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INTRODUCTION

F. Fwoson

Tae areca herein referred to is covered by the folloviing
publicaticns of the Unitsg “ictes Geologimal svrvey: Phija-~
delphia "oito (#162) {Norristown, Yorneitowa, Chester and
Philadelfhia quadrangles); Contosvilie- Tess Chester Felio
(# 223); Trenton Tolio (# 167); and ths MeCalls Ferry-~
Querryville Quedrangles (Bull. 799 )

Threc major geologic and physiographic provinces zre in
close juxtaposition in the Phiiacelphin regioa of southeastern
FPennsylvania: (See Fig. 1) (1) thne *riassie Towland to the
north, (2) the Piedmont Upiend in the center, occupying the
grecter part of the area uncder discussion, and (3) the Cowustal
Plain to the southesst.

GENERAL PHYSIOGRAPHY
L. Dryden

Three belts topographically distinet run ascross southeastern
Pennsylvania in an ENE-WSW direction. From south to north they
are: the Coustul Plain, the Piedmont (containing; as a sub-
division, the Chester-Whitemarsh velley), and the Triassic Tow-
land. The last gives way along part of its southern margin to
& belt of higher ground, the iiine Ridge Uplift complex.

The Coastal Plain is underlsin by unconsolidated rocks
of Cretaceous to Pleistocene age. It offers few elevations of
more than 200 ft., unless outliers of sands end gravels on
the Piedmont region to the ncrthwest be included. The margin
of the @oastal Plain just touches Pennsylvania in the Del.ware
River Velley, so that this province, to be seen well, must be
visited in other states.

Tiae Piedmont is & dissected uplend, ranging in elevation
from near ses-level to some 600-700 ft. Targe, more cr less
flet, areas reach to about 400-500 ft. In generzl the region
shows a rolling topography with gentle, open vallevs, but the
larger streams, and even the smeller ones near tae Foll Line,
have cut steep-sided, youthful valleys into the uplend, leaving
flat-topped divides where the rejJuvencted streams have not yet
extended their hezdwiters.

The Yhester-Whitemcrsh villey is a long, straight lowland
floored with limestone. It stends out s & conspicucus featurg
beccuse it is bordered on the south by the more resistant schists
of the Piedmont and on the north by the sharp Cembrizn qgartglte
retdge ‘or older, crystalline rocks. Relief within the valley is
very lowe.



T 1 its escstern £ 1sv 13 bordsred bty the
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Tue Crys tull1n° Rocks

Tue ©iedmont PW;*,au, 4in the Pailadclrhia region ol
southeastern Pennsyivenia, may be divided into three paris:
(13 3hc.;grgv~t nert, bounded on the north by Oncoster Velley
and on tre sou‘n hy the Coegtal Plain, is made of 0il,
(“yutalllno rocks, nighly metemorphosed &nd csbundantis in~

trused by igneous rocks; (2) the long, narrow trough of
Chester Valley, underlain by Pzleozoic iimestone, and bouded
on the north by Cembrian guartzite; andl (&) e Mine Ridge
Uplift, underlcin again by old, cryctelliine reeke of Pre-
Cambriwn age. This section is concerned on 1y with the firss
of the above subiivisicns.

o

The oldest geologic unit cof the area is +he Beltlmorc
gneiss, a genserally ecildic roek, h:gulv altered wnd contnrted,
and at placeb exten»chly 1aaeuwc' by pegmatite. Both & sedi-
mentary and an igacous facics of the grneiss are racognized,
the fnrmer being interpreted as derivsad from the latisr. The
gnel is &3 rposed in a belt of variable width for sizty wiles,
flom the Belsware River at Lfrenton on the norihex T
neighoorhood of ivendazle and West Grove on the
crosses the Schuylkill River Jjust soutn of Ccnsa

At a few places (near Chadds Ford and at artsds
quarry) the Baltimore gneiss contains lenses of graphit:
marble, which arc correlated with the Franklin limestone of

New Jerseye.

Now intrepreted by the United dhotes Geolo
as unconformably ovcoriying the Baliimore gne.ss,
pre-Cambrien &ge, is tne Glonara ”e“*eo cf selirn
This begins with the uxb+er guartzite at the bass,
in turn by the Coockeysvilile aro}c uhd the Ylss:hicLOﬁ scnict.
The most importunt member in ihis arec is the schickon
£ 4

is
which underlics a brocd belt of couniny ?\nerhlls to the
east of the Baltimore gnelss biveck, including ths
8
o

of the city of Phiiadeliphin. It 1s ¢ micna-rieh d
with intercalated arkosic gneiss and 1giedus injcetions.
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Beginning at Conshohocken on the Schuylkill River and
extedfling southwest is a belt of less metamorphosed phyllitic
schist.It underlies the South Valley Hills,bounding the
Chester Valley on the south,and separates the Paleozoic lime-
stones on the north from the Baltimore gneiss and issahickon
schist to the south.Farther southwest,in the vicinity of
Quarryville,it broadens to underlie a wide belt of country
extending into Maryland.This phyllite is called the Octoraro
schist in the Philadelphia Folio,and because of its apparently
conformable relations to the limestone in the eastern part of
the Chester Valley,is therein considered of Ordovician zge,and
regarded as separated from the older gneiss of schist by faults
or unwonformitits.Later work in the McCalls Ferry-Quarryville
district (Bull.799) has caused the United States Geological
Survey to interprct the Octorzro schist as the retrogressive
metamorphic equivalent (diaphthorite) of the Wissahickon schist;
its position is explained &s the result of overthrusting on the
younger Paleozoic rocks (the Martic Ovcrthrust).Two facies of
the Wissahickon zre thus recognized: (1) the oligoclase-
muscovite schist fzeies (the older Wisschickon),end (2) the
Albite-chlorite schist facies (thne Octorero).sStill a third view
1s the contention of some workers that the whole of the Wisse-
hickon schist,as well as the Octoraro,is of Paleozoic age.

About thirty miles southwest of Philadeclphia,in the
vieinity of hAvondale and Doe Run,the Setters guartzite cnd
Cockeysville marble crop out in isolated arecs end arec apperent-
conformebly overlain by the Wissahickon schist.Those who
consider the Visschickon pre-Cembrian correlete the gquartzite
cnd merble with the Glencrm scrics necr Baltid?e; whereas others,
beczuse of the genercl similerity in lithologic scquence and
proximity to the rocks of Chester Velley,consider the succession
&t Avondele to be the base of the Palecozdic,here more metam-
orphosecd.Ti:e Sttters quertzite vories from o fleggy,arkosie
gucrtzite to « biotitec gneiss znd is reported to hcve ¢ max-
imum thickness of 1000 ft.The Bockeysville is ¢ coarse-grained
saccharoidal merble of white or light blue-grey color,charccter-
1sticully cocrrying phlogopite.Its thickness is soid not to
exceed 5000 ft.The 1935 Conference will sce the Cockeysvillc
merble &t the "Poor House querry",west of Wost Chester.

Extensive intrusions of igneous rocks occur in the morec
highly metcmorphosed sediments of the Piedmont province.Since
they are so sbundant here cnd are not present in rocks of
demonstruble Prleozoic age nearby,it hcs bcen the genercl cont-
ention that the intrusive rocks zre of pre-Cimbricn zge.Obviously
eny future work cffecting the age of the schists of the Piedmont
will also becr on that of the igneous rocks.It is of interest
to note that in this region the intrusions are «bsent from the
Octorcro schist (or clbite-chlorite frcies of the Visschickon).
It should be remembered thct these remcrks do not refer to the
minor intrusions of Tricssic dicbese whieh occur throughout
the region.
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The eruptive sequence and detailed relations of the lgneous
rocks necr Philadelphic cre very imperfsctly known. In general, IL.
the Piedmont of the Middle atlantic Stctes, metamorphism cnd the
guentity of igneous intrusions increcse toward the east until
overlapped by the Coastal Plain cover. Necr Philadelphia gabbrs
is the most obundant eruptive cnd the greater pcrt of it is re-
stricted to two mein areas: (1) ¢ series of irregulur bodies,
some of lerge size, within tne Baltimore gneiss block, extending
from & point necr the Schuylkill River 25 miles southviest bevond
West Chester; and (2) one large mass, south of the cbove, intru-
sive into the Wissahickosn schist, extending from near Media
southwest beyond Wilmington in Delawcre. A great number of gebbroi-
types are present in these masses, and more than one intrusive
epoch occurred. Among the commoner types are: normal gabbro,
hypersthene gabbro snd norite, quartz gabbros, hornblende gabbros,
olivine gabbro and gernetiferous gabbro.

The gabbro of the ncrthern area, within the Baltimore
gneiss, has suffered extensive alteration over broad areas. Part
of it was originally unusuzl in that it corries abundant garnet
(often 20%) in apparent equilibrium with the other megmatic
minerals. This rock was then altered by widespread acidic injec-
tions or solutions: some highly quartzose, others of granitic or
pegmatitic charccter. These have produced o series of mixed
rocks or migmetites over wide arecs. Following this another sur-
gence of the garnetiferous gebbro occurred as fine-grained dia-
base difes with ce¢hilled borders. :

Probably related to the gabbro is & series of ultra-basic
intrusions of irregular lenticular shope, often showing a ten-
dency to occur peripherclly with respect to the gabbro masses.
These are of pyroxenite end peridotite and are usuelly serpentin-
ized. Following serpentinization ot many places acidic solutions
nave produced rocks rich in enthophyllite, talc, chlorite and
other minerals.

Granitic rocks arc common throughout the zrec as smaller
intrusions, but only one large mess cccurs. This is in the form
of & large lens, intrusive into the Visschickon schist, 15 miles
long from northeast toc southviest, cxtending from the Schuylkiil
river near Monayunk, including the western corner of Phniladelphia,
cnd pessing under the Cocstel Plain cover ot the Delaware River
between Philadelphia and Chester. 4t lecst two and probably three
granites are present in the region, but tkheir relations cre still
obscure. Biotite granites are the most common, of wkich & coarse
porphyritic type, ang even-grained,type, =nd an &plitic type cre
known. Near Lima, west of Mediz, o cataclestically deformed
augite granite is intrusive intoc serpentine. In general all the
granites have exceptiontlly well-developed flow structures
which become pronnunced toward the borders of the masses.

The eruptive sequence necr Philadelphic is nct yet deter-
mined. Some of the granites cre certainly younger than the
gobbro because: (1) extensive "granitizetion™ cof the gabbro has
oceurred &t places; and (2) granitc cuts serpentine near Lima,
cnd the serpentine is probebly rcliuted to the gubbro. On the
other hand more than one intrusion of gabbro occurred and basic
dikes are found at places in the gronites.



The Pcleozcice Rceks

D. Wyckoff

The Paleozoic rocks of this rcecgion filgm the Chester-White-
mersh Valley with its enclosing hills (in part).

The Lower Cambrian is represented by the Chickies gquartziie
ith the Hellam conglomerate st its base. ?ne letter is ratider
r_z ie, including arkosic and schistose layers; its most con-
spicuous feature, where well exposed, is the abundance of small
quartz pebbles, muny of them of a peculicr "blue" quartz, un-
doubtedly dcrlved from the pegmatites of the pre- CkmbrlQn TO2KS .«
Thie Chickies formation is also rather varicble, comprising thln—
bedded vitreous quartzites and sericitiec scnlsts, the latte
commenly show "stretched" tourmslines on the bedding pla nes. The
fossil worm-boring, Scolithus lineecris, is sbundant at some
localities. Further west, on uhe Mine Rldge anticline, the
Chickies is succeeded by the Hcrpers phyllite and the Antletum
quartzite; neither of these hss been recognized at the ecstern
end of the Valley.

¢

m s

'U

The Upper Cambrizn end Ordcviciasn sediments cre dolomites
cnd limestones, now metamorphosed to marbles. In the Coatesville-
West Chester Folio (#223) the following formations sre distin-
guished: the Cambrian formations cverlying the quartzites are, in
order, the Vintage dolomite, the Kinzers formation ( a very thin
band of impure miccceous limestone), the Ledger dolomite, and the
Elbrook dolomite (including some limestone). East of Downlngtown
the Elbrw k 1s succeeded by the Conococheugue limestone.

Still feariher ecst, the Beekmantown limestone, of Lower
Ordovician age, overlies the Conocochecgue and is exposed in the
velley: fossils ( Rophistoma ~ 2 species - Maclureo, Lituites,
Cyricceras) were formerly collected at o quarry near Henderson
Station, cbout 2% miles soutn of Norristown.

