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Structure contour and some coal outcrop lines from W. A.
Bragonier, Rochester & Pittsburgh Coal Co.
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NUMBERED SOURCES

The list of sources below refers to numbered items on the index map above.
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Ril 06 KEY TO TYPE OF DATA
led field maps and compilations, unpublished
B—Detailed compilation maps, placed on open file
Qt C—Graduate thesis map
D—Senior thesis map
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GLACIAL BORDERS 40°
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North-central and Northeastern Pennsylvania

Border of Olean ice advance from Pa. Geol. Survey Gen. Geology Rept. 71.

Border of Warrensville ice advance: in Carbon and Monroe Counties from reconnaissance field work by W. D. Sevon
and G. H. Crowl and from Pa. Geol. Survey Atlases 195ab, 204cd, and 205a; in Lycoming, Columbia, and Luzerne Counties
.. £R from reconnaissance field work by W. D. Sevon and G. H. Crowl, U. S. Geol. Survey Open-File Rept. 78-1025, and Pa.

e D = S eEr b o \ g Geol. Survey Atlases 133cd and 143cd.
AT S ‘ Border of Muncy ice advance: in Lehigh and Northampton Counties after Pa. Geol. Survey Gen. Geology Rept. 7 and
o b 4% o L0 > L < Y % County Repts. 35 and 48; in Carbon and Monroe Counties from reconnaissance field work by W. D. Sevon and Pa. Geol.
s 3 g : 2} A2 S5 o : Survey Atlases 194cd, 195ab, and 195¢d; in Union, Snyder, Northumberland, and Columbia Counties from field reconnais-
.. ! y £ ? § Vs sance and U. S. Geological Survey Open-File Rept. 78-1025 by D. E. Marchand, and field reconnaissance by W. D. Sevon
e and G. H. Crowl; in Lycoming County from Pa. Geol. Survey Atlases 133cd, 143cd, and 144ab.

&7 : L 7 A NS Northwestern Pennsylvania
3 " gl All borders after Pa. Geol. Survey Gen. Geology Rept. 32. Border of Mapledale ice advance in Oil City area modified by
W. D. Sevon after field reconnaissance and Pa. Geol. Survey Atlas 33a.
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SILURIAN . ORDOVICIAN CAMBRIAN PROBABLY LOWER PALEOZOIC PRECAMBRIAN

CENTRAL AND EAST- . CENTRAL PENNSYLVANIA GREAT VALLEY AND NORTHERN PIEDMONT CENTRAL PENNSYLVANIA GREAT VALLEY AND NORTHERN PIEDMONT e bl Lot bl

CENTRAL PENNSYLVANIA PEGMATITE

LEBANON VALLEY SEQUENCE =< | Coarse to medium grained, granitic; contacts range from sharp to
GATESBURG FORMATION (cg) Xpg| narrowly gradational; some zoning in places.
Gray dolomite, limestone, and sandstone in five members (de-
MARTINSBURG FORMATION scending order): Mines Member (€gm)—gray dolomite containing RICHLAND FORMATION
L - = siliceous “oolites” and chert having cryptozoon stromatolites. Gray dolomite, in part oolitic, interbedded with medium-gray limestone and
Gray to dark-gray, buff-weathering Dark-gray, slaty to phyllitic shale, calcareous at base. Probably Lower members (€gl) include—cyclic repetitions of sandstone dark-gray oolitic chert.
shale. Omgs—abundant impure _| only lower part of Martinsburg Formation is present; overlain by and dolomite (“‘upper sandstone’” member); fossiliferous, lami-
sandstone (graywacke) interbeds. Hamburg sequence rocks. nated to massive limestone and dolomite (Ore Hill Member); cyclic
Omi—dark-gray, thin-bedded, platy, repetitions of sandstone and dolomite (“‘lower sandstone’
argillaceous limestone containing some member); and thick-bedded crystalline dolomite (Stacy Member). (i
beds of shale. HERSHEY AND MYERSTOWN FORMATIONS, UNDIVIDED
In descending order: Hershey—dark-gray to black, thin-bedded,
argillaceous limestone. Myerstown—medium- to dark-gray,
platy, medium-crystalline limestone; carbonaceous at base.

METABASALT

Dark-gray, fine-grained intrusives; locally, mineralogy is al-
tered and unit has greenish color.

