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by

E. H. Watson and Dorothy Wyckoff
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H. E. McKinatry of Harvard University
contributed the unpublished material

on the Avondale-West Chester area.
Other work incorporated is: A.W.
Postel (U.S.G.S.), on the Springfield
granodiorite and Mine Ridge; E. Arm~
strong (mylonites); Judith Weilss
(Vissahickon schist): C.S. Ch'ih
(granitization and Wissahlckon schist):
G. W, Stose (mapping in Chester Valleyso
All the gsology of this region rests on
the ploneer work of Florence Basecomo

Bibliography at end of the Guidebook.
All figures drawn by Dorothy Wyckoff.
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ITINERARY FOR FRIDAY, JUNE 1
|
|

Hiles
0,0 Park Hall, Bryn Mawr College

Left on Gulph Road.
1.3 Left on Pa, 320 (Spring M1ill Road).
1.7 Crosa Montgsmery Avenueo ‘
2a4 Villanova College on the lefto : | _ %
2.7 Turn right on U.S., 30 (Lancasta? Pike)o
Sa7 Go past traffic light, 2007 beybnd and turn ieft on Ivan Avenus. |
4.2 Turn left on dirt road by stream into 0ld Radnor Quarry.
4.4 STOP 1. Radnor Quarry. Turn around_and park cars in lot.

The Baltimore gnelss throughout this general region (see
figure 2) shows the following sequence of events:

1, Rare traces of sedimentary rock

2, Mafelsic gabbro

3. Mafic gabbro

4, Anorthositic gabbro

5. Granitization: migmatites, granites
and pegmatites. Major deformation
and metamorphism, syntectonic.

€. Older diabase

7. Orushing (mylonites), and minor hydroe-
thermal altseration,

Various parts of thils sequence are found in different
localities and the whole series can seldom be seen at any one
place. The Baltimore gneiss, as defined in the Philadelphisa
follo, refers to the granitold rocks and the mylonites into
which the maflc rocks were thought to be intrusive. Just the
reverse sequence, given above, is belleved to be true and the
term Baltimore gnelss as used here refers to the whole complex.

Radnor Quarry represents a relatively massivs part of this
sequence, which has not suffered the extensive crushing which
we wlll see at the mylonite locality at stop Noo 3 (figure 2).
Relatively massive and unaltered gabbro can be seen here in
the southeast part of the quarry near the entrance (figure 3).
Towards the north in the quarry, granitization with pegmatites
ocours, producing migmatites, and deformation and metamorphism
are more intense. Soms of thess rock: carry abundant garnet
for which the recalculated analysis is approximately=-
almandine 56%, pyrocpe 32%, grossularite 10%, and spessartite
2°%; specific gravity = 4,04, Many of the pegmatites here
are quartz dioritie.
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Milaz

As a much later svent intruslons of diabase occurred. Some
of these are in the form of dikes, but on the socuth wall parallel
to a falnt foliation in the gnelss in the form of a plunging
anticline, a phacolith occura, These intrusives stlll retain
their chilled borders and straightesided eruptive contacts dbut
have been completely recrystallizaed by later thermal metamore
phism. They are now made up of augite, hornblends, biotite,
garnet, and andesine. However, thelr bulk composition remalns
the same aa shown by the following chemical anslysis of the
three=foot dlke exposed on the northwest face of the quarry:

3102 43 002
7102 72
A1203 15 024
rog > 3046
MnO' 0.17
Mg0 1l.42
cal 11,27
N 9.20 2.5
Kg0 C.14
Hg0+ 0.18
H20* 0.18
525 oo1s
‘Ba0 0,00
Zr02 0,0
2% roooi
°

This analysis is rather close to that of an olivine disbase.

Elsewhere in thls area these dikes may retain gocd relioct
ophitlc texbtures, whereas at stlll other lecalities they have
been crushed by the later mylonitizatlon. Indeed, in this
quarry thin metadiabase dikas have been crushed to a minor
degree in the northwest corner. However, it is not yet
certain that the main mylonitization preceded or followed
the metadlabase. Or two periods of crushing may have occurred,
In any event, all these rocks are surely pre-Cambrian, since
the sequence here is very similar to that in the Mine Ridge
(see figure 1) which must be pre~Cambrian.

4,8 Leave quarry. Turn right on Ivan Avenue.

S.1 Turn left on U.S. 30 (Lancaster Piks). |
o6 Turn right at traffic light (Chamounix Road)o
507 Permsylvania Raillroad Station==St, Davids.
5.8 Turn right on St. Davids Avenus,

6;0 Turn right on Glen Mary Lane.



Hiles
8,1 Turn lefi cn Hilalre Road {which becomes Glen Hary Road),
SPY ) Turn right on King of Frussia Roade
6,65 Turn left on Matson Ford Road at Radnor Station,
8,2 Turn left on Pao alternate 23 at P & W, Conshohocken Road Ssatior
Cream Valley fault here. Limestone vallsy to northoe

806 STOP 2. Octoraro phyllite., Park cars in gorge of Gulph Cresk.
Congested traffic: please park far to the right,

Limestone is exposed about 500 fest southwest of this
point and a Triassic diabase dike with rude columnar jointing
outerops in the stiream about 300 fest to the socuthwest, The
phyllite is responsible for the hill here and shows a flow
cleavage which 1s about N65CE vertical at this point, OCutting
this flow clsavage is a coarse fracbure cleavage which has
about the same striks but dips 409 to the north. Many of
these show a drag folding which indicates upthrusting from
the north, in which case the term shear clsavage could be used.
This fracture system could possibly bs complementary to the
movemént on the Cream Valley fault nearby to the south which
is steep upthrust from the south. The flow cleavage is not
the original bedding and in the railroad cut above this point
what are believed to be faint traces of bedding, commonly
marked by quertz veins, show clese folding with drag folds
towards the northwest. As can be sseen in figures 3a and 10,
the phyllite is repeated at least twlce across the strike
in this area and each occurrence marks the positions of tight
synclines plunging to the westa.

Scme workers belisve this phyllite to be the less meta=-
morphosed equilvalernt of the Wissahickon schist, and if the
Martic overihrust exists in this region it is represented
by the highly folded contact between the phylllite and llime-
stone. Bascom assigned the Octoraro phyllite to the Paleozolc
and made the Wissahickon pre<Cambriane

Continue along Pa. &3,
8,9  Culph Nills, |
9,0 Turn rigat on dirt road., Note construction for Philadelphia
Throughway, extension of Pennsylvania Turnpike. -
Octoraro cuts in throughway on right (south).
10.0 Exposures of Octoraro phyllite on the right.
10,1 Exposures of Upper Conestoga limestone, Between these two

points the Martic overthrust would have to be present in
this region.
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Milss
10,8
10,8

10.8

10,9
11,0

11,8

12.4

Beayr righi,

Cuterop on right in Conshcohocken Triassic diabase, OSame a3
noted at Gulph Millso.

Straight through at traffic light. (South end of Conshohocksn
Bz’idge ) ®

Turn left nearly 180°%

Sharp left turn down %o River Road. Bad traffis conditions.
Town of Conshohocken north across Schuylkill River to lefi.

STOP 3., Springmill Mylonite on River Road.

Ths hill here i3 a fault<lins scarp upthrust againat
Paleozolc limestone which underlies Conshohocken immediatsly
north of the River. The fault is in the bed of the River.
Farther to the east the fault is betwsen the gnelss and
Chickies quartzite on the north, wheress to the west a few
miles, Octoraro phyllite and gnelss are on elther side of

‘the fault. Ths Baltimore gneiss here was originally made of

the sams rock units seen at Radnor Quarry, but now profoundly
changed by intense cataclasis. Every gradation between
uncrushed, relatively massive gnelss and true mylonite can be
seen in the exposures dewn the River from thls point, especlally
¢n the east side. The mylonite zonsa grade from thin micro-
scople stringers to masses a quarter of a mlle wide, Quarts

i3 the first, and finally the most completely, crushed mineral,
followed by the feldspers and mafic minerals in order. Miocas
and hornblends were easily rotated and show some recrystalli-
zation. Stream—lined lens~-shaped porphyroclasts of individual
minerals are abundant and thess grade upward in size to
vwnerushed remnants of ths gneiss. At places minor porphyro=
blasts of hornblende, bliotite, and spidote are late hydro-
thermal dsvelopmentso,

The larger mylonite zones are next to the faults at the
poundaries of the gnelss block., Othsra occur within the
block delimiting large lens-shaped masses of uncrushed gneiss,
some of which are nearly a mile long. Loesally, streams follow
the mylonite zonsso

The boundary faulbts must be post lower Paleozoic and sre
prebavly Appalachian in sge. The mylonitization was poasibly
sontemporansoud, '

Continue along River Road,

River Road snd Schuylkxill River bear to right acrosa sirike
pf the Baltimore gnsiss,




Milea

13.5

15,86

13,7
14,2

Rosemont fault sepsrating Baltimore gneiss on north from
Wissahickon schist on southo ‘

Excavations at culvert show shearasd Wissahickon and some
anthophyllite rock altered from serpentine. ’

Lef% over Reading Railroad tracks. Wateh for trains.
STOPS 4 and 5, Quarries in talc and in Wissahickon schiste.

St 4. Two zones of ultrabasic rocks are intrusive into
the wgassﬁickon schist: one is on or nsar the Rosemont fault
which bounds the Baltimore gneiss on the south and the other
1s about a mile southeast of this, These zones extend inter-
mittently to the southwest intc the Chester quadrangle towards
¥Media and Lima where they form much larger bodies. The larger
bodlies havs cores of pyroxenite and other unaltered ultrebasis
rocks, whereas the amaller cnes are highly altered., All of
them are serpentinized to varying degrees and the thinner
masses may be changed to varying combinations of chlorits,
talc, and anthophyllite with minor amounts of actinolite,
tremolite, carbonatss and iron oxides. The mass here,; halfe
way between Lafayette and Rose Glen on the Schuylkill, 1s
dominantly composed of talc and is only a little wider than
the quarry exposure. A poor grade of soapstcone was quarried
here in the past. Some parts of the body ars nearly pure
tale, others contaln actinolite, chlorite, stc., in addition.
The structure of this talec schist i3 similar to that of the
enclosing Wissahickon schist,

Stop 5, Wissahickon schist, exposed here, 1s a metamorphosed
sediment, assigned by some to the pre=Cambrian, by others to
the lower Paleozoic. (This point will be discussed in the
fisld on Saturday afternoon).