Overlying the Beekmuntown is the Conestoga limestone: this
overlaps to the scutheast upon all the other formutlons from the
Conococheﬁgue to the Harpers phvlllte cnd thus in places occupies
the full width of the valley. It is & very impure limestone, of
variable churacter. Many of the basal beds are conglomerutlc Witis
large pebbles of white or grey marble in & finer-grained, darker-
colored matrix. These are overlain by blue limestones of & shaley
or sandy chcracter.
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(Fig. 1 - Geologic Mep of the Piedmont)

Approxinute boundary of unconsoliduted sediments,
mostly sands and gravels, forming « thin cover

on the crystalline rocks of the Piedmont. Isolated
patches of unconsolidcted materizl are found
farther north and west, as shown on map, Fig. 2.

Cembricen and Ordovician limestones znd dolomites
Cembricn quartzites

Chlorite-albite schist or phyllite of doubtful

age: it may be Ordovician, overlying the limestone,
or it may be a diaphthoritic facies of the pre-
Cembricn Wissahickon gneiss

Wisschickon gneiss - pre-Cambricn (?)
(Many smull intrusive bodies of gabbro and serpen-

‘tine are not shown)

Glenirm series - pre-Cocmbrian (9)
(Setters quartzite and Cockeysville marble)

Bzltimore gneiss - pre-Cambrian

(Mcny minor intrusive bodies of gabbro, serpentine
and gronite, and large arcas of intense injection
tnd eliterution by igneocus mcgmas, wre not separate-
ly mecpped)

Granite - -

Only the larger intrusive
bodies are shown, and many
different types are lumped
together

Pyroxenite and
serpentine

Ge.bbro -~
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‘The structure of the valley, &t the extreme northeastern
end, 1s ¢ syncline pitching to the southwest, with the guartzite
ridge surrounding its it is overturned, the quartzite dipping
steeply scuth on both limbs. There is, however, close folding
within the syncline, and the llmestonq is hlbhly contorted.

West of the Schuylkill River, the soutward dip of the qu¢r071‘o
formlng the North Velley Hlllb per81sts, but the .quartzite ai
appears from the south sicde of the wvalley, repluceé by & low
line of hills compcsed of a chlorite-alhite phyliite. This Torma-
tion was considered, in the Philadelphia Folio (#162) to be a
series of Ordovician shales, overlying the limestone, and i=n
places (e. g., south of Norristown) closely folded with it. An
alternative interpretation is that this phyllite is the diaphihor-
itic &elbite-chlorite facies of the pre-Cambrian Wissahickon
gneiss, which is here overthrust upon the Paleozoic rocks.

The Tricssic Rocks

D. Wyckoff

The Triassic beds in this region are similar to those found
in other Triassic besins in the eastern United States. They are
nearly horizontal, with & very gentle dip (15-202) to the north,.
and have been repeatedly displaced by small normal feults. The
three formations, the Stockton, Lockatong end Brunswick &ll crop
out in bands running southwest-northeast across the Norristown,
Gernantomn, Quakertown and Doylestown sheets, extensive sills of
disbease formlng distinet ridges in the two lﬂtter quadrangles.

The only portion of the Triassic to be visited by the Field
Conference is the Stockton (oldest), which is seen near Volley
Forge. This is a series of red sandstones &nd shales, with light
colcred zrkosic or conglomeratic beds near the base. The Stockton
seems to overlap upon the older formetions of the Piedmont - o
contact which is strikingly different from that seen along the
northern border of the Triassic, where extensive fanglomerates
testify to an active fault-scarp in Triassic times.

Smell dikes of diabase are found in many places, cutiing
not only the Triassic beds but also many of the older formatiecns
farther south (none of these are shown on thne map, Fig. 1.)
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The Coustel Tlain Denosits -7-

L. Dryden

The southnesstern border oI Fe nnuvlvunlg lies practically
trne Foll Line, so that the Coastul Plain is poorly represen:
the state. To tine east, in lew Jersey, there is found a ser-
s of unconsolicdated seulneqtb ran;ing in age from Lower
ctaceous %o liiocene, canped b" "Picistocene™ sands wnd gravel

bol° series lies on &un erosion surfuce on aﬂClCﬂt r02hS.
of the lowect bed dipg some 75 £i. per mile Teo (&
st; dips decrease upvard in the series, implylng murs o
ss coantinuvous tilfting during dep ODthon‘ The oldest Lals
are found in generael furtihest webt, end the younger icp 7Y
them as do shingles on a gently sloping roof.
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The Cretaceous, especially Upper Cretaceous, sediments
are the best developed. Generzlly they are glauconltlc sands
and clays, and show & characteristic green color. This type
of seulmentatlon continued into the Eocene. The Miocene,
not widespread or well exposed, is usually finer and Wlthout‘
significant amounts of glauconite.

Outliers of the New Jersey sediments have been reported
from west of Philadelphia, in Chester Valley and at Media.
A considerztion of tnese beds will be taken up on the trips,
under stops C-1 and A-2 respectively/



Trip 4: 2-6 P. M. Friday,May 31.

Physiogrecphic trip southwest of Pailedel phig

Leader: L.Dryden
Lssisted by: F.Busccm,A.Dowse,R.Joanson

INTRODUCTION
PENEPLL INS ,PARTIAL PENEPgﬁINS,&nd BERMS- OF TEE BLUE RIDGSE

AND PIEDMONT PROVINCES OF PENNSYLVANIA

F.Bascom

Fall Zone peneplain obliterated Jurassic and

or conealed Lower Cretaceous
Kittatinny-Schooley 1800-1000 Upper Cretaceous

peneplain )

Honeybrook part.penep. 800-740 Tertiary
Chambersburg par.penep. 780-600 Tertiary (Miocene)
Bryn Mawr part.penep. 600-300 Pliocene
Brandywine berm 300-~-200 Pleistocene
Sunderland berm 180-100 Pleistocene
Wicomico berm 90-60 Pleistocene
Talbot berm 40-20 ’ Pleistocens

In Pennsylvania it is thought that traces may be secen -7
two peneplains,tiaree partial peneplains and four bherms.

- The oldest post-Triezssic surface is still preserved cnly
winere it is buried beneath a comer of Cretaceous,Tertiary,and
Quaternary sediments on the coastal plain.Tais pre-Cretsceocus
surface emerges along the Fall Zone at an angle which takes it
"up in the air" and has eitner suffered complete obliteration
or has undergone strong warping along the entire length of the
Fall Line,being represented,in thuat case,by remnants of the
peneplain known as the Kittatinny-Schooley.Therec seems to have
pbeen time cencugh for the development and obliteration of a pre-
Kittatinny-Schooley peneplain and so localized and steep & warp-
ing of such linear extent secems more rcasonably explained as the
interscetion of two peneplains.

The Fall Zone peneplain,if it existed,began in Jurassic
time ,wes developing further in Lower Cretaceous time,while the
ocean wes advancing on the planed crystclline s.The Kittatinny-
Schooley peneplain,dating,perheps,from the uplift thut closed
Lower Cretaceous timc,wes developing during the remsinder of
Cretaceous time.Toward the close of Crctoceous time an uplift
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t¢rched the Kittatinny-Schooley peneplein and erosion was cgain

cceclerated and a partial peneplein,the Honeybrook,was developed.
At the beginning of Tertiary time an uplift inaugerated

the erosion of the Chembersburg (Hazrrisburg) peneplein.A consid-

ercble remnant of this peneplein is ideally preserved just west

of Chumbersburg eénd does not zppear at Harrisburg.North and

South Chester Valley Hills show remnznts of this peneplzin.
Immediately east and west of Herrisburg and northwest clong

the Susquehanna River the interstream areas recch a level of

500 to 520 feet.Tunis is the Brmyn Mawr peneplcin,a partial

peneple in with & thin and sporadic deposit of grcvel with sand

in pockets and characterized in some places by an ironstone

conglomerate.Carvel Lewis named the gravel from & deposit in

the Rullway cut just south of Bryn Mawr station,and the peneplain

takes its name from the gravel. :

The next four berms or tcrraccs in Pennsylvania are
presumably not of marine origin but were cut in Pleistocene time
by the Delaware River.Taey are narrow and of low altitude and
arc not limited,as at first sight theyappcar to be,to the Penn-
sylvania side of the river.aA difference in material favorable
to the preservation of these berms on the west rather than the
east side of the river has been a factor in their more conspic-
uous development of the Pennsylvania side.

PENEPLAINS AND TERR4ACES OF MARYIZ ND AND PENNSYLVANIA
L.Dryden

\ Alternate or conflicting interpretations of peneplains
and other erosion surfaces of Maryland and Pennsylvania have been
presented by other authors.The conflict is a general one,involv-
ing the number of such features,their names,elevations,character,
and geologic age.In the following table there is given the class-
ification of Piedmont terraces proposed by Knopf for Baltimore
County,ld.,together with that of Cooke for the Coastal Plain
terraces.Suggested ages have been added on authority of the
person named.An asterisk indicates & name used by Bascom in the
teble above. )

(table on page 10)

The correlation of these features with those found in
eastern Pennsylvania is a task which has proved impossible so
far.A comparison of the two tables will show that even where
the same names are used,different elevations may be given to
the sume peneplain.Ii muy be,of course,that the same surface
has these different elevations,but surely no one would deny
The possibility that differcnt erosion surfaces are being
included under the samc name,further that some of these surfaces
are parts of the same peneplain,or even the possibility that some
of them should not have the rank of penepalin or terrace.
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Kittatinny™ / Miocene Tertiary
(not recognized) L (aénley) (Johnson)
Manchester 1G20 } cretaceous Cretaceous
(Scnooley™) (Bescom) (stose)
Hampstead 900
(Mine Ridge)
Arcadia 820
Yo
¢ Reisterstown 720
o (Eoneybrook¥)
E Svicetalr 640-600 liiocene
‘B (Chambersburg™) (Campbell)
(U Catonsville 520-500  Pliocene
A (Bryn Mewr™) (Campbell)
Howard Park 400
 Hamilton 300
Brandywine* 270 spre-Nebraskan  Pliocene
warm period (Wentworth)
y Cohariec 215 Aftonian
gXSunderland* 170 y \ Yarmouth ‘
Q v Pleistocene
W Wicomico™ 100 g'<8angamon\ (Weatworth)
y v S ( \
S\Penholoway 70 Peorian
Talbot ™ ’ 42 | lst.Wisc.intgl.!
Ny A
Q Pamlico 25 ¢nd.Wisc.intgl./
N :
N Princess Anne - 12

Note: In the Delaware Vulley of S.E.Pa.the Pensauken: of
Cempbell and Bascom is reported found from &ea-level to
180 ft.and its age is given as pre,or early Pleistocene.
Thnerefore,in elevation (not in age) +the Pensauken of
these authors is equal t0 Princeéss Anne to Suaderland
of the abode table.

In theory it would seem much easier to correlate the Coastal
Phain terraces,especially if one follow Cooke in believing them
to be eustatic benches.Cooke,however,has restricted his studies
to the region south of Pennsylvania,and has not attemptcd to find
the high-water levels given in the table,in Wew Jecrsecy.Correl-
ation of the lower terraces is impossible if Cumpbell and
Buscom have correctly described the Pehsauken formation of
the Dclaware Valley.They believe that the gravels were laid

down in the flood plain of a large river (immediately removing
them from the eustatic class),and that the formation has been

subsequently warped,so that the edges of the elongate deposit



-11-

stend above the the down-warped axis.The highest point on the
edge is about 160ft.,end the lowest in the center is below
sea-level.On ihis scheme,all "terraces" in the Philadelphia

‘region below 160ft. are part of the same formantion (Pensauken)

and owe their exostence to the wendering of the River and cutting
of rock terrzces on the Pennsylvaniec side of the velley.(Just
whet the worping did to them is not plein.Perhops it ceoused
nothing more than o slightly increesed tilt toward the present
Delawcre valley). Roughly,then,elevction is & criterion of
age,but in no sucn perfedt und progressive wiy as in the arrang-
ment of Cooke.

DETAILED ITINERARY

L.Dryden
0.0 scademy of Natural Sciences: turn right (south)
) on TSEN.St. Co 4 blocks to end of street and

turn right on Walnut St.{one way traffic).Go
45 blocks to end of Walnut St.at 63 St.

4.9 (4.9) Turn right (north) on 63rd.St. Go three baocks
and turn left (west) on Market St.{at elevated)

You are now on route 5. Keep straight through on
this route for 6.2 miles more to Broomall.
Disregard signs of U.S.13 and U.S.1l

9.1 (4.2) Gravel at elevation of about 310 ft.showing
' _ &long road ‘

BROOMAIL? pit in Bryn Mawr gravel.
(cars will be seen parked on right side of road
Just et sign "Intersection route 320".) Stop
about 25 minutes.

