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FRANKLIN & MARSHALL COLLEGE
LANCASTER, PA.

OFFICE OF THE PRESIDENT

May 26, 1949

TO THE MEMBERS OF THE FIELD CONFERENCE OF PENNSYLVANIA GEOLOGISTS:

Weicome to Franklin and Marshall College. We are deiighted
to have you with us even if only for a short time. | realize that
your program is such that it will not be possible for me to greet
you in person, but | do want you to know that we are delighted to
have you with us. | hope you will be able to see somewhat of our
College. We want you to make this College your home for as long as
you can remain on the campus. | sincerely hope that your stay will
be a pleasant one and that you will be sure to let us know if there
is anything that we can do to make you happy.

| very much hope that your field trips will be fruitful, as
well as thoroughly en joyable, and above all do come again. The

tatchstring wili always be out.

Sincerely,

Theodore A. Distler
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PROGRAM

Friday, May 27

REGISTRATION. Room 100 (Basement) Stahr Hall, F. & M,

Caripus. Registration 1:00+3:00 P,M. for late arrivals.
Nominal registration Fee., Box lunch for Trip 2 - $.80-
Dinner = = = = = =« =« = $2,20

TRIP 1. OLD MINES and MINE RIDGE ANTICLIMNE. Prompt

Departurel Wood=-Chrome Mine and discussion—olchronmite

In sorpentine rocks,  Gap Nickel Mine, Peach Bottom

slate belt. Geology of Mine Ridge anticline,

Leaders: Edward Sampson, Princeton University
Richard M, Foose, Franklin and larshall Coliege
Jacob Freedman, Franklin and Marshall College
George Biemesderfer, Franklin and Marshall Colleg

SMOKER Arcadia Cafe. 27 W. Orange Street

Registration for late arrivals
HOSTS: SUN OLL COMPANY, Philadelphia, Pennsylvania
Entertainment: Moving Plcture of Gult Coast 0il
operations
Geologic Highlights of Lancaster County
by John W, Price, Curator, F. and WM,
Museun, ‘
Refreshments in the solid, liquid, and "smokey" state
All are invited., LADIES TOO!

A2,
- e e

Saturday, May 28

TRIP 2, "MARTIC OVERTHRUQT" ARTA, Prompt Departure!

D

]

This is the first opportunity to examine the geology of
Southern Lancaster County and to discuss its problems in
the field. Contact metamorphism at the Safe Harbor Quarry.
Leaders: Ernst Cloos, The Johns Hopkins University
Randolph Chapman, The Johns Hopkins University

INNER. Ballroom., Hotel Brunswick. N. Queen & Chestnut

treets. Short business meeting after dinner.
Entertainment,

.
- " -

Sunday, May 29

TRIP 3, APPALACHTAN DRAINAGE and PLEISTOCENE TERRACES

Discussion of Appalachian drainage problems from Gtop

of Chickies Rock on Susquehanna River. Structure of

Chickies Rock, ZExamination of field evidence for

Pleistocene origin of river terraces. Highspire gravel

pit.

Leaders: Howard Meyerhoff, A.A.A.S. and Smith College
John H. Moss, Franklin and Marshall College
Richard M. Foose, Franklin and Marshall College




2.

Se

4,

64

GENERAL INFORMATION

A1) excursions will assemblce and leave from in front of Stahr
Hall on College Avenue hcaded South, All cars should be
tagged with Field Confcronce placard and in lino 15 minutes
before departurc tine,

Plcase do not drive an empty car! Eilther fill it with othor
passcngers or travel with another yoursclf, Kcep the
Caravan as small as possible. You may park your car on or
off the Campus.,

Dcparture times for tho beginmming of trips and throughout the-
trips will bo prompt! When you hear a double whistle blast,
plcase rcturn to your car,

A complete first aid kit is located in the Franklin and
MErshall Station Wagon at the hecad of the Caravan, Do not
neglect small injurics.

Box lunches will be delivered to the party in the field on
Saturday noon. Every person should purchase a Box Lunch
ticket at the reglstration desk,

The Fleld Conference will disband in the ficld Sunday at
about 1:00 P,M, in an arca where lunch or dinner may casily
be obtained.
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FIELD CONFERENCE OF PENNSYLVANIA GEOLOGISTS
Franklin and Marshall College

Lancaster, Pennsylvania

FRIDAY, MAY 27
EXCURSION 1l: 014 Metal Miries and Mine Ridge Anticline

Departure: 12:30 P.M, Sharp

Ieaders: Edward Sampson, Princeton University
Richard M, Foose, Franklin and Marshall College
Jacob Freedman, Franklin and Marshall College
George Biemesderfer, Franklin and Marshall College

Topographic Maps: Lancaster Quadrangle
McCalls Ferry Quadrangle
Quarryville Quadrangle
(Including Mine Ridge and Gap Nickel Mine)
Havre de Grace, Md,~Penna. Quadrangle
(Including Wood's Chrome Mine)
New Holland Quadrangle

References: Frazor, Persifor, Jr,, Geology of Lancaster
County: Pemna., Second Geol, Survey, Rept., CCC,
1880. ' :

Jonas, A.I. and Stose, G.,W., Lancaster Quadrangle:
Geologic Atlas 168, Pa, Geol. Survey, 1930.

Knopf, E.B. and Jonas, A.I., Geology of The
McCalls Ferry-Quarryville District, Pa.:
U.S.G.S., Bull, 799, 1929,

Bliss, E.F., Chrome ores of Southeasternh Penna.
and Md,: U.S,G.S. Bull 725, pp. 85-98, 1921,

Kemp, JeF.y The Nickel mine at Lancaster Gap, Pa.:
A I,M,E, Trans. Vol. 24, pp. 620-633, 1895,

Parts of the descriptions of the Wood Minc and
Gap Nickel Minc have becen taken from the
rcfercnces listed above,
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Detalled Itinecrary

Heading South on College Avenue in front of Stahr Hall,
Franklin and Marshall College Campus.