In this quarry the sedimentary character of the Wissahickon
is indlcated by lithologic differences between layers, repre~
senting original sandy and clayey beds (now quartzitic gneiss
and mica schist, respectively),

The bedding is approximstely vertical, thrown into minor
folds wlth axea nearly horizontal. (See figure 4, nos. 2 amd
3)o Micaceous layers show crumpling on a still smaller seals,
forming a2 linsatlon parallel to the major fold axes of the
region, \

Recrystallization ls completes quartz, plagioclase (oligo-
clase-andesins), muscovite and biotite are the major constite
uents. Garnet 1s conspicuous in some layerss this has been
salculated (Welss,1949) from chemical analysis to have a
composition

andradlte 302
grossularite 9,9
spessartite lo4
almandine 85,5

10G6,0

-]
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Miles

14,4
1409

15,4

16,2
16,8
17,5
17,7
17.85
18.1

18,35

Staurollte ras bsen detected under the microscope, and magnetite,
zireon, and apatite are common accessorises,

Regional metamorphism apparently increases toward the southe
east, and sillimanite is feund in the schist along the margins
of the granocdiorite bodies, Still later, hydrothermal activity
has locally altered Piotite to chlorite and formed needlss of
tourmaline.

This part of River Road is under water at high stages of the
Schuylkill River,

Roseglens Oross M1ll Creek and turn right under rallrocad on
Mill Creek Road.

Continue straight aleng Mill Creek Road (Gladwyn Colony
Sanitarium).

M1ll Creek Road roughly parallel to Wissahickon schist,
exposures cf which are abundant along the route,

Continue stralight, Pa. 23,
Crosas Mill Creek,
Bear pight on Pa. 23,
Bear left keeping on Pa., 23,
Bear left leaving Pa, 235 onto Dove Lake Roed,
STOP €. Dove Lakeo

Wissahickon schist expossd along Mill Cresk, shows intricate
folding of the Tlexureeslip type, with micaceous layers thrown
into drag folds which can be used in interpreting the major
structures. At this point the folds are slightly overturned
toward the scutheast, with axial planss dipping northwest =
a tendency which becomes more pronounced fariher to the south-
east.

The texture and minerélogy of the rocks here are similar
to those at the last locality, but the microscops reveals
rare, minute crystals of kyanite, as well as staurolite.
Centinue on Dove Lake Roado

Turn left on Black Rock Roado
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18,5

18,7

19,0
19,6
20,0

olivine

oF=

Tale /

S ev‘pentme/{" ':

Serpentine /7

wilh

A sketch Showmg inferred relations

1000 FT Serpentine-talc lens

near Deve Lake
STOP 7. Black Rocke.

The exposures along Black Rock Road here are within a lens~
shapsd mass of serpentine, as shown in the accompanylng sketch,
figure 42, The center of the mass is serpentine with some -
roelict crystals ofqQlivine, Surrounding this is a 2one in
which both talc and serpentine occur, the serpentine at placss
appearing like xenoliths within foliated talc. A band of pure
talc cccurs at the bordser.

The original olivine and ths serpentine wers probably
formed during the magmatic stage of the intrusion of the
ultrabasic rock, and the talc developed at the time of the
major deformation of the enclosing Wliasshickon schlat. Where
the mass was very thin, as at locality No. 4 on the Schuylkill,
it was eniirely changsd into talec. Thicker masses were more
rosistant and only effected at thelr berders, It is even
posaible that the deformation was intense enough to pull out
the original dike into large isclated lens=shaped masses,

a sort of boudinage on a 1arge~scaleq

Keep around to right through five point intersection onto
0ld Gulph Reade

Turn left on Morris Avenus.
" Turn sharp right onto New Gulph Roado
‘Entrance, left, Park Hall, Bryn Mawr Collaege.
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Miles

0,0 Park Hsll, Bryn Mswr College,
Turn right on Gulph Rosd,

.3 Tarn right on Merion Avenue,

0,5 Turn left on Yarrow Strset.

0,6 Turn right on Morris Avenus,

0,75 TFollow main.road through underpsss.

0,85 Keep right beyond underpass.

0.9 Turn left in front of U,S. Post Office,

1.0 Cross U,S, 30 (Lsncester Pike) travelling on Bryn Mawr Avenue,

1.35 COross Haverford Road (U.S. alternete 30)
Bear slightly %o right still on Bryn Msvr Avenus,

Continue along Bryn Mawr Avenue for seversl miles,

We are running perallel to the Rosemont foult, which
separates the Basltimore gneiss on the right (north) from
the Wissahickon schist on the left (south).

3.8 Turn left on Pa, 320 (Sproul Rosd).

L.g Cross Darby Crsek,

5.35 Continue straight lsaving Pa, 320, Broomell,

5.6 Turn left on Pa, 3 (West Chester Plke).

5.7 = Bryn Mawr gravels cover hilltop arcund Broomall? Elevetion 360°,

6.7 = Turn right on lLswrence Road, Darby Creek just beyond'to the
east. ‘

6.95 Turn right on Langford Roed,
7.2 STOP 1, Wissehlckon schist,

Wisashlckon schist;, in cutorops on the hilleide, shows
strong folding, and the developnent in micsceous layers,
of fraoture cleavege, spproximstely parallel to the sxial
vlansg of large folds which here ‘dip sbout 50° NW (see
Tigure %),

Exposure at the rosdside shows shearing and rsorystalli-
zation along this cleavags, which has largsly obliterated




8.2

9.7
10,35

10,65
10,75
10,85
11,4
11,6

> G -

ths earlier schistosity. Fabric snelyses (Chtik, 1950)
ghow that the second clesvage formed under the influence

of movements differsntly oriented Trom thoss responsible
for ths folding and orisatsition of the micag in the eariier
gehigtosity, -

Thisg loeslity lies within the kysnite zone, though no
kyanite has sctually been found in specimens from thess
particulsr ocutcrops, The presence of pegmatite gnd Querdz
veins is chsracteristic of schista near the grasnodiorites,
and indicates consliderable hydrothermal ectivity; the seme
procegs 1g probsbly responsible for replscsment of blotite
by chlorite and introduction of tourmaline,

Continue along Langford Road after stop.
Turn left on Pa, 320 (Sproul Road).

Upland from Broomall south to Marple covered by the Bryn
Mawr grevel, Elevations 360'-320!, A

Besr right on Pa., 320,

Turn left on State Road., New construction slong hsre
necesgsitestes complicsted routs.

Turn Pight on Buttonwood Drive,

Turn 1left on Longview Drive,

Turn right on West Springfield Roed.

Turn left onto Springfield Park Area.

STOP 2, Marplé Quarriss in Springfield granodlorite,

Marple quarry shows two types of gresnodiorite. (a) Porphy-
roblestlc Springfield type, which 13 composed chiefly of
quartz, microcline, oligoclass, blotite, end o 1little nusco-
vlite; the miecrocline is commonly conspicuous in large cerlsbad
twins, giving the rock the character of en eugen gneiss,

This has been formed by hydrothermal replacemant or "graniti-
zation® of the Wissshickon schist: its follstion is parsllel
to that of the schist and contecta between the tro rocks are
gredatlonsl (sse figure 5), Additional evidence on this
point will be discussed at the next locelity). '

(b) The Ridley Perk gresnodiorite, vhich 1,
is finer greined and lighter in color, with B -,
muscovite predominating over biotite, This
is apperently intrusive into the porphyroe
blestic type, and at point A shows trzns-
gresaive contacts, VY

This Quarry also showa (at B'B) g fgulsg, 2
the north belng the downthrow sids, /




7SZ.6L

¢ asiyes

"uoyslywssIp S

i+ osqqobviain
s510ub 454D s

/. 9)1401

-oupab ,E&%%ﬁtmm

- @1DIpawadlul ewo

aps01pouval 21150) o

0 .w.os mma sod 2%. ~.u_m,m.&m ~=

WMNLOM%OCQbm W44 \ﬁwgm‘mm MW

\
=&
s e
»
-

-

onaent

4 1 | I
 Jeasod MY ALINOIAONYHO 1 HI4ONIEdS S




- 10 =

Leave Park aréa. Turn left on YWest Springfisld Road,
Turn right on Saxer Avenus,

Turn right cnvPowall Road, Town of Clifton Heilghts,
Turn left onto Pa. 420 (Esst Woodlend Avenue).

STOP 3. Springfield Quarries. (See figure 6)

Here the porphyroblastic Springfield type of granodiorite
may be studied in detall.

Points of interegt are:

a, Follistion of the porphyroblastic gnelss, which
is the game sa that of the adjlacent Wissahickon;
gome highly micsceous bands represent oomperatively
unaltered sochist.

b, Hornblende schist leyer - similar to hornblende
gohlgte elgewhere conformable with the foliation
of the Wissshickon schist; borders altered to
bliotite-epidote schist.

¢, Numerousg narrow aplitic dikes generally conformable -
with the folistion, but locally showing cross=cut-
ting relations,

d. Pegmatites - some parallel to foliation, some
crogs-cutting., The lergest, in the center of the
quarry, apparently occuplies a cross Joint.

e¢. Normal fsult, in northern half of Quarry, with
sheared pegmatite,

The formation of the porphyroblastic grenodiorite by
replacement of the schist is indicated by petrogrsphic as
well as fleld evidence., The large microcline porphy-
roblasts have replsced, and in some caseg contaln ramnants
(in optical continuitys of, quartz and early plegloclass.
The microcline is in turn replaced by myrmekite; and .
symplectites of epldote-=plagiloclese or muscovite=plagloclasse,
are common, the latter replacing blotite.

The aplites are similar in mineralogicsl composition,
though finer greined and without microoline porphyroblsats.
They spparently represent & late intrusion of msgmatic
material, similar in character to that whioch gupplied the
solutions for the granltization of the schist over a
broader area,
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13,2
13,9
14,7
15,9
17,2
18.8

-1l -

Chemical analysss oftthese two rock types are given below:

Porpﬁ&rcblas%ic Aplite

310 ‘ Granodipgéte 22: 07
#1585 15,66 15,13
Fo 03 . . 1,01 % Qegl
Fa : 3, 0L 5 1,69
Mg0 1,41 i 0,55
Cad 3,05 1.89
Na,O 3.43 2.59
X 3,61 » 93
B304 9.62 0,20
HaOw 0,08 . 0,05
K30° 0.57 5.0k
o9 : 100,11

Petrofabric analysis (Ch'ih, 1950) confirms the idea that
the porphyroblastic granodiorite 1z really grenitized
Wisaahiokon schigt., Mica and quertz fabrics can bs traced
in development through a progreasive series from ungranitized
echist to augen gnelss; and can be corrslated with the -
reglonal siructuresg of the rocks.