1/ sand and grevel capping flet surfzce,top about

360 ft. 2/ composition and structure: a/thicknecss

(past or present) not known,nor contzcts &t this place;
b/ bedded with some current-bedding and perhzps imbri-
dation of pebbles; c/ types,roughly in order of
sbundance: vein quartz,metemorphic vein quartz,pinkish
quartz,quartzite,reddish scndstone (Triassic?),fine-
grained sandstone,weathered serpentine (honeycomb rock),
Paleozoic chert pebbles (fossiliferous),smoky quartz,
Wissihickon (?) schist,deccyed quartz-feldspar rock,
coarse guartz-mica rock,sugary vein quartz; 3/ size:
mex.cbout 1% ft.; svg.max.ebout 4-6 inches: avg.ebout
z-3 inches for pebbles and cobbles; sand where pure
shows excellent sorting,with 75% on 1/4 mm.sieve snd
21% on the 1/8. 4/ heavy minercgl anulysis shows a

very smell suite with about 50% zircon,20% toufmaline,
Z0% staurolite,cnd scettered gruins of sillimeanite, :
rutile,kyanite.ilmost nothing else is present; 5/points
thet are to be considered in discussion are: relction



~12-

to other grevels of Philadelphia areas;relation of
gravel to flat area 1t covers;origin of gravel and
sources of lithologic types;direction of currents;
comparison with Cretaceous (?),Triassic,Pleistocens.

Leagving pit,turn immediately left from route 5 onto
route 320; continue on this route for Z.2 miles.

1i.1 to 14.3 For 4.2 miles from Broomall travel will be

(0.0 to 3.2) along a gravel-capped flat spur running
toward the Delaware River.Elevation of gravel de-
clines from 360 ft.at Broomall to 320 ft. where
route 320 is left.

14.3 (3.2) turn sharp right,thcn immediately right at "y"
from route 320 onto route 947.Bcgin descent into
valley of Crum Creek,one of thrce large creeks
we shall cross,flowing into Delaware River with
almost due south course.

15.0 (017) SLOW - quarry in Wisseshickon schist to left of
road- note bedding,which is well shown hcre

15.2 (0.2) STOP STREET : go right.Just beyond is Crum Creek,
which is dammed below

16.8 (1.6) junction route 252: go hard left
17.0 (0.2) STOP 4-2
MEDIA, pit in Bryn Mawr gravel (?9)

1/ elevation top about 330 ft.,distance 4 miles

SSW of Broomall; 2/section exposed is a/indurated
ledge holding up flat (graveyard) about 1ft.or so
thick, b/semi-indurated meterial with small pebbles,
6-€ ft., c/pure vellewish and brownish sand,few ft.
exposed; 3/ironstone contains about €0% ordinary
vein quartz (mostly semi—translucent),BO% sugary

but firm vein guertz,and smaller amountis of rose
quartz,friable vein qusrtz,and finc-grained sand-
stone (?).Tittlc clse is prssent. 4/ mechanical
anealysis of sand below shcws good sorting, 25% on
1/4 mml.sieve,72% cn 1/8 mm.,5% on 1/12 mm.sieve;

5/ heavy mineral analysis shows a small suite with
about 60% zircon,10% tourmiline, 179 staurolite, 7%
hornblenie,und a few grains of chlorite and tmtile.
Almost nothirg else is prescnt except for 1 grain of
epidnte.Diiference from Broomall suite is in propor-
tions end pressnece of smal) amount of hornblende;
otherwise surtes guite sinmtlcr. 6/ the origin and
telaticonships of this matsricl will be considered.

Teaving pit ccontinve on in same direction

177 (0.7) Traffic light, jurction U.S.1; turn right into
U.S5.1 and ccntiauve on this routc for 3.3 miles



- 20.6 (2.9)
21.0 (0.4)

21.6 (0.6)

22.3 (0.7)
22.5 (0.2)

23.2 (0.7)

23.8 (0.6)
24.3 (0.5)

24.4 (0.1)
25.6 (1.2)
28.1 (2.5)

28.7 (0.6)
29.2 (0.5)

30.3 to 30.5

~1%~
SLOW- Lima granite quarry at right side of
road.Is in small granite mass intruded into
serpentine of this area

Lima cross-roads.Turn left (south) off U.S.l
onto route 452. Just aftcr turning,in left
distance views of Delawere River valley and V.J.

turn off route 452 onto macadam road,sign
"TLenni 1"

turn sherp left,down toward mills

double "Y"- g¢o right and then immediately
lcft,crossing left of two bridges and on up
steep hill.

From now until last exposure to be visit-
ed the bed-rock will be gabbro and at several
pleces boulders are to be scen in the fields

SLOW - look back to see sharp character of
stream valley Jjust crossed. Upland is flat-
topped and stream valley "V" shaped.

Just beyond view of Delaware valley to left

turn right past Catholic school

SLOW - view to left shows three surfaces:

a/ that on whkich you are traveling,at asbout

320 ft.,b/ wide surface from about 180 ft.to
100 ft., ¢/ surface on which plants in distance
are situated,at about 40 to 20 ft. Rather

sharp descent,or scarp,in fore-ground

STOP STREET - go straight thfough on route 61
go left onto route 261 '

STOP STREET - junction route 491 - keep
straight through on route 261

Dclaware State linev- gabbro in roamd-cuts
traffic light,-go left off route £61 onto
unmarked concrete road. Gabbro near surface
in fields Jjust beyond

From flat area descent is made over what

(1.1 to 1.3) seem to be two narrow rock benches. Bed rock

30.9 (0.4)

can be seen in fields ncarov

STOFP A-S -view of terraces in Delaware vallecy
stop for 15 minutes)

Sharp descent is made in foregroung from
about 240 ft.to flat at about 180 or 160 ft.
(small stream valley wccentuates the sharp-
ness of descent at this place.) There is
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31.5 (0.6)
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graduzl descent from 18C ft.to about 1CO or

8C ft.,where tuple is cnotner "scarp”,whi

des cenL tc ebout 60-40 ft.Fuctories 7Ju cilq—
eries in distance are on this lowest sruiace

STOP 4-4 - gravel overlying gabhiro - 25 mius.

1/ at Carpenter station,B.& 0.R.R.gravel mapped
s Pencauken lies on gebbro at an elevation of
about 150 ft.This is ths western edge of the
gravel cover,uud the rock charuoter of tane
terrace is novﬂ clearly; 2/ weathering of the
gabbro has suggested theat the gravel weas laid
down after long exposure of gabbro; shape of
oontgct surfece is not known for any distance;
p ers to decline to north along track
3/ gravel contains considereable variely of types:
vein quartz,angular gabbro,sugary frim vein
quartz,fine-grained sandstone,rounded gaboro,
rose quartz,shale fragments (brown),metamor-
phic vein quartz,red sugary firm vein quartz,
fine~-grained dense schistose rock,chert pebbles
with crinoid stem joints; 4/ relations of this
gravel will be discussed,both in connection
with those seen,and with several depsoits not
visited.{Good execmple of exfoliation of gubbro,
and coarse character of latter seen in cut.)
Continue on toward Delaware River

gravel on left side of road.Is last of patch
seen,here at elevation of about 100 ft.

STOP STREET - junction U.S.13 -GO RIGHT

STOP 4-D5 -lower scarp and character oZ lower

Jrevel - stop 20 minutes - Tlolly Ock,Del.

1/ elevation of gravel sbout 80 ft.where ex-
posed in road,and is lying on g&bbro,as can be
seen in siream bed just to south 2Z/shsrp descent
to abtout 40 £t. plainly snown near road.If any
agreerment with COOAb s scuhems,would be with
Talbot ,42 ft. 3/ types: vein quertz,metamorphic
vein gquartz,fine-grained sands tont,fine grained
quartzite, "Chlckles" type guartzite,chert pebbles,
some blaci,same fossiliferous,ironsione cgl.,
(1like thet at ledis or‘coarser),reddish shales
with vended color,small amounts of hornblende
schist,gubbro,coarse gquartz-mica rock,pegmetite.

The lithologic types «t Holly QOuk dirfer from
those &t Broomell in following: 1/Aot zt Broomell:
a/black chert,"Medie tyoc” crl.,cuobro reddish
shale; Z/not £i1 Holly Oul. surpenilne quurtz—
feldspar rock,Wisschickon schist,pink quertz.

To retuen to Philedelpinla turn around and go
north on U.5.13
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37.5 (2.2) turn left off U.S.13 cround bezcon

& 27.7 (0.2) turn right =t beacon onto route 891 (not
markcecd just here) For several miles north from
here one runs along the bose of the same scarp
s thot seen «t Hally Osk (4-5),2nd occazsionally
runs up over the scarp onto the next higner
level. :

In Chester route 891 nmerges with U.S.27. FOLLOV
U.85.13 back to Puiladelphic

51.0 (13.3)

(zpprox.) DO NOT TaXE U.S.13 BY-PASS T0 LEFT- TUR™ SHARP
RIGHT INTO luin St.,thence into Woodlu.id Ave,
and on into Philcdelphie. Use route map to
return to Accdemy of Hgtural Sciences.

- 58.0 (7.0) hcademy of Natural Sciences
{approx.)
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Trip B: £-6 P. M. Friday, May 31.

Mineralogic &nd Petrologic Localities north of Philadelphia

Leader: S. Gordon
issisted by: E. Watson, E. Armstrong

0.0 Accdemy of Natural Sciences: go eastward on Race Street.
0.4 Left on Brozd Street ,
5.0 Turn R on U.S. 1 (Roosevelt Boulevard)

12.0 Turn R on Rhewn ~treet

13.3 Turn L &t Crispin Street

13.6 STOP B-1 ,
HOILMESBURG. Granite Quarry (S. Gordon)

An clleptically mapped mass of granite, a half mile long,
intrusive in Wisszhickon gneiss, and :pertially mentled

with Pensauken (Pleistocene) sands gnd gravels. The grenite
in thin-section shows quartz, microcline, albhite and biotite,
with some garnet. The parallel errangement of flakes of
biotite (perhaps a flow structure) produces a foliated ap-
pearance trending N 35 E &nd dipping 45 with respect to
the sheeting. An easily effected breakage across the grcin
hes a direction of N 60 V. There are a few vertical joints
(2 system normal to the flow structure), and these pass
soon into quite massive grenite. 4 pegmatite vein with
pink microcline, white albite, quartz, and a few garnet
crystels, measuring 2" wide, is exposed in the floor of the
quarry, striking s 30 E. The age of the granite has not
been definitely determined: absence of structural fectures
evincing great cge suggests late Ordovician or even a
Carboniferous designation as possible.

13.6 Proceed westward on Welsh Road
14.5 (0.9) Turn R just beyond circle
15.3 (0.8) Road turns sharply L
15.8 (0.5) Cross Roosevelt Blvd., continue on Penna. 532
22.0 (6.2) Lecve Philadelphia ot Somerton
2%.4 (1.4) Feasterville, take extreme R hand road, Penna. 213
25.6 (2.2) Laene lecds into quarry
STOP B-2

VANARTSDALEN S QUARRY (S. Gordon)

Openec@ more then a cantury ago, but idle for the lasf 50
years, this quarry is cne of the best known nearby mineral
localitics. The limecione, estimated by Bascom to cover 10
ecres and correlate® wi.th the pre-Cambrian limestone at
Franklin (70 miles tu tns northeast), was regarded by Kemp
as a block caught vy “n the intrusive gebbro which sur-
rounds it. Kemp fouwr *2e norite south of the quarry to be
gquite fresh, and com ovsed of hypersthene, a light green
monoclinie pyroxere. r:ilow-brown hormnblende, plagioclase,
and magnetite; trz rock resembling « dark gneiss. 4 lorge
mess of gabbro lies 4t the entrance to the quarry, and
there are inclusions of gabbro in the limestone
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The mineralogical interest is due to the extraordinary
development of contact minerals in the crystalline
celecite: sbundant plates of graphite; masses of blue
quartz (color has been thought due to irclusions of
grephite, rutile, or a solid solution of some titanium
compound); blue feldspar (mostly microcline, some
oligociase); werneritec (large greyich masses, and &s
smell crystals in caleite); wollastonite; pyroxzsne
(green grains of coccolite, &nd cleavable diogpside);
plates of phlogopite; and grains of pyrrhotite; brown
tabuler crysiels of titanite; occasionelly zircon.