Turn right oh Buchanan Avenue

Turn left on N. West End Avenue

Cross Lincoln Highway. Stop sign. Caution

Turn left on Manor Streeb

Turn right on Fairview Avenue

Bear right at "Y" road

Turn right on S. Prince Street, Route 72

Bridge over Conestoga Creek

Media Heights Golf Club on lef?d

Conestoga limestone, the bedrock for all of the Lancaster
Valley, crops out on left., Note drag folds and veins
of calcite and quartz. This is typical of the Conestoga.,

Mylints Corners., Turn left, View of Lancaster Valley
behind,

Big spring on right, This spring has a flow of 50 gallons
per minute, forming a pool 50 feet square.

Crossing Pequea Creek. Refton Cave is situated on the
bluff along the Creek a quarter mile from this point,
The cave is developed in Conestoga limestone with a
roof of Antietam schist,

At sign "Refton", crossing proninent ridge of Antietam
quartzose schist, Continue straight at crossroad,

Turn right

Covered bridge over Beaver Creek

Curve to left

Passing through another ridge of Antietam schist,
Conestoga limestone underlies the valley arceas on both

gides of the ridge.

Crossing "Martic overthrust" and entering area underlain
by Wissahickon schist., Note higher, rolling topographye.

Turn right
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28,9
30,7
50,8

31.8

32,0
5245

32.9

Smithville, Turn left. A quarry in the Wissahickon
schist may be seen ahead and right. The new road cut
exposes a large section of the schist.

Railroad underpass

The several deep valleys crossed in the next four or five
rniles are not underlain by limestone. All the bedrock
to the south is schist with minor exceptions that will
be noted.

Good crop of Wissahickon schist

Crossroads at the Buck

Crossroads at Cochran's Corners

Bear left at "Y" road

Wissahickon - Peters Creek schist boundary is drawn here
by Knopf and Jonas.

Crop of blue sericitic schist on left
Crossing area underlain by Cardiff Conglomocrate and

Peach Bottom slate, The conglomerate crops out back
of the barn to the right.

Junction with Route 222, BRear right.

Wakefield crossroads

Curve to right

Entering belt of Serpentine rocks. The area underlain by

serpentine is irregular and the route does not stay
within it,

Turn left on to macadam road at New Texas (Lyles)

Turn left at "7" road

- Turn right at "Y" road

Notc typlcal vegetation of Serpentine "Barrens" to the
right. Only pines, firs, and oaks thrive on the soils
overlying serpentine, '

Turn right toward Lees Bridge

Prominent crop of Peters Creeck schist on left

Crop of schist




Miles

33,6
33,8

Straight ahead., Leave main road. 01d road to Wood Mine

Croséing boundary from Peters Crecek schist to Serpentine,
here making an Tast-'lest contact,

WOOD CHROME MINE
STOP I Arrive: 1:40 P.M, Leave 2:40 P,I,

Chromite was produced in southern Lancaster County from
1828 to 1858, and from 1873 to 1882, at which time most
of the mining ceased, The Wood mine, the largest and
most famous, supplied nearly 100 percent of the world's
chromite production prior to the Civil War, The ore was
high grade, averaging 48 percent chromic oxide,

Numerous smaller mines operated at the same time, and
very small amounts of chromite have been produced from
sorie of these smaller places since 1882,

The Wood riine was urnwatered in 1937 and examined to its
lowest level (about 720 feet); practically no ore
romained, A drilling program by the Burcau of Mines
and Geological Survey, U. S. Department of Interior,
in 1941 failed to find an extension in one direction
of the Wood ore body or to outline any other ore body.

The Wood Mine was opened in 1828, The country rock is
serpentine, The ore body was almost 300 feet long as
its greatest extension and had an average width of
20 feet. Pitch of the ore shoot was from 40 to 60
degrees. The strike is nearly cast and west ab the
outcrop and nearly north and south on lower levels,

When the mine was closed in 1881 the total output was
estimated at. 100,000 tons., In its present state the
mine consists of two openings. The larger opening is
about 90 by 50 feet and trends northeast. It leads into
a shaft that dips southward., About 150 feet south of
this large pit is a smaller opening leading into a
shaft that is connected by a northward drift with the
larger opening., During the last few years of the mine's
activity it was worked only through the larger opening
down to a level of about 244 feet., The water level was
kept constant by a pump operated through the deep shaft.
Contrary to the usual condition in chromite deposits,
the ore occurred in a vein along a well-defined footwall.
The vein was about 300 fect long and had an average
width of 20 feet., ILarge dumps containing thousands of
tons of waste surround the mine, but the ore, which was
massive, has been well sorted out. It was cobbed when
labor was plentiful,  Sometimes it was crushed and
concentrated on jigs, and the residue was washed in a
buddle,
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Miles

One of the most amazing features of this mine was the
method of dewatering. The power for pumping was taken
from the Octoraro Creek, which is 1080 feet from the
engine shaft. A wooden breast wheel 16 feet high by
18 feot long, was used under 10% feet of fall. The
motion was transferred by a 6 x 8 inch wooden flat rod
more than 1000 feet long, to the cngine shaft., This
rod traveled on a four foot stroke over wooden friction
rollers, The power delivercd to the pump was cquivalent
to a 60 horse power cngine.

