DESCRIPTION OF THE HOLLIDAYSBURG AND
HUNTINGDON QUADRANGLES

INTRODUCTION*
SITUATION

The Hollidaysburg and Huntingdon quadrangles are adjoin-
ing areas in the south-central part of Pennsylvania, in Blair,
Bedford, and Huntingdon Counties. (See fig. 1.) Taken as
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FicurE 1.—Index map of south-central Pennsylvania and parts of
adjacent States.
The location of the Hollidaysburg and Huntingdon quadrangles is shown by darker ruling
(No. 227). Published folios describing other quadrangles are indicated by lighter ruling
and are listed on the back cover of this folio.

a unit they are bounded by parallels 40°15" and 40°30" and
meridians 78° and 78°30°. Each quadrangle includes one-
sixteenth of a “square degree” of the earth’s surface, and its
area is approximately 228 square miles. These quadrangles
form a part of the Appalachian Highlands, which extend from
the Atlantic Coastal Plain on the east to the Interior Plains on
the west and from Canada to central Alabama.

APPALACHIAN HIGHLANDS
SUBDIVISIONS

Differences in topography, rocks, and geologic structure
form the basis for a natural division of the Appalachian High-
‘lands into several parts called provinces. These are, from
southeast to northwest, the Piedmont province, the Blue Ridge
province, the Valley and Ridge province, and the Appalachian
Plateaus. The boundaries of these provinces are shown on
Figure 2. West of the Appalachian Plateaus are the Interior
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FIGURE 2.—Map of the central part of the Appalachian Highlands
showing its physiographic divisions.
Low Plateaus, which are included in the Interior Plains by
the United States Geological Survey but which in the opinion
of some, of whom the writer is one, should be included in the
Appalachian Highlands.

PIEDMONT PROVINCE

The Piedmont province is a rolling upland 1,100 feet above
sea level at the east foot of the Blue Ridge and 500 feet or less
above sea level along the “fall line.” Tts generally flat surface
has been deeply trenched by the streams that flow across it.
Most of its area is underlain by very ancient and crumpled
crystalline rocks, both igneous and metamorphic.

1Pjeld work on the Hollidaysburg and Huntingdon quadrangles was
done in 1908, 1913, and 1915. The text was written shortly thereafter, but
publication was unavoidably delayed. Later publication has involved
some revision. .

By Charles Butts

BLUE RIDGE PROVINCE

The Blue Ridge province, narrow at its north end in
Virginia and Pennsylvania, is over 60 miles wide in North
Carolina. It is a rugged region of hills and ridges and deep,
narrow valleys. The altitude of the higher summits in Vir-
ginia is 3,000 to 5,700 feet, and in western North Carolina
Mount Mitchell, 6,711 feet high, is the highest point east of
the Mississippi River. Throughout its extent this province
stands up conspicuously above the bordering provinces, from
each of which it is separated by a steep, broken, rugged front
from 1,000 to 8,000 feet high. In Pennsylvania, however,
South Mountain, the northeast end of the Blue Ridge, is less
prominent. The rocks of this province are closely folded
quartzite, slate, schist, gneiss, granite, and greenstone.

VALLEY AND RIDGE PROVINCE?

The Valley and Ridge plovmce is a belt of country 50 to 80
miles wide extending from New York to Alabama in a general
direction about S. 40° W. and bounded by the Blue Ridge on
the southeast and the Appalachian Plateaus on the northwest.
This belt is characterized by broad valleys separated by high
ridges trending parallel with the belt. These ridges, however,
are grouped more along the northwest half of the valley, leav-
ing a broader valley on the southeast side known as the
Cumberland Valley in Pennsylvania and the Shenandoah
Valley or the Valley of Virginia on the southeast side of the
belt. In Pennsylvania the Allegheny Front, which bounds
the Valley and Ridge province on the west, rises from 1,000
to 1,500 feet above the main valley levels, but only its highest
knobs rise much above the hlghest of the valley ridges. Blue
Knob, on the Allegheny Front, in the northern part of Bed-
ford County, stands 3,136 feet above sea level and 1,500 feet
above the surface of Nittany Valley. (See pl. 1.) South
Mountain, on the southeast side of the Valley and Ridge
province, in Franklin, Adams, and Cumberland Counties rises
1,000 feet above the valley level. Near Big Stone Gap, Va.,
the crest of Black Mountain is 3,000 feet above the valley on
the northwest side, and in northern Tennessee Holston
Mountain, near the northwest front of the Blue Ridge province,
rises nearly 3,000 feet above the valley on the southeast side.
These features are exhibited in the profile section of Figure 2.
~ The rocks in these quadrangles, as in the entire Valley and
Ridge province, are limestone, dolomite, conglomerate, sand-
stone, and shale, which have been greatly disturbed by folding
and faulting.

APPALACHIAN PLATEATS

The Appalachian Plateaus, which are practically coextensive
with the Appalachian coal fields, are relatively high, ranging
from 800 feet above sea level in parts of Alabama to more than
4,500 feet in Pocahontas County, W. Va., whence they descend
through Pennsylvania to about 2,000 feet in western New
York. Sandstone, conglomerate, shale, and coal beds make
up most of the rocks of the Appalachian Plateaus.  In con-
trast with those of the Valley and Ridge province the strata of
the plateau province have been but slightly disturbed from
their original horizontal attitude.

TOPOGRAPHY

The Hollidaysburg and Huntingdon quadrangles lie in a
region of mature topography. The great limestone valley
between Dunning and Tussey Mountains has advanced to the
stage of early old age, as shown by the complete adjustment of
the drainage as to both the distribution of the streams and the
gradation of their beds. The stream beds are nearly free from
rock shoals and waterfalls, and uniform slopes prevail in them.
The extremes of relief are considerable, and there is a moderate
degree of diversity in surface forms. The dependence of
topography upon the lithologic character and the attitude of
the underlying strata is abundantly and strikingly illustrated.
The quadrangles lie almost wholly in the Valley and Ridge
province, in the belt of ridges along its west side. The north-
west corner of the Hollidaysburg quadrangle lies in the
Appalachian Plateaus. The characteristic features of the

2The Valley and Ridge province has long been known as the Appalach-
ian Valley because in general it is lower than the margins of the bounding
provineces on each gide. Inall discussions of mountain systems throughout
the world this belt is designated ‘‘the Appalachians,” because it is the
worn-down remains of a once mighty mountain system. Although recog-
nizing the appropriateness of the descriptive designation Valley and Ridge
provinee, the present writer preters the old name Appalachian Valley.

~due to the geologic structure.

topography are therefore prominent ridges separated by deep
valleys, all trending northeastward.

RELIEF

The lowest point in the quadrangles is at Huntingdon,
where the altitude of the river bed is about 610 feet above sea
level, and the highest point is the southern extremity of Brush
Mountain, north of Hollidaysburg, which is 2,520 feet above
sea level. The extreme relief is thus 1,910 feet. The Alle-
gheny Front and Dunning, Short, Loop, Lock, Tussey, Ter-
race, and Broadtop Mountains rise boldly 800 to 1,500 feet
above the valley bottoms in a distance of 1 to 2 miles and are
the dominating features of the landscape. The relief in the
broad intervening valleys ranges from 100 to 600 feet but is
generally 200 to 300 feet.

PRINCIPAL TOPOGRAPHIC FEATURES

The Allegheny Front, generally known as Allegheny Moun-
tain, the great eastward-facing escarpment of the Appalachian
Plateaus, is the most impressive feature of these quadrangles.
It crosses the west side of the Hollidaysburg quadrangle and
rises to a height of 3,136 feet above sea level in Blue Knob, in
the southeast corner of the adjoining Ebensburg quadrangle
(pl. 1). The eastern foothills of this escarpment descend to a
valley continuous with Bald Eagle Valley on the northeast and
with the valley of Frankstown Branch on the southwest.
From a point opposite Hollidaysburg through Altoona this
valley is known as Logan Valley. Nearly inclosed by Brush,
Lock, Loop, and Short Mountains is a deep topographic
depression known as Scotch Valley. Point View knob in
the northwest corner of the Huntingdon quadrangle is another
striking topographic feature (pl. 2). The broad lowland
between Lock and Dunning Mountains on the west and
Tussey Mountain on the east, known as Morrisons Cove (pl. 3),
is really a somewhat offset continuation of Nittany Valley,
Centre County. Raystown Valley is the broad, undulating,
relatively Jow land between Tussey and Terrace Mountains,
marked by northeastward-trending narrow ridges and drained
by Raystown Branch of the Juniata River. Southeast of
Raystown Valley Terrace Mountain and Sideling Hill with
the north end of Broad Top Mountain, which together inclose
the Great Trough Creek Valley (pl. 4), are the principal
topographic features.

All the great ridges are caused by hard sandstones which,
with the exception of that forming the summit of the Alle-
gheny Front, are steeply inclined. The softer shales and the
soluble limestones have been eroded away faster than the hard
sandstones, which are left in high relief. The slopes of these
ridges in places are more than 20°, as for example the east
slope of Loop Mountain near the middle, where there is a
descent of 1,200 feet in half a mile. About the middle of
the southeast slope of Lock and Dunning Mountains and the
northwest slope of Tussey Mountain is a series of flat-topped
spurs, which are formed by another hard sandstone cropping
out at that level. - The coincidence of these features of relief
with the outcrops of the several hard sandstone formations is
clearly displayed on the geologic maps. :

A notable feature of the ridges is their parallelism, which is
(See pl. 5.) All the ridges are
essentially hogbacks, the Allegheny Front, Dunning Mountain,
and some minor ridges being on the west limb and Tussey and
Terrace Mountains-on the east limb of the great Nittany arch.
(See structure sections.) Sideling Hill is a hogback on the
Jacks Mountain anticline, whose crest is just east of the
southeast corner of the Huntingdon quadrangle. (See pl. 6.)
Dunning and Tussey Mountains and Sideling Hill are sym-
metrical, having equal slopes on their two sides, owing to the
erect attitude of the rocks; the Allegheny Front and Terrace
Mountain are unsymmetrical, having steep slopes facing the
Nittany arch and low slopes facing in the opposite directions,
owing to the low dip of the strata in those directions.