Chiih believes that the Ridley Park granodiorite and the
aplites are also rsplacsment rocks and net true igneous
Aatrusives. Thelr duartz and mica fabrics are similar to
those of ths surrounding rocks; and in the case of the
aplites whioh show apparent cross-cutting relations the
folliatlion is parsllel not to the walls of the dike, but to
the reglonal follation in adjacent rocks.

Continus on Pa, 420
Turn right on U, 8. 1 (Baltimore Pike)

Swarthmore one mile to left

. Crossing Crum COreek.

Entering Media
Crossing Ridley Orsek.
STOP &, Lima Quarry in Lima Granite.

A small mags (smallsyr than shown in the Philadelphia
follo) of granite crops out along Chrome Run east of Lima
(see figure 1). This granits is surrounded on the north,east,
and west by sorpentine whish it intrudss., On the south it
ia intrusive into gabbro nsar Glen Riddle. All of these
recks are intrusive intc the Wissahickon schist and form
the northern terminus of a2 largs mass of intrusive rock.
This is largely gabbrole and extends south from hers inte
Northern Delaware underlying Wilmington and extsnding socuth-

wasst 1nta Maryland,




19,2
20,54
20,7
22,5
23.5

; - 12 =
The rock in the Quarry hers i3 a horizontally shseted
granits gneiss; ome thin secticn gays the following:

Microsline \ &
Grariz ; 24
Sodie Oligoelase 15%
Green pyroxoRe 7S
Hornblends 22
‘Magnetito | 2%
Spheneo 1%
Apatita = aceassory

The granite shows a strong foliation which is roughly
Rorth-gouth and vertical. In addition, it 1s strongly
orughsd, more in gome places than others, A few thia (3")
true mylonite zonas have been noted in the northeast corner,
The granlte was intruded by pegmatites parallel to the
follation and these are alsoc crushed,

Occaslonally during quarrying lens-shaped xsnoliths
of both altered gabbro and altsred serpentine are encountered.
These are orlented parallsl to the foliation. The gabbro
xenolithy are granlitized to varying degrees and some of the
amaller gerpentine xenollths have been changed to masses of

ohlorite,

One large x2nolith of gerpentine was thrown out on the
south gide of the Quarry, It was originally 8 to 10 feet
across and of a rounded outline., The greater part of this
xenolith 1s composed of maasive anthophyllite with leeser
anounts of ohlorite, actinolite, eto, The outer rim against
the granite is ocomposed dominantly of black biotite., Between
the anthophyllite oore and the biotite rim at places is a
thinner band of talc and actinolite, The presence of the
biotits shows the reaction of the original ultrabasic
material with the granite, the latter contributing potassium
and iren., I% is remarksable that the intense deformation
which affectsd the granite does not seem to have deformed
the xenolith to any great extent.

More work should bs done on the petrography of these

Dockasa, :

Continue west on U,8. 1,

Turn left on Pa, 452.

Glen Riddle.

Ohester Creek,

Take sharp right on U.8. 322 at Village Green,
Take a ¥very sharp right from U,.S8. 322,



23.8
25,1
25.7

26,5
27.5
27,8
29,7
29.8

25,9
30.%

ST0P 5. Fall Zone terraces near Convent,

Tha poute Trom the last localilty travels south along
the gentle southward gloping upland gurfacs, whieh a% many
places in this region 1s covered with what has been callsd
the Bryn Mawr gravels. VYhether this upland surface is to be
correlated with the Schoolay peneplalin ig dsbatable., The
Bryn Hawr gravels ar® the highest of the serles of so-called
soastal terraces in this region. The stop near Llswellyn
Mills affords a good viey to tho gouth over the Fall Zone,
as spown in figure 7. - The relations between the Fall Zone,
the Bryn Mawr surface, and ths lower terraces will be
brisfly discussed al this placsa.

Return %o U.S. 322 on same road,
Straight onto U.8. 322 travelling west.
Chelsea. Turn right on Pa.26l.

West Branoh of Chestsr Croek. @uarry on right in highly
injected Wigsahickon schiat,

Viliage of Chester EHeighta.

Turn 1eft on U.S. 1 (Baltimore Pike).
Turn right (north) on narrow roed,
Turn right at Glea Mills.

leen ¥ills Station eand Chester Creek.
Besar right beyond creecl,

Turn right into Glen Mills Quarry.
gmoP §, Glen Mills Quarry.

This large quarry of the General Stone fompany is situated
within ths Baltimore gnolgs near Glen Mills (see figure 1),
The Pooks displayed are meia-gebbros, granite gnelgses and
pogmatites, and all intermedlate mixturea of the two, pro-
duoing banded migmatites, The rock now 1s 2 highly panded
flow gnelss, the bands verying from a fraction of an inch
to thosse many feet thick and in color from the nearly black
meta-gabbro to very lighl colored granite, Tha graph of
figure 8 shows the rvange in compositlon of these rooks.
They are arbitrarily avrnnged to show increasing graniti-
zation, This agssumption is based on obssrvations through-
out the region which show that gabbro hag been intruded by
granite. The granitizalion was probably syntectonic and
fiowage and orushing contlnusd after the maln granitlo




-/, *big
ﬁ . - \ \uﬁwifk@& momﬂwU @&wn@wf) Wmmm
INOZ 11V SSONOY 2 140dd A3ZNVdINT D
£ D = ‘wmwm vs OF @mwﬁﬁﬁxgx mw & v =

w sa o= o oao @
g f e ‘e
. A ' 5

X .,,,,...;. @ oo o ?3@@“
“ g B 7 P @!%W

o :
: @7? 0:.\?93.33&51!:5 o

m.«e@?n,esvwaa.. e
0GB 2
_ PO B

v QQM@OGQGEQUQ!QS ® @ O O s 6D wr O S e

L

w;.. - ods o e~y

A ] FI° R PIVN PV e

| ,08-08
i

o e wInN
- .

| ANOZ 17 4 - \ T
NIiv1d 0 J | k¢
TIYLSYOO —

e e e e
N

L




¥iles

30,9
31.0
31,05
33,0
36.5

39905'

39,25
k2,75
b3.45

- 1l -

injectiona. BSeveral types of pegmatits occcur; one parazllel
to the foliastlion and somewnat dsformed, and ona which orocss
cute the foliation and is siightly foldad, and a flnal one
which is completely undeformed. Guartz veins with salphides
are also pregent. The first typs of conformable pegmatlite
frequently shows boudinasge with isolated lenses often made of
ong roundsd gresn to pink mierocoline corystal.

Those rockas of intermediate compogition develop at some
placeg abundant garnet giving a red cast to the whole rock,
These fine-grained garnets have bsen separated and analysed
and the recaloulated anslysis gives a mineralogic composition
as follows: almandine 66%, pyrope 7.5%, grossularite 23+%,
spessartite 2%; specific gravity = 4,186,

The range of granitization 1s much greater at this locallty
than that at Radnor Quarry where the injected materizl 1s
largely of quartz Aloritic composition, This is indieatsd
on the graph of figure 8.

The flow follation in the quarry gradually changes from

N10°E 2t the south to N4OOYW on the northwest wall of ths

quarry, all dips being 30°9=600 to the east. Here and there
2 linsation plunges 550, 8350E, The structures from this
general reglon eastward toward Philadelphia are overturned
towards the erst and southeast, which 1s in marked ccntrast
%0 the north-north-westward over-=folding in the Avondale-West
Chester area west of this region,

Leave quarry followlng sams route back %o U.3. 1.

Turn left,

Turn left over Chester Crasek., Glen Mills Station.

Turn left (south). |

Tarn right onto U.S. 1 (Baltimore Pikse),

LUNCE STOP. Birmingham Grille, at Pailnters Cross Road.
After lunch oontinus west on U.8. 1.

Betwsen this point and Chadds Ford (WSW) for sbout 6 miles
wo are running Just north of the contact between the Baltisiore
gnelas on the north and the Wizeahiokon schlst cn ths south.
Chadda Ford.

Brandywine Cresek,
Hamorton,

Longwood. Continue on U,8. 1.
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#Miles = 15 =
L3.75 Entering Kennett Square on the Sotters quarizite.
£7,05 Valley %o ths left i1s underlaln by Cockeysville marble.
47.85 Exposures of Setters Quartzite, Hill to the right (north)
beyond thls point is of Setters. Exposed in quarries

. and openlings at several placaes.
48,95 Toughkenamon, |
49.95 Mughroom houses on the.left. Thig 1is the center of mushroom

growing in America.

NOTE: The following Quoted etatements on the rocks and
structures of the Avondale-West Chester area are supplied by
Profegsor MeKinstry. All statements not in duotation marks
made for the various locslities ars by E. H. Watson,

Setters Formation '
"The most characteristic member of the Setters formation

i2 hard white quartzite indletingulshable from similar members
in the Cambrian Chickies formation., A4s in the Chickles, seg-
mentsed crystals of tourmaline lie in random orientation elong
badding planes. Borings of Sgolithus linearis have been
reported,

Except for the Guartzitic bads the formation conaslsts
largely of dquartz-blotite schist. Where strongly micsceous
it 1g hard to distingulsh from the Wlssahlckon; where it has
a fine-grained gnelasic texture it 13 not easy to separate
Trom oertain phases of the Baltimore CGneiss.

Coogeﬁgxille Marbls .
‘Sacoharoidal marble conteining flakes of phlogopite mioca,

chiefly along bedding planes. Exposed only in the middle and
high gresde zonas of metamorphigm, the marble contains sparse
tremolite ond sparser scapolite, miorocline, brown tourmaline
and other silicastes, but no garnet or wollsstonite. It ig rarely
exposed except in quarries, but being vulasrable to erosion,

its locatlon lg marked by valleys. The most congpicuous valleys
strike easterly and are crossed by the regional pattern of
drainage., The best developed valleys are:

1. An unnamed vslley extending eastward from the Poor-
house quarry to Copes Lime Quarry at Copeland School
in the West Chester Guadrangle.

2, Green Valley, possibly but not ocertsinly a astructural

~ oontinuatlon of (1). X :

39 Doe Run Valley, in the Coatesville Quadrangle.

. . Willowdale Valley, extending from Baker to Rad Lion.