This mine is famous throughout the whole civilized world
for spccimens of minerals which it has furnished to
many famous cabinots. It lies in a great sweeping ox-
bow of the Octoraro, in the extreme southern end of
Little Britain Township, Lancaster County. Some of the
more important and unusual minerals are:

Chromite, magnetite »
Serpentine, Williamsite, Plcrolite, Baltimorite
Kammererite, chlinochlore, chrysolite

Zaratite, Genthite, Deweylite

Brucite

WARNING: This part of Lancaster County has many ticks
that carry Rocky Mountain Spotted Fever.
Check yourself carefully now and when you
- return to Lancaster this evening,

54.8 Return to macadam road. Go straight ashecad
36.4 At "T" road turn right toward Kirks Mill.
37,0 Kirks Mill, Turn left

37.2 Debp red soil covering a crop of the Petors Creek schist
on right.

58.2 Excellent section of Peters Creek schist on right
39.1 STOP sign in Little Britain. Straight ahead
42,0 Fairmount crossroads
43,0 PEACH BOTTOM "SLATE"
STOP II  Arrive: 3:00 P.M, Leave 3:15 P,M,
This ridge is underlain by the Peach Bottom formation in
the center and tho Cardiff conglomerate on the flanks,
These rocks form a long cance-shaped outcrop pattern
which can be traced from here southwest to the-

Susquehanna River and beyond as far as Cardiff,
Maryland.,
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43,2
44,0
44.3

45,3
48,6

49,2
49,7

51.8

 Theso two formations are tho top two membors of tho

Glenarnm Scries which are thought to be of Algonkian age.
At the basc of the Glenarm Scries is tho Setters
formation and Cockeysville marble which arce not exposed
in Lancastor County, Succecding morbors are: the
Wissahickon formation, Petors Creck schist, Cardiff
conglomeratc, and Peach Bottom slate.,

Lt this stop, the Poach Bottom rocks are deeply weathered
schists and aro thin, Only the Cardiff rocks arc
proninent as quartzose schists showing stringors of
shearcd pebbles in a chloritic matrix. ,

Roofing slate was quarriecd along the Susquechanna River in
Lancaster County during the 19th coentury but all
operations were discontinued by 1930, Furthor west in
York County the industry has continucd to tho present
but on a much reduced scale. Today the Funkhauser
Company is prcparing the Pecach Bottom slate in granular
formn for usc in composition roofing and siding. )

The structural geology of this arca is conplicated by the
metamorphic character of the rocks and positive evidence
for the ago rolationships '1s not clearly demonstrated,

Descending hill made by Cardiff conglomerate

Robert Fulton Tea House. Bear right on Routc 222.

Unicorn crossroads. Boundary betweon Peters Croek schist
(south) and Wissahickbdbn:schist (north) is drawn through
here.

Bear right at Mcchenics Grove

At Faith Orthodox Church ~ oxccllent view ahead of valley
underiain by Concstoga limestonc and Minc Ridge in the

distance. MNow descending hill and leaving the
Wissahickon schist, crossing the "Martic overthurst”.

Quarryville. Turn right at STOP sign on Route 372,

Crossing railroad bridge. Hecading castward along Conestoga
1limestone valloy. Wissahickon schist forms the high
"Ppont" of hills to tho south. Iine Ridge anticline 1s
to the north and the adjacent ridge is made by tho
tough Chickics quartzite located on tho steeply dipping
southeTn limb of the large structurc.

Valley through the ridge to the north at this point
"follows" a fault. The ridge is offset about 250 feet =
cast side moved south,
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53,6

54,0

54.2

55,0

55.4

55.6

5643

56.4

Turn left on dirt road, Immediately cross Harpers
phyllite, Then climb ridge of Chickies quarbzite!
Note white sand in road, \

Crop of Hellam conglomerate both sides.

View from here to the north shows the central part of
Mine Ridge Anticline as a lowland, This is underlain
by igncous and metamorphic crystalline rocks.that are
cssentially undiffercntiated., The ridge in the far
distance compares with this ridge and is made by north-
dipping Harpors phyllite and Chickies guartzite on the
north flank of the anticliné,  Tho major and minor fold
axes plunge toward the west,

Turn right at dirt crossroads _
Typical Amish farms along this road,

Turn right at "T" voad. Note ridge ahcad mado by the
Chickies quartzite,

GREENTREE QUARRY -
STOP ITI Arrive: 3:45 P,M, ULeave: 4:15 P.I.
The quarry is located in the Chickies quartzite. The

Harpers phyllite crops out along tThe hillside to the
south.

Structural relations in the quarry are well displayed.
Dips are to the south. A small unconformity is near
the north wall. Lincation strikes East-Weost and
plunges west, Drag folds well developcd.

Pegmatites cut the rock, Tourmaline is abundant and is
oriented along the bedding plancs, Garnets are abundant
in the Harpers phyllite.

Turn left on nmacadam road, Route 372,
The road is on Conestoga limestone,
Greentree Inn

Turn left at crossroads on Route 896, An oxcellent
section is exposed along the right (cast) side of the
road, DRIVE SLOWLY to seec:

Garnectiferous
Harpers phyllite - Many drag folds
overturned to North




Miles

57.4
57.8
58,0
58,6

58,8
58,9
59.4
50.6

(56.5) Chickies qyartzite - Scattered outcrops.
Massive quartz-schist
overturncd to North.

(56,6) Hellam éonglomerate - Strctchced pebbles
overturnced to North

(Excellent crop in field to west)

From observing this section, it is obvious that the south
flank of the Mine Ridge anticline is locally overturnecd,
At all places the dips are very stecep., It is an
asymmetric fold, having a rather gently dipping north
flank., This structural pattern conforms genorally
with the structurcs of the rocks to the west and south
of Mine Ridge that are involved in the "Martic
overthrust" arca.