Several deep gaps or notches through the high ridges are
notable features of the topography. The largest of these are
McKee Gap, 800 feet deep, and Point View Gap, 900 feet
deep, through the Dunning-Lock Mountain ridge; Trough
Creek Gap, 900 feet deep, and Tatman Gap, 700 feet deep,
through Terrace Mountain; and Burgoon and Sugar Run
Gaps, each about 1,000 feet deep, through the Allegheny
Front. The origin of these features is explained under
“Geologic history.”



The topographic maps show that the highest ridges and the
crest of the Allegheny Front approach a common altitude of
2,000 to 2,400 feet; the foothills of the Allegheny Front and
the flat-topped spurs on the east side of Lock and Dunning
Mountains and the west side of Tussey Mountain approach a
common altitude of 1,600 to 1,750 feet; and the general alti-
tude of Morrisons Cove and Raystown Valley is 1,200 to
1,400 feet. The summits of the high ridges, the spurs and
terraces at 1,600 to 1,750 feet, and the tracts at the next lower
level (Morrisons Cove, ete.) are believed possibly to be rem-
nants of former more or less extensive peneplains, the highest
of which is the Kittatinny peneplain, named from Kittatinny
Mountain, in New Jersey; the intermediate one the Schooley
peneplain, named from Schooley Mountain, in New Jersey;
and the lowest one the Harrisburg peneplain, named from the
Harrisburg region, Pennsylvania. The origin of these features
is explained under “Geologic history.”

DRAINAGE

These quadrangles lie in the Susquehanna River drainage
basin, and the principal streams are the Juniata River, Rays-
town and Frankstown Branches of the Juniata, Clover Creek,
Piney Creek, and Plum Creek, in Morrisons Cove, and Great
Trough Creek, in the Trough Creek Valley. The part of the
quadrangles west of Tussey Mountain is drained by Frankstown
Branch; the part east of Tussey Mountain, except a small area
east of Sideling Hill, is drained by Raystown Branch. Rays-
town Branch is the largest stream in the area and is remarkable
for its meandering course.

The fall of the larger streams is moderate, but the slope of
the smaller streams heading close to the high escarpments is
rather steep, even along their lower courses. The range of
grade is'shown in the following table:

Amount and rate of fall of principal streams in the Hollidaysburg and
Humntingdon quadrangles

Stream e T%gleg;m (feet gg.xl'lmile)
Raystown Braneh . . . ... 35 160 4.6
Frankstown Brauch ... . .. . . .. 31.5 340 10.8
Clover Creek .. ______.__. A - 19 350 29
Great Trough Creek . ... ... ... . 18.6 510 28
Beaverdam Creek (to Altoona) .. ... . _. 9 190 21
PoplarRun. .. ... ... .. 5.5 340 62

The average rate of fall shown in the last column fails to
express a significant feature of the stream beds—the diminish-
ing rate of fall downward. TFor example, Frankstown Branch
falls 160 feet in the first 7 miles of its course, which is 23 feet
to the mile, 100 feet in the next 9 miles, which is 11 feet to
the mile, and 80 feet in the mnext 14 miles, which is 6 feet to
the mile.

DESCRIPTIVE GEOLOGY
STRATIGRAPHY
SYSTEMS REPRESENTED

Except the alluvial deposits along the streams, the rocks
that crop out in the Hollidaysburg and Huntingdon quad-
rangles are of Paleozoic age. The total thickness is 23,000
to 25,000 feet, and all the Paleozoie systems except the
Permian are well represented.

CAMBRIAN SYSTIM

The rocks of Cambrian age include, in ascending order, the
Waynesboro formation, the Pleasant Hill limestone, the Warrior
limestone, and the Gatesburg formation. :

WAYNESBORO FORMATION

Name and definilion. — The Waynesboro formation was
named for its exposures at Waynesboro, in. Franklin County.
It is the oldest exposed formation in these quadrangles, where
it is overlain by the Pleasant Hill limestone.

. Distribution.—The formation crops out only on the north
half of the low ridge that extends south from a point 1 mile
west of Clover Creek, in the southeast quarter of the Holli-
daysburg quadrangle. The rocks along this ridge have. been
thrust up as a wedge between two faults, and the Waynesboro
is out of its normal relations to the adjacent rocks, except at
the south edge of its outcrop, where it dips normally south
under the Pleasant Hill limestone.

Character.—The part of the Waynesboro that crops out in

this area consists of green and dark shale, some bands of
purple shale, thin-bedded fine-grained greenish micaceous
sandstone, layers of hard quartzite, and layers of quartz con-
glomerate containing abundant pebbles from the size of millet
grains to that of peas. Surficial pieces of porous, highly ferru-
ginous sandstone with traces of fossils indiecate calcareous sand-
stone bands from which the calcium carbonate has been
leached out in weathering.

Thickness—The conditions of exposure do not permit a
close determination of the thickness of the exposed part of this
formation, which may not exceed 200 or 300 feet, and, as its
bottom is not exposed, its full thickness here is unknown.

9

At Waynesboro, in Franklin County, the formation is 1,000
to 1,500 feet thick.

Age and correlation.—According to Stose, the upper part of
the Waynesboro in Franklin County is composed of shale,
part of it purple, and sandstone. The beds described here
have a similar lithologic character and the same stratigraphic
position, which justify their identification as Waynesboro.
The fossils include Olenellus, Bonnia?, and Hyolithes communis?.
The Waynesboro is correlated with the Rome formation of the
southern Appalachian region, which, because it carries Olenellus
and other genera of the same family, is classed as Lower

Cambrian.
PLEASANT HILL LIMESTONE

Name and definition.—~The Pleasant Hill limestone was
named for the excellent exposures of its upper part at Pleasant
Hill Church, 1 mile northwest of Henrietta. It is underlain
by the Waynesboro formation and overlain by the Warrior
limestone. -

Distribution.— There are only two small tracts of the
Pleasant Hill limestone in this area—one about a mile north-
east of Henrietta, in the southeast corner of the Hollidaysburg
quadrangle, and the other on the high knob about three-
quarters of a mile northeast of Ganister, in the northwest corner

of the Huntingdon quadrangle.

Character—The lower part of the Pleasant Hill limestone
is composed of thin-layered argillaceous, sandy, and mica-
ceous limestone with some calcareous shale, and the upper part
of thick-bedded fine-grained dark-gray limestone. On weath-
ering the argillaceous layers turn to clay shale or to greenish
sandy, micaceous, shaly rock, pieces of which 1 foot square
and smaller are scattered  plentifully upon the surface of its
outcrop. Some layers of the limestone have dark oolitic grains
and larger rounded dark inclusions that look like pebbles and
are fossiliferous.

Thickness—As delimited the total thickness is about 600
feet, of which the lower argillaceous part makes up 400 feet
and the upper pure limestone part 200 feet.

Age.—The following fossils identified from a larger number
of species collected at Pleasant Hill are believed to indicate
the Middle Cambrian age of the Pleasant Hill limestone:
Hyolithes princeps?, Alokistocare sp., Blainia and Olenotdes sp.

WARRIOR LIMESTONH

Name and definition.—The Warrior limestone was named
for Warriorsmark Creek, in the northern part of Huntingdon
County, along which it crops out. The formation occupies the
stratigraphic 1nterval between the Pleasant Hill hmestone
below and the Gatesburg formation above.

Distribution.—The Warrior limestone crops out in a strip
14 miles west of Williamsburg, in a small area northwest of
Drab, in the fault block half a mile northwest of Henrietta,
and in a triangular area in the southwestern part of the
Hollidaysburg gquadrangle.

Character—The Warrior formation is predominantly fine-
grained dark-gray limestone, in layers 1 foot or less thick,
commonly separated by shaly partings. A large part is highly
magnesian, even dolomite, but the formation includes con-
siderable pure limestone, some thin quartzite beds, and layers
full of rounded quartz grains. The following section illus-
trates the various phases:

Section of the Warrior limestone on Frankstown Branch mzdway between
Wz&dzambburg and Ganister

Gatesburg formation.

‘Warrior limestone: Feet
22. Not exposed, about___________________________________ 200
21. Limestone, bluish, thin bedded; contains trilobites,

aboub .. 50
20. Dolomite or magnesian limestone, dark, fine grained,

about _._______________._._. S 300
19. Limestone, gray, full of rounded quartz grains; pro- .

jects prominently like a dike on face of bluff_______ 10
18. Not exposed . 50
1%. Dolomite or magnesian limestone, blue, sandy .__.___ 10
16. Dolomite or magnesian limestone, sandy, cross-

bedded; weathers to sandstone ________.____________ } 4

15. Dolomite or magnesian limestone, with sandy streaks

and layers 6 inches or less thiek___.________________ 8
14. Quartzite, core of dikelike projection on face of bluff 6
13. Dolomite or mag‘nesxan limestone, sandy. . ._.______ 2
12. Dolomite or magnesian limestone, some cross-bedded 5
1. Quartzite . ____ 1
10. Dolomite or magnesian limestone ____________________ 10
9. Dolomite or magnesian limestone, with quartzite
layers e 5
8. Dolomite or magnesian limestone, thick bedded..____ 150
7. Not exposed ..o e 50
6. Dolomite or magnesian limestone, blue, thick bedded 30
- 8. Not exposed .. 100
4. Dolomite or magnesian ]unestone bluish, thick bed-
ded . 10
8. Limestone, argillaceous, siliceous, shaly, with quartz
grains ..o 20
2. Dolomite, sandy, 888y - oo © 50
1. Dolomite or magneman limestone, dark, fine gramed -
aboutb. e e - 180
1,251

The quartzite layers of this section are composed of sub-
angular to well-rounded translucent quartz grains like those
so abundant in some of the limestone layers. The grains are
0.1 to 1 millimeter in diameter. :

in abundance.

Thickness.—The thickness of the Warrior limestone is 1,250
feet.