JUNIATA FORMATION CUMBERLAND VALLEY SEQUENCE LEBANON VALLEY SEQUENCE

Grayish-red siltstone, shale, and very fine to medium-
gralned, crossbedded sandstone; merges with underlying

ald Eagle Formation to the south; not present east of
Susq ue)hanna River, except at Spitzenberg Hill area (Berks
County).

WILLS CREEK FORMATION M
| Swc | Variegated gray, grayish-red, yellowish- and
greenish-gray, interbedded calcareous shale,
siltstone, sandstone, and shaly limestone and dolo-
mite; passes into Bloomsburg in the southeast; not
present east of Harrisburg.

( BLOOMSBURG FORMATION
Grayish-red and greenish-gray shale, siltstone, and
very fine to coarse-grained sandstone; some calcare-
ous claystone in central Pennsylvania; thins to west

and is replaced by Mifflintown beds; thickens east-
ward, replacing overlying Wills Creek and Tonoloway
- < Formations and underlying Mifflintown Formation.

MIFFLINTOWN FORMATION sandstone is very fossiliferous; includes Antes Formation ! o y
& O Very finely crystalline, ‘‘birdseye
Interbedded dark-gray shale and medium-gray fos- (black calcareous shale) at base along Nittany Arch Sp ry y cry: y

MARTINSBURG FORMATION (Om)

ANORTHOSITE .

C METARHYOLITE
Medium to coarse grained, light to dark bluish gray; predominant- F N . . 3 i
ly plagioclase; local alteration minerals. :'r:g h;u%rrag'a%?:r? 'a:'&dvgli,nrg.le' R

MILLBACH FORMATION

Pink to white and gray, finely laminated limestone and interbedded finely
crystalline dolomite; numerous stromatolitic limestone beds.

BALD EAGLE FORMATION

Gray to olive-gray and grayish-red, fine- to coarse-
rained, crossbedded sandstone; some conglomerate
?Lost Run Member); not present east of Susquehanna

GREENSTONE SCHIST

Fine to medium grained, light to medium green; includes
probable metavolcanic rocks.

GRANITIC GNEISS AND GRANITE

Includes Springfield Granodiorite (granitized Wissahickon) in
Philadelphia area.

CHAMBERSBURG FORMATION

Dark-gray, cobbly, argillaceous lime-
stone; abundant irregular shale part-
. ings; some metabentonite beds
REEDSVILLE FORMATION . present.

Olive-gray to dark-gray shale, siltstone, and fine-grained,

thin-bedded sandstone having graded bedding; upper ST. PAUL GROUP -

WARRIOR FORMATION

Gray, thin- to medium-bedded, fossiliferous, cyclic limestone
bearing stromatolites; interbedded with thick-bedded crystalline
dolomite and some sandstone. \

River, except at Spitzenberg Hill area (Berks County). SCHAEFFERSTOWN FORMATION

Gray limestone containing siliceous and argillaceous laminae; thin bedded.

ANNVILLE FORMATION

Light-gray, massive, high-calcium limestone; mottled at base. EASTERN PENNSYLVANIA

MAFIC GNEISS, HORNBLENDE-BEARING
Dark, medium grained; includes rocks of probable sedimentary
origin; may be equivalent to mgh in places.

METADIABASE
Dark-gray, fine-grained intrusives; locally, mineralogy is al-
tered and unit has greenish color.

SNITZ CREEK FORMATION

Thick-bedded, medium- to coarsely crystalline dolomite, in part oolitic, con-
taining laminated limestone and sandstone interbeds.

BUFFALO SPRINGS FORMATION
Light-gray to pinkish-gray, finely to coarsely crystalline limestone and interbed-

ded dolomite; numerous siliceous and clayey laminae; stromatolitic limestone
beds near top; some thin sandy beds.