5. Toughkenamon Valley, extending from Avondale to
Kennatt Square. ‘

Peters Oreek and ¥Wlssshickon Formations
The Patera COrsek and Wigsahickon ars both aluminous sedi-

mentary rooks grading with incrsasing metamorphism from phyllite




through mica sochiet to mica gneiss., The Peters Creek %%
distingulsned from the Wigsahickon by presence of thin quart-
zite laminas; tha contaot betwsen the two formations is not
sharply demarked,

Igneous Rooks

- Serpentine

Rounded to lsnticular bodlies of serpentine up to a mile
_ or more long sre numercus in the viclnity of West Chester.
Most of them are surrounded by Wiasahickon formation but are
near the oontact with Baltimore gnelss. The serpentine bodles
along a line of outorops extending 10 miles from West Chester
to Devon are strongly sheared and slickensided. In a belt
south, including the outorop at Brinton'’s Quarry, the rock 1is
more massive. A% Brinton's Quarry, veins and pegmatitloc dikes
in the gerpentine are accompanied by vermicullte, chlorite, -
and a number of magnesian minersls (see description of Brinton's
Quarry). Corundum in serpentine assoclated with albite peg-
matite dikes was once mined 1} miles northeast of Unionville.

Pegmatits, , '

Throughgoing dikes of pegmatite are widespread in the
zones of middle to high-grade metsmorphlism, They consigt of
microocline, graphic granite and mica (chiefly muscovite).
Accessory minersls are black tourmaline, garnet and rarely
green beryl. Aside from these throughgoing dikes, lenses
and bands of pegmatitic material from a fractlon of an inch
to a foot or more in width are very common in the mioca gneliss
of the high grsfie zone of metamorphlsm,

Disbage. .

Northeasterly striking dikes of diabase of Triaseslio age
traverse the area. Two of them are traceable for dlstanoces
of 25 miles within the quadrangles and for many miles beyond.
One of them {the Downingtown dlke) is exposed in the cut of
the Low Grade Freight Line of the Penngylvania Rallroad half
a mile gsouthwest of Downingtown, Where not artifiolally
gxggsed, the disbase is indicated by black to rusty-colored

oulders.

Struoture, ~

Ths broader outlines of structure suggeat foldlng on axes
that strike a little north of east and plunge southwestsrly.
The folds are strongly overturned toward the north so that the
axial planes, and, 1in general, the oleavage, dip southerly at
flat to stoep angles, Baltimore Gnelss forms the cores of
anticlineg, It is flanksd by the successive members of the
Glenarm series. Thisg succession 1s best geen north snd east
of Avondale, where the Glenarm formatlons are continuous around
the noses of a westerly-plunging anticline, The complete
succesgsion is not everywhsre pregent, however. The quartzite,
the marble, or both, are locally absent; 1n such placesg the
Wissahlokon appears to be in contect with Baltimore Snelss.
Although the hiatus has been attributed to overlap, it is
aignificant that several such locallties are along the straight
limbs of folds, whers extrsme attenuaiion end thinning out of
formations would be expected. In other places, however, the
formations are abssnt on the noses of folds as well,
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"The faot that the cleavage dips gently (except in the
Scuth Valley Hills} gives a deceptive impression of simple
flatlying structure. Detalled exemination shows that in
many places where the cleavage dips genily, the trend of
bedding (i.e,, the average dip as traced around recumbent
minor folds) 1s steep, or, as indicated by sense of drag
folding, 1s strongly overturned.

"An outstanding structural feature is the variation in
dip of the axial planes of folding as marked by cleavage
and by observable axes of minor folds.

"In and immediately south of the Chester Valley the axial
planes are steep--from vertical to 60~ southerly. As one
traverses the reglon from north to scuth the axial planes
become flatter, reaching 20°, 10° and, locally zero or even
north dipping. Still farther south, in the Toughkenamon
Valley, axial planss become somewhat steeper (about 45°).
This reglional variation might be described as a monocline,
the term, in this sense referring not to bedding but to
curvature of axial "planes",

"There 1s a strong suggestion thatthis variation in
attitude has resulted from the warping or deformation of
axial planes which were originally plane surfaces (or sur-
faces that roughly sapproximated planeness). In the north
(1.0, Just south of the Chester Valley) in the Octoraro
facles, the cleavage is relatively uniform in attitude,
striking N 55 to 70° esast and dipping 60 to 80° southerly.

"Farther south the dip of oleavage is 40 to 60°, Striks
becomes much more variable but approximates N456°E.

"The net effect of this flattening of dip of axial planes
is to produce recumbent folds=-in some places overturned to
such a degree that the axlal planes dip northward.

“"The outcrop patterns of such folds are, of course, much
more irregular than they would be if the axial planes were
steep. In particular, the Woodville Structure, if inter-
preted from 1lts outcrop pattern alone would appear to be
a dome having a core of Baltimore Gneiss, flanked in turn
by Setters formation, Cockesysville marble and Wissahickon
formation, ‘

"But the Woodville structure is not a simple dome; along
its north flank the sequence is completely inverted. The
Wissahickon formation dips at very gentle angles under the
Cockeysville marble, which in turn dips under the Setters
formation and the Baltimore Gneiss. Moresover the axial
lines of minor folds plunge nearly southward, as they do in
most of the reglon. Restoring the structure, by projecting
formations in the direction of the plunge, indicates that



the Woodvills "Dome®is a strongly recumbent fold or nappse,

*Just how this structure is to be correlated with that of
the Buock Ridge antioline in the West Chsster Quadrangle is
one of the local problems, It depends partly on the inter-
pretation of siructure in the vioilnity of the Poorhouse
Quarry, where the long prong of Bsltimore Gnelss ends westward
on the axis of a fold which, locally at least, plunges %o the
east. Xs the marble of the Poorhouse Quarry in a structure
continuous with the inverted syncline of Greenvalley, in which
csse 1t must also be 2n inverted syncline, or are the Poorhouse
and Green Valley structures separated from each othar by a
doubls limb of Wissahickon formation? .

"Thrust faults throughout the area are doubtless features
of this complex structure. But, Judging from similar types.
of structure in other regionsg, it seemsg likely that such
faulting takes the form of stretoh thrusts, which, in effect,
amount to sxtreme thinning of incompetent formations on the
limbs of folds, Although hypothetical faults could be
Anvoked as an “easy way out® in explanation of otherwise
puzzling structural relations and might, indeed, be fitted
into the mechanics of deformation, any field evldence for
them 1s chiefly circumstantlal.

Metg¥o§ghigg
e degree of metamorphism increases southward and, ln a
broeder way, eastward. Immedistely south of the Chester :
Valley the Wissahickon formation in the low grade gone is
sericite phyllite with mlnor proportions of chlorite end,
looally, albite, On passing southward in the Wigsshickon

and Peters Cresk formations, the index minerals: blotite,
garnet, staurolite, oyanite, and gilllmsnite appear succes-
sively. The blotite isograd 1s somewhat blurred by the
development of late, presumably hydrothermal, ohlorite, The
- staurolite and cysnite zones are narrow and overlep somewhat.
. Together they form a belt extending from half a mile north
of West Chester to Logsn'’s quarry. Neither minerel 1is
abundant; oonsiderable search l1ls required in order to find
visible orystals. .

*Along with the southward inoresse in degree of metamor-
phlsm goes a gradual coarsening of the texture of the rocks
and sn inorease in the intensity of small-ssale deformatlon,
In the phyllitic (or Octoraro) phase of the Wissahickon
formation the rock aplits along olsavage which has a neerly
plane surface, One to two miles farther gsouth the cleavage
gurfaces become warped or wavy and the luster of the sochist
becomes sparkling rather than silvery. The oleavage planes
are deformed by minor ghears which have a more e~sterly
strike than the northeasterly attitude of oleaveoge planes.

As a result the rock breaks along rough surfaces which are

a compromise between the remnants of cleavage surfasces and
the late shears, Then, thres to five miles south of the
Chegter Valley, the grain size as expressed by mica becomes
coarser (1 to 10 mm) and the cleavage surfaces, 80 conspicuous
farther north become unrecognizsbls 28 a result of reorystal-
lization and deformation.®



Miles

50.25

50.45
50,65
51,35
51,75
51,95
52,05

52,10
52,15
52,40
53,05

ST0P 7. Setters Quartzite nasr Avondale,

The Setters quartzite here (see figure 9a) is largely
a blotite gnelss and schist. At the esst end of the opening
there 18 a large conformable pure duartz vein up to 6 feet
thick, In the center and to a lesser degree elsewhere
roughly conformable pegmatites occcur of microcline and ¢uartz
with abundant tourmaline and showing little deformaticn,
Fine euhedral garnets are also found in these pegmatites at
times.

The bedding and follation is NSO-700E, 25 £°S., As shown in
figures 9a we are at the southeasst end of section AA' on the
southern limb of the Avondale-Longwood anticline,

Continue on U.8. 1 after stop.

Enter Avondale,

Bear right on Pa., 41

Setters Quartzite,

Turn left on mscsdam road,

Turn left on macadam road,

Turn right into quarry.

STOP 8. Baker'!s Quarry in Cockeysville Marbla,

Sugary Cockeysville marble with minor phlogopite is
exposed in beds here which have a genersl attitude of N70OE,
10-12°3, This plane is probably also the axial plane of
folding, and recumbsent folds are excellently seen from here
on the west side of the Quarry, ehowing strong overturning
to the north, '

This quarry is located at the gsouthwest end of the
Willowdale Valley extending from here to Red Lion and ocan
be considersd as elther on the northern inverted limb of ths
Avondale anticline or the southern normal limb of the

Chatham-London Grove side of the Woodville dome (sse figures
9 and 9a).

Note solution cavities,
Turn loft from duarry.
Turn right on msoadam road.
Stralght aoross Pr.41 onto dirt road.
lLeft.
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EXPLANATION FOR MAP OF PARTS OF COATESVILLE AND WEST CHESTER
\ | QUADRANGLES (Fig. 9)

P
~ 1 ™9 wissahickon formation and Peters Creek schist.
Dashed lines indlcate trends of cleavage and
of axial planss of minor folds.

///A

Cockeysville mardle

ga Cambrian limestons
C
>

Cambrian quartzite ' '
Setters quartzits '

N b ~
§§S§$‘ q Baltimore gnelss
T2 ] S P Serpentine

BT
%

CROSS SECTIONS
A=A' and B-B'., Same scale as map (Fig. 9)
Section lines are N 38 W. Sections look soutiwest.

Construction has bsen made by projecting formations
upward or downward on an assumed average plange of

12 degrees.
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Milea

53,2

54,75
55.05
55.35
56.9

56,15
56,35
56,45

56,65
56,85

58035

[N

68,45
58,9
59,65

220

Right. Road runa in a limestone valley for more than a
mile here. ‘

Turn left at "T" intersection.

Turn right.

Creek.

STOP 9. Quarry in Setters Quartzite.