Age and correlation.—The Warrior limestone carries cryp-
tozoons (see pls. 7-9), brachiopods, and trilobites but not
Collections have been made in the southwest-
ern part of the Hollidaysburg quadrangle and the adjoining
northwestern part of the Everett quadrangle, on the bluff of
Frankstown Branch between Williamsburg and Ganister, at
points on the road along Warriorsmark Creek within 2 miles
southeast of Warriorsmark, north of the Huntingdon quad-
rangle, and within a radius of a mile or two southeast to south-
west of Waddle, in the Bellefonte quadrangle, Centre County.
From these localities probably as many as 20 species of
trilobites belonging to several genera have been collected and
examined by Walcott, Ulrich, and Resser, and a few species
have been identified. The following species have been de-
scribed from this formation: Blountia kindlei Resser, Coosella
brevis Resser, Kingstonia ara (Walcott), Kingstonia kindlei
Resser, JMenomonia avitas (Walcott). Other undescribed
species have been referred to Blountia, Modocia, Loncho
cephalus, Kingstonia, and Qenevievella. - Pemphigaspis bullata,
a peculiar and problematic fossil described by Hall,3 has been
found at two localities, at one of which the containing beds
are near the top of the Warrior.

This fauna is clearly of early Upper Cambrian age. Iden-
tical or related species are found in the upper part of the
Nolichucky shale and Conasauga formations of the southern
Appalachian region; in the Eau Claire sandstone of Wisconsin;
the Bonneterre dolomite of Missouri; the Cap Mountain lime-
stone of Texas, and the Pilgrim limestone and its equivalents
in the western United States.

GATESBURG FORMATION

Name and definition.—The Gatesburg formation was named
for (zatesburg Ridge, in Centre County, Pa., on which is strik-
ingly displayed the characteristic mantle of sand and sandstone
boulders derived from the formation by weathering. It includes
the Stacy dolomite member at the bottom and the Ore Hill
limestone member in the middle.

Distribution.—The Gatesburg crops out west and southwest
of Williamsburg, on the Woodbury anticline northeast of
Martinsburg, near Ore Hill, and in the fault block just west
of Henrietta. The best exposures are on the river bluffs near
Williamsburg and along the Pennsylvania Railroad east of
Birmingham, a few miles north of the Huntingdon quadrangle.
The quartzite layers are best displayed at the Bummgham
locality. »

Character.—Exclusive of the Ore Hill limestone member,
the Gatesburg formation is composed predominantly of thick-
bedded, coarsely crystalline dark-bluish dolomite with layers
of quartzite, which are especially abundant in the upper 1,200
feet. Some light-colored and finer-grained layers of dolomite
occur. Oolitic layers and layers full of rounded sand grains
abound. The distinctive characteristic, however, is the quartz-
ite in layers 1 to 10 feet thick. The surficial sand, boulders,
and cobblestones resulting from the weathering of these layers
give the impression that the underlying rocks are sandstone
only. In places the residual sand is as much as 20 feet thick.
The sand grains are from 0.1 to 1 millimeter in diameter.
Silicified oolite, abundant near the top of the formation,
resembles a mass of millet grains embedded in a sandy matrix.
The oolite grains range from 0.5 to 1.25 millimeters in diameter.
The Gatesburg yields practically no chert, a character by
which it can be easily distinguished from the Mines dolomite,
next overlying it. At the top of the formation is a layer of
dolomite full of poorly preserved gastropods belongmg mainly
to the genus Sinuopea.

Thickness—The thickness of the Gateshurg formation is
1,750 feet. Of this thickness the Ore Hill limestone member
makes up 100 feet and the Stacy dolomite member, at the
bottom, 500 feet.

Topographic expression.—Owing to the resistant character of
the formation it everywhere forms rather high ridges within
the comparatively level limestone valleys. Most of the area of
these ridges is forested.

Stacy dolomite member.—The Stacy dolomite member was
named for Stacy Knob, 1 mile west of Larke, in the Hunting-
don quadrangle. It makes up the lower 500 feet of the
Gatesburg formation and is distinguished by the absence or
relative fewness of quartzite beds.

There are no complete or even good exposures of the Stacy
member in the area, but a very good idea of its general char-
acter can be obtained from the soil, dolomite débris, and
scattered exposures of the beds on the summit and west side of
Stacy Knob.

. Ore Hill lymestone member.—The Ore Hill limestone mem-
ber was named for Ore Hill, in the southwestern part of the
Hollidaysburg quadrangle, where it has been quarried. It lies
about at the middle of the upper two-thirds of the Gatesburg

3 Hall, Jawes, Supplementamy note on some fossils of the lower beds of
the Potsdam sandstone of the upper Mississippi Valley: New York State
Cab. Nat. Hist. Sixteenth Ann. Rept., p. 221, pl. 5, A, figs. 3-5, 1863, ;

)



formation and is known from Larke to a point 1} miles
northwest of the town of Clover Creek, thence northward along
both flanks of the Woodbury anticline about to the latitude of
Larke, and at a number of points on the east limb of the
Roaring Springs anticline from Ore Hill southward beyond the
limits of the Hollidaysburg quadrangle.

- It is best displayed just north of the road half a mile north—
west of Drab, at a quarry on the same outcrop on the ridge
2 miles north of Drab, and at a quarry by the roadside three-
quarters of a mile southwest of Ore Hill, where road metal was
obtained for the State highway.

The Ore Hill is a thin-bedded bluish to dark-gray, mostly
fine-grained limestone, with a few coarse-grained layers. It is
about 100 feet thick.

Age and correlation.—The only described species are Pela lela
hoyti?, Elvinia roemert, Cheilocephalus butisi, Burnetia cava,
and B. pennsylvaniea. Among the described genera are species
of Irvingella, Housta, Plethopeltis, and Saratogia.

Two faunal horizons representing widely separated horizons
in the middle and late Upper Cambrian appear to be repre-
gented in the collections from this member. Elinia, Burnetia,.
Irvingella, and Housia are all characteristic of the Franconia

sandstone of Wisconsin and its equivalents, such as the Davis.

formation of Missouri, the Honey Creek limestone of Oklahoma,
the lower part of the Wilberns formation of Texas, a portion of
the Deadwood formation of the Black Hills, and the Dunder-
berg shale of the Eureka district, Nevada, and its equivalents
elsewhere in western North America. Elvinie roemeri also
occurs in the Theresa dolomite of New York.

Plethopeltis, Saratogia, and Pelagiella hoyty also occur in the.

Hoyt limestone of New York, which some consider to be late
Upper Cambrian equivalent to the Jordan and Madison for-
mations of the Upper Mississippi Valley and the Eminence
dolomite of Missouri, whereas others make the Hoyt equivalent
to a portion of the Franconia. The close association of these
forms with fossils of early Franconia age in the Ore Hill lime-
stone member lends support to this view. On the ground of
stratigraphic relations the Gateshurg is also tentatively correlated
with the Conococheague limestone of Cumberland Valley, Pa.,
and the Copper Ridge dolomite of Virginia, Tennessee, and
Alabama.

ORDOVICIAN SYSTEM

"In these quadrangles the rocks of Ordovician age consist
predominantly of dolomite and limestone but end above with a
thick shale formation. They include the following formations,
named in ascending order: Mines dolomite, Larke dolomite,
Stonehenge limestone (?), Nittany dolomite, Axemann limestone,
Bellefonte dolomite, Carlim, Lowville, Rodman, and Trenton
limestones, Reedsville shale, Oswego sandstone, and Juniata
formation—in all about 5,900 feet thick.

BEEKMANTOWN GROUP

The Beekmantown group of the Champlain Valley is repre-
sented in the Hollidaysburg and Huntingdon quadrangles by
the Mines dolomite, the Larke dolomite, the Nittany dolomite,
the Axemann limestone, and the Bellefonte dolomite.

MINES DOLOMITE

Name and definition.—The Mines dolomite was named for
the town of Mines, 5 miles southwest of Williamsburg. Its
outcrop, marked by abundant chert, passes about a quarter of
a mile east of Mines. It extends from the top of the Gates-
burg to a bed of light-gray fine-grained siliceous dolomite with
brachiopods (Langula) that crops out on the east brow of the
ridge between the eastern two of the three roads leading south-
ward from Williamsburg. ‘

Distribution.—The Mines dolomite has the same distribution
as the Gatesburg formation. It is best displayed just south of
Williamsburg on the crest of the ridge above mentioned.

Character—~The dolomite of the Mines resembles closely in
outward appearance that of the Gatesburg formation. How-
ever, the Mines yields abundant chert and has no sandstone,
whereas exactly the reverse is true of the Gatesburg. Much of
the Mines chert is very rough or scoriaceous; some of it is
oolitic; most of it is light gray but is made very dark by
characteristic black oolite grains. The pieces of chert are of
all sizes up to a foot or more in diameter. Many pieces consist
of silicified specimens of Cryptozoon, the individuals ranging
from 1 inch to more than 1 foot in diameter. These chertified
specimens of Cryptozoon and the black oolite grains are con-
fined to the Mines dolomite, occur everywhere on its outcrop,
and serve to identify it with certainty.

Thickness—The Mines is about 250 feet thick.

Age and correlation.—At the bottom of the Mines on the
point of the spur just south of Williamsburg is a layer of its
characteristic dolomite about 2 feet thick crowded with the
remains of gastropods of the genus Stnuopea. These are
hardly if at all distinguishable from §. vera and S. planibasalis
of the cherty dolomite which in the past has been assigned
to the lower part of the Gasconade dolomite of Missouri but
which is treated by H. S. McQueen as a separate unit, under
the name Van Buren formation, in a report issued by the

Hollidaysburg-Huantingdon

‘one 5 feet and the other 1 foot thick, were seen.
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Missouri Bureau of Mines and Geology in March, 1930.4
This horizon has also been recognized in central Texas and is
probably present in the lower pomou of (Jhepultepec dolomlte.
of the southern Appalachlan region.

LARKE DOLOMI’l B

l\ame and deﬁmtwn —The Larke dolomite is well exposed:

at Larke, 3 miles south of Williamsburg, and the formation
was named for that place. It includes the dolomite between
the cherty Mines dolomite below and the hght—gray and fossil-
iferous Nittany dolomite above.

