gray.

No. 8.—One mile north of Canonsburg: Lower layer, hard, compact, unctuous,
pearl gray.

No. 9.—Property of Dr. Sharer, in Somerset Township, 8 miles from Wash-
ington. ’ )

WAYNESBURG LIMESTONE.!

The Waynesburg limestone, which is a rock of good quality, with a
probable maximum thickness of about 20 feet, occurs a short distance
below the Waynesburg coal. On Redstone Creek, in Franklin and
Redstone townships, it amounts to 15 or 20 feet. On Browns Run,
in German Township, Fayette County, it is reported by Stevenson as
swelling to 35 feet; but elsewhere such a thickness is unknown. The
common thickness varies between 8 and 15 feet. The stone makes a
strong but rather dark lime. It is dccessible at many places through-
out Fayette, Westmoreland, eastern Greene, and southeastern Wash-
ington counties.

LIMESTONES OF THE DUNKARD FORMATION.

Scattered throughout the Dunkard formation are abundant limestone
beds, which have been described by the Second Survey and numbered
from I to XIV inclusive.? At the time this bulletin is submitted
these have not been studied by the present survey, but from Steven-
son’s investigations it appears that few of them are of sufficient thick-
ness or quality to be of value. The following table, compiled from
the descriptions given in Volume K, gives the principal features of
the several beds:

1Vol. K2, pp. 35-36. 2 Stevenson, Vol. K. .



Tables of limestones in the Dunkard formation.

[Abstracted from Vol. K, Stevenson, 1875.]

Steven-
son’s
name.

XIb

IXa

IXb
VIII
VII
VI

v

IIX

Other names,

Upper Washing-

n limestone.

Jollytown lime-
stone.a
Middle Washing-
. ton limestone.

Maxi-

100_feet above limestone
1Xb.

{70 to 100 feet above lime-
stone VIIIL.

Top of Washington for-
mation.

20 to 80 feet below Upper
‘Washington limestone.

40 to 70 feet above Wash-
ington coal.

brecciated.

Usually very impure..._..........__

2a SO, S BSCIISS
Impure and not persistent.... ...
Usually earthy

Usually pure; usually weathers
snow% white; color generally
dark blue-gray.

Hard and ecoarsely brecciated;
weathers to dull gray, tinged
with yellow.

Massive; fresh fracture glistens
with calcite; weathers rusty yel-
low; very fossiliferous.

southwestern Washing-
ton counties.

{Southwestern Greene
County.

Central Greene County...

Washington and Greene
counties.

Waghington and Greene
counties, J

‘Washington County

i i ;| mum
Approximate stratigraphic| ¢;cy _Characteristics. General distribution, Localities of extreme thickness.
position. Kot -
feet.
80 feet above limestone 8 Dark blue; earthy; minute crystals | Scattered localities in
XIII. of blendeand occasional fishscales.| western Greene County,
Below Gilmore sandstone. 4 Dull blue; earthy; with shale ._____|._.__ do LY . WL Y oeies Browns Fork 1 mile above Nine-
vah, Greene Countg; mass of
: limestone and shsle 15 feet.
230 feet above Upper | 15 | Usually thin; contains much shale.; Western Greene and | Head of Robinsons Fork, East Fin-
‘Washington limestone. southwestern Washing- | " ley Townshi;g, Washin gton
ton counties. County; 8 feet.
B dpsih e . = e o S e S IR Ry e Very local limestones.
5 Dark blue and earthy; sometimes | Western Greene and

McCourtneys Fork below White
Cottage; 6 to 8 feet.
rays Fork at mouth of Scotts
Run; 6 to 10 feet.

Clover Run.

See page 20.
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II

Ib

Ia

Lower Washing- | 6 to 2 feet above Wash-
ton limestone. ington coal.

____________________ 12 to 10 feet below the
Little Washington coal.

Colvins Run | Between Waynesburg A
limestone b | %oal tla.nd ‘Waynesburg
| coal.

8

| Light bluetobuff........._____.....

20(?)| Dark blue; weathers bluish white;

10

slaty structure.

Massive, compact; very impure;
e;{follates on weathering; some-
times brecciated and ferruginous.

| Washington and Greene
counties.