This quarry is about one-~half mile aouthwést of London

. Grove on the normal, southern, upper limb of the Woodville

recumbent fold. It shows pure glassy quartzlite with visible
detrital grains. Theé bedding is N60O®E 3008, Small “stretched"
tourmalines may be seen on the bedding surfaces.

Left,
Straight ahead.

7

Stralght through and across Pa. 926,

London Grove 1s on Baltimore gneiss which 1s on the
"root" side of the recumbent fold or nappe which makes
up the Woodvills Dome. Lxposed at the left (weast) aide
of the- 1nteraection here is =2 granitic gnelss. Follation
N50CE, 45°SE. _ : T

-

About 1/2 mile north of_London Grove the Baltimore gneiss

" 1s thrust northward over the Wissahickon schist cutting

out the Setters quartzite and the Cockeysville marble.
Baltimore gneiss dipping south.

Exposure 1in cut of very garnetiferous, highly micaceous
Wissahickon just north of overthrust. Foliation N55°E, 40°SEo

Villagé of Upland. Cross Pa, 842 and continue north on. dirt
road. Still on Wissahickon.

Knoll of Baltimore gneiss‘on the inverted plunging limb
of the Woodville dome. Setters and Cockeysville swing.
around this point from north to east to south.
Baltimore gneiss (migmatite) N5OCE, 60°SE. T

Turn right on Pa., 82, Limestone valley.. -

STOP 10. Logan's Quarry in Cockeysville marble.

This is located in the Doe Run Valley on the north,
lower, inverted and recumbent limb of the Woodville dome.
This fold plunges southwest from here under the Baltimore
gneiss nose which we crossed north of Upland. The structures
within this quarry are somewhat varieble and confusing, but
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Milea

61,35

6l.06

63025~

65,85

63,65
64,06
64,45

'65.16
65075
se g
66,26

he bﬂddingtis in general HEO0PE 30-50°3E., Folds show a
plunge $20% 25°s,  #inor beddi ing plane faults and. boudin@ga
ocCcuT,

The large rock pleces ¢n the south side of the quarry

towards the road are of pegmatlte gnelss wlth abundant

tourmaline {to 3") and less garnet.

| After stop continue on Pa. 82,

Junction Pa, 842-82, Keep straight.

Unionvills. Turn left (north) on Pa. 162,
On the Wissahilckon schiat.

kxposures of Wissahnickon schist and p@gmatiteso 014
corundum localliy saat of here,

Keep right.

' Cross West Braneh Brandywine Creek.

Embreevills 3tation,
Keep stralght on Pa. 182,

Chester County Home.

4Tu§hlléft 5ﬁﬁawdi§£”r6éé'ihto Péérhousa Qﬁarryev |

STOP 13° Pecorhouse Quarry.

The following 1s an account of this locality supplied by
Professor McKinstry.

"This quarry, in Cockeysville marble, was formerly worked
for bullding stone and agricultural lime. The attitude of
the marbls is tranaverse fo regional struc»ure, as the beds
strike N20° to 45°W and dip 10 to 20° northeast. This
northeasterly rather. than northwesterly strike (dip?-LHW)
may be attributable to a local easterly plunge of folding.
Drag folds in thedverlying gneiss plungs northaﬁsterly
at 5 to 1009 and similar plunges of minor folds appear in
the schists along the Brandywine hall a mile scuthward,

"The high land beyond the valley scuth of the quarry is
undsrlalin by Wissshickon formation; rocks containing blades
of kyanite havse begen found in the flelds. The hill back
of the quarry, i.e., to the north and east, is the west
end of a long ridge comppsed of hornblandic rock which is
ldentical with a common marginal phase of the Baltimore
gneiss. MNote that continuation of the ftrand of the marble
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would carry it under the hill of Ballimore. Whether the
rocl that cah be seen overlying the msrble in the quarry
is & biotitlc phass of the Baltimore or Wissahleckon is a
critical question in the local structure. It 1s a feld-
spathic gneiss with abundant mica. Mineral composition:
biotite, quartz, microcline, plagioclase (Anzp) and
mascovite, with accessory apatlte. Proportlions of mica
vary in different bands. Some of the more feldspathic
bands show conapicuous augen structurs {augen 3 to & cm.
or oxceptionally 10 cms). Interbanded pegmatitic bends
consist of pink feldspar and quartz.

8Fhe quarry acquired fame among local mineraloglsts as

the type locecality for chesterlite, a new mineral desoribed
by Dana a century ago and named for Chester Countye. Later,
Descloizeaux used chesterlite as one of his types in setting

up the species microcline and relegated chesterlite to

varietal status. When the quarry was opsrating, good crystala

of chesterlite could be found in lenticular gashes of

kliufte in the marble, accompanied by crystals of calcits,

dolomite, and quartz. Chesterlite can still be seen but
the chances of finding good erystals are meagre."
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McXinstry's cross-sestion BB! crosses this ridgs of
Baltlimore gneiss about a mile to the northeast of the
Poorhouse quarry, which is sbout 9 miles from the left
hand (southeasig "B" on his section {figure %a). As X
shown there the Baltimore gneiss exists as an overturned
fold wrapped around by Wissahickon schiast. No limestone

' 1s shown and this section is plausible only if it be

assumed that the rock in the upper part of the Poorhouse

- quarry is Wissghickon schist.

We believe that it is quite possible that this rock
is Baltimore gneiss, in which case it would be locally
thrust over the marble., Two possible alternative
interpretations of the structure are given herewith in
the figure 8b. In the upper figure of 9b, it is assumed
that the hlgher, recumbent Woodville dome plunges down-
ward again to the northeast and 1s just caught by the

~level of erosion at the Poorhouse quarry. This idea is

supported by the axlial plungs in this area, which is to
the northeast. The lower section is drawn under the
assumptlon that a nappe-like overthrust has moved forward
from the main mass of Baltimore gneilss on the south. In
either of these.alggrnate assumptions the Baltimore gneiss
here may be a partlifilly developed klippe. (Mr. McKinstry

may have good reasons for objecting to these ideas!)

Return to Pa., 162,
Turn left onto Pa. 162.

Wissahickon hill on right (south). Limestone valley to
left (north). .Baltimore gneiss hill beyond to north.

Marshallton. Bear left on Pa. 162,

BrandyWine Croek (Copes Bridge). Large Triassioc diabase

dike goes through hers. A continuation of the Conshochocken

dike. Indeed Triassic dilkes along this strike can be
followed from the Delaware River to the Potomae,

Beyond Copes Bridge we turn south down Brandywine Creek
into the Baltimore gneilss which is thrust northward here
over the schist., } ,

Leave Pa. 162. Turn right on road to Lenape.
Exposure of gabbro within Baltimore gneiss.
Straight through. |

Join Pa., 842,

Turn right on Pa, 52-100,
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Lenspe. Go straight om Pa. 100, Do not cross bridge over
the Brandywine. . .

Lenape is sgain on the Wissahickon between two large
magses of «the gnslss to the north and south of it, which
converge toward the northeast into the main mass which

_ecrogses the Schuylkill River near Bryn Hawr.

e enter here the general ayea of the Battle of the
Brandywine. : ‘ '

Pocopson. Turn left on Pa. 926,

Turn left on Pa. 926 (Street Road), leaving Pa. 100,

Straight on Pa. 926,
" Left. Then left into Brinton's Quarry.

STOP 1l2. DBrinton's Quarry.
The following is by Professor lcKinstryo
"Brinton'!s quarry was worked for bullding stone, probably

beginning in Colonial times, but most actively about 1870
when the sttractive green stone was in popular demand. - Ser-

- pentine from thls quarry was the stone nsed in four of the

older buildings of the University of Pemnsylvania, in the
original walls of the Academy of Natural Scisnces in
Philadelphia and in some twenty churches in Philadelphia
and Baltimore. But as the rock disintegrates 1n city
atmosphere and many older bulldings have had to be repaired
or refaced it has gone out of use, although country farm=
houses more than a century old are still well preserved.

.Disintegration has been attributed to the action of

sulphurous and sulphuric acld on Included grains of magnéaite@

"Nineralogically the quarry is of interest for its erystals
of chlorite %var°~c11nochlore and vermiculite (var. jeffer-
1site, named for a West Chester mineraloglst, Willlam
Jefferis). The vermiculits occurs in the serpentine adjolining

‘veilns containing pearly muscovite and triclinic Peldspar. -

Shipments of vermiculite for commerclal use werse made sbout
20 years agoo. : '

%phe principal unusual geologlcal feabture , of Brinton's
quarry is a dlke of tourmaline-bearing albitite whlch has
been intruded into the serpenitine. The dike is bordered
successively by vermicullie, tremolite (partly altered to
tale} and, finally, nearly purs talc, which adjoins the
serpentine, These bands or zones were interpreted (Gordon,
A.NoS.P. 1921, pt. 1) as due to reaction batween the peg-
matitic magma and the serpentine, whereby the albitite
becams contaminsted by magnesia (now represented by ver=
miculits) and the serpentine acquired alumina to form
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amphibols and telce Largen {(Econ. Gool. vol. 23, pg598~405
1928) attributed the zones to the action of hydrouhermal
sclutlions rich in alumina and poor in silica.

f0ther miporals that have besn &cund in the quarery includes
Apatite (in jefferisite ad Joining the albitite)
Beryl (in the dike)
Chromite
Chrysotile (asbestos)
Deweylite
Magnesite
Magnetits
Quartz (drusy) (also variety amethyst)™.

Right out of Brinton's Quarry.

Loft onto Pa. 926 (Street Road)

Stralght through. Across U.S. 202-322,
West Town Station. |

Straight through on Pa. 986, Chester Cresk,
Straight through on Pa. 928,

Exposures of serpentine within the Baltimore gneiss for
some distance.

Bear right on Pa. 3. (West Chsster Pike).

- Note serpentine exposurs on right,

Ridley Creek.
Edgemont. Straight through.

Castle Rock. Mass of anthophyllitized serpentine within
Baltimore gnelss holds up hilll to the right(south).

Crum Creek.
Newtown Square. Straight through.
Turn left on Bryn Mawr Avenue.

The route from here into Bryn Mawr {5 miles) roughly
parallels ths Rosemont fault which separates the Baltimore
gneiss on the left (north) and the Wissahlckon schist on
the right (souzh). | Y
Darby Creek.

Straight through.

Cross Haverford Road, bearing slightly left on Bryn Hawr Ave.
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Cross Lancaster Plks. Conbtinue on Bryn Magr Avelhue,

‘Turn right in front of U.S. Posb Office,

Turn left through btunnel.