. Distribution.—The areal distribution of the Larke is the
same as that of the Mines and Gatesburg. The best exposures.

are at Larke, along the railroad just east of Williamsburg, half.
a mile southeast of Williamsburg on the road to Sparr, and on.

the crossroad just. west of the railroad track about a mile south
of Roaring Spring. '
Character—The Larke. dolomlte is composed mamly of

thick-bedded, coarsely crystalline dark-blue dolomite with a.
very little sandstone in thin layers and light-gray chert in:

thin plates. The lower 50 feet is light gray, fine grained, and
thin bedded or laminated, with siliceous matter in thin laminae
that appear as fine raised lines on weathered surfaces. ‘

Thickness.—The total thickness of the Larke is 250 feet. )

Age and correlation.— Helicotoma uniangulata, a very widely’
distributed gastropod, diagnostic of the Chepultepec dolomite
of Alabama, the Gasconade dolomite of Missouri, the Oneota
dolomite.of Wisconsin, and equivalent beds elsewhere in North
Anmerica, and. a species of Finkelnbergia, apparently identical
with a species common in the Gtasconade dolomite of Missouri,.
occur in the Larke. The type specimen of H. uniangulata was:
found in the vicinity of Saratoga Springs, N.Y., in chert believed.
to be derived from cherty beds in the top of the Little Falls
dolomite. All these  formations are overlain by limestone
or dolomite of Beekmantown age, which, except in Wisconsin,
corresponds to a portion of the Nittany dolomite, which overlies
the Larke. The Larke is therefore correlated with the Gas-
conade, Chepultepec, Oneota, and upper part of Little Falls.
dolomites.

HIATUS BETWEEN LARKE DOLOMITE AND NIfTANY DOLOMITE

At Bellefonte, in Centre County, the Mines dolomite is
succeeded above by the Stonehenge limestone, which is 662
feet thick. Throughout most if not all of these quadrangles,
however, the Stonehenge limestone is absent and the Larke
dolomite is unconformdbly overlain by the Nittany dolomite.

NITTANY DOLOMITE

Name and  definition.—The Nittany dolomite was named
for its exposures in the vicinity of Nittany Furnace, near
Bellefonte, in Centre County.
the top of the Larke dolomite to the bottom of the Axemann
limestone, the intervening Stonehenge limestone not being
certainly identified.

Distribution.—Beginning at the fault in Bloomfield Town-
ship, near the southwest corner of the Hollidaysbuw quad-
rangle, the Nittany dolomite crops out in a broad zigzag belt
running to the north line of the Huntingdon quadrangle 3
miles north of Williamsburg. There are also two small areas
at the quadrangle boundary north of Ganister. The best
exposure of the Nittany is along the south bank of Franks-
town Branch 1 mile northeast of Williamsburg, where nearly
every foot is visible. In these quadrancrles the Stonehenge,
which underlies the Nittany farther east, is not certainly known,
but it may be represented by a few feet of dark, corpact lime-
stone at the base of Nittany exposed about four-fifths of a mile
southeast of Ore Hill. About 10 feet of thin-bedded dolomite
is exposed immediately beneath this limestone at that point.

Character—The Nittany is all dolomite, mostly light gray
or bluish gray, tine grained, and in layers as much as 2 feet
thick. (See pl. 10.) It has a few layers of coarse-grained
dark-gray dolomite and a few with quartz grains. The
bottom 50 to 100 feet, as exposed north of Williamsburg, is
thin bedded, argillaceous, and slightly ferruginous, weathering
to clay with thin rusty slabs of dolomite. Much dense resid-
ual chert in pieces, the largest 6 feet in diameter, is scattered
over the surface underlain by the Nittany. Chert full of
rhombohedral cavities from which crystals of caleite or dolo-
mite have been dissolved out is common. A little of the chert
is oolitic, but in contrast to the oolitic chert of the Mines, the
oolitic grains are generally white in a black matrix. There
is, however, but little chert in the dolomite itself. In a com-
pletely exposed section of about 1,000 feet along the river
bank about 1 mile northeast of Williamsburg only two beds;
Elsewhere
only a few thin layers of oolitic chert and scattered plates,
stringers, and nodules were observed. On the broad, flat spur
1 mile southwest of Clover Creek post office spheroidal masses
of chert, the largest 8 inches in diameter, attract attention.
These chert bdnb may be of organic origin, being perhaps
another form of Cry J}?thOO’n either C. steels or C. minnesolense.

1The Missouri Geological Survey now (1943) considers the Van Buren to
be the basal member of the Gasconade dolomite.

In this area it extends from

" texture from coarse grained to nongranular.

Thickness. — The Nittany is about 1,000 feet thick as
measured southwest of Roaring Spring, where the rocks are
vertical and the limits can be determined closely.

Age and correlation.—Fossils are scarce in the Nittany,
being liberated from the dolomite matrix and brought to
view only in the residual chert. Search in a pile of chert
usually results in the discovery of a few. specimens, mostly
gastropods (snail shells), generally so badly preserved as not to
be identifiable with certainty. The most common and best
preserved of these fossils are species of Lecanospira. This
form marks the lower beds of the Beekmantown limestone at
Beekmantown, N. Y.; a horizon near the middle of the Knox
dolomite in Virginia and Tennessee; the Longview limestone
of Alabama; the Roubidoux formation of Missouri; and a
borizon near the middle of the Ellenburger limestone of Texas.
Throughout the geographic range mentioned Lecanospira is
present in and confined to the lower 1,000 feet or less of the
dolomite of Beekmantown age. This same characteristic fossil
is known through Quebec to Newfoundland and even in the
Durness limestone of northwestern Scotland and marks a con-
tinuous ancient seaway from Scotland to Missouri. Another
gastropod, Roubidouzia umbilicata, characteristic of the Roubi-
doux formation of Missouri, and known from the same horizon
in the southern Appalachians and Texas, has been found in the
Nittany. of the Tyrone quadrangle north of the Huntmgdon
quadrangle. .

AXEMANN LIMESTONE

- Name and definition.—The Axemann limestone was named

for -its outerops: about 1 mile east of Axemann, in Centre
Couunty. - As the Axemann is a limestone in the midst of dole-
mite, it is very serviceable as a horizon marker. It separates
the Nittany dolomite below from the Bellefonte dolomite
above. :
Distribution.—The Axemann limestone crops out in a sinu-
ous belt marked by quarries from a point near Barbara, in the
northeastern part of the Hollidaysburg quadrangle, to a point
about 1 mile south of Roaring Spring. Another strip offset
by the Henrietta faults extends from Shelleytown, in the
Huntingdon quadrangle, 4 miles south of Williamsburg, to
the south boundary of the Hollidaysburg quadrangle.

About 1 mile south-southwest of Roaring Spring the
Axemann limestone can be distinguished between the Nittany
and Bellefonte dolomites, but it could not be traced farther
south, notwithstanding the fact that at one place there is a
continuous exposure of 200 or 300 feet of dolomite apparently
including the Axemann horizon. It likewise appears to be
absent in a belt stretching from a point less than half a mile
north of Shelleytown to the north edge of the Huntingdon
quadrangle, but at Mount Etna, 2} miles due north of Cove
Forge, it is present and has its usual thickness and character.

The best exposures of the Axemann are in the broad outerop
where it swings around the south end of the Scotch Valley
syneline 1} miles southwest of Curryville and at'Shelleytown,

- where the section given below is exposed.

- Character—The Axemann consists mainly of limestone but

containg a few thin layers of dolomite. The limestone is thin:
bedded and dark bluish gray, and its several layers range in
Some layers con-
tain small rounded pebbles of black limestone and others flat
pebbles of considerable size. The limestone weathers to a
smooth bluish surface easily distinguishable from the gray-
weathering, sandy-looking dolomite above and below it. Fos-
sils are common in the layers that have the black pebbles and.
are present throughout the formation. Below is a detailed
seéction of the limestone measured at Shelleytown:

Sectzon of the Axemann ltmestone at Shelleytown

Belletonte dolomite. : Ft. in.
48. Dolomite Il b

. Axemann limestone: T
47. Limestone, thin bedded dark fine-grained,.

banded; contains fossils____ ... _____________ 10
46. Dolomite or magnesian limestone __. _________ 1 8
45. Limestone, dark blue, granular _____.__________ A
44. Notexposed _____... . _.__. e 3.
43. Limestone?____._ S 10
.42. Dolomite______ e i e e T
41. Notexposed ______ ... ._____ 1
40. Limestone, blue ______________________ P 6
89, Limestone, dark, granular, thin bedded;
weathers blue; contains fossils_____________ .. 15
38. Partly exposed; shows blue limestone layers and )
at least one thin layer of dolomite_____________ 25
. 37. Limestone, dark; coarse gra,med contains fos-
sils 8
36. Not exposed ______ S e 3
85. Limestone, dark, granular, partly exposed _____ ‘4
84, Notexposed ._______. ... @ .-
83. Dolomite, light blue, fine grained, shaly________ 1
32. Limestone, coarse grained; c¢rinoidal joints )
. abundant__ . ___________ em ez 4
8l. Notexposed . _ .. . . ___________ 4
80. Limestone, dark, fine grained _______.__________ 1
29. Dolomite, light bluish, fine grained _____._ S |
28. Limestone, dark blue, mostly coarse grained... 12 .
27. Limestone, dove-colored, glassy texture. ______ 1 2
26. Dolomite ______ . ____ 1
25. Limestone, dark, granular, thin bedded _______ .8
24. Dolomite ._____________ . R
28. Limestone, dark blue, fine grained _____________ 1
22. Dolomite, light, fine grained, thick bedded _.__ 6



Ft. in
21. Limestone, dark, coarse grained_____._______ ___ 2 6
R0. Not exposed __________ . __ 2
19, Limestone, dark blue, fine grained, thin bedded 15
18, Dolomite .. 1
17. Limestone, like No. 19______ __ . __________ 20
16. Limestone, shaly . ____ . 3
15. Limestone, dark, coarsegrained._ ._____ . _____. 1 6
" 14. Dolomite __ L 2
13. Limestone, dark, thick bedded__.. _____________ 2 6
- 12, Dolomite . 1
11. Limestone, dark, thick bedded .. . ____._.__.__ 7
10. Dolomite, light and dark gray, fine grained... 1 6
9. Limestone, dark, granular, thin bedded ._.___. 6
8. Dolomite, banded with siliceous layers__._ ..__. 4
7. Limestone, dark, granular, thin bedded .. _..__ 5
6. Dolomite _._____ 1 3
5. Limestone, dark, granular, thin bedded __...__ 6
4. Notexposed ..o o 2
8. Dolomite ... . 2
2. Notexposed _. .o . 2
1. Limestone or dolowite, shaly______ S 1
Nittany dolomite. —2-63———6

Thickness.—According to the preceding section, the Axemann
is 203 feet thick. This thickness appears to be the maximum.
Its upper and lower limits can not everywhere be accurately
determined, but most observations seem to indicate a thickness
of about 150 feet.