QNTELAUNEE FORMAT'ON. ) . ) PLEASANT HILL FORMATION
Light- to dark-gray, very finely to medium-crystalline dolomite Gray, thin-bedded, argillaceous limestone interbedded with shale,

ggr&t?;r:iar;gg:teer{b;dga(gelight-gray limestone; interbedded nodular, . N siltstone, and sandstone. -
EPLER FORMATION

Very finely crystalline, light-gray limestone interbedded with gray - WAYNESBORO FORMATION

- y ' . o A limestone at top and base; granular,
siliferous limestone; equivalent to ‘‘McKenzie” and fossiliferous limestone, black chert,
“‘Rochester’” of earlier workers; not present east of

Harrisburg. | COBURN FORMATION THROUGH NEALMONT
i S - r \\\\\\ \ FORMATION, UNDIVIDED

O

MAFIC GNEISS, PYROXENE-BEARING

Dark, medium grained; includes rocks of probable sedimentary
origin; may be equiva'ent to mgp in places.

and dolomite in middle.

ANORTHOSITE

Medium to coarse grained, light to dark bluish gray; predomi-

PINESBURG STATION FORMATION nantly plagioclase; local alteration minerals.

& \\\\ In descending order: Coburn Formation—medium-gray i
to very dark gray, very fossiliferous limestone and shaly

dolomite; coarsely crystalline limestone lenses present. Greenish-gray and grayish-purple shale interbedded with L
greenish-gray sandstone and conglomerate; occurs in Henrietta

RICKENBACH FORMATION fault block only.

Gray, very finely to coarsely crystalline, laminated dolomite;

dark-gray chert in irregular beds, stringers, and nodules; bands of

quartz sand grains in lower half.

Light-colored, thick-bedded, finely
ELBROOK FORMATION

Migrogrystall:jne' Iimestonetand margle,dand

subordinate dolomite containing abundant

ZOOKS CORNER FORMATION = Rﬂhynitic layers; occurs in Chester and

Medium-gray, finely crystalline dolomite, silty to sandy, containing numerous ontgomery Counties; relation to Elbrook of

siliceous and argillaceous laminae. Cumberland Valley sequence is uncertain.

laminated dolomite; some limestone.
METAGABBRO

Ranges from fine- to medium-grained, altered gabbro to
hornblende gneiss.

QUARTZ MONZONITE AND QUARTZ MONZONITE GNEISS

Medium grained, medium to dark gray; locally gneissic; pre-
dominantly feldspar and quartz, plus dark accessories and
various alteration minerals.

CLINTON GROUP limestone; Salona Formation—very dark gray to black,
Predominantly Rose Hill Formation—light-olive-gray nonfossiliferous shaly limestone and calcareous shale
to brownish-gray, fossiliferous shale; locally, lime- containing metabentonite beds; Nealmont Formation—

stone occurs near top; includes dark-reddish-gray, medium-gray fossiliferous limestone (calcarenite— - ROCKDALE RUN FORMATION

1 ks

very fine to coarse-grained, ferruginous sandstone; Rodman Member) overlying thin-bedded shaly limestone Mostly limestone; some dolomite inter-
east of Harrisburg, equivalent to Lizard Creek (calcilutite—Center Hall Member). - beds; some chert near middle and top;

N\

Member of Shawangunk Formation. Above Rose Hill stromatolitic limestone in middle; pink-
is Keefer Formation—light- to dark-gray, fossilifer- ish marbleoid limestone and chert at STONEHENGE FORMATION GREAT VALLEY AND SOUTH MOUNTAIN

ous sandstone, hematitic, oolitic sandstone, and 0 BENNER FORMATION THROUGH LOYSBURG base. : Gray, finely crystalline limestone containing dark-gray silty lami-
shale; not recognized east of Harrisburg. Obv FORMATION, UNDIVIDED BEEKMANTOWN TERERARRE nati%ns; mlllmcreyrous edgewise conglomeratg beds.g e
Obl In descending order: Benner Formation—light- to dark- GROUP ] STONEHENGE FORMATION . CUMBERLAND VALLEY SEQUENCE

gray, thick-bedded limestone (calcilutite); includes RN = ; . .
chemically pure Valentine Member (Obv) at top, and, . Str?n(}awlltlc, ﬁne-gra[ne% limestone;
- TUSCARORA FORMATION below, the less pure Valley View Member, which contains — includes_coarser grained and con- LEHIGH VALLEY SEQUENCE - SHADYGROVE FORMATION

SERPENTINITE [~ o=~] GRANODIORITE AND GRANODIORITE GNEISS

Includes serpentine, steatite, and other products of alteration of o 5993\;‘{ Medium grained, light pink to greenish gray; largely quartz,
feldspar, and mica; commonly gneissic, containing alteration

peridotites and pyroxenites. A
minerals; interfingers with gabbroic gneiss.