Turn left on Route 896
Right turn at crossroads in Georgetown (Barit).
Bear right at "Y" road.

Diabase dike along road., Note residually weatherecd
boulders,

Quartz vein in road cut to right

Diabase dike

Turn left on old road to Gap Nickel Mine,

GAP NICKEL MINE

STOP IV  Arrive: 4:25 P.M, Leave: ©O5:15 P.M,

The Gap nickel mine 1s on Mine Ridge, about 12 miles south-
east of Lancaster and three and onc~half milecs south of
Kinzers on the Philadelphia division of the Pennsylvania
Railroad, The nickecl ore occurs in places along the
border of a small gabbro mass that intrudes the early
prc=-Canbrian schists., Pyrrhotite and chalcopyrite Wlth
‘a small amount of pyrite make up the bulk of the
metallic sulphides, The ore minerals arc pentlandite,
which is intergrown with pyrrhotite, and millerite.

The millerite has becn formed by downward enrichment
of the primary sulphides,

The oro vein was vertical and from 4 to 30 foet wide.
The minc is opened out on the vein in length by shafts
and tunnels, about 2000 feet. The deepest point is
235 feet, Therc arc 8 shafts ranging from 100 to 235
feet in depth and two or three others from 60 to 80
feet deep.




2093 002 0% UOUT T $9T8OG

l.,.u, 3 338Ys o 3 )
,\,\,.,\EA: / Qﬁﬁm/r / i a N
B3JBUS  <C ] /
,\,\Q.\A\ AN
i, \ ~
e . \ ~
/ L ~
BOIB //, . N
/\ngo / N
/ “
/ ~
~< 130YS o -
S —_ - - N ,
{ ) o~ ,
voxe dumg : ~—_ -
R bandi N
oxgqedelow JO SUTTINQ! \. ,
7N , 1
BoJR MO-PIUTN ’I.. \\ (oxqqe8ejow ay3 Sutdutay Apoq 230 PO 2Y3 joO
\ uoT4TS0d OUTTHNO STOJE POABD PUT 4NO-POUTH)
G
YEUY GNTH TEDIOIN d¥H 40 dVIl HOIEIS OIDOTOHD /




Miite S

The prescnce of ore was noted apparcntly as early as 1718
in the copper~bearing waters of a mineral spring that
issued from the grcound at the placc where the mino was
afterward cstablished. For 80 to 90 ycars the Gap minec
was worked at intervals B6r copper, but the operations
proved unsuccessful, and the mine had stood idle for
about 30 years, whon it was rcopened in 1849, still as
‘a copper-mining cnterprisc, At that time the nickel ore
was being discarded on the durp as rcfusc, called by
the miners "mundic", the Cornish word for pyrite. In
1852 a miner named Doble, who afterward became superine-
toendent of the mine, suggested that some othor mincral
than mundic was present in the discarded material. An
analysis by Genth finally showed the presence of nickel
in the so=-called mundic, and the Gap Mining Co. than
dovotcd its attention to the nining of nickel ore. The
orc was smelted in a preliminary way about a mile north
of the mine., Thec operations were not financlally
successful until 1862, when the mine and smelter wereo
purchasced by a Philadelphian named Joseph A. Wharton,
who established a nickol refinery, known as the American
Nickol Words, in Camden, N. J., whore the matte produccd
in the Gap smelter was refined and manufactured. The
orc as it left the mines contained from 1 to 3 percent
of nickel.

In 1877 the average annual production of the Gap mine was
ostimatoed at 7,200 short tons of ore, carrying from 1
to 3 percent of nickel, At that time the largoest
producer of nickel in the world was Norway, whose
maximn annual output in 1876 was 42,500 tons of ore, or
360 tons of nickol. Thc Gap mine at this time produced
about one-sixth of the total annual nickel output of
the world, But in 1877, when New Caledonia cxported
8,000 tons of ore averaging from 8 to 10 percent of
nickel, the Pormsylvania nickel industry received a
severc blow, and the advent of the Sudbury nickel ores
in 1887 proved a death stroke to the Gap mine, which
was closed in 1893,

Mincrals that can still be colloctod include:
Chalcopyrite, Pentlandite, Pyrrhotite (nickeliferous)
Pyrite, Marcasite
Millerite-

Violarite, Malachito

The best collcceting is along the base of the dump at the
western end of the dump arca, '

59.9 Return to macadarn road, Turn left.

€0,0 Nickel Mines crossroads. Straight ahecad.
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Straight ahcad on old cinder road

Crop of Hellam conglomerate on right.

SLAG DUMPS

STOP V Arrive: 5:20 P.M, Leave 5:40 P, M,

When the ore was smelted hore, the slag was poured into
elongatec kettles and transported to this place where
tho kettlos were dumped. Tho slag has the shapo of the

- 0ld kettles, DNote the flow structures on the slag. In
all probability the slag at the bottoms of the plles
has a high nickel content, for the ores werc worked
for copper alone for 80 to 90 years.,

Return to macadam road. Turn left
Turn left, Diabase dike along road hore.
Routo is along this dike for about one mile. Now

descending hill that is held up by Chickics quartzite
on the north flank of Mine Ridge anticlinc.

STOP sign., Straight ahead, Now in limestone.

Lincoln Highway at Kinzers., Turn left,

Slaymaker Quarry in Vintage dolomite on right.