Regress on Penna. 213

27.8 (2.2) Fecsterville, continue on Penna. 532
29.3 (1.5) Somerton

29.3

STOP B-38

Querry in Chickies Quartzite (S. Gordon)

The Chickies (Cambrian) formetion is here represented by

thin-bedded sericite-quertz schists, in which bedding

and schistosity coincide. Tne beds stand on end ( dip is

to the southcast), and show proncunced creep at the

surfcce. The quartz schist contains orthoclsse, and the
"stretched” tourmelines so characteristic of this forma-
tion. Joints &t right angles to the beds produce rhomb-

shzped blocks.

Continue on Pcnna. 532

29.6 (0.3) Turn R uvnto Penna. 163

For four miles the road follows & valley mapped ©s
limestone on the basis of several old records.

Cembrien quartzite is exposed on the hill to the north

(right), and Visszhickon schist to the south of the
valley.

32.8 (3.2) Bethayres. Continue cn Penna. 63
33.3 {0.5) STOP B-4 :

Quz.rry in Beltimore gnciss (E. Armstrong)

The Bultimore gneiss &s it appears herec is of a number

of different types: grey, finely bended; dark, finely
bended; light end dark, uniformly banded; and light
and durk, irregularly bended; with all intermedizte

gradations. The banding thropghout the grecter part of

the qucrry is more or less uniformly oriented, strik-
ing apprcximstely N 65 £ and dipping 80 S.

A thin-section from the grey finely-banded gneiss,
which is conspicuously expcsed in the center of the
quarry, shows cbundent scricitized feldspur (ortho-
clese, clbite ard oligoclese), with granulcted
borders cnd bent twirning lamellas. Quartz and mice
(both bictite and muscovite) occur in irregular
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undulating bands between the feldspars. Abundant epidote
is essocizted with the mica bands, s well as apatite,
end zircon, with minor amounts of garnet, titanite,
megnetite and caleite. Microcline and microcline-perth#
ite ore ussociated with scme of the quartz, suggesting
secondary origin.

L thin-section from the dark finely-banded rock
from neer the scuthern end of the quarry shows the
dark minerzal to be chiefly hornblemde, with considerable
cmounts of biotite (in part altered to chlorite), and
some magnetite. There are subordinate amounts of sodic
plagioclase, most of whieh is thickly filled with
sme:1l epidote prisms. Epidote also occurs as inclusions
in the granulcted qu rtz which mekes up the remainder of
the slide.

Rcgress on Penna. 63
Turn R onto Penna. 163
STOP B-5 Rockledge.

Quarry in Visschickon Gneiss (S. Gordon)

The Thorough injection of grenite into isschickon
schist may be seen here, end the resulting crumpling
end plication, with isolation of feldspar crystels
into augen produced by rolling them into mica platese.

Continue on Penno. 163

Turn R onto Church Road

Turn L onto New Second Street

Turn R onto Godfrey Street (6200 North)
Turn L onto Brocd Street into center of city.:
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Trip C: 8 A.li.-© P.M. Saturdey,June 1.

Crystalline Rocks of the Picdmont north and west of

————— et e

Thiladelghia

Leader: E.Watson
hAssisted by: F.Bascom,Jd.Gillson,D.Wycoif,3.Gordon,E.Armstrong

ITINTRARY

(0.0) 4cademy of Natural Sciences. Go around Logan Circle
and northwest out Fairmount Parkwyay

(0.8) Art Museum on left
(0.4) Schuylkill River on left

(6.2) Wissahickon schist on right. From here on for 4 miles
drive 1s along east bank of Schuylkill River and
almost continuous exposures of Wissahickon schist
are seen

(1.7) Amphibolite exposure (in Wissa.schist)

(2.6) left on Ridge Ave (422). Cross Wissahickon Creek
and 100 ft.beyond regress to left thru cinder track
opposite gas station and park (15 minutes)

STOP C-1

WISSAHICKON SCEIST AT WISSAHICKON CREEX (F.Bascom)

Wissahickon Crecek,which providecs the best section through
the gneiss,has also provided & name for thc formation,which
was formerly Rogers' First and Sccond Gneiss Belts,and later
the Chestnut H11ll,Manzyunk and Pauiladc¢lphia mica schist and
gneiss of the Second Pennsylvania Geological Survey.The name
Wissahickon mica gnciss was first arpplied in 1909 (U.S.
Gologic Folbo 162); and still more recently this formation
name has been $xtended to include not only thc original
Wissahickon mica gneiss {now dcsignuted as the oldgoclase-
mica schist facies) but also the formation previously called
the Octoraro schist (now designated &s the albite-chlorite
schist facies). (U.5.G.5.Bull.7$9)

The Wissahickon mica gneiss or Wisschickon oldgcclase-mica
schist extends from the southeastern flanks of Buck Ridge
to the vicinity of the Delaware River,whcre it is concealed
beneath Quaternary sends and grevels,and clso extends

west and south into Merylend.

While exhibiting considergblc variation,the gneiss s o
whole may be described as & médium-grained bandcd rock,
cncracterized by abundant micc,both biotite &nd muscovite,
with quartz,orthoclcse end plegioclase (sligoclase cpprocch-
ing andesime) as accompenying constituents,and magnetite
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apatite,zircon,tourm: line,garnets,endulusite,staurdlite,
kyanitc,sillimenitce end zoisite as cccecssory constituents.
The distribution of the micaceous constituents,in cssocist-
ion with pegmatitizaticn is to & cconsiderable extent respon-
sible for the banding. ‘

As to the origin of the gneiss there hcs been no question:
en inconsideradlc but recognized heterogeneity parallel to
layers,well-rounded zircons,remurkebly numerous alumina-
silicete minercls,together with on excess of magnesia
over lime «s shown by analyses (Folic 162,p.4) all point
to ¢ sedimentary crigin; that is,to &n originelly sandy,
argillececous sediment,now highly metamcrphosed.

The ©«ge of the formation is still & disputed question: the
fact thot the gneiss is not found in associction with the
Paleozole limestones of Chester Vpolley,and thet it is
injected by igneous intrusives otherwies confined to recog-
nized pre-Combrien formations have been reasons,not alto-
getner insurmounteble,for placing it with the pre-Cembrina.

Churacter cf the exposure or Wisschickon Creek: Parcllel
plenes of pariIzX®ng,crugpled or gentiyv fo.ided,will be noted
&s & conspicuous feature.This set of planes characterizes
&1l the exposures on the Creek,exnipiting « rather uniform
strike ,dip,ond pitch.(Strike W 55°EF; piten ¢f the exes of
the minor folds 20, W 5-10°VW). 4 lcss conspicuous fecture

is & faintly discernible parting which cuts the axes of the
folds,dipping in gencrcl VE. Tae former,mpre pronounced,
perting probably reprcsants the originel bedding of the
rock; the latter are secondary clervige plones.

~

Regress on Ridge Avenue
5.8 {(0.1) right on City Line Avenue
6.1 (0.3) over Schuylkill River
7.1 (1.0) right on Belmont ivenue
8.0 (0.9) left on Levering Mill Road
8.5 (0.5) right on Conshohocken State Road (Pa.23)
8.6 (0.2) weathered granite exposed

8.9 (0.3) right on Rockhill Road. Series of gquarries in
Wissahickon schist beyong,on both sides of road

9.2 (0.3)
STOP C-2

ROCK HILL QUARRIES,Vest Manayunk (D.Wycdoff)
(quarry on right,at crusher. Leave cars in line ,15 min
5.
Here the Wissahickon formation is seen again.It is a general
similar to the rock seen at the type localitv,but less
intricately folded and contorted.The rock here is definitely
banded,with well-defined persistent layers which differ in
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lithology,being more micaceous (in places garnetiferous)

or less micaceous; these seem certainly to represent beds,
clayey or sandy,of a sedimentary series now highly metamor-
phosed.

The major structure exposed at thec west end of the guarry is
the northern limb of a large anticline which pitches to the
cast.The beds here strike nearly E-W and dip 25 -30 N; they
vary in thickness from about 3 in.to nearly 2 ft.and are
casily separated along bedding planes,which facilitates
quarrying of thec material for building stone,flagstone,ttec.
The rock is rather fine-grained,composcd of quartz,oligoclase-
andesine,biotite and muscovite,with accessory apatite,meg-
netite and ziron ( the last,when cnclosed in biotite,is
surrounded by very distinet pegeochroic halos).The texture is
crystalloblastic,with the mica well orientcd during recryst-
allization.

Toward the cast end of the quarry the beds strike about

N 70 W,and dip 25°NE.Here the rock is more micaceous,in places
highly garnetiferous.Its composition is similar to that of the
other type,except that it contains far more mica,both biotite
end muscovite,which is developed in larger plates;and in
eddition to the pink garnets,which may reach % in.in diameter,
therec are in some specimens microscopic meedles of sillimenite.

These miceceous layers are minitcly crumples,the crests of
the small dreg folds forming fine ridges or £lugings which o
&re seen on &ll thc bedding surfaces,striking sbout I 50% 55
E. This line of strike is thc same as that of the axis of the
me jor enticlingl fold ,which has been traced by mecsurements
in this and neighboring quarries.

At the extreme cast end of the quarry there appear,intercal -
ated between the beds of the micaceous rock,two rather thin-
1-3 ft.-layers of hornblende schist.This rock is composed

of gquartz,andesine,abundant green hornblendc and a small
amount of biXotitc;large pink garnets occur,especially in the
more biotitic layers.In a similar schist found in the quarry
immediately across the road,the microscope shows a few thin
layers in which the hornblende surrounds relics of colorless
augite.Thcss schists might represent beds of graywacke,but
more probably they are ancient sills of basic igneous rock:
the greatcr amount of bidtite seen in th: beds near the
hornblende-schist ,both above and below,may indicate contact
action,though both sills and country rock have been highly
altered by later rcgional metamorphism.

Herc are also many small stringers of pegnatite; for the most
part these follow =zlunc,or betwecn,the less competent mica-
cecous layers of the vshisti,but in some places cross-cutting
dykes can be observed.Ths negmatite is composed of grey,
granular guartz,s little microcline,abundant oligoclase,

with muecovite,biotite,and in places black tourmsline.It is
probably a late diffecrentiate from tine intrusive mass of
granite,wnich is exposed less than & mile to the southeast.



continue down Rocknill Rosad

9.6 (0.4) 1left on Belmont Avenue
9.9 (0.3) cross Schuylkill; continue straight under clevated
onto Green Lane
1011 (0.2) town of Manayunk
10.8 (0.7) 1left on Ridge Ave. (U.S.482)
14.2 (3.4) City limits of Philadelphia
14.5 (0.§) 1left,at Roxborough Country Club
15.2 (0.7) Wissahickon schist on right
16.2 (1.0) wMiquon,turn right aloﬁg gast bank Schuylkill
17.3 (1.1)
STOP C-3

BALTIMORE GNEISS (SOUTH OF SPRING MILL) (E.Armstrong)

At thie locality is exposed the Baltimore gneiss,which is
believed to be the oldest rock of the region.About one-helf
mile north of this exposure the gneiss is bounded by the
Crcam Velley fault,which separates it from the basal Cahmbrian
Chickies quartzite.The contact between thec Baltimore gneiss
e¢nd the Wissahickon schist lics about one-helf mile southesst
of this outcrop.The approximate width of the gneiss is clear-
ly shown at this locality by the topography.¥he north and
south borders of the prominent ridgec scross which the
Schuylkill River cuts,ere here coingxzcident with the north
end south borders of the gneiss.

The gneiss appears at the surface in s belt wxtending from
northeast of Trenton to the vicinity of Avondale,varying in
width from about a quarter of a2 mile (north of Chestnut Hill)
to at least as much as four miles (at West Chester).Its

trend is approximately N 60°E,in accordance with the trend

of Appalachian folding in this region.

In the Philsdelphia fodio the gneiss has been correlated
approximately with the pre-@ambrian Stamford gneiss of
western New England ,the Fordham gneiss of New York, the
Baltimore gneiss of laryland,and the Carolina gneiss of the
District of Columbia and Virginia.Because of its similarity
to the gneiss in faryland,both in lithology and in strati-
graphic relations,it has been named the EBaltimore gneiss.