LEDGER FORMATION

Light-gray, locally mottled, massive, pure, coarsely crystalline dolomite; sili-
ceous in middle part.

PEACH BOTTOM SLATE AND CARDIFF CONGLOMERATE,
UNDIVIDED

Bluish-black slate (Peach Bottom); quartz conglomerate having a
matrix of sericite and chlorite (Cardiff).

KINZERS FORMATION

Base—dark-brown shale; middle—gray and white spotted limestone and mar-
ble having irregular partings; top—sandy limestone which weathers to a fine-
grained, friable, porous, sandy mass.

GABBROIC GNEISS AND GABBRO

Dark, fine to medium grained; includes rocks of probable
sedimentary origin; may be equivalent to Xmgh .

Light- to medium-gray sandstone (orthoquartzite) metabentonite beds—all laterally equivalent to impure el‘:;r:\:l%n%b?#::teiggsétI?)':s"emit:?n%ts(iu;} iF;:rfi,n:igsllg-::I:rrlzdéirv::"s:ocr:)elégao&ilzlitic in part; abundant pink-

and minor interbedded shale, local nalomeratic limestones of Oak Hall Member; Stover Member at base is

in lower part; inclﬁdes (tothe northw!s(t:finge?beedded dark-gray limestone (calcilutite) having dolomite streaks; Cumberland Valley.

red and nonred sandstone (Castanea Member) at top; Benner is called “'Linden Hall" by some workers.

east of Harrisburg, equivalent to Minsi and Weiders Snyder Formation—light- to medium-gray limestone, HAMBURG SEQUENCE

Members of Shawangunk Formation. laminated to medium-bedded; has mud cracks, oolites,
and dolomitic layers.

Hatter Formation—medium-gray, fossiliferous, argil- |- onsg. . fx

laceous limestone, laminated and dolomitic. {

Loysburg Formation—light- to medium-gray, medium- IR TR

bedded limestone (Clover Member) overlying laminated,

EASTERN PENNSYLVANIA alternating limestone, dolomitic limestone, and dolomite e, -
L (Milroy [*‘tiger-striped”’] Member).

LOWER (MIDDLE?) CAMBRIAN ROCKS,
UNDIVIDED

Dark-gray, knotty, argillaceous dolomite; impure light-gray marble at base. t%%%f:ﬁggg%’} r?)far?;rgfﬂ?:s%n%(:lw#ﬂ:?

MARTINSBURG FORMATION (Om)

Gray to dark-gray shale and slate.Omgs—shale containing con-
spicuous graywacke; includes autochthonous sandstone and shale
of Shochary Ridge. OmI—Iocal limestone masses (wildflysch). ZULLINGER FORMATION GRAPHITIC GNEISS
Includes Pickering Gneiss and small areas of marble; domi-
nantly quartz and feldspar with varying amounts of graphite
and various metamorphic minerals; medium grained, light to
dark gray and greenish gray; sedimentary origin.

VINTAGE FORMATION

PETERS CREEK SCHIST
Chlorite-sericite schist containing interbedded quartzite.

Interbanded and interlaminated limestone and dolomite, thin- to
thick-bedded; stromatolitic limestone; several thin, local quartz
sandstone beds.

JACKSONBURG FORMATION

Dark-gray shaly limestone (cement rock) having slaty cleavage;
basal medium- to thick-bedded limestone (cement limestone) in-
creases in thickness eastward.

ANTIETAM FORMATION

Gray, buff-weathering quartzite and quartz schist. FRANKLIN MARBLE

White, coarsely crystalline; disseminated graphite flakes.

WISSAHICKON FORMATION

ALBITE-CHLORITE SCHIST (Xwc)

Includes *‘Octoraro Schist”—phyllite, some hornblende gneiss,
and granitized members.

MARBURG SCHIST (Xwm)

Gray-green, mica-chlorite and quartzite schist; mapped only west
of the Susquehanna River.

WAKEFIELD MARBLE (Xww)

ELBROOK FORMATION

Light-colored calcareous shale and silty limestone at top;
medium-gray limestone and dolomite in middle; pure, dark lime-
stone at base.