From hore to Lancaster the route is mainly along the
floor of the Lancastcr Valley, underlain by Ledger

dolomitec and Concestoga limestone, Hills to the right
and loit are underlain mainly by Kinzors shale,

Witmer Bridge over Conestoga Crecek at cast end of
Lancaster, :

Turn right and in one block turn left and follow Route 30
(Orange Strect) through the center of Lancaster,

Bear right on Marictta Avenuc, Routc 340,
Turn right at traffic light on College Avcnue,
FRANKLIN and MARSHALL COLLEGE

Arrive: 6:15 P,M,




FIELD CONFERENCE OF PENNSYLVANIA GEOLOGISTS

Franklin and Marshall College

Lancaster, Pcrmsylvania

SATURDAY, MAY 28

EXCURSION 2: M"Martic Overthrust" Aroca

Departurec:

Leaders:

Topographic Maps:

References:

8:00 A,M, Sharp

Ernst Gioos, The Johns Hopkins University
Randolph Chapman, The Johns Hopkins Univorsity

Lancastcr Quadrangle
Quarryville Quadrangle
McCalls Forry Quadranglo

Knopf, E.B. and Jonas, A,I., Geology of the
McCalls Ferry-Quarryville District, Pa.:
U.8.G.S. Bull, 799, 1929

Mackin, J.H., The problem of the Martic
overthrust and the age of the Glenarm Serics
in southeastern Ponnsylvania: Jour. Geols,
vol, 43, no, 4, pp. 356=380, 1935,

Miller, B.L., Age of the schists of the South
Valley Hills, Porma,: Geol, Soc. Am, Bull.,
vol. 48, pp. 715-756, 1935.

Cloos, E. and Heitanen, A., Geology of the
"Martic overthrust" and the Glenarm Series
in Perma, and Md.: Geol, Soc. Am., Spec,
Paper no, 35, 207 pp., 1941,




INTRODUCTION
The Problem

In the Martic Hills, south of Lancaster, Pernsylvania,
Wissahickon schist rests on Conestoga limestone, Vintage dolonite,
and Antietan schist. Sincc the schist has been interprcted as
pro~Carbrian, this superposition was thought of as a far-rcaching
thrust shect--the Martic Overthrust--by Knopf and Jonas (1929).

B, L. Miller (1935) contested the idea and interpreted the
schist as Martinsburg shale in normal position above the Conestoga
limcstone,

The lack of accurate information and the significance of the
question for the age determination of the whole Glenarm Scrics
to the south prompted the present author to remap the critical arca.
at a larger scale. A new map and detailed analysis of the arca has
boen published in 1941 (Cloos~Hictanen),

The results of the investigations are briefly summarized as
follows:

The geologic map shows a five-fold repetition of the normnal
sequence with gently west-plunging or horizontal axes, The riica
sehist overlics the known Cambrian from Quarryville to Turkey Point
at the Susquchanna River,

The repotition is thought to be due to thrusting fronm the
South at an carly stage since the thrusts parallel formational
boundaries for long distances. ‘

A1l secondary structures like cleavages and lineations transect
or parallel the formational boundaries equally and are related to
asymictrical folding toward the south., Clcavage dips northward,
folds are overturned southward (Pequea Creek, Safe Harbor quarry).
TEven the Mine Ridge anticline is a large asymmetrical fold with
gentle north and vertical south limb.

Tt secoms clear that several shorter thrusts accompany the
proposed Martic Overthrust. .

Age relations are not clear in the area. The Wigsahickon
schist is mostly identical with the Antietam or Harpers schists but
for variable quantities of quartz veins or grain size, Metariorphism
is not related to formations but to areas which scem to be determined
by other factors. Mebtamorphic facies arc superimposed over strati-
graphic sequences,

The Wissshickon schist has recently been interpretcd as Cambrian
and not pre~Cambrian by Stose & Stosc (1947) as had been suggested
beforc. Hore precise age determinations are not possible without
detailed work in the laprge terraines which are underlain by schist
and its allied formations between the Lancaster area and the
Potomac River.




Strucfural Details

Detailcd mapping of the arca has shown that the normal
sequence: Conestoga limestone, Vintage dolomite, Antietam schist
(including Harpers) is repeated five times west of Mine Ridge
anticline. Above the repeatod sequencc is Wissahickon schist to
tho wost and south.

The structure pattern shows a serics of westward plunging
synclines intricately crinkled and rodified., Axcs plunge westward.

Antietam schist and Wissahickon schist are so similar that
thoy can scarcely be separatoed on the basis of lithology alone.
At Cuarryville a layer of Antietam seems to join the Wissahickon
(Yo} s N Keh.

Repetition of the scquence 1s thought to be due to thrusting
prior to folding and formation of cleavagoe.

All folds are overturncd or asymmetrical southward, clcavage
dips to the north.
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Miles

0.0

0.2
0,4
Q.8
1.4
1.7
2.4
2.8
2.9
3¢5
447

6.0

8.6

Lo}
.
(o

10,0

11,1

11.2

Detailed Itinerary

Heading South on College Avenue in front of Stahr Hall,
Franklin and Marshall College Carmpus.

Turn right on Buchanan Avenuec

Turn left on N, West End Avenuc

Cross Lincoln Highway., STOP sign. Caution

Turn left on Manor Strcet

Turn right on Fairviow Avenuc

Bear right at "Y" roéd _

Turn right on S, Prince Strcct, Route 72

Bridge over Conecstoga Crecok

Media Heights Golf Club on left

Conestoga limestone, the bedrock for all of tho Lancaster
Valley, crops out on left, Note drag folds and veins

of calcite and quartz, This is typical of the Conestoga.

Mylin's Corners. Turn left. View of Lancaster Valley
behind,

Big Spring on right. Flow 50 gallons per minute,
Crossing ridge of Antictam schist in conter of Lampeter

anticlinal axis, which piunges wostward and cxtends
from the Mine Ridge arca.