Everywhereaccompanies
the Washington coal.

Greene and Washington
counties.

About 2 miles north of Williams-
port pike, near west border of
South Strabane Township, Wash-
ington County; & feet.

aWhite, L. C., in Bull. U. 8. Geol. Survey No. 65, 1891, p. 34, defines the Jollytown limestone as a bed occurring at an interval of 25 to 30 feet below the Dunkard
coal; Stevenson's usage, however, has the priority of sixteen years.
bWhite, L. C., op. cit., p. 89.
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UPPER WASHINGTON LIMESTONE.

This is the principal and only important limestone bed of the
Dunkard formation. It occurs 250 to 425 feet above the Waynesburg
coal, and is widely distributed throughout Greene and Washington
counties. It is usnally easily recognized by its weathered surface,
which is almost snowy white, with a slight tinge of blue. Through-
out the greater part of Washington County the rock has, on fresh frac-
ture, a very dark blue-gray to bluish black color, which is to be con-
sidered characteristic of the bed. It varies in thickness from 4 to 15
feet, but greater thicknesses are occasionally reported. The tunnel
of the Baltimore and Ohio Railroad, about 1 mile east of Washington,
cuts through the bed, exposing nearly 20 feet of solid limestone. A
section on Cemetery Hill, near Washington, is reported to show a
mass of limestone and shale 30 feet 3 inches in thickness, subdivided
as follows:

Section of Upper Washington limestone near Washington, Pa.!

Ft. In.

Limestone, laminated, argllla.ceous ............. ol bt g i)
Darle shalec == on sl i U IET nttiaea by pet s SUECH R B0
Caleareougahiale,». .- o ol 100 o Tl o TATUEEN 6 0
Shale with vegetable markings._ ... ... ... ___.___.__ =l 2070
Linadaiopeutttnetl, o e e L T e R PO )
53T T )0 T T oA i e R ML e RS R MRy =i i R 0 10
LaraeEtome S I IEL s L e A s N 2 0
P8 e i R M e MRS i | ) 8. B
Banainot=aw s - a4 Al e R 14 18
SR S TR, a0} ) 1 TR e ey e 0 10
By 1 ) (R T S SRS R L 3 0
Shafle i - diki o s g Ty e T )
2 11T i 1oL AN 1| v e WS ST MERCN i 5 e el e 3 0
KB O TGl e 1o e s oy L e pe 30 38

The stone has been burned in many places for a fertilizer. Fol-
‘lowing is an analysis of a sample from the railroad tunnel east of
‘Washington, which indicates that if the quality of the stone is con-
stant it should be of fair quality for the manufacture of cement. At
this point the bed consists of nearly 20 feet of solid. limestone.

1Vol K, p. 46.
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Analysis of Upper Washington limestone near Washington, Pa.@

No. 10.
Insoluble residue _ . e ‘ 17. 380
Calcium carbonate (CaCO,) - . .. ... L 72,866
Magnesium carbonate (MgCO,) . _____ ... 3.813
Tumina (ALOs) -
A un':llna gAlzoa) --------------------- } 5,999
Ferric oxide (Fe,Oq) - - . e .
Sulphur - . .155
Phosphorus _ il . 061

aQp. cit., p. 888; analysis by D. McCreath.

No. 10.—From middle of bed; hard, compact, bluish-gray limestone; conchoidal
fracture.
ALLEGHENY VALLEY.

This region includes the lower portion of the Allegheny Valley and
its tributaries, underlain principally by rocks of the Pottsville, Alle-
gheny, and Conemaugh formations. Isolated patches of the Monon-
gahela, however, occur in the southern portion, and in the northern
part the Pocono and Mauch Chunk rise above water level. The lime-
stones range from those of the Pocono formation up to the Sewickley.

BENEZETTE LIMESTONE.

At a few points in Elk County a triple bed of limestone, supposed
to be of Pocono age, has been found about 200 feet below the Olean
conglomerate. The upper bed is reported as having a probable maxi-
mum thickness of not over 7 feet, the others being considerably thin-
ner. Thelower bed has been burned, and is said to make an excellent
fertilizer. Analyses have been made of the upper and middle beds,
specimens of which were taken from a point on Caledonia road 1 mile
west of the village of Benezette.