Turn right after btuanel on Morris Avenue.
Turn left on Yarvow Strests

Turn right on Merion Averiie s

Turn left con Gulph Roads |

BEntrance left, Park Hall, Bryn Mawr College.
2

“‘gasm
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ITINERARY FOR SUNDAY, JUNE 3

' Park Hall, Bryn Mauwr Collegs.

Turn left on Gulph Road. Ouk New Gulph and 01d Gulph Roads(NNW}.

Turn left cn Pa. 320 {(Spring Mill Road).

Stralght across Pa. allesrnate 23,

Turn right on Lencaster Pike (U.S. 50),

Straight through center -of Wayneo

Devon. Stralght throughe. )

Exposures of Octoraro (Wiséahiakﬁn?) phyilitg on right,..
Bexrwyn., Straight throughe

Turn right at east end of Paoll, north onto U.S. 2020

STOP 1, Octoraro phyliite, ‘
Keep cars in line off pavement. Wateh fast traffice.

This exposurs shows the phyllite of the Scuth Valley Hills,
The rock 1s flns grained, composed of scales of chlorite and
muscovits, with quartzy locally small porphyrcblasts of albite
occur, and farther south some layers contaln chloriteid;

pyrite is a common accessorye

The rock is of sedimentary origin, bubt metamorphism, although
of low grads, has desircysd the original texbtures and structures.
Badding may bs faintly indicated by loeal differences in coleor
and by quertz velns, but the consplcusus _structurs iz a foliatior
resulbing from metamorphism (NSO=-60°E 45°SE). A second
(fracture) cleavage intersecting the folliatlon is consplcuous
at some locallitles, though not hereo :

The age and structural relations of this rock are matters
of coniroversy. 1t appears to rest conformably upon the
Conestoga limestons, and was therefors assigned to the
Ordovician{Bascom,1909) and named the Octoraroc schisi,
Miller (1935) has summed up the evidence for this inter-
pratation.

Paprther to the s outhwest, howsver, This phylliite appears -
to grade into the more highly metemorphosed Wissahickon schiste
If the latter is of pre=Cambrisn (Glenamm) age, and this
phyliite is a parit of the same formation, its gpparent comn~
formability on the limsstone must be decaeptive, and is ex~
plainsd by the presence of the Martic overthrust (Knopf-Jonas,
192¢), The phyilite is then to be interpreted as a phyllonite
{phyllite-mylonite), having suffered retrograde metamorphism
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( lspthoresis) during intense shearin g along tn@ sols of the
Martle thrust shesbt: 1t represends a crushcd lower grade
facies {ehlorite=-alvitve facles) of ©the Winsaniukan sch*sma
which has been thrust northward over the Palsczolc rockse.
isave quaryy.

P,R.R. Trenton cut=off. Chester Valley ahead.

Howellville, |

Turn left into quarry along entrance nearest U.S. 208,

STCP 2o Howellville Quarry. Turn cars apound in line on

QUarsy floore

Abount 330! of the lowsr part of the Conestoga limestone
(Orodiviclan) is exposed hers. About ome=half is highecaleium
1imsstone and the remainder is dolemite or calcium~dolomite.
Stose assigns the lower (to the north) 20 foet to the Elbrook

formation although no clesr reason can be ssen for this. The

upper pari of ths lower Conestoga 1s exposed in the adjacent
large quarry Just to the west, where 1% is overlain by a
phyllitic member 100 feot thick., Overlying this in turn is
the impure micaceous limestonse of the upper Consstoga which
forms the low ground lmmedlately to the ncrth of the South
Valley Hills, : '

The beds here strike N70°E 75°S. Striking across the
quarry is a transverse steep thrust fault which moved up -
from the sast with a compo*ment towards the south, .- This
intevpretation .cf the movement is based on the drag fold
which may be seen on the south wall of _the quarryg tha
axls of which plunges abgmg 50° %o the esasts "'The fault .
plane iteelf is N3O°W 76 On the south wall of the
querry the fault plans is s sharp one, whereas on the
north wall it 1s repressnted bv a striking brecciated zona
aboud 15 fest thick,

leavse quarryo
Turn left out of quarry and lsft onto U.S. B0Z.
Vew Cenberville., Strsight throughs

- The larger part of the center of thse Chastsr Valley here
is underlaln by the Elbrook formation whlch 1s rarely exposed
nor commercially exploited,

The three unlta of the Conastoga can be traced for many
miles along the walley as is shown in the figure 10. East-
werd, near Xing of Prussia, ths mid-Conestoga phyllite
thick@nﬁ and thvn flares ocub into thres prongs as shewn in
figure 10, Bach of these probably represents a tight isocelinal
syncline bounded on either side by the underiying lower

Conestogao.
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within ons of these infolded prongs of lower Conetoga
limestone, near Henderson Stadlon, along the P.R.R. Trenton
cut~off, 1s a locallty where & few Ordovician fossils were
found. '

King of Prussia. Stralight through on U.S. 208,

Turn right and then immediately left on road down into
QUETYY o _ .

STQP B, Bridgeport Quarry of the Bethlshem Steel Ce.

This large quarry is in the Ledger dolemite (Cambrian)
and 1s compesed of messive lightecolorsd nearly purs dolomite
with relatively obscure bedding striking about east-west and
dipping 45=50° to the south. This formatlon is of -considerable
commercial importance in the Chesiter and Whitemsrsh Valleys
where it is quarried for a variety of purposes. Units
several hundred feet thick of purse dolcmlte altermate with
more silicious dolomlteo : » '

About a million and = quarbter tons are moved from this
quarry a year, 40% of which is ussd as a refractory and
20% as a flux stome, both for the operations of the Bethlehem
Steel Company. The remaining 40% is used as general crushed
stons. The ersal limits of the quarry have about been
roached, but it is planned to continue operations for some-
thing of the order of 10 years by deeper quarrying.

Excellens solution pinnacle structures may be seen just
above the north wall of the quarry. A marked shear zone
thaet may represent fsulting sbtrikes N40°E 80°NMW across the
center of the quarry and obscuras the bedding at places.
Turn around in line at bottom of quarry.

Leave quarry and turn left(west) on U.S, 202"(8wedesford‘ﬁd,)

‘Turn right on Allendale Roade

its north side (see figure 10).
Beginning of Triassic lying unconformably on Paleozoic limestone.

Left on Valley Forge Road,

Prout Cresk,

Port Kennedy. Go straight across first road and then go

Hill on left is Triassic outller on limestone, faulted along
left on rosd parallel to rallroad tracke.

Entering Valley Forgs Parke.
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STOP 4. Parm Kennedy Quarry. Lsavs carsg in line,

NIOBTN LD RATI AR /S

The guarry wall shows sirikingly the unconfovmity betwesn
ths Ledger delonlts and the overlying Stockton formation of
the Tfiﬂﬁﬂiﬁa Thoe bads of the Ledgsz Suuﬂd about E~ and
verticsl, whereas the Terlassic aips gently te the north. The
contact is an irrsgular ons ¥ising to ths west across the

quaryry and probably repvssents pre~Triassic weathering into

solution ehann@lso

In the last century quarrylng into the limestons hers
encounteored & cave from which were collscied bones of & great
number of Plslstocens mammals.

The whibe amorphous material on the {lcor of the quarry
ins ealelum carbonate r@JOCbe& by the Ehret Magnesla Company,
whose operatlions arse a short isuanse to the west. Apparently
the {inely dafidam and hydrated condition of this materiel
provents ibs use for any other purpose '

Continue on 3ane roado

 Enrat Magnesla Compsny, plant and quarry on the vlght, working

Ledger dolomits.
Turn right on Pa. 23,
g7 snd..one. of itu gatiling basing abhead. -

Turn left on Pa. 83 up Vﬁlley Creeko .
Valley Forge. Washington'!s Hesdquariters to right 200 yards.

Y

ST0F 5, Exposurs of hicﬁies quartzita,

" Ths Chickios quertzite here, which is a hard, glassy .
gquartzlte 1s POSpOH¢iDl@ for the North Valley Hills. At
this leocality 1t strilkes NLO0% and dips 25-3C° to the east.
2% 1s interbeddsd with phyllites. Stosze has mapped the
North Valley Hilla near Valley Forge as an antlcline plunglng
£o the east a3 shown in figurs 10 aend has subdlvided the j
orlginal Chickies of the. Philadelphha folio into thes
Chickies qu&rtzitag Harper's phylllte, snd Antletam quartziie
in ascending ordsar. The phyllitic bands to the north here
are pm&sﬁblv Harper’s follcwed by Anbtlstam to the south,
with Chickiss exposad in Phe middle part of the gorge, snd
the whole succossion repeated to the south.

The course of Valley Cresk hsre is unusual as can be
seen on the btopographlc map and in filgure 10. It enters the

Sehuylkill by svriking

abrupt

1y noridh acyoss the ridgs atb

Valley Forge w»al ha; Lhan taking the sasy eocurse down ths

valloy to the esst

Troub Cresk, which eunters the River at

Pord Kennedy will eaptur@ it at some future date. Stose
attrivubtes this abarrant course Lo the former courss of the
Scehuylkill River, which was

labey baken over by Valley Cres

ke




Thera are seversl objections to this idea: (1) Valley
- Creek now slopes to the north whereas the former Schuylkill
. ran scuth through the gorgei (2) Several other streams
> {@.go Culph Cresk) have similar courses over reslstant
' ridges and the Schuyikill could not have gone anywhers,
{(3) Stose assigns the gravels in the center of the Chester
Valley to the old channel of the River, but simliliar gravels-
ars found at many other places in the Valley, even well up
on the sides., An alternative explanation for these unadjusted
small streams occurring locally in this region 1s to assume
that they were let down from a Pleistocens cover of gravel. .
which buried the present topography. .

Continue up Valley Cresk.

i

27.3 Bear left on Pa. 83,

7.7 - Turn left leaving Pa, 83 into Valley Forge Park on macadam road,
28,0  Straight. | |

28,05 Straight.

28,4 - Turn right on Pa. 23.

28.7  looded area on right probably on Antistam quartzite.
29.1 Memorial Arch to Gontinental Armyo

29“3 v Leave'Valley Forge Park.

5002 . Turn sharp right befors underpass and join Turnpikso

50?35 Pennsylvania Turnplke.

33,9 Valley Forge ticket booth. |
- 34,5 North Valley Hills, Chickiss quartzite to right (north).
\ South Valley Hills, Octoraro phyllite to left (south).
35,0 Cuts through here show hillside wash of,Chickiéaa
5505 STOP 8. Chickieé_Quartzite near Csadar Hollow.