Crossroads. View shoad of ridges made by Antietam schist
"standing above" the valleys underlain by Conestoga
limestone,

Road to right. Now crossing small band of Vintage
dolomite in anticlinal axis,

Valley of Pequea Creek,  Cliffed slopes along Pcquea
Creek to right are made by Antictam schist., Refton
cave is situated on the bluff along the creek a quarbter
mile from this point. The cave is developed 1n
Conestoga limestone with a roof of Antietam schist,

At sign "Refton', crossing prominent ridge of Antletam
schist which is part of one of the large thrust shects.

Turn hard left at Refton., This turn is in Conestoga
limestone between two ridges of Antlectam schist,




Miles

11i.8

12,4

13.8

14.2
14,5

14,7
15,4

15,5

16,2

Crossing Antietam schist ridge split by Vintage dolomite
in middle.

\Crop of Concstoga schistose limestone,

Martinsville (Hessdale) in valley

Beaver Creek on right. Anglc turn to left on to macadan
road.

High hills on right of Beaver Creek are underlain by
Antietan schist,

Zion Evangelical and Reformed Church, Turn loft.
Climbing ridge of Antictam schist.

Descending into small valley underlain by Concstoga
limestone. Notc large crop in field to right., Westward
plunging nose of !Mine Ridge straight ahcad,

Quarry in schistosc Concstoga limestone on right

Clirbing Mine Ridge. Winbter Hill School on right.
Driving over Concstoga limestonc, Anticbam schist
crops out on stecp slopes to right. .

Right turn, Immcdiately climb steep slopc of Antletam
schist toward axis of Mine Ridge anticline,

Right turn on to dirt road, Driving westward along
the plunging axis.

STOP I Arrive: 8:30 A.}M, Leave: 8:55 A,M,

Top of hill onc and onc-half milcs ecast of New Providence
on road to Mino Ridge. Goneral view of region. Hills
in distance arc Wissahickon schist, valley is underlain
by limecstone, we arc standing on Antictam schist,

The slope in foreground is approximatoly the axial plunge.
Axes plunge westward under schist, ,

To the northwest the broken up hilly arca rcflects the
irregularity of structurec.

To the north is the Bunker Hill anticlinal axis; Antietan
schist below Vintage dolomite.

Proceed westward toward New Providence.,

Excellent view westward from brink of Minc Ridge "Nosc",

Road leads through Antictam schist with many quartz veins.




Milcs
16,6
18,8

17.1
17.2
17.4
17,5

17.8

18,5
18.4
18,9
19,0
19.1

01d lime kiln on right

Turn right on new concrete road. Turn left beyond Amoco
station, cross bridge, turn left, and then right beyond
Gulf station onto dirt road,

Undcrpass

Turn left ncar brick school on right

Pass through Antiectam schist, Soil is sandy

Conestoga limestono on right dipping westward. The
schistose limestone makes the highest hill here.

NEW PROVIDENCE RATILROAD CUT (Park cars on right.)
STOP II Arrives 9:15 A,M., ILeave: 10:15 A.M,

Take path at cast end of bridge over R.R. and procced
into cut,

Profile in cut shows bluish, crinkled, highly micaceous
Conestoga limestone in a few frosh arcas, nostly
woatherod. Procccding from south to north dip is north
and mica schist rests on limestone, Axes plungc gently
west and can bo measurcd in many small drag folds in

limcstone and schist., To the north, dip of cleavage
becomes gentloe,

Between the 2nd and 3rd pole of power linc a fault shows
drag and brings up limesbtone (a pluish Conestoga shale)
below schist, '

At the 4th pole north of the bridge the limestone is bolow
schist, dipping west,

Limestone is highly micaccous and crumbly rich in calcite
and quartz veins,

Sce special figurc,

Proceed straight ahead on dirt road.

Wissahickon schist dipping west opposite farmhousc,
Turn right at cross roads.

Bear right at intersection. Gorgo in schist on leftb.

Crop of schist on right with large quartz velin,

Underpass, Entering limestone valloey.
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Miles

19.4
19,6

19,8

19.9
20,0

20,3
20,8
20,9
21,2
21,3
21.6

21.8

22,1

Bear right at intcrscection

Railroad crossing, To left (wost) is limostone in valley
and schist at top of hill, Fold axes plunge west under
schist, ' :

Railroad crossing. 'Topographié gaddle to left front is
linmcstono botwoon Antictam schist to north and
Vissahickon schist to south.

Cross Beaver Croek on iron bridge.

STOP III Arrive: 10:35 A,M. Loave: 11:00 AN,

Park on right just beyond farrhouso south of Refton on
Beaver Crock,

First layer of Antictam schist below Concstoge limcstonc,
Vintage missing as overywheore toward the south.

Mica schist with quartz veins.

Fold axcs, stcep cleavage; roscrbles wWissahickon schist.

Frori horc a continuous ridge can be traccd to Safe Harbor
in the west and to Quarryville in the southcast,

Procced straight ahoad on road,

Turn left (west) at crossroads.

Covercd bridge.

Crossing ridge of Antictan schist.

Boar right onto dirt road ncar sharp curve,

In valloy oppositc farrhousc is Vintage dolonite in road.

Now SmithvilleceLancaster road cut, Turn right, Now
road cubt oxposcs Concstoga limestone to north, Vintage
dolorite and Antictam schist to south,

Crossing Anbtictan ridge into valley of Concstoga lirmcstone.

Turn loft at crossroad, Largc'aroa of Vintago dolomite
oxposed here - curved around the high Antictan ridgc

to tho wost,

Crossing ncw Smithville road.