#
Analyses of Benezette limestone from Elk County, Pa.!

No. 11. No. 12.

Siliceous matter - - . _ ... 50.670 15. 980

Calcium carbonate (CaCO;g) .- .. e 36.785 | 76.143
Magnesium carbonate (MgCO,) ... . ... 1.408 1.740

Alumina (ALOs) - oo

; 10.070 3.680
Ferric oxide (FeyOsg) - - . oo . }

1Vol. M3, 1881, p. 93.
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MERCER (TIONESTA) LIMESTONE.

This is of uncertain occurrence, but is known to be present at a
few points. An analysis has been made of a specimen from Kelly’s
quarry on the Saddle Bags tract, 4 miles east of Tionesta, on Tionesta
Creek, Forest County, where the thickness is from 2 to 3 feet.

Analysis of Mercer limestone from Forest County, Pa.s

No. 13.

Siliceous matter .___ .. ____. Tk R T BN R T <L Rl 55.160
ChlcininltiazhonatoilCaCO, et il L o e s b o 40.642
Magnesifinearbonite (Mg@O)L & ol s como oo b 9 tn s 2 b e 2 1.172
Aluming Ot i W etnmy ) i e SR o il il PRt ol

SV (EL } 2.120
eyt a4 [ T e S PRI L o e AR e L 11
Phosphorus _._____. Lge O (AR e D .018

aOp; cit., p. 90.
No. 13.—Coarse grained; appearance sandy; very hard and tough; bluish gray.

VANPORT LIMESTONE.

This bed, usunally known as the Ferriferous, is without doubt
the most widespread and available limestone for Portland-cement
manufacture in western Pennsylvania, outcropping over large parts
of Jefferson, Clarion, Armstrong, northern Butler, and Lawrence
counties, and appearing occasionally in northern Indiana, Beaver,
and Venango counties, but dying out along a-line drawn in a north-
east-southwest direction through the middle of Indiana and the west-
ern part of Clearfield counties. Although not always present, even in
those counties where it is best developed, it is the most persistent
stratum known in western Pennsylvania, and therefore a good key to
the geologic structure. The approximate outcrop in the Allegheny
Valley is shown on Pl. II. In stratigraphic position it occurs below
the Lower Kittanning coal and fire clay, from whi¢h it is sometimes
separated by sandstone, but more often by a thin bed of limonite,
known as the ‘‘ buhrstone ore bed.”

The limestone is of good quality throughout. It is usually com-
pact and brittle, with an irregular fracture, and has a grayish color.
It is occasionally very fossiliferous, containihg a genuine marine
fauna, consisting of crinoids, corals, brachiopods, lamellibranchs,
univalves, etc. The maximum known thickness is 22 feet. This
limestone, as shown by analyses, is the only bed in western Pennsyl-
vania which almost universally contains less than 2 per cent of mag-
nesium carbonate. The only specimen of this bed containing more
magnesium carbonate is from Benezette, Elk County, and shows over
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6 per cent. The siliceous matter is likewise usually very low, while
the proportion of calcium carbonate is high, running between 86 and
96 per cent. The stone is now used for the manufacture of Portland
cement at one plant, and there is every reason to believe it will be
extensively used for this purpose in the future. It also makes excel-
lent ballast, flux, road metal, and fertilizer.

Indiana County.—Four feet five inches of the Vanport limestone
was penetrated by a diamond-drill hole on Ramsay Run, and its out-
crop is found at one point on the north side of Yellow Creek; but with
these exceptions the bed is known only in the northern part of the
county, where it outcrops on Mahoning Creek with a thickness of
4 or more feet. A specimen from Isaac Simpson’s quarry, one-half
mile southwest of Richmond, gave the following analysis:

Analysis of Vanport limestone from Indiana County, Pa.¢

l No. 14

Insoluble residue - - T T S el 1S V1 a1 e i SEE ‘ 2.090
Calcium carbonate (CaCOy) - . i i 92, 857
Magnesium carbonate (MgCOq) . . .. .. .. .. ..... 1.589
79k oot BN G TR e S R S S R P S e L Ly N

N IR S R
Shiphuph coebs.. e osmod Bl b W - Sl f .. o 187
TRt pahy sl o b, TEs LS S i T e Oy e 5 s (S L .035

aVol. Ht, p. 264.