Fossils and correlation.—TFossils are fairly abundant in the
Axemann limestone. The species are largely undescribed, but
some have been identified either specifically or generically,
including one species of brachiopod, nine species of gastropods,
and seven species of trilobites.

Of the trilobites two species are identical with or very close

relatives of species that occur in the fossiliferous beds at Fort .

Cassin, Vt., somewhat above the middle of the Beekmantown
limestone. Most of the gastropods likewise are Beekmantown
forms known from Newfoundland to Alabama, where they occur
in the lower part of the Newala limestone and beneath the Cera-
topea zone described under the Bellefonte dolomite. Maclurites
affinis is especially notable for the persistence of its occurrence
at this general horizon throughout the Appalachian Valley,
and it occurs also in the limestone at Fort Cassin. It seems,
therefore, that the Axemann may occupy a horizon substan-
tially equivalent to the lower part of the Newala limestone of
Alabama and beneath the horizon of the Cotter dolomite
of Arkansas, in which Cerafopea is very abundant. Owing to
the common elements in the faunas of the Axemann limestone
and the limestone at Fort Cassin the two horizons have been
tentatively correlated, but Ulrich seems inclined at present to
correlate the Axemann limestone with the Jefferson City dolo-
mite of Missouri, which lies below the Cotter dolomite ( Ceratopea
zone) of that region and thus appears to hold the same strati-
graphic position as the Axemann.

BELLEFONTE DOLOMITE

Name and definition.—The Bellefonte dolomite was named
for Bellefonte, Centre County, a large part of the town being
situated upon its outcrop. It includes all the dolomite of
these quadrangles above the Axemann limestone and below
the Carlim limestone.

Distribution.—There is a very small area in the northwest
corner of the Huntingdon quadrangle; a long zigzag belt
extending from Ganister to a point near Baker Summit, near
the south line of the Hollidaysburg quadrangle, where its out-
crop is faulted out; and a belt extending from Williamsburg
to the vicinity of Henrietta. The best exposure is along
Frankstown Branch about 1 mile northeast of Williamsburg.

Character—Nearly all of the Bellefonte is dark fine-grained
thin to thick bedded dolomite. There are a few light-gray beds
- and a little dove-colored nongranular limestone. A consider-
able thickness of light-gray fine-grained rock in the upper part
of the Bellefonte, effervescing freely in acid and probably low
in magnesia, is exposed on the railroad opposite the mouth of
Clover Creek. In one section, through 200 feet of beds that
are apparently in the upper half of the Bellefonte, the dolomite
is blue and gray with thin layers of dark, apparently carbon-
aceous shale. ‘

Although prevailingly dark internally, the rock weathers
white with a mere chalky film, especially near the top of the
formation, which gives the Bellefonte a rather distinct aspect
by which it can generally be easily distinguished from the
overlying Carlim limestone. Throughout the upper 800 feet
or more exposed along the river northeast of Williamsburg are
thin cherty layers here and there in the mass, much of the
chert being black and in the form of nodules, less in thin
plates or irregular stringers. The surfaces underlain by the
Bellefonte dolomite are in places strewn with chert in scoria-
ceous slabs and large boulders. In the lower 200 feet quartz
grains are fairly plentiful.

Thickness.—The Bellefonte is about 1,000 feet thick on
Halter Creek south of Roaring Spring, where its limits are
well defined and where, the layers being vertical, accurate
measurement i3 possible. It is about 1,250 feet thick east of
Williamsburg.

Age and correlation.—Tossils are even scarcer in the Belle-
fonte than in the Nittany dolomite. A few were found at
three localities, at each place in residual chert, as in the
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Nittany. The only well preserved ones seem to be Hormotonea
gracilens Ceratopea was found a short distance west of Covedale
in the Huntingdon quadrangle.

The most significant of the fossils, Ceratopea, is the operculum
of a gastropod, although the shell to which it belongs has not
yet been discovered. Several species of the genus have been
differentiated, all apparently confined to that part of the Beek-
mantown group younger than the Nittany dolomite. They are
especially abundant in the Cotter dolomite of Arkansas, where
species of other genera found here are associated with them.
The Ceratopea zone has been traced from Pennsylvania
through Virginia and Tennessee into Alabama, where it is
included in the Newala limestone. The discovery, since the
above was written, in limestone of Bellefonte age in Virginia,
of such characteristic Fort Cassin fossils as Plethospira cassini,
Fusispira obesa, Calaurops lituiformis and several species of
large coiled cephalopods, which are especially characteristic of
the limestone in the Fort Cassin region of Vermont, proves
conclusively the Fort Cassin age of a considerable part, at least,
of the Bellefonte.

HIATUS BETWEEN BELLEFONTE DOLOMITE AND CARLIM LIMESTONE

So far as known there is a hiatus between the Bellefonte
dolomite and the overlying Carlim limestone. A time interval
of great length may be unrepresented by sediments in central
Pennsylvania.

CARLIM LIMESTONE

Name.—The Carlim limestone was named for its exposures
in the Carlim quarry in the northwestern part of the Hunting-
don quadrangle. It overlies the Bellefonte dolomite and
underlies the Lowville limestone. The exact bottom: of the
Carlim ‘is somewhat difficult to locate in the field owing to
the mixture of layers of sparsely fossiliferous blue limestone
with layers of dolomite forming a transition zone from the
Bellefonte to the Carlim. The lowest fossiliferous limestone
layers are taken as the bottom of the Carlim. Such appar-
ently gradational phenomena are probably the result of mixing
of residual material from the rocks of the earlier formation
with the first deposited material of the succeeding formation.

The Carlim limestone is of especial interest because of its
large utilization as flux in the smelting furnaces at Pittsburgh.

Distribution.—The Carlim limestone crops out in a narrow
band along the west foot of Tussey Mountain to Henrietta,
where its outcrop is offset westward by the Henrietta faults.
Farther west, beginning at a point on the Henrietta fault
1 mile north of Ganister, its outcrop follows the southeast base
of the Lock-Dunning Mountain ridge nearly across the quad-
rangle, passing through Martinsburg and Roaring Spring.

Character.—The lithologic character of the Carlim limestone
is indicated in the following section, which is typical for the
region.

Section of Lowville and Carlim limestones at Clover Creek quarry

Feet
Trenton limestone. ... .. 5004
Rodman limestone:
Limestone, thin bedded, dark gray, coarsely gran-
ular or crinoidal; contains clayey impurity, unfit
- forchemicaluses_.____._ .. 30
Lowville limestone:
Limestone, thick to thin bedded (see pl. 11), dark,
largely nongranular, conchoidal fracture, some
very finely granular; weathers with white crust,
very low in impurities; contains Zelradium cellu-
losum, Cryptophragmus antiquatus, Streptelasma
profundum; about . ______________________________. 140
Carlim limestone:
Lemont limestone member:
7. Limestone, dark, fine grained, argillaceous,
siliceous, pyritiferous, fossiliferous; has shale
partings, sun cracks and wave marks;

rejected for flux. .. ___________.__ 40
6. Limestone, dark, nongranular, highly fossilif-
@POUS oo e 10

Beds beneath Lemont member:
5. Limestone, dark, thick bedded, in large part
finely erystalline; some nongranular like No.

6, some earthy layers (see pl. 12)_____. ______ 150

4. Dolomite __.___ . ____ 2
8. Limestone __________ .. 2
2. Dolomite _ .. . e 2
1. Limestone, banded ________.__________________ 2
208

Bellefonte dolomite:
Dolomite, dark, fine grained; tends to con-
choidal fracture; weathers with filiny white
crust.

The main body of the Carlim limestone is dominantly dark
bluish gray, finely erystalline, and in layers 1 to 2 feet thick.
At the bottom are a few feet to 20 feet of alternating limestone
and dolomite layers. The limestone of the basal layers is
light or dark gray and fine grained or compact. At Carlim
some of these limestone layers are sun cracked and ripple
marked.

The chemical character of the Carlim is indicated by the fact
that all of it except the Lemont member is used for flux. The
average composition at one quarry is silica and alumina 4.75,
magnesia 4.5, phosphorus 0.08-1, sulphur 0.04, calcium car-
bonate to make 100 per cent 90.6-90.63.

Thickness.—The thickness of the Carlim ranges from 100 to
200 feet. At the Clover Creek quarry it is 208, feet thick; at

Ties the Rodman limestone.

the Josephine quarry, 1} miles north of the Clover Creek
quarry, it appears to be about 100 feet; at Carlim, about 100
feet; at the Blair quarries, 2 miles north of Carlim, beyond
the quadrangle line, 200 feet; at the St. Clair quarry, at
Ganister, 175 feet; and at Roaring Spring the Carlim and
Lowville limestones together have a thickness of about 430
feet, of which about 250 feet is believed to belong to the
Carlim. The average thickness is about 180 feet.

- Lemont argillaceous limestone member.—The upper 30 to 40
feet of the Carlim limestone in Blair and Huntingdon Counties
is highly siliceous and argillaceous, weathering a dirty white
or gray or yellowish color and appearing quite different from
the rest of the Carlim. Some layers are reported to contain as
much as 25 per cent of insoluble matter. On account of this
difference in character these beds have been set off as a distinct
member, to which the name Lemont was given, because of
their exposure at Lemont, near State College in Centre
County. Throughout central Pennsylvania the Lemont mem-
ber is present wherever the Carlim is present. It is well known
to quarrymen, as it is fit only for road metal or ballast and is
an impediment to quarrying the better rock (Lowville and
Carlim) above and beneath it. In some quarries it is left
standing as a projecting rib owing to the removal of the good
rock on both sides of it. (See Atlas of Pennqylvama No. 96,
Tyrone Quadrangle, Plate 7A..)