Although mapped as a single unit,the gneiss exhibits two
different facies,as described in the Philadelphia folio:
the massive,or granitic facies,often more or less banded,
of which this exposure is an example,and the gneissic,or
more regularly banded facies,which is exposed both to the
north and south of this locality,near the borders of the
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gneiss. Both to the north and to the south the banding of
the gneissic facies has a steep south dip. The gneissic fa-
cies exhibits a pseudo-porphyritic charscter,caused by the
presence of more or less lenticular mnsses of quartz and
feldspar around which the micaceous layers are bent. Because
of the presence of these rounded cuartz and feldspar masses,
&s well as rounded cpetites, and beccuse of the sorting of
the minercl constituents,this fecies hes been interpreted
in the Philzdelphic Folio &s being of sedimentary origin,
probably derived by subaericl disintegraticn from the central
grenitic core. (Specimens of the gncissic facies will be
availsble for examination)

The outerop here is in irreguleaerly bunded rock.
The genersl trend of the bending forms a fold,slightly
overturned towerd the north,but the individuxl bands exhibit
intricete folding.Along the axiel plenc of the main fold
of the outcrop is a pegmatitic intrusion. Stringers from
this intrusion zppear to extend along the banding of the
gneiss and in places the darker bands of the gneiss appear
to frecy out into the pegmatite so that the contact between
the intrusive and the intruded rock is in part very
indefinite.

mineral to be

4 thin section of the intrusive rock shows the chief
microcline with granulated borders, cnd some interstitiszl 4
quertz. Albite is present,both &s separate grains,in port
sericitized,and in perthitic intergrowth with microcline.
Both muscovite and biotite are prescnt,the latter being in
part cltered to chlorite. Accessories arc cpatite,zircon,
epidote,and mzgnetite. There are veins of coarsely crystalline
guartz,showing liquid cavities distributed in parellel lines.
The micas,feldspars and quartz,with the possible exception
of the coearser vein-quartz,have been cataclastically deformed.
Only = few of the cocrser quartz grains show undulose extinc-
tion. The optical orientetion of 211 the coarser vein-quartz
4n the slide is sub~parcllel.

A thin section cut from the bznded rock where the
bands are about 0.5 cm. wide shows the light colored bands
to be composed chiefly of quartz and plagioclase of about
the composition of calecic oligoclase. The dark bands arc
composed chiefly of hornblende &nd bioctite with leucoxene,
apatite,epidote,and zircon, and minor ampunts of quartz and
plagioclase. There is much less evidence of cataclasis in
this slide than there is in that from the pegmatite. In
places the borders of the grains cre granular and some grains,
both of the quartz end of the plagioclase,show undulose
extinction. The biotitec and hornblende are only moderatecly
well oricnted perallel to the banding. A number of the
biotite laths cre somewhabt bent and fractured.

A section from a broad band of the dark rock
shows about 50% hornblende with only a small amount of bio-
titec. Other constituents cre oligoclusc,caleite,and quartz.
Smell grains of zircon and epidote are abundant. The rock
is medium~grained granitic with little or no apparent
tendency toward o directive texturc.
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17.9
18.1
18.3

19.3
©1%.4
20.0

20.3

Z4.1
Z4.2

continue N.W.along River Rozd

{0.5) Spring Mill,bcer left. ibandoned quarry in
Caickies cuertzite on right

(0.1) bear left towards Conshohocken

(0.2) right,then left .

(0.2) enter Conshohocken cn Mector St. Conshohccken
is on Puleozoic limestone

(1.0) =x left at Bank on Fayette St. (Butler Pike)

(0.1) ecross Schuylkill.R. ¥ill on left . beyond River,
of Baltimorc gneiss imtruded by gabbro,separated
from Paleozoic limestone by the Cream Valley fault

(0.6) Dbear right at end of ridge,then left onto
Matson Ford Rd.(under traffic light)

(0.3) up spall valley in Palcozoic limestone,
Wissahickon (Octoraro) forming nill on right,
Baltimore gneiss with gabbro forming hill on left

(1.1) Culph Mills. Go striaght thru on Matson Ford
Rd.,across Gulph Rd.and Montgomery Ave.

(1.2) Smell dike of serpentine exposed on left (in
Baltimorc gneiss)

(0.5) Radnor Sta.(P.R.R.); tura left on King-of-Prussia
Road

(0.5) right on U.S.30 {ILancaster Pike), go 100 ft.,
then left on Ivan Rd.

(0.5) 1left into Radnor Quarry (by disposal plant)

(0.1) |

STOP C-4

R4DIOR QUARRY - AITERED GABBRO (E.Watson)
(park cars near crusher,-30 mins.)

Normal to somewhat basic gurnetifcrous gabbro altered
by pcgnatite solutions or injections (deminantly quartz-
ose) 2ut by later garnctiferous diabase.

uarry is near the sastern bordcr of & largc massof
gabbro,intruied into Baltimore gneiss,end extending
2% miles weotward.

Petrologic sequence: (1) Somewhat basic to normal gabbro
with varying amouats of nypcrsthone first intruded.In
some of ithis crigiasl matorisl garact is abundant and
stable.Elscwhere biclite and then garnct (outside) form
beautiful reaction structures around sugitc.Hypersthene
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commonly alters to chlorite with garnet rims.Examples are:

center of east side

west face near entrance
% %

labradorite 45 {55 hn) 83 (50 4An)
garnet zC 1
augite ' 24 22
hynersthencand chlorite © 10
biotite 4 13
magnetite 1 1

(2) Injected intoc the normal gabbro was & more feldspath-
ic type,with 60—80% of labradoritc and varying amounts
of hypersthene.Reaction rims as sabove.Quartz of replace-
ment origin generally abundant.Two speciments,northwest

corner,gave: )

' (4 0
labradorite 5é (52 An) 52 (65 An)
garnet b acecessory
augite 16 14
hypersthene & 6
biotite - accessory
quartz 26 26
magnetite 1 2

(3) Quartz ané& quartz-rich pegmatites injected,accogpan-
ied by crushing and coarsening of constituents.later,
after crushing,abundant hydrothermel development of
biotite and garnet,destreoying all original mafic minerals.
These pegmatites are best seccn at the rnerihwest corner of
the quarry and along the north face.For the most part
they are of basic character,the conspicuous constitucnts
becing: bluc,quartz,grcen andesinye,red garnet,and brown
biotite.At a few places pink and grey-green microcline

is deveclopsd. The following is typical:

goernet 10%
andesine 70 (20 4n)
guartz 15

biotite 5

In rezlity the seguence (1) (2) (3) above was a contin-
uous one &and all gradations eppear to exist.It wes
accompanied by flowage of the whole rock mess,which now
hes the eppcarance of a flow gneiss.ifter cessation of
flowage ,N+3S Jounts formed,perpendiculer to the foliation,
in some of which (NE corncr) roscttss of biotite formed,
in others,quertz.

Lastly (4) resurgence into cold rock as chilled dikes,
often cccompanied by fculting and shezring (NW corner),

of the first rock,type (1).Abundent gornet present,even
as smell crystels in chilled borders,indiceting its
me.gmetic origin.The largest mass in the quarry is in the
form of & domcd sheet,ccross tne south well.It is comform-
able to the foliation of the gabbro and wedges out east
and west.Another dike,3-5 ft.wide,cuts thc foliation of
the gabbro across the center of the gquarry:N 65°E,70°W.
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Smeller dikes are abundant wlsewhere,some only a
fraction of an inch across.

Examination of the sheet in the southeast corner gave:

labradoritc (65 An) 55%
garnet 10
augite 22
biotite 10
magnetite 3

regress to ivan Road and turn left

country between Radnor Guarry and Newton Square
(5.5 m.) all underlein by gabbro or altered pabbdy

25.0 (0.8) cross Conestoga Road (Pa.301)-continue on Church Rd.
25.8 (0.8) 1left on Pa.252 (follow 252 to MNewton Square)
26.% (0.5) right
26.5 (012) 1left
28.0 (1.5) 1left
29.8 (1.8) Newton Square. Right on West Chester Pike {Panrb)
31.6 (1.8) sheared and injected pyroxenite on left
32.3 {0.7) 1left into Castle Rock
32.4 (0.1)
STOP C-5

CASTLE ROCK,AITTRED PYROXEINITE (J.Gillson)

{ legve cars in line 15 mins.)

Castle Rock is a conspicuous outcrop of an intensely metam-
orpnosed serpentine mass.The scrpentine is another one
of the altered basic rock intusions of which there are so

many in eastern Fennsglvania,and throughout the belt extcﬁmiqg
from Alabama to Newfoundland.another will be seen at
Brinton' Quarry.

The basic igneous rock,subsequently serpentinized,was
intruded into the Baltimre gnciss (which is cxposed &

short distance to the south of Castle Rock) apparently

later than the period of regionel mctemorphism that gave

the gneissic cheracter to that rock.The gnciss,as cexposed

in the nhiil next south of Castlc Rock,is & quartz-oligoclase-
hornblende-biotite rock carrying comsidcrable cpatite.

The originel cheraegtcr of the serpuntine isshown by out-
crops at the eust bese of Castle Rock itsclf.Tie rock
here is © typicel grcen serpentine,wnd mincrals of the
primary bvasic intrusion sre proeserved,but con be recog-
nized only by the microscope.Tihese primcry minerals are
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¢nd &n orthorhombic pyroxene,end thosc are large-

ly repleced by the scrpeatice mincrsl antigorite.The main
mess of Castle Rock is ¢ coarscly crystclline tough rock
of grcyish cclor consistiang 2limost untirbly of «n amphi-
holc known ¢s anthophyllite.Necr the lone on the west side
of the summit lerge glistening crystils of beronzite con

be seen in the cnthophy /1lite cnd some are prescnt in &1l
semples studicd urer Lne w’cruscopc Bew other minebuls
occurin the rock.In some places micrcoscopic crystals of
& green spinecl occur,cnd tiny crystuls of mugnetlte are
cbundant .The oroqzlte is slig htly ~ltered in places to &
secondery minerzl of micaceous hebit,similar to iddingsite.

Stringers of anthophyllite,chlorite and tale cut the
anthophyllite rock in places,and these have a general
similarity to those at Brinton's guarry.No feldspar has
been identified in these stringers,and the small thickness
of the stringers is in coatrast to the wide conspicuous
mineral zones,paralleling the dikes of albitétes in
Brinton's quarry.Nevertheless,the manner of recrystalli-
zation must have been similar at Casitle Rock and in the
serpentine at Brinton's quarry.

Castle Rock was obviously recrystallized by contact metamorp-
hism accompanying some intrusion in depth.The mineral
antigorite (in the original serpentine) was very unstable-:
under the conditions of metamorpnism and it was entirely
recrystallized,with loss oI water,to the anthophyllite,
whereas the pyroxene of the serpentine was stable,and
persisted,possibly with some recrystallization as the
bronzite of the Castle Rock mass.The entire random orient-
ation of the prismatic grains of the anthophyllite indicsate
that there was no contemporaneous regional metamorphism
during the recrystallization.

The stringers of anthophyvllite,chlorite and talc presum-
ably represent channels along which there was a pronounced
movement of solutions.Throughout the mass as a whole,thSgs
solutions prermeceted generally,causing the universal
recrystallizgtion. :

32.8 (0.4)

35.4 (2.6)
41.6 (6.2)
42.6 (0.9)
42.8 (0.3)

continue around hill and out by same entrance

left ontc West Chester Pike cgein.Between here und
West Chester country underleih by Besltimre gneiss
heavily intruded by gabbro.

serpentine on left

enter Vest Chester

bear right,on Pa.b

keep straight,onts route Pa.162
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45,0 (3.2) cross Brendywine CrceXk &t Copesville,enter
: : sres of Wisschiclkon schist

45.3 (0.3) Triassic disbase dike
46.4 (1.1) Harshellton (thru on 162)

® .

47.1 (0.6) Wissshickon schist exposed

(0.1) bear right on 162

47.3 (0.2) down into narrow velley undcrlain by Cockeysville,
merble,Wisschickon on left (8),Baltimore gneiss
in hill to right (N).

48.7 (1.4) entrance to Poorhousc Querry. Cars must be turned
sne by one in ordcer to return towards Mershalltown.
elk right to quarry (W)

STOP C-6
POORHEOUSE QUARRY. COCKEYSVILLE MARBLE AND WISSAHICEON
SCHIST (E.Watson) (10 mins.)

The Pocrhouse quarry exposcd the Cockeysville marbie,over-
dein in the upper third of the guerry foce by what is
interpreted toc be Wisschickon schist.The bedding rplanes

ere well scen and lie necrly horizon$cl.The contact between
the schist and marble apears confcrmable, a;thou*n modified
by solution at the tip of the marble.

The Cockeysville is typical of that seen elsewhere in the
Piedmont: a white saccharoidal marble carrying phlogopite.
The Wissahickon is more gniessic than usual,having been
modified by pegmatitic injections.The same injections are
probably responsible for segregation of pegmatitic minerals
found in the limestone: guartz,microcline (var."chesterlited),
muscovite,etc. Occasional small brilliant red euhedral
rutile cerystals have been found.