The quartzite on ths south sidse of the Turnpike here has
& bedding which is N80°W 55°N and a close spaced cleavage,
/ which is N709E verftical to 80°S. This structure would imply
- that the Chickles is dipping undsr the pre~Cambrian rocks
just to the north and that the Mine Ridge anticline here
is overturned to the scuth. This intsrpretatlon appears
to be borne ocut by other data in the Mine Ridge area and
is in contrast to the northward overturning of the rocks
in the Avondsle reglon to the soubtho.

36,5 Chickies on right (morth). lWarner Company, Cedar Hollow
Flant, working the Ledger dolomite to left (south)w




28 DqVIPVIW "L

op13owbad -9
@u.,. Ew\ﬁm puo

J1oUbiw 0 g
oAb

a2l

0 31Y348UOUO W -4

- (2a9y JUa5a4d J0u
| . ®ouan

L ¢

~

e | 1S UA0Y umosg
mwm« qmm_@ad\wwﬁs@&m :
(543 !1j0UN)
- nm&o.v uo)
2]is0YlL0uUD7
%% Am:o_._mﬁu:.w
sy, PUD UBADI UDS
ozl mg\m so..%&ﬁw& | L

ss1aub pas buisayold)

2G aalldnag Ul S0y

(MWH3)
°buvyaus Ul UMmolbUtUMOT S0

uﬂmm\s Sa|luk L4 Caytdurn "o uo

100 Fo KBojoab uvraquo) -21d
" ypgevis oUolsinoid UbAOY

L4




i
4
b
¥
k

|
|
5
i
3
3 é
E
E- ;

Climbing North Valley Hills.

'Dcwnington bxlte
STOP 7. Mine Ridge pre=-Cambrian Complex.

Thia cut is located 4.7 miles on Pennsylvanla Turnpike
west of shs Downingtown interchange, snd along Marsh Creek
about one mile north of wallass, Phoenixvlille quadranglse.

An excellent display of the pre=Cambriasn geology of the
Mine Ridge 1s displayed here. The only rock type misaing
is the Pickering sedimentary gnelas into which all of these
rocks were intruded. The magmatic succession i3 given ¢on
figure 11, as well as a very tentative cross-section ard mapo
Thia locallity is just east of the large anorthosite mass
mapped on the Honeybrock quadrangle, and is one of the few .
places where the eruptive relation bestween the anorthosite
and the other rocks can be seen. It is remarkable that the
anorthosite remains relatively massive even in amall xenoliths.
These xenoliths are surrounded by a zone of white altered

- plagioclase carrying garnets., The major deformation and

metamorphism which impressed the foliation on the rocks

probably occurred at the time of granitization and just before
the intrusion of the coarse graphic-granite cross-cutting
poegmatites, The metadiabase dike was a later event ascompanying
normal fasulting, although still pre=Cambrian. Thermal meta~-
morphism haa affeoted the dike. The similarity of thia

sequence to that of the Baltimore gneiss nearer Philadelphia

is striking.

Coarse crystals of brown hornblende and some allanite
have been found.

PARTY DISBANDS. Howard Johnson restaurant 2.9 miles ahead.
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Trip B: Stratigraphy of Coastal Plain of New Jeorsey

Saturday, June 2, 1951

Leaders: Meredith E, Johnson, Stato Geologist of Now Jersey.
Iincoln Dryden, Bryn Mawr,

Leave Bryn Mawr headquarters at 8:30 a,m, (by bus), Take
the following roads to Stop I: Montgomery Avenuc, City Line Avenue
(U.S. Routes 1 & 13 bypass), Hunting Park Avenus, Rooscvelt Bouloe-
vard (U.S. Routes 1 & 13), Turn right on Levick Street (U.S. Route
422), cross Delawzre River (onto Route S41) and just beyond railroad
underpass turn right on River Road (first stop-light) & proceed
1/2 mile to dirt road and entrance to sand pit of

STOP T Russell Wa VWard, Inc,
5 O milles Here the fol“owinﬂ fine soction of the Pensauken and
. Raritan formatlons WllJ be seen (see Columnar Section):

a, 10-30 ft. yellow-brown, cross-bedded, fine to coarse
sand and gravel, The sand is featured by black bands
of limonite-coated grains, and by bedded "ironstone! in
which limonite is-the cementing agent., Boulders of
quartzite up to a maximum size of 16 x 30 x 34 inches
can be secn, although most of the gravel consists of

p pebbles having a maximum diameter of less than 3 inches,

© Note the »rcsence of chert. This exhibits all stages
of weathering, This feature, and the more common occur-
roence of ironstone and the blac’:, limonite-stained bands,
arc some of the. criteria by which the Pensauken formation
can be diffcrentiated from the younger Cape May formatlon.

o s e s o e Pensauken formation

B A marked unconformity separates the Pensau&en and the
underlying wvhito sand and clay of the Raritan formation
(about 10 £t. exposed at pr@sent) The clay is com-
nosed chilefly of kaolinite and iz a good fire-clay,
The sand is 10stly fine~grained and has met specifica-
tions for filtor sands o« + . . . . Raritan formation.

, Return to Route 841, turn right (southeast) and
proceed 5,0 milcs to

;58
STOP 2. W, Graham Brick llanufacturing Com»any. mﬁﬁyh‘)

j 5.0 mi., The scction here is as follows:

e 8 to 10' clayey ycllow gravel oontaining pabbles of
gquartz, qua¢tzite, sandstone, ciiert and ironstone’,
Because of the unaltered character of the pebbles,
the mineral and rock varieties ropresented, and the
low elevation (% 45 ft, A.T.), this P¢elstocene'deposit
is assigned to The . Cape May formation

(&)

b, ft. weathered, non-glauconitic, dove-colored clay.

6. 3 It. glauconitic clay (in part weatlmred to ironstone)

\

de 6 ft, greasy, micaceous, dark-gray clay.'

Since fossils of lerchantville type have been found in "b" as
well as "¢" and "d", all of this clay is assigned to the
: «e o » o Merchantville formation
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THE FORMATIONS OF THE NEV JERSEY COASTAL PIAIN ¢
Columnar
Saction Thiclkngss Descriptions
Recent 0-301 Recont alluvium,beach & dunc sands.
TN T N N
Cape May 0-30!  Yellow-brown sand and gravel.
[ S P ,
Pensauken 0~607 Si?ilir Eo C.M,,bug usuglly somec boulders
e and chert morc wea hered,
Bridgeton = 0-301 Similar to Pensauken, Chert mostly chalky.
‘*"’\/‘*—v/“/\-
Beacon Hill 0-20t Similar to Pensauken,but caps highest
e ~— hills only.
Cohansoy e Fine to coarse,often clayey yollow sand
e o 100-2501 with local ola§ lensos,
Kirkwood % 100° White,fine-grained quartz sand (type lo-
et e NG cality ). ‘ '
Sh.R.-Man. 0-36!  Sandy groonsand. Fossiliferous.
; . Glauconitic mcdium~grained quartz sand, or
Vincontown | 25-140! hishly fossiliferous sand,often in consol-
idated beds,
Hornerstown#*| 20-30! Greensand with some clay & sand.Fossilif-
erous,
gggy , .oy Fine-grainoed micacecous, clayey sand (bot-
dm_i*k:kbx\\ 0-140 tom) to medium-grained glauconitic sand,
Navesink ' " :
5-401 S kleg, dark gra dark green la
e gagaoo%%%e. Eosgglgfg%ous?{ G ) cLavey
Mt, Laurcl = 5-60" Fine to medium-grain:zd, glauconitic sand,
Wenonah 35-201 Finc=-grained, micacocous sand,
g 30-401 Black sandy clay, to greenish-black, glau-
Marshalltown: conitic sandy clay,
. . 20-140' VWhite to gray or yellow glauconitic sand;
Englishtown ¢ of ton micacedus and lign%tic; Somo intere
bedded clav,
Woodbgry 501 Dark gray fossiliferous clay.
- h 50-607Y Black, micacecous clay; usually glauconitic
lorch, * . e Y ,
*2/v%\Nmf\Au and sandy towards basc. F058111forou§.
0-130! Finea%rained,grayglignitic sand with thin
Magothy : clay Taminac & thickér gray to black,
AN AN~ lignitic clay beds,
Raritan = 150-300' White, buff and light gray sands, with
> interbedded gray, white or red clay,
Notes: (1) We will sec only those formations which

-

The Tinton formation, which overlies the Red
Bank in Monmouth County, has purposely been
omitted,




(Note: Many types of fossils have been found here, including
crocodile remains, & primitive lobster, crab claws, worms
(Hamulus), many species of pelecypods and gastropods, a
scaphopod (Dentalium) and four cephalopods. . . . "Seek and
ye shall find™y.

Proceed southwest on Route S41 to first traffic circle
and throe-quarters around it, twning off in a northeast
direction on road to lMoorestown, Proceed two-thirds of a

‘mile to roadside borrow pit and

STOP 3 In this pilt we will see:
7.7 mi, ’

8. 6 inches yellow, gravelly sand , . . Cape May,
b, 6 feet fine-grained micaceous yellow sand., . . Englishtown.

The pebbles . herc are mostly well rounded nleces of ironstone,
but some quartz, ranging u» to 6 inches in maximuma dlameter,
and hard, flre-grained sandstone of Silurian or Devonian type
can also boe secn,

Procced northeast about one-quarter of a mile & turn
right on road through park, At first road crossing, turn
right and continue past Route 38 a distance of 0,3 mile to
next road crossing and turn right %to Route S41l¢ Turn left
on this foad & park just beyond intersection with New Jersey
Turnpike,

STOP 4 The following section was rccently exposed:

10,8 mi,

18,1
- mi,

8, 2=5 yellow-brown sand and gravel. . . Cape may formation,
b. 2~7 yollow micaceous, glauconitic,
fine-grained sand .« e e Wenonah formation,
ce 7 olive-grecen glauconite ' M a
L e ot larshall town
d, 7 black sandy plauconito - *

The pebbles in "a" are mostly quartz and under 2" in maximum
diameter., A 1little chert, quartzite cobbles up to 5", and
a block of ironstone 6 x 8 x 12 inches were also seen,

Proceed southwest on Route S41 approximately 2 miles and
turn right on Zvesboro-Ellisburg road. Follow this to inter-
section with Route 40 and cohtinue west on that highway to
first traffic circle.(intersection with Route 41) at Ellisburg,
Make 2/3 turn around traffic circle and take road to Haddon-
rfield, (Route 41). Proceed about 1.7 miles to Homestead
lestaurant (pn richt) & turn into parking lot beside 1t. . .
Time out for lunch, ‘

Proceed southwest about 1/2 mile and take left fork -
following Route 41 - to Runnemede and :

STOP bBa Do not dismount, A brief statement about the Wenonah

2le5 mi, formation will be made herg.