Age and correlation.—The Lemont member of the Carhm is
moderately fossiliferous in these quadrangles and more so at
Lemont, Centre County, and at Naginey, Mifflin County.
The lower part of the Carlim is less fossiliferous. Twenty-
eight species from the Carlim have been identified, the most
useful of which for correlation are MMimella wvulgaris and
Opikina champlainensis, with which Maclurites magnus is
associated at Lemont and Naginey. These forms characterize
limestone in the middle Chazy at Crown Point, N. Y., on
Lake Champlain, and Macluriles magnus is abundant in and
characteristic of the Lenoir limestone of Tennessee and Ala-
bama. Another species, Ancistrorhyncha (Protorhyncha) cf. A.
ridleyana, is a guide fossil of the Ridley limestone of the Stones
River group of the Nashville Basin of Tennessee. The Lemont
is therefore correlated with the Chazy beds at Crown Point,
the Lenoir limestone of the southern Appalachian region, and
the Ridley limestone of middle Tennessee. Two other fossils
found in the lower part of the Carlim and somewhat doubtfully
identified—Salterella billingsi and Helicoloma subquadralo—
suggest the correlation of the lower part of the Carlim with the
Murfreesboro limestone, the basal formation of the Stones Rlver
group of middle Tennessee. ~

HIATUS BETWEEN CARLIM AND LOWVILLE LIMESTONE

The Lenoir limestone of eastern Tennessee is of about the
same age (middle Chazy) as the Lemont member of the Carlim,
and the typical Bays sandstone of Tennesse is regarded as of
about the same age as the Lowville limestone, which overlies
the Lemont member. The Lenoir and the typical Bays, how-
ever, are separated by a considerable thickness of intervening

.rocks, none of which are represented in Pennsylvania. It

thus appears that in the Hollidaysburg-Huntingdon region
there exists between the Lemont and the Lowville an uncon-
formity represented by several thousand feet of beds in eastern
Tennessee. Notwithstanding this great hiatus, however, there
is no discordance of bedding nor any irregularities of contact
between the Lemont member of the Carlim limestone and the
Lowville, as shown in Plate 12. ’

‘BLACK RIVER GROUP

The Black River group in this area is divided into two
formations—the Lowville limestone below and the Rodman
limestone above.

LOWVILLE LIMESTONE

Name and definition—The Lowville limestone was named
for its exposure in the village of Lowville, Lewis County, N. Y.
In these quadrangles it overlies the Carlim limestone and under-
Like the Carlim it is commercially
valuable as a source of flux.

Distribution.—The Lowville limestone has the same dlstm-
bution as the Carlim limestone. It is exposed in all the
quarries of the Williamsburg district and can easily be iden-
tified by its position between the impure, worthless beds of the
Lemont member of the Carlim limestone below and the Rod-
man limestone above. w

Character—The Lowyville is a dark, mostly compact hme—
stone and has a tendency to conchoidal fracture. (See pl. 11.)
Here and there is a layer of fine-grained dark rock such as
occurs in the Carlim limestone. At or near the bottom of the
Lowville is a 5-foot bed crowded with fucoids (fossil seaweeds).
(See pl. 13.) On weathering these fucoids are dissolved out,
leaving the rock honeycombed. The rock is of high purity,
probably purer than most of the Carlim limestone, so that it is
much sought for in quarrying. No analyses from this region
are available, but in Centre Ccunty, where it is the main
quarry bed, many analyses show it to contain generally less
than 2% per cent of insoluble matter. The compact rock is



seamed with minute veins and spotted with inclusions of calcite,
owing to which it is sometimes called “calico rock.”

Thickness.—The thickness of the Lowville is 140 to 180
feet. :

Age and correlation.—The Lowville in this region is fairly
fossiliferous. Among the 23 forms that have been identified
are Tetradium cellulosum and Cryplophragmus antiquatus
(Beatricea gracilis), which are common in the Lowville lime-
stone or its equivalents from Canada to Alabama. They
occur together also in the upper part of the Chickamauga lime-
stone in the vicinity of Birmingham, Ala., and indicate that the
Lowville is represented in the Chickamauga.

RODMAN LIMESTONE

Name and definition.—The Rodman limestone was named
~for its exposures at Rodman, 1 mile north of Roaring Spring.
It is an impure limestone of a highly characteristic aspect and
occupies the space between the thick-bedded Lowville below
and the Trenton limestone above.

Distribution.—The Rodman has the same areal distribution
as the Lowville, at the top of which it crops out throughout
these quadrangles. It is exposed at the top of every quarry in
the region and marks the top of the quarry rock, neither it
nor any bed above it being quarried.

Character.—The Rodman limestone is dark, thin bedded,
coarsely crystalline, and highly argillaceous or siliceous. It
weathers with a dirty-gray or earth-colored and rough surface.
The roughness is due to the coarse grain and the presence of
crinoid plates and fragments of other fossils. The highly
characteristic weathered surface and the fact that it marks the
top of the quarry rock make its recognition easy. It has been
recognized in the Bellefonte district also and is no doubt per-
sistent throughout the Nittany Valley. :

Age and correlation.—The Rodman is abundantly fossilif-
erous, but only in a few localities are well-preserved specimens
at all plentiful. One such place is Rodman, the type locality.

Among the 43 recognized species the most interesting is the
“Dall cystid” Kehinosphaeriles, an ovoid form, with the largest
diameter 2 inches, related to the modern sea urchins and sea
lilies. The Rodman fauna shows sufficiently close relationship
with that of the Echinosphacriles-bearing bed of the Chambers-
burg limestone of Pennsylvania as described in the Mercers-
burg-Chambersburg folio (No. 170, section, p. 8, column 1) to
warrant the tentative correlation of the Rodman with that zone
of the Chambersburg, which Ulrich has determined to be of
upper Black River age. [FEchinosphaeriles also occurs in the
Baltic Sea region of Iurope in beds regarded as of Black River
age. The Rodman fauna is a distinctly upper Black River
fauna somewhat closely related to that occurring in the Decorah
shale of Iowa and Minnesota. Of related interest is Aulvopora?
trentonensis, of the Rodman, which is the only species of the
genus so far reported from beds as old as Middle Ordovician
and which also occurs in the Decorah shale of Minnesota.
Other fossils of the Rodman important for correlation are
Plectoceras undalus and Gonioceras anceps, which occur in the
Watertown limestone of the Black River group of New York,
the first being confined to that zone so far as reported. The
Rodman is tentatively correlated with the Watertown.

HIATUS BETWEEN RODMAN AND TREXTON LIMESTONES

In the Chambershurg region about 600 feet of fossiliferous
limestone, the Chambersburg limestone as now defined, which
occupies a position apparently intermediate between the Black
River and Trenton limestones of New York, intervenes between
the Fehinosphaeriles zone referred to above and the base of the
Martinsburg shale of that region, the lower part of which cor-
responds to the Trenton limestone. In the Hollidaysburg-
Huntingdon region the Trenton limestone immediately succeeds
the Rodman limestone, leaving a stratigraphic gap caused by the
absence of the intermediate beds of the Chambersburg region,
provided of course that the Rodman is correctly correlated with
the Lchinosphaeriles zone.

TRENTON LIMESTONE

Name and definition.—The name Trenton is an old one and
was taken from Trenton Falls, on West Canada Creek, in
Herkimer County, N. Y. In these quadrangles the Trenton
is bounded below by the Rodman limestone and above by a
bed of black shale in the bottom of the Reedsville shale.

Distribution.—The Trenton has the same general surface
distribution as the Carlim and Lowville at the west base of
Tussey Mountain on the east and along the east base of the
Lock-Dunning Mountain ridge on the west. It crops out just
east of the quarries on Clover Creek and at Carlim and just
west of the quarries on Piney Creek and at Roaring Spring.

Character.—The Trenton limestone is thin bedded, dark to
black, nongranular or very fine grained, somewhat argillaceous
and siliceous, and moderately fossiliferons. The thinnest
layers are half an inch thick, and most of them are probably
less than 6 inches thick. At some points exposed layers are
cut by a multitude of cleavage or joint planes perpendicular
to the bedding, which divide the layers into small blocky
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pieces that are characteristic of the Trenton of this region. Its
outcrop can usually be detected through the abundance of
these small blocks scattered upon the surface. The rock
weathers invariably with a grayish exterior that contrasts
strongly with the black interior. The layers generally seem
to be in close contact and without conspicuous shaly partings.
The quantity of impurities is so great that the rock is unfit for
use as flux or lime, and it is not utilized for any purpose.

Thickness.—Fully reliable measurements of the thickness of
the Trenton are not obtainable in this region, but estimates
based on the dip and the width of outcrop give about 350 feet
at the east base of Dunning Mountain and 500 feet at the west
base of Tussey Mountain, showing that the thickness increases
eastward. .

Age and correlution.—In this region the Trenton is not a
highly fossiliferous formation, as it is in New York, but 19
species have been collected from it, including such characteristic
Trenton species as “Dalmanclle rogala,” Dinorthis pectinella,
Hesperorthis tricenaria, Parastrophina hemiplicata, Rhyncho-
trema increbescens, Sinuites cancellatus, Spyroceras bilineatum,
Ceravrus plewrexanthemus, Cryplolithus tessellatus, Brongniartia
(Homalonotus) trentonensis, Isotelus gigas, and Thaleops ovatus.
Besides these are a few species in the base of the Trenton
or in the top of the underlying Rodman limestone that are
rare in American Ordovician faunas. Brongniartia trentonensis
has been found only in central Pennsylvania, where it occurs
about 60 to 75 feet above the bottom of the Trenton. As this
species does not occur in the typical Trenton of New York the
beds carrying it in central Pennsylvania may be somewhat older
than the basal beds of the New York Trenton.