" At several places within this valley Wissahickon schist is
found overlying marble (the normal sequence). The same
interpretation is given here although the hill immedictely
to the north is mapped as Baltimorc gneiss. In the latter
case they must be separated by a fault.

This valley is only a little morc than three miles south of
the Paleozoic limestones of Chester Velley,end is considered
by many as also of Palecozoic age.

Regress toward Marshellton
. 52.8 (4.1) right into dirt rocd,down left (east) bank of
Brandywine Crcek. Three miles through region of
Baltimore gneiss intruded by gubbro.

54.8 (2.0) route Pc.84Z2. From here on for sevcral miles is
the site of the Battle of the Brandywine.



B7.0 (2.2) right

57.2 (0.2) Lenape. Slow. On left is an exposure of Wissahickon
' scilst with a conformable,shsared
pegunatite.

57.7 (0.5) Wissahickon schist exposures

58.2 (0.5) Wisszhickon schist exposures

58.4 (0.2) Pocopson

58.5 (0.1) leave Brandywine Creek,turn left on Street Road

60.4 (1.9) park cers in line ¢t cross road,walk 150 yds: to
left. (35 minutes) ;

STO0P C-7

BRINTONS QUARRY. SERPENTINE AND ALTERATION VEINS(J.Gill?
son

Brinton's Quarry is one of the most fampus of the o0ld mineral
collecting localities of southeastern Pennsylvania.The quarry
wes first opened in 1730 and for many yeecrs the serpentine
stone was in great demand for building purposcs. It was used,
for example,in four building of the University of Pennsylva-
nia,the Academy of Natural Sciences,Pailadelphia (which has
since been refaced),the West Chester Stete Normzl School,
and many churches in Philadelphia . Wilmington,and Baltimore.
Experience hes shown thet the stone disintegrotes rapidly
in the acid-lzden atmospheres of cities, and it is no longer
used.

The minerals found in the quarry have attracted collectors
for over & century. The gquarry is the ®ype locality for the
mineral jefferisite (a brown altered mica) , and it is noted
for the fine crystals of clincchlere (a vuriety of chlorite)
which have been found therec. Twenty-five mineral species
heve been reported a&s found in the quarry,and many of these
can be readily found now in spite of the weathered condition
of *hc walls of the guarryl

The main rock of the quarry is o messive grecen serpentine,
which represents an alteration of an original ultra-basic
rock,intruded into the surrounding Wisszhickon gnelss.

There was a large number of these basic intrusions,not only
in this viecinity,but in a belt extending from Alabema to
Quebec,and Newfoundlend. The serpentine is cut by dikes and
stringers of a pegmetite consisting largely of alibite and,
celled on that account,albitite. Bordering these dikes &nd
stringers of albitite cre zones of Jefferisite,anthopnyllite
znd talc.

These mineral zones parclleling the c2libitite bodies are the
striking and interesting feature of the guerry. On both sides
of the albitite,and scperating it from the serpentine,cre
three distinct leyers. The jefferisite (vermiculite) leyer



is made up largely
chlorite. The micac

wekls. The next layer contains nthophvllvte or in some cac

0of vermiculite, but CDﬂtulﬂS apctite and
gous p*atbs are crranged parallel teo

tremelite,with or without talec, Qnd then the zone of more or
less pure talec,next to the serpentinc.

The origin of these mirnesral zones hos attracted the attention
of & number of geclogists. Simitor fectures hove been found

in other serpentine bodiss in Scuth Africc acnd Yorth Corolina.
The South African geologist,dufelit,suggested the idea that the
clbitites were normcl pegmetites which hed been destlicuted

by intrusion intoc the basic serpentine,wnd that the zones
bordering the clbitite had resultied from the reaction between
the high silica pegmatite megme,end the basic rock.Mr.Gordon
of the Philadelphia Academy enlecrged on this conception,and
applied it to the interpretation of the interesting minercl-
izetion in Brinton's Quarry. Professor Iersen,of Harvard
University,proposed cn alternctive conception of origin,
stating thaet the width of the zones is too great for magmatic

recection,and bears

no relation to the thickness of the

albitite,as it should;that the minercl cssemblages of the

recction zones are

those of hydrothermal origin,rcther than

of magmetic recetion,end concluded that the whole masses are
hydrothermal in crigin.

MeKinstry,Hugh E.

DuToit,A.L.

Gordon,Samuel G.

Iarsen,E.S.

REFERENCED

The Mineruls of Brinton's Quarry,Chester Co.,
Paz. : Americen Minercleogist,vol.l,0ct.1916,
pp.57-62.

Plumasite (Corundum Aplitc) and Titauniferous
Megnctite Rocks From Naotel @ Trans.Geol.Soc.
So.Africa,21,pp.03-73,1918.

Desilicated Granitic Pegmatites : Proc.Acad.
Net.Sci.of Phila.,Part 1,1921,pp.169-1G3.

L Hydrothermal Origin of Corundum snd
41bitite Bodies : Econ.Geol.,vol.23,pp.398~

435,

continue NE on 8treet Rocd
61.8 (1.4) Wisshhickon schist underlies country in thlo vieinity

63.6 {(1.8) turn right

(just pest covered bridge) down left benk

(E) of Chester Creek

68.2 (1.6) right (Baltimorc gneiss and gaobro in this area)

67.2 (2.0) turn left beforec entering Glen Mills

67.8 (0.%) right into Glen Mills quarry

67.6 (0.3) SsTOP 8

(25 minutes)

GLEN MILLS QUARRY. GRANITIZED GABBRO. (E.Waztson)

Grenitization of gabbro,with ¢l11 intermedizte gradations,pro-
ducing mixed rock types (migmutites).
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The cction seen nere is genstically releted to that seon 2k
Rednor Ouccrv but differs in teing on & larger scole aua in
the minecrslizetion g“Othding further towerd the ceidic end

of the sequence. It is 20i pnsnomenon limited %o this quarry,
but covers a wide area in this vicinity. The minercl changes
accompenying granitization cre shown in the dicgram.

3¢

[ob]
e

The rock has the peerance of o h~ghlj hinded flow greiss,
the bands va Pqug \il(*; in thickness and composition.
Generelly the bunds arc coniformable gn“ sub-perellel ,but at
plices become mucin contorted. The %emture is commonly medium

to fine grained,with gneissic structurc.except in the final
pegmatitic injections,which mgy be quite coarse &nd undeformed.
In some places the mixed rocks of intcrmedicte composition &cre
seen directly relcted to pegmatite dikes: banded rocks of
increasingly darker color arranged symmetriczlly on both sides
of the dike,ond grading into dark,ungronitized metagebbro.

More commonly the relctions of the rock cre not so clear:

whole sections of the rock show granitizetion to varying degrees
in bands of varying color ("arteritic migmatites™).

In places fine-grained dark to grey rocks with &« reddish caste
cre seen, which are found (with 2 hand lens) to be rich in
gernet,and in some cases biotite.In section these are seen to
be similer to the minerclizction &t Radnor and to carry
considereble quartz. They represent en early stoge in the
alteration of the gubbro cnd differ from the Radnor type in
being fine-grained rocther than pegmatitic.

Cataclastic structures erc prescnt to verying dengbS:in
genercl the intermedicte migmatites show it most intensely

and it becomes progressively less towerd the more scidic itynes.
Some of the fincl pegmetites are quitc undcformcd cnd cross-
cut the gneissic structure,at picces filling cross-joints
perpenditgular to the foliction.

The following interpretation is offered: The least altered rock
of the quarry is & meto-gabbro,lcergely of hornblende end sodic
lebradorite. Residucl pyroxene (augite and hypersthene) indi-
cutes that a normel gebbro was the originel rock. Solutions of
hydrothermal chiracter penctroeted certain zones of the meta-
gabbro to produce rocks rich in garnet,bictite,and quartz,
diluting the original conslituents. This was followed by the
introduction of increcsingly lerge quantitics of pegmatitic
mztericl,probably both in the form of hydrdithermal solutions and
aqueo-igneous injections. Incressing pressure cnd heat
accompanying these xmjzzximmx cdditions now made the heterogeneous
mass sufficiently plastic to flow.producing & banded gneiss and
causing interaction between the variocus types. The action then
lessened and the rock begazn to cool the final pegmatites cross-~
cutting the structure or filling contraction joints.

regress out roud leading into quarry

67.9 (0.3) turn right ¢t public rocd
69.0 (1.1) right



69.8 (C.8) left,then immedictely right
70.0 (C.2) straight shead
71.2 11.2) le¢ft on Baltimore Pike (U.S.1) ot Wawa Dairies

® 2.1 (0.9)

72.3 (0.2) leave cars in line on U.S.1l, wolk left (M) to

t

ime
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ST2P -9 LIMA GRANITE QUARRY (E.Watson) 20 nmirutas

Crushed pyroxene grenite,with inclusions of altcred serpentine.

The cuarry is near thu north end of the small mass of graonite
southwest of Medda (see map,fig.l). The granite is partially
svrroundecd bty serpentine,which it intrudss. Diking of the
serpentine by grenite is well exposed in cuts on the branch
line of the Pernnscsylvenia RR which runs across the south end
cf the gr nite (especially ot Glen Riddle Station,and 1/2
mile east). :

The most conspicuous feature of the granite is a pronounced
herizontal sheeting which gives at & distance the appearance
of & bedded rock. Closer examination shows thet the granite is
folicted,and microscopic examination revecls it to be highly
crushed cataclastically,2ll the constituents showing stroin
and their borders being granulcted. At the northescst cornecr

of the quarry scveral dark vertical bards only a few mil
meters wide can be seen. These are mylonitized crush zon
along which movement has occurred. In the southwest corne
there is a sheared pegmatite.

‘Xenollths of cltered serpentine are sparingly encountered,
and oxn the WbSt well whaet appears to be ¢ sheet-like mass
of serpentine is included in the grenite.

Beside the other minercls in the granite,abundant small wedge-
shaped crystals of titanite are a prominent zccessory in hand
specimen. :

Petrographic examinction gives:

orthoclase
gucrtz

sodic oligoclase
green pyroxene
hornblende
magnetite
titenite
apatite - accessory.

R

= Do

DD WO ~3

. continue east on U.S.1

74.9 (2.6) Media. Wisschickon schist in this vicinity; hills
cappud Dy gravel.

78.1 (3.2) left (north) On Pa.420



70,3 (0.2) park cars in line on road,welk left {(west) to

0% G-10 SPRINGFIFID CGRANITE QUARRY (E.7atson) 20 minutes

Tke aucrry is situsted within a few hundred fect of the western
bordi:r of %he large grmnitc complex extending from the Schuylkill
Rivsy to the Delaware River west of Philcde Lphia, In general,in
this crsn,ths foliction of the granite tsecomss mors pronounced
toward its contecet with the Wisschickon sc;x;t aqﬁ the fecliction
of the schist is c¢lso more or less parcllel to ‘this contuct.

The different rock types und their e“uptlve scquence cre as follows:

1.Dominent type - coarsc porphyritic granodiorite,rich in
biotite. Contains striking Carlsbad tvins of microcline (meximum
length 4 inches). PLLonb¢J foliated, ©s shown by streaking of
biotite and orientation of tabular microcline phenocrysts. Also,
basic schlieren,richer in bictite, 1- 2 inches thick and scveral
fecet lpng,cre p‘“leC“ t> the T37;&ti0n. Toliction is ¥ O"to N 10°W,
vertical to 80°W. A pronounced streaking within the foliction plane
dips 15“—20 N. (FPlow lings ?)

“icroscopic examination of the metrix to the larger phenocrysis
gives the following results:

oligonclase (15-20 An) 50%
microcline 18
guartz 23
biotite 10

accessorics: titanite(abundent)
cpidote (with cores of cltercd allenite)
muscovite
conatite
This shows quitc & basic compossition,but at meny plcces the micro-
cline phencerysts crc thickly erowded together,showing a more acidic
ecmposition. 2

Biotite,titanite,and epidote occur together in cggregctes end
muqcov1tc rcpluccs the biotite. The texturc lﬂdlCuLGo considerable
deformation cnd myrmckite is Qbunduat betuccen microcliine wnd
plagicclase.

Examination of the basic schliercen gives the following results:

caleic oligoclase (30 An)  50%
quartz 25

biotite &2

microcline 1

muscovitc ‘ 2

titanite 1

epidrte end zllenite 1

apatite - accesscry



34 -

T™he schlicren werc possibly formed by flowage during an eariy
stage o crystallization.