DECKER FORMATION THROUGH POXONO ISLAND HAMBURG SEQUENCE ROCKS COCALICO FORMATION

ONTELAUNEE FORMATION
 — e - BELLEFONTE FORMATION Allochthonous rocks of the Hamburg Gray phyliitic shale, ma-

Medium-dark-gray, finely crystalline dolomite, massive to finely
Ian;’inated; weathers grayish yellow; thick-bedded, dark-gray chert
at base.

WAYNESBORO FORMATION
EPLER FORMATION | Interbedded red to purple shale and sandstone and some beds of

HARPERS FORMATION
Dark-greenish-gray phyllite and schist having thin quartzite layers.

by I By By e Medium-gray, brownish-weathering, medium-bedded Hippe: On—pradominandy preeish  roon shale. and sty
glomerate, siltstone, and shale, and lenses of lime- SOlotD 4 Wi sunisions; viey e e je shale, often silty and siliceous, includ- terbedded argillaceous

stone and dolomite (in Stroudsburg area, includes - STRER IS R, A0 SR Lt T ing some wildflysch having au- and quartzose sandstone;

FELSIC GNEISS, HORNBLENDE-BEARING

Light, medium grained; includes rocks of probable sed-
imentary origin.

calcareous shale, limestone, and dolomite of Rond- below. tochthonous Martinsburg matrix; predominantly alloch-
out Formation at top); Bossardville Limestone—gray Ohsg—shale containing zones of con- thonous, and probably Thick-bedded, medium- to medium-dark-gray, finely crystalline dolomite and impure limestone.
ggg:ge‘g:ngm:s:%’;%oﬂﬁg%’“Jggd“ﬁsma:i AXEMANN FORMATION spicuous graywacke; Ohg—predom- closely relatel;i to gamburg gn:‘%s;gnes:eathgrmg light fgra¥y; yelg;l"dolgmlitic Iaminae;himer-
; 0 -be olomite, inantly graywacke; Ohl—conspicuous sequence, but does in- edded medium-dark-gray, finely crystalline dolomite, weathering DM i : i ine; contai i i
limestone, and shale; red shale in lower part. This Medium-gray fossiliferous limestone, interbedded with Iimes'tyonge; grlue —andesite ext?usives. clude some autochtho- yellowish gray; edgew?se conglomerate; fossil-fragment and oo- . interbedded dark slate at top; conglomerate (Hellam Member) at base. Light gray, coarsely crystalline; contains graphite flakes in places.
undivided succession is equivalent to Keyser, To- medium-gray dolomite. Recent research indicates that Hamburg nous elements. litic lenses. \Y‘\\ W TOMSTOWN FORMATION METAVOLCANICS (Xwv)
noloway, and Wills Creek (part) Formations of central sequence rocks are Early to Early Middle ~“\ Massive dolomite containing thin shaly interbeds. Alt i idal: i

or \ ered basaltic flows, some amygdaloidal; green, schistose,

NITTANY FORMATION i ] ' - RICKENBACH FORMATION A\ containing hornblende, epidote, chlorite, and quartz.

CHICKIES FORMATION
Light-gray, hard, massive, Scolithus-bearing quartzite and quartz schist; thin,

FELSIC GNEISS, PYROXENE-BEARING

Light, medium grained; includes rocks of probable sed-
imentary origin.

HORNBLENDE GNEISS

Dark, medium grained; includes some rocks of probable
sedimentary origin.

Pennsylvania.

A . ! " Medium- to dark-gray, coarsely crystalline dolomite in lower part;
Medium- to dark-gray, thick-bedded dolomite containing BEEKMANTOWN medium- to medium-light-gray, finely crystalline dolomite in upper LEHIGH VALLEY SEQUENCE OLIGOCLASE-MICA SCHIST (xw)

chert and siliceous oolites. od GROUP A
. part; chert lenses, beds, and nodules. ANTIETAM FORMATION Includes some hornblende gneiss, some augen gneiss, and some
Gray, buff-weathering quartzite. - ALLENTOWN FORMATION quartz-rich and feldspar-rich members due to various degrees of

MAFIC GNEISS, HORNBLENDE-BEARING

Dark, medium grained; includes rocks of probable sed-
imentary origin; may be equivalent to Xmgh in places.