Entering fourth ridge of Antictam schist north of the
Wissahickon schist. Notc the vallcy of Concstoga
limestono botwoon this ridge and the third ridge (south).




Milcs

22.6
e2.7
2340
23.2
23,3

24,1
24,4
24,5

24,8

25,3
25,7
26.1

26,9
26.6
27.2

Crop of Antietan schist on right.

Bear left at "Y" road., Entering limestonc valley.

Turn left and climb third ridge of Antictam schist.

Crop of /intictam schist on right.

Turn right at crossroads., View to south of two moro
ridges of Antictam schist, Highest hills are
Wissahickon schist,

Crossroads and church, Turn loft (south)

Bridge across Pecquea Crock. Turn right (west).

STOP IV  Arrive: -11:25 A,M, Leave: 12:00

Pcqueca quarry in Vintage dolomitc and Concstoga limcstonc.

Quarry north wall: 1light Vintage dolomitc below Concstog
black shalc, Bedding dips north.

On wost wall fold in Vintage with clcavage dipping north
and ovoerturned south. Note thickening of dndividual
beds.

Up the road to the woest bedding almost obliterated tran-
sected by northedipping clcavage shows asymuctry of
fold toward the south. Valley south of road: Concstoga
limestone, vertical or overturncd,

Hill to south, first ridgc of Lntietam, Wissahickon schist
In distance,

Procccd duce west on road,
Coverced bridgo,

Crossroads in first ridge of Antietam schist., Turn right
on paved road,

Viliage of Marticville, Turn sharply left (south) on
Route 324,

Right angle turn followed by cxposurcs of Conoétoga
limestonc on right., Bedding vertical,

01ld limc kiln and quarry on right.

Entoring Wissahickon schist, Pond on right,

Procood through undocrpass. Then keop straight ahcad on
Route 324,




Miles

2840

28,2
28,3

29,0

29,3
30,1
31,0
31,4
51,9

52e4
32.8

Martic Forgc. Cross bridge and turn right (north) on
road to Safec Harbor., Wissahickon schist cxposcd on loft.

Permnsylvania Railroad viaduct.
Vintage doloumite cxposcd in creok on right,

First ridge of Antictam schist, Follow road toward
Safe Harbor.

Crossing ridge of Antictan schist,
Kocp straight ahcad toward Safo Harbor,
Whitc church on right.
Hidden ontrance to safc Harbor quarry.
LUNCH STOP, SAFE HARBOR PICNIC GROUMNDS
Arrivos 12:28 P.M. Leave: 1:10 P,IL
Entrance to Safc Harbor Quarry. Turn loft into quarry.
SAFE HARBOR QUARRY
STOP V Lrrive: 1:20 P,M, Lecave: 3:15 P.IL

In this querry a wide, ncarly vortical, diabasc dike
trends northoast, cutting through highly folded Carbrian
Antiotam schist and Vintage dolomite. About 20 years
ago the dike was quarricd to supply rock for tho
building of tho Safc Harbor dam, and the resulting
stoop=walled oxcavation affords a splondid opportunity
to study both the structural featurcs of thec schist and
dolomitc and the contact metamorphic cffccts of the
diko upon thesc rocks, Bedding, clcavago, folds,
faults, and joints may bc socn at many points. Tho
contact wmcbarmorphic aurcolc, which is bost cxposcd on
the cast side of the quarry, ranges from 15 to 65 fcot
wide and shows ovidence of intense thermal nctamorphisn
followod by hydrothormal altcration, Theso goneral
rclations arc shown on thc accomparnying map.

Tocality 1, Diabasc dikc. Noto toxburc, minoral cor-
position, jointing, and spheroidal weathering, Tho
dikec is about 160 foect widce horc.

Locality 2. Conbact-meotanorphoscd, Vintage dolonitc with
Toliation dipping north., Intdnsc thormal netanorphism
convoertecd the original dolomite to calcite and generatod
forstorite, twemolitc, and diopside, Lator hydrothornal
altoration changed forsterite to antigorite and intro=~
duccd magnotite and large quantitios of tale. Compare
this rock with the unaltercd dolomite at Locality 3.
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Milcs

Locality 3., Unaltorcd Vintage dolomite with clcavage

dipping north and bedding dipping south. 4 fold has
boen overturned to the south, ~Comparc this rock, ’
corposcd of dolomite, fcldspar, quartz, and phlogopite,
with the contact-meotamorphoscd Vintage dolomite at
Locality 2.

Locality 4. Contact~motamorphosed Vintage dolomito. This
Ttock 1s highly folded and sheared and tho folds plungc
southwost, This zone of shoaring appears to have scrved
as a channclway for hot solutions which have brought in
a large amount of talc, somc magnetite, and a littlo
sphaloritc,

Locality 5. Contact phasc of diabasc dike, Wotec fine . -
grain, colurmar jointing, and glassy solvages. Talce
and scrpentine arc proscnt,.

Locality 6, S-fold in Vintage dolomite overturned to the
south., Clocavage éips north.

Locality 7. TUnaltored Antictam schist showing good -
stratiTlcation (light and rcd bands) dipping south, and
cleavage dipping north, This rock, containing quartz,
plagioclasc, muscovitc, and biotite, should be coumparcd
with thoe contact-metamorphoscd schist at Locality 6.

TLocality 8, Contact-motamorphoscd Antictam schist ncar
Tho contact with the diabasc dike., Intensc thormal
rnoctamorphism rceerystallized this schist noar the contact
to a hornfels consisting of orthoclase, plagioclasc,
cordioritc, biotitc and quartz. Latoer hydrothermnal
alteration has caused some rather significant cffccts.
Comparc this rock with tho unaltored schist at
Locality 7.