2. Pine-grained cplitic granite dikes,light grey in color,
generclly parallel to the f£oliation of the porphyritic grano-
G¢icrite,but cross-cutting ot 10" -15 &t ¢« few plcccs. Dikes from
o fow inches to seversl feet in thickness,cverzge & - 12 inches.
These arc also folisted percllel to the enclesing rock.

Scnetimes grenite #2 is indefinitely bounded cgainst the porphyri-
tiz type (especiclly in S cnd of guarry).

Excamination gives the following results:

microcline 65%
quartz 20
untwinned
oligoclese(R04an)10%
biotite ' b5

apstite - cceessory

These dikes mey represent cn acidic differenticte of the porphyr-
itic grenodiorite.

3. Pegmatites,with coarse pink microcline,albite,quartz,and
leths of biotite.

(a) parallel to the main foliation,often nccompanying the
aplitic grenite,at places somewhat folicted - generally
not. Common.

(b) Rerer. Undeformecd pegmetited in joint planes perpen-
dicular to foliation {(ccntraction joints ?)

Probebly formed from fincl grinitic liquid ct the cessa-

tion of flowage.

4, Shecred basic dike,one foot thick,strikes through the
center of the quorry parcllel tc the foliation. It mey also
be secen in the smaller quarry to the south. Its composition
is:

calcic andesine 30%
deep grecn hornblende 30
biotite 25
quartz 15

accessories: c¢pidote,apatite,zircon.
This is an altered quartz gebbro.

continue north on Pc.420
(distances from herc on cre approximetc)

79.6 (1.3) right on Pc.320 (Sproul Roed)

80.0 (0.4) right on statc road

86.4 (6.4) cross West Chester Pike (Pz.b5)

87.4 (1.0) becr right onto Linsdowne Ave.,crossing Hoverford Ave.
88.4 (1.0) bear left on 52nd Street,crossing Lencaster Ave.

88.0 (0.2) right onto Parkside Ave.

89.7 (1.1) left onto Gircrd Ave.

90.5 (0.8) turn right,far side of bridgc over Schuylkill

91.0 (0.5) left on River Drive

91.7 (017) left arcund Art Museum zand right onto Fairmount Pkway
92.5 (0.8) heccdemy of Noturcl Sciences ot Ruce cnd 19th Strcets
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Trip D: 8 4.M. - 6 P.M. Sunday, June 2.

Lower Peleczoic Formations and their Reluticns to the pre-
Caubrian Hocks.

Lecder: B, L, Miller
Assisted by: E. Watson, BE. Vherry, L. Dryden

ITINERARY

0.0 (0.0) Lecadeny of Neturel Scicnces. Go around circle an?
notthwest out-the Parkiey.

0.8 (0.8) 4Art Museum on left
1.2 (0.4) Schuylkill River on left

5.5 (4.3) Left on Ridge ive. (Pennc. 422) Follow 422 for 7.9
miles, to Butler Pike

6.2 (1.7) Left, leave Ridge ive., begin detour. Follow detour
signs. '

- 6.9 (0.7) Left, back on Ridge iave.

7.0 (0.1) Roxborpugh

11.0(4.0) Lafayette Hill, on ridge of Chickies quartzite;
Whitemarsh Valley beyond (Paleozcic limestone);
Triassic Lowland in the distance.

12.5(1.5) Exposure of thin-Bedded limestone
13.4(0.9) Left (S W) on Butler Pike
13.8(0.4) Park cers in line, walk tc pits on right.
© STOP D-1 (10 minutes)
HARMANVILLE, CRETACEQUS (?) OUTLIERS (L. Dryden)

The clay, sand end grovel pits arc et an elevation of
gbout 160-180 ft. and overlie Puleozoic limestone (exposed
nearby). The scnds «nd cleys bel:w crc mopped os Cretacenus
(Patapsco) beeczuse of resemblance to those beds in Marylond
ant Delaware. The gravel capping is mapned as Pleistocenc.
Borings shcw a depth of some 50 ft. cf "Petapsco type.
Limestone exposures at higher elevitions nearby indicate
that the materials lie in "pockets”™ in limestone. The mapped
extent of the "Patapsco" is abcout 4 mile in all directions
from this lscakity

Difficulty of cccepting interpretation is thet QretaTn
ceous deposits lie in « supposedly rcther recent ?o?ograghlu
valley. Is all the topography hereubouts pre-Cretaceous ¥
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Other intrevnretaticns cre that the limestonc has been dowr -

faulted, or that scluticn has "let down" the unconsolidotod
deposits. St11l cther possibilitics arc that the matsricls

are oll Pleistocene in age, or even Triassic, which possibly
at onc time covsered all the limestcne; "recent"™ removal of

the Tricssic would have made possible the cutiing of the
valleye. 4 '

Strueturc and litholcgy: (1) current bedding (7) dips
about 25" E, and the material is in wedges and lenses. In
trench on road was seen very irregular arrengement with pos-
sibly minor squeczing wnd faulting; (2) of larger matcricl
(circular or north pit) fine grained scndstone, sugery crd fine
quarzite, pinkish vein quartz and coarsc "Media" type ironstors
are very common. Rere are:"Qhickies type" quarzite, chert
(unfossiliferous), btluish vein quartz, weathereld serpentine
(loerge), and fine~grained quartz-mica rock. Meximum size 8-107";
average meximum 4-5"; wvercge 1" . Rounding: some large blocks
angular; things 6" or more have gceneral retention of sheape;
1-2" moterial rounded best; small material f&rly well rounded.
Heavy minerals (from scnd-pit): small suite, estimated 60% of
tourmaline, 10% zircon, 10% rutile, 10% epidcte (?); very few
other types. Tourmeline could have come from limestone, having
crystal form fairly well preserved; other minerals much worn.
Discussion will be directed towerds relationships of

these beds to other unconsolidated deposits nearby, and to their
possible origin.

Continue S W on Butler Pike
14.3 (0.5) Enter Conshohocken on Fayette Street

15.0 (0.7) Left on 3rd ive (2t second church), go two blocks
and turn sharp right onto 2nd Ave. go a little beyond
and perk cars in line at

STOP D-2
CONSHOHOCKEN TRIASSIC DI..Bs#SE DIKE (E. Vherry)

Exposed here is a dike of Triassic dicbase which has
been traced for cbout 5 miles alcng its strike. It has ¢
width of about 75 ®t. at this plccece and shcws a complex
system of joints. The rocks which it cuts (Cctoraro schist)
hes been covered by stone walls and pavemcnt. On the way
to the next stop, in West Conshohocken, a smdller exposure
of the same dike will be passed, and again at Gulph Mills.

Continue on 2nd Lve.
15.3 (0.1) Left onto Fayette St. again
15.4 (0.1) Schuyikill River
" 15.6 (0.2) A4t for sife of Lridge kesp right through traffic light

15.8 (0.8) SLOW - note Triassic dike on left



156.6 (0.8) Teft inte Valley Forge Cement Plant ( at far cnd of
plent beyond bins). Drive up hill keeping rigut c¥
flotation plant

eft and drive to flotation plant, parking

STOP D-3

TIIPEY TORCE CINEAT CO. We CHONSECHCCKEN { BR.L. Miller)
90 miautesg)

Visit to quarry where the Conestoga limestone is being
worked for the manufacture of Portland cemenit, The stone 1is
a micaceous crystaliine limestone. The Conestoga limestone
is prevailingly low in MgCO, &lthiough certain bveds re too
high for the menufacture of Portlond cemelli. There are some
beds exposed in the north side of the quarry relatively
high in ¥egl0, . Small isoclinal folds such &s ere common
throughout Chester Valley can be seen along south of incline
part way down the quarrye.

4 go0d expesure of the decomposed limestone can be seen
at cost cnd of quarry.

The flotation plant of the company will be visited. Here,
excess silica is removed from the pulverized limestone by
froth flotation. This is the only installation of its kind
in operation by & cement company.

4 brief visit will be made to the kiln room.

Leave plant by the sume route as entered.

17.1 (0.2) Right at exit

<

17=7 (0.6) Acute right turn - CAUTION
18,1 (0.4) Park cers in line necr limestone cut
STOP D-4

7. COJSHEOHOCKEN. WISSAHICXON (OCTOR.LRO)-PALEOZOIC
CONTACT (B. L. Miller) ({15 minutes) 1

Wissahickon (Octoraro) schist in newcr contact with Conestoga
limestcne. Certain geologists believe that the Wissahickon

schist is of pre-Cembricn cge and hes been thrust over the
Conestoga limcstone of Ordovician age by & great thrust,

nemed the "ilartic Overthrust™, that extends from New Jersey to
slobame. Other geolosists believe that the Wissahickon is of
Ordoviecian age ond rests conformebly on the Conestoge limestone
throughout the cntire ertsnt of the Chester Valley. The agree-
ment of the strike znd Jip of the strata in the twe formations,
the absence of freogomeontolion enl mylonite and the regularity
end straight line of contect scen in this rcgion constitute
part of the cviderce ror *this alternctive view. Other cvidence
will be considersd at lotsr stops.
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Continue westwerd to CGulph Mills-(1.1 miles), along norih
side of Wissahickon schist hiil; the highwey follouq Vlu:clv
the contscet oTf the schist and limestone and crosses it at
few places.

19.2 (1.1) Gulph Mills, turn right (N) onto Penna. 23
19.3 (0.1) Keep left (23)

20,0 {0.7) 4% schoaolhouse note Triassic lowland in ¢istance
to right

20.3 (043) sSouth Valley Hills (Wisszhickon) escarpment dn left

21.1 (0.8) Enter Chester Valley. From here to Port Kennely (4
miles) route is dicgonally acrcss Chester Valley
flocred with Cambrian and Ordovician limestones
(prevailingly dolomites). Few exposures.

' 22.7 (1.6) King of Prussia. Keep straight through on Penna. 23

23.6 {0.9) Chickics quarzite ridge (North Valley Hll]s) in the
distance on left

24.0 (0.4) Right (Penna. 23)
24.8 {(0.8) Valley Forge Park begins on left

25.1 (0.3) Park cars in line on Penna 23 beyond cross-roads.
Walk 150 yards west to quarxry.

STOP D-5
PORT KENNEDY. TRIASSIC-PALE0Z0IC UNCONFORMITY
(E. Wherry) {10 minutes)

The gquarry wall shous the Ordovician limestone, for which it
was worked, its upturned strota bevelled off to an irregular
surface, with the lowermost Triocssic beds resting on thls sur-
fece. In pre-Triassic times the limestone had ev1ﬁently
weathered to a series of pinnacles with hollows between them,
and the sediments from the Triassic loke filled up the hollows
end then covered everything. The motericl thus deposited was &
fine mud, which hardened to a red shale, 1nﬂlcat1ng that the
lake ot this point was quiescent, with no inflowing streams
nearby.

Some years ago & cave was encountered in this quarry, and
from it were collected bones of a number of Pleéisbocenc mammals

Continue on Penna 23.
25.2 (0.1) Enter Valley Forge Park
25.4 (0.2) Schuylkill River on right. Triassic Lowland beyond
26.0 (0.6) Valley Forge Memorial Chapel on right
26,8 (0.8) Straight -(23)
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27.4 (0.6) Washington Inn, Valley Forge. Continue through on 23,

27.5 (0.1) Up hill onto Triassic beds

28.0 (0.5) Keep right (23) on to road relocation

8.2 (0.2) Drive through cut to far end, turn cers around in
private entrance and side road and regress towards
Valley Forge ’

28.6 (0.4) ©Park cars along road in cut

STOP D-6
TRIALSSIC (STOCKTON)FORMATION) Ve OF VALLEY FORGE
(E. Wherry) (15 minutes)

Outerops of the Stockton formation, the basal member
of the Triassic. Shows alterncticn of beds of varying
texture, from fine red shale to coarse arkose scndstone
and, Just west of hill summit, a conglomerate with peb-
bles up to several inches in diameter. The beds dip
northwestward at e small angle, and show minor cross-
bedding. Some weather crumbly, others resist weathering
well. The streams bringing sediment into the Triassic
lake evidently varied markedly in repidity of flow
from time to time, and the coarseness of the &ediments
veried accordingly.