REEDSVILLE SIALE

Name and definition.—The Reedsville shale was named for
Reedsville, Pa., near which is a fairly good exposure of the
formation. It extends from the top of the Trenton to the base
of the Oswego sandstone. . :

Distribution.—The Reedsville shale crops out in a belt half
a mile wide along the west flank of Tussey Mountain, where
it dips east, and in another belt along the east side of the
Dunning-Lock Mountain ridge, where it dips west.

Character—The Reedsville has at bottom a stratum of
black shale, 40 feet or less thick, which includes thin layers
of black limestone, showing a gradual passage from the Tren-
ton to the Reedsville. Above the black shale is a considerable
body of olive-green shale, much of which is minutely jointed,
so that it weathers out into small prisms, the smallest of which
are the size of shoe pegs. Above the olive-green shale lies
several hundred feet of dark shale with many sandy and
highly fossiliferous limestone bands 1 foot or less thick. The
top stratum of the formation, in immediate contact with the
overlying Oswego sandstone, is a thick-bedded siliceous, fossil-
iferous rock 50 feet thick. (See pl. 14.) This bed, called the
Orthorhynchula zone from the rather abundant occurrence in
it of Orthorhynchule linneyi, a distinctive fossil, is pérsisten_t
in both lithologic and paleontologic character southward to
northern Tennessee and is thus a very important horizon
marker. , ‘ -

The basal black shale is well displayed in the old ore bank
at Henrletta, in the highway southeast of the point of Loop
and Lock Mountains about 2 miles north of Martinsburg, and
along the east base of Dunning Mountain, where pits have
been dug into it in search of coal. The olive-green shale is
exhibited at Martinsburg and along the highway east of Short
Mountain from McKee Gap to Dry Gap. In fact, débris of
this shale is more or less in evidence everywhere on the out-
crop of the formation. The dark shale with limestone bands
forming the upper part of the formation is best exposed in the
cut of the Pennsylvania Railroad between Point View and
Franklin Forge. ’ » ‘

Thiclness.—The total thickness of the Reedsville is 1,000
feet. ‘ A

Of the 42 species of fossils from the Reedsville that have
been identified, Diplograptus foliaceus vespertinus, Climaco-
graptus aff. C. typicalis, and Triarthrus becki occur in the
basal black shale and suggest that it is of Utica age. Aspido-
pora newberryt, Hallopora sigillaroides, Dalmanella multisecta,
Lingula wicklest, Orthorhynchula linneyi, Plectorthis fissicosta,
Strophomena hallie, Zygospira cincinnatiensis, Byssonychia
radiata?, Lyrodesma poststriatum, Plerinea demissa, and
several more pelecypods correlate the Reedsville with the
Lorraine group of New York, the Eden and Maysville groups
of southwestern Ohio, and the upper two-thirds of the Martins-
burg shale in other belts of the Appalachian Valley. Ortho-
rhynchula linneyi, Lingula nicklest, Byssonychia radiata?, and
several other pelecypods form a persistent assemblage in the
upper 50 feet of the Reedsville or the Martinsburg shale from
central Pennsylvania to central east Tennessee, where this zone
has heen recognized on the notrthwest side of Clinch Mountain
near the latitude of Morristown. The zone can be surely
identified in every belt of outecrop of the Martinsburg or
Reedsville along the northwest side of the valley within the
limits defined and is called the Orthorhynchula zone.

OSWEGO SANDSTONE

Name and definition.—The Oswego sandstone was named
for its exposures at Oswego, N. Y. It was called Oneida con-
glomerate by the Second Geological Survey of Pennsylvania
in the mistaken belief that it is the same as the Oneida con-
glomerate of central New York and was later called ‘Bald.
Fagle conglomerate” by Grabau. In these quadrangles it
overlies the Reedsville shale and underlies the Juniata
formation. :

Distribution.—The Oswego sandstone succeeds, with perfect
accordance of bedding, the heavy siliceous and fossiliferous.
(Orthorhynchula) beds included in the top of the Reedsville
shale. (See pl. 14.) It crops out along the west side of
Tussey Mountain and the east side of Lock and Dunning
Mountains, being marked by a distinct bench on the slopes of
the ridges near the crest.

Character.—The Oswego is fairly thick bedded, fine grained,
and steely blue-gray on fresh fracture and is speckled with
iron rust as if from the decomposition of iron pyrites. = Many
of the layers are delicately cross-laminated. At Bellefonte, in
Centre County, the Oswego includes layers of coarse conglom-
erate, but in this region pebbles are scarce; only a few small
ones were seen on the spurs southeast of Cove Forge. It
includes a few beds of greenish and red sandy shale, some of
them 5 feet thick. A layer of red shale in the base is exposed
in the railroad cut 1 mile southeast of Tyrone, about 14 miles
northeast of Altoona. ,

In Pennsylvania the Oswego may be of sand flat or fresh
water origin. The absence of fossils is one reason for this belief.

Thickness—The thickness of the Oswego, as nearly as it
can be determined, is 800 feet.

Age and correlation.—In New York the Oswego sandstone
lies above the Lorraine group and below the Queenston shale.
The upper half or so of the Lorraine group (Pulaski shale) is
regarded by Foerste and Ulrich as being equivalent to the
Fairview formation of the Maysville group of the Cincinnati
region, Ohio. The Juniata formation, which overlies the
Oswego in Pennsylvania, is correlated with the Queenston
shale of New York. Xurther, the Juniata and Queenston are
correlated with the Richmond group at Cincinnati, which over-
lies the Maysville. A few fossils reported by Ulrich from the
basal part of the typical Oswego of New York would indicate
an upper Fairview and lower McMillan age for that part, and
it seems most probable that the remaining (upper) part of the
Oswego corresponds to the upper McMillan part of the
Maysville.

JUNIATA FORMATION

Name and definition.—The Juniata formation was named
for the Juniata River, along which it is in places well exposed.

Tt includes all the red shale and sandstone between the under-

lying Oswego sandstone and the overlying Tuscarora quartzite.

Distribution.—The Juniata crops out on the west side of
Tussey Mountain and on the east side of the Lock-Dunning
Mountain ridge, on both ridges just below the crest. Its out-
crop is marked by a depression between the crest of the ridge
made by the Tuscarora quartzite and the bench on the sides of
the ridges made by the Oswego sandstone. There are no good
exposures of the Juniata in the Hollidaysburg and Huntingdon
quadrangles, although its presence beneath the areas of its out-
crop can everywhere be detected by the red soil and débris and
by an exposed bed of red shale or red sandstone here and
there.

Character—The Juniata formation is composed almost
wholly of red or brown shale and sandstone. The sandstone
is fine grained and carries flakes of mica. Many of its layers
are delicately cross laminated. The shale is not fissile but
lampy and would be more properly designated a mudrock.
It is slightly micaceous and appears to be sandy. The forma-
tion is not well enough exposed in this region to permit an
estimate of the proportions of shale and sandstone, but a good
exposure in the gap through Bald Eagle Mountain just east of
Tyrone, about 12 miles north of Point View, shows a great
preponderance of red sandstone. The formation is nonfossil-
iferous throughout. ' ‘

‘Thickness.—In this region the average thickness of the
Juniata formation is 850 feet. '

- Age and correlation—The Juniata in this region is destitute
of fossils and therefore contains no internal evidence of its
geologic age. It is known, however, to be of the same age as
the Queenston shale, which is exposed in Niagara Gorge in
New York and Canada. The red rock was reached at a depth
of about 5,500 feet in a deep well near Bradford, Pa., about
midway between central Pennsylvania and Niagara Falls.
Northwest of Niagara Falls through Ontario fossils appear in
the Queenston that prove it to be of the same age as the highly
fossiliferous Richmond group of the Cincinnati region of Ohio
and Indiana.

SILURIAN SYSTEM
The Silurian system includes the Tuscarora quartzite,

Clinton formation, McKenzie formation, Bloomsburg redbeds,
Wills Creek shale, and Tonoloway limestone.



TUSCARORA QUARTZITE

Name and definition.—The Tuscarora quartzite was named
for Tuscarora Mountain, Pa., a ridge made by an outcrop of
the formation. It overlies the Juniata formation and under-
lies the Clinton formation. It is of special interest as the
source of silica or ganister for the manufacture of silica brick
and is thus the basis of a large industry in Blair and Hunting-
don Counties. ,

Distribution.—The Tuscarora crops out only along the crests
of ridges, such as Tussey, Lock, and Dunning Mountains.

Character—The Tuscarora is a white or gray, medium
thick bedded quartz sandstone, composed of medium-sized
transparent grains of quartz. In some groups of layers the
quartz grains are firmly cemented together by interstitial
quartz deposited around the original grains in crystallographic
continuity, making the rock a quartzite. It is these parts of
the formation that constitute the best grade of ganister in the
region. Some layers, probably amounting to but a small part
of the whole, are composed of well-rounded, loosely cemented
grains, a few of which exceed 1 millimeter in diameter. Curi-
ously contrasted with the hard quartzite are occasional layers,
as much as 18 inches thick, of soft white, unctuous, and appar-
ently nonsiliceous clay. A number of such layers have been
encountered in the quarry on the top of the south end of the
western offset continuation of Lock Mountain in the northeast
corner of the Hollidaysburg quadrangle.

The bedding and attitude of the Tuscarora are shown in
Plate 15.

The hard, resistant character of this formation and its highly
inclined attitude have caused the development of the sharp, steep
mountain ridges of the region, such as Tussey and Dunning
Mountains. These ridges are in general deeply covered near
their crests with boulders (“scree”) that have weathered off
from the sandstone which crops out along the crests.

Thickness.~—The Tuscarora has a thickness of 400 to 600
feet in these quadrangles.

Age and correlation.—Only one fossil, Arthrophycus alle-
ghaniensis, supposed to be a cast of a .worm burrow, occurs in
the Tuscarora quartzite. It is abundant, locally at least, near
the top of the formation. This fossil characterizes the top of
the Albion sandstone (Thorold member) in New York and the
Clinch sandstone of Virginia, so that the Tuscarora is cor-
related with the Albion on the north and with the Clinch on
the south. The Albion sandstone is the upper part of the
Medina sandstone as described in the older literature. The
lower part of the old Medina is now known as the Queenston
shale, which is correlated with the Juniata formation of Penn-
sylvania, and this correlation supports the above correlation of

the Tuscarora.
NIAGARA GRROUP

Only one formation of Niagaran age—the Clinton—is rep-
resented in this area.