Procesd southwest 0.3 mi. %o

STOP bb" Mount Laurel formation

mi, 10 £t. yollow, fine to coarse-grained glauconitic sand
exposed in excavation for a house, This isthe upper
part of the formation, o

Proceed southwest on Route 41, across Route 42, pash
Almonesson airport, to Fairview (intersection with Routéid7),
Bear right on road to Sewell and at first intersection past
Mantua Creek, turn left, Continue on this road to first inter-
sectlon and bear left. Almost immediately turn left arain on
cinder road and keep left to plant and pit at




STOP

6 Inversand Company. (Mote: /e arc permitted to make this

30,5 mi. stop through the courtesy of the Company, but all will

STOP

V0,

STOP

have to sign a papcer releasing the Company from liabllity for
any injuries sustained while therec,

At this pit we will see:

a. 3 ft, glauconitic sand of the Vincentown formation
b, 3 £t, more glauconitic transition

beds, :
c. 20 ft. "green'" greensand ‘ Hornerstown formatlon
de 10 ¢ ft. black, clayey greensand Navesink formation

Many fossils have been found in the greensands, including
& dinosaur, crocodile bones & plates, a mososaur, shark teeth,

ammonites, gastropods & pelecypods, and a sponge, Casts of

Cucullaea are perhaps most cormon, but Ostrea larva (falcata)
» . - - Rt s e ] ‘3/;
i8 not uncommon in the Nevegink, ’

Return to highway & turn left., Proceed 0,6 mi, and turn
left at crozs~-road, Proceed 0,8 mi. (keep left at road fork)
to intcrsection with Route 47 and proceed north on that high-
way 1.9 mi, to Fairview, Bear right on road to Blackwood,
cross Route 42 and continue to pit on left of road,

7 °  Good exposure of:

mi, a, 2 ft. brown soil, sand, gravel & ironstone., Occa~

sional boulders near base Pensauken formation

be 11 to 18 white, fine-grained sand with brown eluviation
bands, Casts of 2 small »clecypods have beon found in
lower part of exposure.

Note unconformity betwecn "a'' and ib"

Proceed eost to Clememton and immediately after crossing
railroad, turn left, Turn left again at next block & procecd
on road paralleling railroad about 0,6 mi. to bridge over
North Branch of Timber Creek, Stop, climb over railroad em-
bankment to

8 The following section will be seen:

8. 2 £ty fine to coarse-grained, ycllow sand with at least
10% glauconite and occasional pebbles.
« « « » . Cape May (?) formation
b, 10 ft, gr ecnish, sandy glauconite with patches of gray
clay and other concentrations of glauconite. Upper part
sandyy lower part clayey.

Tho greensand is fossiliferous and on a recent visit the fol-
lowing were notod: Etoa delawarensis, Cardium sp.,
Turritclla sp., bryozoa,

Procoed northwest about 1/4 mi. to cross-road. Turn
right, jog left and right at dead-ond streot, and then left
on White Horse Pike (Route 43), Continue northwest to traffic
circle at intcorsection with Routc 45 & turn right on that:
route, At next traffic circle turn northecast on Route 25, and
just beyond underpass for Route S41 turn left on ramp leading
to that highway and the Tacony-Palmyra brid-e sver Delaware
@ivér. Return to Bryn Mawr over same routes followsd in morn-
ing,
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Note on the Stratigraphy & Paleontology of the Cretacecusial
Tortiary formations of tho Coastal Plain of New Jersey

by Henry Herpers

A table of the geologic formations of the Coastal Plain of New
Jersoy is included in the itinerary of the fiecld trip.

Upper Crotaceous Formatbiong

The sories of formations beginning with the Merchantville and
continuing thru the Navesink aro all of marine origin, and oach 1is
conformable with the formations which overliec and undorlic 1t. The
Englishtown formation is unfossiliferous in the arca of its outorop,
but the presence of glauconito suggests that it, too, ls largely of
morine origin, Ilarinc fossils have becn found in the Englishtown
down the dip, in well cuttings. Many of thc formational boundaries
aro locally transitional, so that the whole series may well reprosont
the various faciles of a singlc cycle of deposition., The paleonto-
logical record apnoars to support this concept, since the recurrence
of characteristic faunas has boon observed, and this suggests rela-
tively minor changes in the depositional onvironment during the cycle.
Porhans the most important of tho faunas isg the Cucullaca fauna,
whichr first appcars in the Merchantville forra tion. 1The fauna roap=-
pears, to a smaller extont, in the Marshalltown, and returns again
in force in tho Wavesink, It is rather characteristic of the more
glauconitic formations, The less glauconitic, sandler formations
carry the Iucina crctacca fauna, which more or lcss characterizes
tho Woodbury, Mount Laurel-Wenonah and Red Bank formations, How-
8ver, now cloments appcar in the faunas of the younger formations,
as Por example, tho first appearance in force of tho heavy varieties
of Exogyra and Gryphaca and of the genus 0strea in the Marshalltown,
and of the fossIT squil Bolermitella americana in the Mount Laurel
formation,

In the region of thoir outcrop, the formations may usually be
differontiatcd on 1lithologic charactor, altiiough thls becomes more
difficult to do down tho dip whore the formations thicken and where
lithologic differcncos become less distinct, Paloontologically, the
formations may be distinguished more on the basis of fossil assem-
blages rather than by unique index fossils, ‘

Tertiary formations

Tho Horncrstown, Vincentown and Shark River-Manasquan forma-
tions constitute a conformablo series of marime sodiments. The
contacts of those formations with one another are transitional,
and recurrent faunas arc prosont, again suggesting that the forma-
tions may be facies of a single cyele of sodimontation., In the
region of thoir outerop, thc formations ar. quite readily distin-
guishod by their lithology, and by their fossils, but down-dip,
lithologic differcntiation becomes more difficult,

In the area of outcrop, tho Hornerstown is, in goneral, a bod
of plauconite with a 1ittlc clay and sand., Tho overlying Vineentown
consists of tvo facies, viz.: a lime-sand facios, consisting largely
of brokcn corals, bryozoans and cechinoids; and a glauconitic sand
facies. The two facies arc found in alternatec layers, although the
limc-gsand facics is moro common in the basal portion of the formation,
espocially in the southwestern part of the state. Thoe Shark River-
Manasquan formation consists of a lower, greensand mombor and an up-
per sandy clay membor. Thoe Shark River, which is found only in a
small arca in castern Monmouth County, is somewhat similar in 1ith-
ology to thc Manasquan, but may be differentilated from it palcon-
tologically. . ,




These formations, originally thought to be of Crotaccous age,
are now consideruvd to be Bocone, McLean has recently described
paloocone foraminifera from the Hornorstown and Vincentown, and
Canu and Bassler have statod that, on the basis of the bryozoan
remains, tho agoe of tho Vincontown is Cretaceous,

The Shark Rivor-Manasquan formation is unconformably overlain
by the Kirkwood formation of Miocone age. The Kirkwood carriss a
limited marine fauna of some 160 specics, of which 39 species and
variotles arc restricted to thoe Kirkwood, Down the dip, the Kirk-
wood formation includes two thick beds of diatomacoous clay. Theso
beds have bocn poenctrated by many woells, espccially those in the
goneral vicinity of Atlantic City. The largor bod is somo 400 foct
in thickness. 8o far as is known, noithor of tho bods is visible
in outcrop, :

Paleontology

An Annotated list of somc of tho morc important fossils and
fossil assomblages of thoso upper Crotaccous and Teritiary formations

which will bo sooen, follows: '

Uppor Crctaceous

Morchanﬁvillo Formation

Homulus falcatus (Conrad) Merchantville & VWoodbury
Axinca subaustralis d!'Orbigny
Cardium (Granocardium) tonfistriatum (Whitfiicld)

Cléullaca (ldoncarca) antrosa Morton Cucullaea fauna
. noglceta Gabb /
C. spp. f

—’

Turritclla morchantvillonsis Wollow
Placgnticeras spp.

Marshalltowm formation

Hamulus wenonahonsus Howoll First appears in Marshalltown
Ixogyre pondeorosa Rocmor

Gryphaca mutabilis Morton

Ostred (@ryrhostrca) Vomor (Morton)

0. (Aloctryonia] Talecata lorbton

2180 Cicullaca fauna

Navcsink Formation

Hamulus wononahonsus Howell ,
Choristothyris [TeTebratellal plicata (Say) First appears in Mt.
Laurol-Wenonah)

Axincea subaustralis d!'Orbigny
Cuoullaca antrosa Morton rcecurrcnt Cucullaeca fauna

Exrogyra costata Say .:g Replaees E. pondcrosa fauna

Gryphaco convexa Morton of Marshalltown

Ostrca mecficnterica Morton

Anchura pennuta (Morton)

Bolomnitclla amoricana (Morton) First appcars in Mt. Laurcl-Wenonah,
In addivion, the porcaontage of gastropods in the fauna incrcases
matorially, :

Tortiary
Hornorstown Formation ‘
Oloﬁ%thyris [Torebratulé) harlani (Morton) First appcars in Eorncrs-

Cucullaga (Idonmcarca) vulgaris Morton town
Uryphaca dissimilaris Wollcr ‘ Fipst appears in Horncrstown

Vortcbrate romaing, Hadrosaurus, crocodilcs, turtlcs, shark tdoth,cte.




Vincontown Formation

Foraminifcra .

Olonoothyris [Tercbratnlal harlani (Morton)
Axinca sp.

Cucullaca sp. /
Gryphoos sp. G. dissimilaris Woller Found at Long

sand facles

Branch
Nomodan sp. ‘
Ostroa ( ryphostroea) vomer (Morton) Rocurrcecnt spccéies
Polorthus tibialis (Morton) A tercdo
Foraminifora '
Bryozoa limes tone faciles

“echinoid roemains y
Spirulaca TSeppuld) rotula (Morton) found in
- limcstono Tacics only

Shark Rivor-Manasquan Formation

Flabcllum mortoni Vaughan ‘) . 4 .
Torobratuling atlantica Morton) charactcristic of formation
Caryatis veta Whitficld Has buen found in Vincontown

Kirkwood formation

Saxicava parilis Conrad

S. myacformis Conrad
TelTina poracuta Conrad
T, capilificra Conrad

Cymotosyrinx polycyma P & I

C. pscudoburnca (Hcilprin)
Nassarius gopora Pilsbry & Harbison
Plcuroliria ultima P & H

P. ultima foxl P& H

Balanus shilohensis Pilshry

B, wifhorsi Pllsbey
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