Towerd the southeast end of the cut there is g

small normal fault, such as occur frequently in Triassie
strata

Continue toward Valley Forge

29.6 (1.0) Vashington Inn. Turn right onto Penna. 83, up left
: (eest) bank of Valley Creek

29.9 (0.3) Pork cars in line at road cuts

STOP D-7 :
VALLEY FORGE. CHICKIES QUALRTZITE
(E. Watson) (5 minutes)

The gorge of Valley Creek here is in Chickies quarzite,
which lies at the base of the Cambrian. This formation nekes
the North Valley Hills, which extend for 40 miles to the
west, beginning at this place. It rests on the pre~Cambrian
rocks of the Mine Ridge uplift, which are exposed sbout 3/4
miles west of here. :

The exp-sure et this point is near the base of the forma-
tion and shows & phyllitic member below (north) and quartzite
with phyllitic pnartings above (south). The mzin Jeinting of
the rock follows the bedding, which strikes perpendicular to
the valley end dips 30-40 south. Other Joints are prominent.
4 large quartz vein cuts the quartzite in the center of the
outcrop.

The whole gorge is in Chickies querzite.
Continue on Penna. 83. up east bank of Valley Creek.
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30.6 (0.7) Bear left (83) Note mature flai on right

31.1 (0.5) Left. Leave Peana. 83, entsr Park

1.4 (0.3) Keep left around redoubt and ascend hill to Obscrvatory
32.2 (0.8) Bear left

32.5 (0.3) Park cars at Observatory (it. Joy)

STOP D-8 v
‘Observatory VALLEY FORCE PARK (20 minutes)
(E. Watson, L. Dryden)

From the top of the Observator:? an excsllent view 4is ob-
tained of the surrounﬂlnﬂ cournsvry, includiing the Triassic
Lowland, Chester Valley, and the Nor: 1 and South Valley Hills
The antecedent course of the Schuylkill River can be seen,
and the vawmious crosion levels of the reglon. The anomaloug
position of Valley Creek is also well seen: superimposed
over the hard quartzite near the end of the North Valley
Hills.

Continue down from Observatory by the same route.

32.7 (0.2) Right

33.5 (0.8) Keep right around redoubt

3%.8 (0.3) laave Park, continue straight on Penna. 83

34.9 (1.1) Right on U.S. 202. West out Chester Valley

36.8 (1.9) Beur left (202)

37.0 (0.2) Keep cars parked in line near entrance to quarry
STOP D-9

~ ORDOVICIAN LIMESTONE YITH INTERBEDDED PHYLLITE
- (B. L. Miller) (20 minutes)

At this point 115 ft. of schists are seen interbedded wizh
Conestoga limestone gt the south side of large quarry., Thecse
schists are so similer to the Wissahickon schists about %
mile to the south that thcy heve by some been con51ﬂered &s
part of this formation in-folded within the valley lime-~
stones. The different kinds of limestones on either side of
the schists seems to disprove this belief. The Ordovician

age of these interbedded schists does not now appear to be
disputed.

Continue S W on Penna. 202

37.7 (0.7) Park cars in line, walk back to roasd cut
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STCP D-10

SQUTH VALLEY HITLS. WISS@HICKON (OCTORARO) SCHIST
( B. L. Miller) (10 minutes)

Here the Wisszhickon schists of the South Valley Hil:s
are observedl. Visitors are asked to compare these schistis
with the inbterbeddecd ones at Howellville to determine whethe:
tre similarity or dissimilarity affords any cvidence for thns
reference of the Wissahickon to the Ordovician or to the prz-
Cambriai.

The pareilelism of the strats as wzpcsed at stops 9 and
10, and the contact of the limestones ani <¢chists as
shown by the topography should alsc be nvtcde

Continue up hill on Penna 202.

38.3 (0.6) Right (W) on U. S. 30 (Iancaster Pike)
Distences from here on only approximate

39.2 (0.5) Paolil

41.0 (1.8) Descend South Valley Hills escarpment. Chester Valley
and the ridge of Chickies quartzite beyond.
Between this point and stop 11 (Atglen) many exposures
of ‘Conestoga limestone can be seen. Note strike as
approximately parallel to the trend of the valley and
parallel to the contact of the South Valley Hills
schists which bound the valley on the south and the
Paleozoic limestones. The hilles limiting the valley
on the north are composed of Cemnrian sandstone
quartzites and schists. In a number of places numerous
specimens of Scolithus linearis are present in these
Cambrian sandsiones.

50,9 (9.9) Downingtown. Through on U. 3. 20

58.1 (7.2) Coatesviille
st the far end of Coatesville (iwo blocks beyond the
overpass of the "ILukens Steel Co.¥) turn left on
Penna. 82. Go three blocks and turn right on Penna.
372 to Parkesburg.

63.9 (5.8) .Parkesburg. Straight through on Penna. 372
67.2 (3.3) Right onto Penna. 41 'into Ltglen. Turn left in Atglen.
Do not go under P. R. R. asboul onc mile west is a

long cut of main line of P. R. R. through the Chickies
guartzite. ¢

68.7 (1.5) STOE D-11

LTGLEN. CHICKIES QUARTZITE
( E. Watson - after G. V. Stose) (25 minutes)

This cut affords the best section of the Chickies to be
found in the Chester Valley- Mine Ridge area.
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It is over 2000 ft. long and eXpoSes what is interpreted
as three rapetitions of the Chickies formetion and part of
the overlying Haorpers schist. The Chickies is normally
about 500 ft. thick in the Coatesville crec and is divided
intoc three members by Stose: (a) (lower) pebbly quartzite
(Hellam conglomerate member - 50 ft. 1) and overlying
sehist; (b) (middle) thick bedded quertzite; and (c) (top)
intercalated thin-bedded quartzite and schist. These mem=-

- bers are thought to be repeated by thrust-faulting three.

times from north to south through the cut, with Harpers
schist on the scuthe. They mey be represented thus (after
Stose - personal communication):
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Quertz veins and pegmatites cut this series at places,
and some of them carry tourmalinc. "gtretched” tourma=
lines are also acbundant at many pleces, on the cleavage
surfaces of the rock. ‘

Continue north through Christiania, bearing left (west)
on Penna. 372 towards Green Tree.

73.7 (5.0) Left towards Green Tree (372)

74.7 (1.0) Right at Green Tree. West out Chester Valley agein.

Penna. 372

79.2 (4.5) Martic Hills ahead in the distance (west)

80.2 (5.5) Quarryville g

80.8 (0.6) Right (morth) onto U. S. 222

81.6 (0.8) hnticline brings up antietam schist (lower Cambriaﬁ%

here
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82.6 (1.0) Another anticline showing iAntietam schist (here =
biotite greiss 1)

83.7 (l.1) New Providence. Turn left (west) on dirt road and
arough R. R. underpass, taking left fork just beyond.

84.7 (1.0) Fark near bridge over P. R. R. Descend into cut. !
305k D~12 ;
TTSRLAITKON-CONESTOGA COHTACT. NEW PROVIDENCE

(B. L. Miller) (2% minutes)

One of the few pleces where the actual contact of
Cones*toga limsstons and Wiscsahickcn sehist can be seen.
Both limestones and scinis®s have been folded. The ex-
posure is claimed by some gsologists to afford evidence
that the Wissahickon schist rests conformably upen the
Conestoga limestones, pointing to the Ordovician age of
the former. Others claim that the Mertic Overthrust
separates the two and that the Wisschickon is pre-Cam-
bricn. Note the absence of fragmentetion as well as the
parallelism of strata. The decomposition products of
the impure limestones and the schists are so similar
that they are distinguished only by careful examination

Regress to New Frovidence

Return to Philadelphia (Those living in western Pennsylvanie
maey &0 north on U. S. 222 towards Iancaster).
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0o not evoss R, B. trzek, but turm risht and osri
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W A D DEANE S T L & SR
PROGRA O PUUTE

Leavse
fAzece Stireet #
New Jersey. 8

hote: :Iphia, n I
ware Bridge is one of the lar est susp n the worl "]
River is & tidel river carrying = lsrg freight co ¥
mine al products are handled gh ¢ delphiz *)
czn port, Crysielline vocks ars sncaun atively t© .
Dezesits on the Pennsylvaaiy RS} of thes Er '
sediments. It has been . ver marks
The City of Philadelphis liss over cne ¥ad geciog

t

in the eastern part of ths United State

Ares and the Cozstel Plain.
onsedometer 3 mites: Co

Turn Circle to Route 130 / 25

ison Bvd. to Crzucent Circlo

s
Note: On laft ic Cooper hi whi nter ; Rlver et Casden. Hsre s
located many izportant industries in intermoiional businesg, Centred Air Port
nendles most of ths air service of this sschtion.

=y
&

Speednueter 5.2 miles: llow Route 1% / 25 to Yaple Avanue,

Speedometer 6.6 miles: JIurn Right on Meole Avecue, Herchantwille, :
Note: At 8.2 wiles crocs bri &gc gver H,d. cut. This is the type locality of

Mierchantville Clay?® now obscured. Do pot 3ics.

Sricik Comosny,
ant, 1 hour stop.

Speedometer 10,7 nilss: Turm Hight into side ruad at_Grahsi
csrd opposite nl

short address by Prof, BEhrenfeld, University o
Bote:s Pits in derchantvilles Clay. Upper Cretac

y‘ [n R
c& eful not to get under overharging clay hauks as thesz suddenly fsll. Be carsiul
f R Re track as trzin due before 11 olclock, Inspsct Kilns where veristy of »ric
' A
C #

ere zade owing to natursl veriation of clays buraing ab f

Leave Bricx Plant and return 30 2ain rosd (Franklin &venue) and Torn Le
towmard doorestown
Liotes opeeucmeter 14 miles, Look right to see Mlow level Collington Soil¥,
At Speedometer 15,9 ailes on coming from under B.R., see Fnglishtown sand outorop.
& & 3 &

Speedometer 22,3 miles. Turp Richt in Homnt Holly at Traffic Light,

Speedometer 4.1 wiles: Park sl
tion for molding ({oundary send).

Ngotes uolding sand is near contact of Up;
has probably been rsworked in part with Wanona

owop to iaspect sxenva-

er Cretaceous, The Nuvezink darl

Leave ilolding Sand bxcavation; co
eft., ileet Dn. H. Be Kwel, Stete ¢
on Route 39 to fossil 1300;1u]. Navesl

2% ailes. Turn sround on 28, Collect

tinune on 38 to junction with Iu.
ogist of New Jersey., Follow Ir,
¥ derl-~top of Cretacocus., OSpesdousisr
ogsils, Leave 12 noon,

l__J
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Speedomebter 7€ miles, 1
3+ R.R, 4" Rirminghern Siatlor
rature to Pergutit Plant st Birmirghas
reens, e Wavesink -~ HEarmorctawn 1.
1 far vater softener, “nllent Ioani)s ?G minﬂﬁe:

. of Ferputit Company, EDarz cars
Coumeny Manazar will explain use 2§ waz

Ratue fa MNzip Zasd 33 Arzedomeler ‘i\g ]
Smeedonnter 4O milez plus.  State Tapent eadnne® 4T milag () Brts

lnﬂch 30 mimntern.

e 1) wirctes b exemine graval gnd aove Yesahed
Tharegt vd enIlY,
Gneedoneter 53 miles, Nete "High Pine Berrens®, lp stop
Speedometer 53 miles.  Sizp 10 mimstes, arvamine gravel  § mimte address
by Tr, Rarenfeld

Nste¢ Contact of "Pine Barrens® aporoxiustely 100' 4 T end ®Figh Flalne”
nes 4°

stprowimately 2000 A T, Shars Ajetipetion tn verelstion from tell pines U
gorut vines and oaka, This is one of mejer piysicgraopnic feeturas of thais part
¢f Casstal Plair Swampe are of Fleistocene derivation

a B,

Spesdometer 59 miles, Take Left Fork No Step,

Sgeedsmeter 66 miles, Turn Teft Route 4 Cape May Formaticn 4% or near
Forked River, S-minute address by Dr, Dummel. Wateh for 3tgp

Spesdometar 79 miles, See cranberry boge on left,

Speedometer 82 miles, Turn Right., Toms River; Note Tidsl River nnd sclt
Mareh, ‘

Soeedometor 37 miles. Oross Barreat Bay,

Note- Hzre is Cutar Barriar Rasch

Snesdometer 90 miles. At znrte Lcesn AlY Stop., Fhominnies Yo see stirand,

£ P M Eotrrn to far side of Barmasmi Pay. Fark in yard 2f Deulchaer Cefa
Treash  Celt Ocesn Pinnsr, T7H¢.

Rzturz &» Failadelnble by 37 Ronte fhosagh Lelelurst, {Qarrey nast in Teel
vree on BLgrd of road Just teysnd Tems River Jametiosrn.)  Tekr Lo Bovite tn Crmden
rrd PYiladalrhis 67 pilas 2 hours' mam
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