CLINTON FORMATION

Name and definition.—The Clinton was named for its
exposures in the town of Clinton, Oneida County, N. Y. Its
stratigraphic limits in these quadrangles are the Tuscarora
quartzite below and the McKenzie formation above.

Distribution.—The Clinton crops out in a narrow belt along

the east side of the Tussey Mountain and the west side of
Dunning and Lock Mountains and around the south end of
Brush Mountain. Hollidaysburg is situated upon the Brush
Mountain area of the formation. The best natural exposures
of the formation are in the vicinity of Hollidaysburg, at Lake-
mont, at McKee Gap, and in the gorge of Frankstown Branch
of the Juniata west of Point View.
- Character.—The Clinton is composed of shale and a small
proportion of sandstone and limestone. Most of the limestone
is in thin layers in the upper part of the formation, and some
of the sandstone is in thin layers in the middle part of the
formation, but there are sandstone beds of considerable thick-
ness near both the top and the bottom. There are several thin
beds of hematite but not all are present at any ome locality.
A section of all but the upper 50 to 100 feet was obtained
near Marklesburg, in the Huntingdon quadrangle, in a mine
tunnel that extends horizontally 1,000 feet through the steeply
dipping Clinton beds to a point within about 10 feet of the top
of the Tuscarora quartzite. This section is supplemented by a
section of the basal beds of the Clinton exposed in a railroad
cut about half a mile west of Barree station, in the Tyrone
quadrangle. Both sections are given below. '

Section on the east slope of Tussey Mountain 1 mile north of Marklesburyg
Feet

McKenzie formation:
Limestone and shale.
Clinton formation:
13. Shale, soft clay, weathers yellow (Rochester

Q) o e 61
12. Sandstone, coarse, thick bedded, calcareous,
ferruginous, fossiliferous; “Ore sandstone’
of I. C. White (Keefer sandstone member). 10+
11. Ore, fossiliferous; “‘fossil ore’’ of White....._. - 2+
Seetion in tunnel:
10. Shale, soft; sandstone layers, greenish, thin,
fine-grained, yellowish, through 50 to 100

Feet
feet in middle; layer of “red” (keel) 2 inches
thick reported near middle; ¢ Middle Clin-
ton shales”’ of White____ .__________ .. ______ 615

9. Sandstone, hard, fine grained, grayish to
greenish, medium thick bedded. . _._..____.. 40
8. Sandstone, ferruginous, blocky, yields red
sandstone débris, Levant ore bed; “Iron
sandstone” and ‘‘block ore” of White=Nos.
5 to 7 of railroad section below______________ 1
7. Ore, oolitic, fine grained, local; degenerates to
ferruginous sandstone elsewhere in area ____ 4
6. Shale, bluish ______________ .. ]
5. Sandstone, argillaceous, hard, fine grained,
greenish __________________ .. 2
4, Shale e 2
3. Sandstone, hard 3-inch flags____ .. _________ 1
2. Shale: may have some thin sandstone layers_.. 30
1. S8andstone, greenish and bluish gray, siliceous,
hard, fine grained to bottom (No. 8 of rail-
road section below)______ . _____________ 5
776

Section of the basal beds of the Clinton formation at a cut on the Pennsyl-
vania Railroad about half a mile west of Barree station

Clinton formation: Ft. in.
9. Shale, weathering purplish above. Equivalent
to lower part of No. 10 of tunnel section______ 50

8. Shale, with sandstone layers1to 6 inches thick,
fine grained, greenish gray (No. 9 of tunnel

seetion) ___________ . 15
7. Sandstone, ferruginous, red; ‘“iron sandstone”
of . C. White______ .. ... 4
6. Shale, green ___ . ____._ ... ... 1 6

5. Sandstone, ferruginous, red, iron sandstone
(Nos. 5-7 are equivalent to Nos. 8 and 7 of
tunnel seetion). _______________________________ 4
4. Shale, with fine-grained sandstone layers 2 to 4
inches thick (Nos. 6-2 of tunnel section).____. 25
3. Sandstone, hard, reddish and grayish green,
fine grained (No. 1 of tunnel seetion).________ 5 6
2. Shaly beds with thin firmer layers (not exposed
in tunnel section)__.__________________________ 8
Tuscarora quartzite:
1. Sandstone, thick bedded to massive, with A7th-
rophycus alleghangensts______________________ 100+

These two sections give a very complete representation of
the Clinton of this region, the western outcrops in Logan
Valley differing only in minor details such as the apparent
absence of the basal sandstone beds, the change of the Keefer
sandstone member to a siliceous, ferruginous limestone, and the
presence of the Frankstown ore at about the horizon of the
2-inch layer of “keel” in No. 10 of the tunnel section.

Levant or “block” ore beds and red sandstone.—Near the
base of the formation is a persistent red sandstone with which
is locally associated the Levant or “block” ore bed or pocket
as at Marklesburg. At an outcrop about 1,000 feet north of
the old Frankstown mine 2} miles northeast of Hollidaysburg
it is a reddish thick-bedded, solid sandstone 10 feet thick.
Much red sandstone débris from this bed is scattered on the
lower slope of the south end of Brush Mountain. These red
layers are reported to persist along the east side of Tussey
Mountain to Maryland. They are similar in lithologic char-
acter to the red sandstone in the “Cacapon” formation of
Virginia and are undoubtedly the thinned northern expression
of that type of sandstone. At Marklesburg the associated block

ore was a fine oolitic ore 1 to 6 feet thick and clearly a pocket.

So far as it was of workable thickness it has been mined out.
Sandstone bed.—Just above the Levant ore and red sand-
stone lies 15 to 40 feet of hard, fine-grained greenish or
grayish sandstone (Nos. 9 and 10 of the preceding sections).
This bed ecrops out over a small area on the crest of the
Penn-Walker anticline about 2 miles northwest of Grafton.
Tt seems to be the Castanea sandstone of Swartz. v
Frankstown and other ore beds—In the vicinity of Holli-
daysburg, probably about 250 feet above the bottom of the
Clinton, is the Frankstown ore bed, 8 to 22 inches thick, in
the midst of shale. The ore bed could not be examined,
because it does not show in outcrop, and mining ceased many
years ago. Fragments of ore picked up on the old dumps
consist largely of small lenses, which were in part and probably
almost wholly formed by the replacement by ferric oxide of
the shells of a small brachiopod, Coelospira hemispherica, or

-are internal moulds of the shells.

Thin, lean ore beds that lie 200 to 300 feet above the
Frankstown bed have been known in the region as the upper
and double ore beds. They are exposed in some of the streets
of Hollidaysburg.

In a section exposed at Lakemont the top 100 feet of the
formation contains a number of thin limestone bands and thin
ore bands that were not seen east of Tussey Mountain. Just
above the Keefer sandstone representative in this section lies
12 to 18 inches of ore that represents the Roberts ore bed of
Maryland west of Tussey Mountain.

The Marklesburg bed, a typical Clinton fossiliferous hema-
tite 1 to 2 feet thick, lies just under the Keefer sandstone
member, No. 12 of the Marklesburg section. It is known only
east of Tussey Mountain.

Keefer sandstone member.—The Keefer sandstone member
was named for its exposures on Keefer Mountain, in the south-
west corner of Franklin County, Pa., especially at Warren
Point, the south end of the mountain. It is the “ore sand-
stone” of White,? so called because it overlies the Markles-

5White, 1. C., T'he geology of Huntingdon County: Pennsylvania
Second Geol. Survey Rept. T3, p. 138, 1885.

burg ore bed. It is generally a highly siliceous, hard, coarse-
grained sandstone 8 to 10 feet thick, yielding an abundance of
large boulders. Locally it is highly ferruginous, weathers
rather soft and spongy, and is fossiliferous and probably cal-
careous. It persists along the east base of Tussey Mountain,
where its outcrop is marked by a hogback or series of low
knolls, and is especially well displayed around the detached
area of the Clinton formation northeast of Marklesburg and in
the small area 2} miles northwest of McConnellstown. West
of Dunning and Lock Mountains the Keefer is represented by
a persistent bed of highly ferruginous and sandy limestone
5 feet thick and 60 feet below the top of the Clinton. Where
not exposed it reveals its presence by a noticeable brown band
in the soil.

Beds above lhe Keefer member.—Immediately overlying the
siliceous limestone bed representing the Keefer member in the
section at Lakemont, between Hollidaysburg and Altoona,
and with varying details doubtless elsewhere west of Dunning
and Lock Mountains, is 61 feet of shale containing thin lime-
stone bands and thin layers of lean ore extending up to the
McKenzie formation. East of Tussey Mountain the corre-
sponding interval between the Keefer sandstone member and
the McKenzie seems to be about the same, but the rocks
included are nearly all green, rusty-weathering, thinly fissile
clay shale. Some small thin fragments only, suggesting rotten
argillaceous limestone, were noted and White reports thin lime-
stone in this part of the section half a mile east of Barree.
These beds are correlated with the Rochester shale. .

Thickness—The thickness of the Clinton as measured at
Marklesburg, plus 61 feet for the thickness above the Keefer
sandstone member as measured at Lakemont in the Hollidays-
burg quadrangle, is 776 feet.

Age and correlation.—Ulrich and Bassler ¢ have published
an elaborate discussion of the stratigraphic relations and cor-
relation of the Clinton. They divide the formation into lower,
middle, and upper Clinton; each division has three zones, and
each zone is marked by a characteristic assemblage of fossils.
In these quadrangles the lower division of Ulrich and Bassler
extends somewhat above the Frankstown ore bed; the upper
division extends downward about 50 feet below the Keefer
sandstone member; and the middle division lies between the
other two. The formation is fossiliferous, some parts of it
abundantly. The species that are most abundant and that are
generally distributed throughout the formation are ostracodes,
bivalved crustaceans about a millimeter long, like the common
water fleas, of which Cyprisis an example. Of these more
than 54 species occur in these quadrangles. In the bottom of
the Clinton, at the horizon of the “block ore,” occur, in addi-
tion to several species of characteristic ostracodes, the common
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