STONEHENGE/LARKE FORMATION : " | STONEHENGE FORMATION

Medium-gray, medium-bedded to laminated, fossilifer- METADIABASE ~ Os | Medium-light-gray to medium-gray, finely crystalline, thick-
ous, oolitic limestone containing edgewise conglomerate; Dark-greenish-gray diabase; weathers A bedded limestone, containing dark siliceous laminae, edgewise
to the west, Stonehenge is laterally equivalent to medium- medium gray to brown, forming conglomerate beds, and fossil-fragment lenses; dolomite beds
SHAWANGUNK FORMATION K to dark-gray, coarsely crystalline dolomite (Larke). rounded cobbles and boulders. L increase in number eastward.

Light- to dark-gray, fine- to very coarse grained

sandstone and conglomerate containing thin shale

int:rbede. Includes fourlmembers, ig des%er{ding

order: Tammany—conglomerate and sandstone;

Lizard Creek—sandstone and red or green shale;

Minsi—sandstone and conglomerate; Weiders— ORDOVICIAN AND CAMBRIAN

conglomerate. Tammany and Lizard Creek Members

Medium- to medium-dark-gray, thick-bedded dolomite and impure limestone; granitization.
dark-gray chert stringers and nodules; laminated; oolitic and stromatolitic;
some orange-brown-weathering calcareous siltstone at base.

COCKEYSVILLE MARBLE
HARPERS FORMATION (ch) - White to light bluish gray, finely to coarsely crystalline. - MAFIC GNEISS, PYROXENE-BEARING

BLOOMSBURG FORMATION
Grayish-red siltstone, shale, and sandstone ar-
ranged in fining-upward cycles.
Dark-greenish-gray phyllite and schist containing thin quartzite R =] LEITHSVILLE FORMATION Dark, medium grained; includes rocks of probable sed-
- layers; includes Montalto Member (€hm)—gray quartzite. Q\\\‘\\ Medium- to dark-gray, crystalline dolomite, light-olive-gray in places, weather- imentary origin; may be equivalent to Xmgpin places.
S \ | ing to light gray and yellowish brown; massive bedded; oolitic; pink to gray,

mottled chert and dark-gray chert; thin shale and dolomitic shale interbeds; i GRANITIC GNEISS

scattered sand grains; upper part is very shaly. SETTERS QUARTZITE "
’ Includes white feldspathic quartzite, gray mica gneiss, and mica Light, medium grained; predominantly quartz and feldspar of
igneous origin.

schist.

7//// b Sl e WEVERTON AND LOUDOUN FORMATIONS, UNDIVIDED
together are approximately equivalent to Clinton In descending order: Weverton—gray to purplish-gray quartzite HARDYSTON FORMATION

Group to the west; Minsi and Weiders Members to-- // Light-gray, thin-bedded, impure, contorted limestone having shale partings; con- and quartzose conglomerate containing rounded pebbles. = i ight- 5 jum-grai i i
gether are equivalent to Tuscarora Formation to the %/////%A glomerah{:atbase; in Chester Valley includes micaceous limestone in upper part, phyllite Loudoun—sericitic slate and purplish-gray, crumbly, poorly —— :Zr‘l)acs?:)me;"%'t‘)tlogrmrzynﬁgggefrotr?\ r&zﬂ;r&gglqudg&a%t;, r::gsi\flgldt?eeﬁg"ﬁ
west. in middle, and alternating dolomite and limestone in lower part. g sorted, arkosic sandstone and conglomerate. Skolithus present in upper part; quartz-pebble conglomera'te occurs at base.

Note: Units shown on this map are intended to be Base map modified from .U. S. Geological Survey United Additional copies of this publication may be purchased from
rocs-stratigraphic. Correlations shown or im- States Series of Topographic Maps, Erie, Buffalo, Cleveland, ~ State Book Store, P. O. Box 1365, Harrisburg, PA 17125.
plied are rock correlations and may transgress XV arren, Williamsport, Scranton, Canton, Pittsburgh, Harris-

s et urg, Newark, Clarksburg, Cumberland, Baltimore, and

time boundaries. Wilmington sheets, scale 1:250,000.

Note: Address all communications regarding this map to
State Geologic Map File, Pennsylvania Geological Survey,
P. O. Box 2357, Harrisburg, PA 17120.
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