No. 14.—Hard and tough; fossiliferous: fracture irregular; color, dark bluish
gray.

Armstrong County.—In the southern part of Armstrong County
outcrops of the limestone are only occasional, but from Kittanning
northward the horizon is above water level along Allegheny River
and appears in several of the larger side valleys. Pl. III, from a
photograph taken at the Kittanning Clay Manufacturing Company
at Kittanning, shows a section included between the bottom of the
Vanport limestone and the top of the Lower Kittanning coal. The
limestone and coal are here separated by a few inches of buhrstone
ore and 15 to 30 feet of shale and fire clay. PL IV, 4 and B, are
nearer views of part of the quarry. The buhrstone ore bed is the dark
stratum beneath the shovel in PL. IV, B.

At Mahoning the limestone is quarried and shipped to Kittanning,
where it is used by the Kittanning Iron and Steel Manufacturing
Company as a flux. At West Winfield, on the edge of Butler County,
the bed has a thickness of 21 feet. It is extensively mined and
shipped by A. G. Morris, who is working practically the whole thick-
ness and has probably the largest limestone quarry in western Penn-

Bull. 249—05——4
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24 LIMESTONES OF SOUTHWESTERN PENNSYLVANIA. [BULL. 249.

sylvania. Analyses of stone from this vicinity are wanting, but sev-
eral have been made from points throughout Armstrong County.
The usual thickness is only from 6 to 10 feet, as shown in the-follow-
ing table: '

Analyses of Vanport limestone from Armstrong County, Pa.

No. 15.3| No. 16.b\No. 17.0| No. 18.2| No. 19.¢| No. 20.75%o. 1.4

Insoluble residue .____ ... _| 8.420 | 0.790 | 2.100 | 0.370 | 2.110  3.220 |- 5800
Calcinm ca.rbonate (CaCO,)_193.246 96.007 94.185 (96.785 (95.567 03.202 | o, T

Magnesium cabonate L
(MigCO e bl Ny 1.740 | 1.498 | 1.483 | 1.278 | 1.422 | .968 | 1,044

}1. 667 | 1.462 2.089 | 1.000 | .930  1.713 | 1.888

______________________ 080 [0 —TARSBRIRRR &

Stlphurs ESEEIELY - S
PRONphGEaaiiess Sl - ek 0 .082 | .034 | .031| .029| .085 .047 047
Thickness in feet . ... _.. .___8t010 9| v N U LS A
aVol. H5, p. 97; analysis by McCreath. aVol. M2, p. 208. fOp. cit., p. 8(5
b0p. cit., p. 169; analysis by McCreath. eVol. M3, p. 85. . g0p. cit., p. 85.

cOp. cit., p. 64;- analysis by McCreath.

No. 15,—Cowanshannock Creek, west edge of Cowanshannock Township: Coarse;
grayish; very fossiliferous.

No. 16.—Mahoning Creek, at Stewatdson Furnace. i

No. 17.—Crooked Creek, between Mr. George 8 and pottery: Bluish gray; com-
pact; brittle; richly fossiliferous: the lime is dark, but good, breaking down into
a soft fine powder. '

No. 18.—Pine Creek furnace, 6 miles northeast of Klttanmng Compact; bluish
gray; irregular fracture. . .

No. 19.—Ross Reynold’s limestone, one-half mile north of Kittanning: Fine
- grained; fossiliferous; mottled with calcite; rather tough: light pearl gray.

No. 20.—P. Graff, near Buffalo Mills: Fine grained: brittle; moreor less stained
with ferric oxide; fracture rough, somewhat conchoidal; color, dark gray.

‘No. 21.—J. A. Colwell’s quarry, one-fourth mile northwest of Mahoning fur-
nace: Rather compact and fine grained, full of fossil casts; bluish gray; conc