Rebturn to highway.

Entrance to Safe Harbor quarry. Turn right toward Safe
Harbor.

Turn lcft into power plant.

SAFE EARBOR RAILROAD CUT AMND DA, Park in.parking area,

STOP VI Arrive: 3:25 P,M, Leave: 4:10 P,

Typical Wissahickon schist. Reddish bands are bedding
with folds. Cleavage dips north, Fold axes horizontal
or gently west plunging, Cleavage parallel bedding.

A fracture cleavage transects in wrinkles and dips
steeply. Quartz veins are abundant. Asyrmetry is
southward.

Proceed toward Safe Harbor.




Miles

34,4
34,6
34,17

38,6
38.9

39,2

40.2
41,1

Turn left (north) on main road,
Picnic Area

Turn right (east) on road to Conestoga, climbing up
onto ridge of Antietam schist. Limestone valley to
right.

Keep left at road intersection.

Turn right at road intersection.

EAST CONESTOGA. Final view of region,

STOP VII Arrive: 4:25 P.M. Leave: 4:55 P.NM,

Valley in foreground is Conestoga limestone below Antietam
which forms hill across valley., The valley trends
east-west at its west end and swerves around to north-
south and southwest to the left of Antietam Hill,
Sequence is normal from observation point (Antietam)
into the valley crossing Vintage and Conestoga limestone.

Axes plunge gently west and along the east side‘below the
Antietam,

Observation point is on second Antietam Ridge. View south
shows first ridge.

Turn left at "T" road,

Sickmans Mill on Pequea Creek. The Marticville Magnetite
Mine is located a short distance downstream from the
bridge. The Anbtietam schigt is locally a magnetite-
hornblende schist. The Safe Harbor Iron and Steel Co,
attempted to mine the ore in 1912 and set up an elaborate
mill. Quarries were opened in the ore, but little or
none was ever milled and shipped, Large piles of the
ore remain stacked near the qpenings;

Climbing steep hill that is the third ridge of Antietam
schist,

Merticville, Turn left,

Crossing Pequea creek at Burnt Mills., Antietam schist in
hills to left,

Pequea Silver Mine. One of the opehings belonging to the

old Pequea s8ilver mines is visible just west of the
bridge. These mines were worked as early as 1709,
Wllllam Penn probably received royaltles from some of
the early mining, Sporadic mining finally ceased in




Miles

41,2

41,7

44,
45,5

4:9 .'O

49,5

the early 1900's, Argentiferous galena bearing as much
as 250 ounces of silver to the ton occurs in quartz
veins that £ill joints and follow bedding in the Vintage
dolomite and Conestoga limestone.

Excellent exposure of Vintage dolomite on the right,.
The outcrop is a small anticline.

Antietam schist lying on top of Conestoga limestone in
road cut at curve.

Bear left at "Y" road,
Crossing the large fourth ridge of Antietam schist,
Crossing limestone valley,

Prominent crop of Antietam in the fifth and last ridge of
schist. :

Entering the great Lancaster Valley underlain by Conestoga
limestone,

New Danville, Turn right.

iarge exposure of Conestoga limestone.

Crossing Conestoga Creek.

01d quarry in Conestoga limestone to left.

Engleside underpass. Turn left on S. Prince Street.

Continue on Prince Street through the center of town.

Turn left on James Streét. Straight ahead to Franklin
and Marshall,

FRANKLIN AND MARSHALL COLLEGE

Arrive: 5:30 P,M,




FIELD CONFERENCE O?«PENNSYLVANIA GECLOGISTS
Franklin and Marshall College

Lancaster, Permsylvania

SUNDAY, MAY 29

‘FXCURSION 3: Appalachian Drainage and Pleistocene Terraces

Departure: 8:45 A.M,;

Leaders: ‘Howard A. Meyerhoff, A.A.A.S., and Smith College
John H. Moss, Franklin and Marshall College
Richard M. Foose, Franklin and Marshall College

Topographlc Maps: Lancaster Quadrangle
- 7iddletown Quadrangle
New Cumberland Quadrangle

References: Meyerhoff, Howard A., and Olmsted, E.W., The
Origin of Appalachian drainage: Am, Jour,
Sci., vol, 32, pp. 21-42, 1936

Stose, G.W. and Jonas, A.I., Geology of The
Middletown Quadrangle, Pa.: U.,S.G.S.

Bull, 840, 1933.

Stose, G.W., High gravels of Susqueharma River
above Columbia, Pa.: G.S.A, Bull, 39,
pp, 1073-1086, 1928,

Moss, J.H., Evidence for climatic origin of
lower SusqQueharma river terraces at Highspire:
Proc., Penna. Acad. Sci., 1949,

‘Foose, R.M,, Relationship of primary and
secondary structures on the anticline at
Chickies Rock, Pa.: Proc. Pemna, Acad. Sci.,
pp. 122-126, 1948.




Detailéd‘ztinerary

Miles
0.0 Heading South on College Avenue in front of Stahr Hall,
Franklin and larshall College Campus.
0,4 Turn right on Marietta Avenue
1,9 " Cross Little Conestéga Creek.
2.5 Tyvpical topography developed on limestone bedrock.
3,0 Rohrerstown crossroads, Straight ahead.
343 Rail¥road bridge., Caution.
3.5 Hill to right underlain by Kingers shale on flanks,
Antietam quartzite on crest.
4,1 Crossing ridge made by Kinzers and Antietam,
5.4 Hill of Chickies quartzite ahead to left.
5.8 Oyster Point quarry in weathered Chickies quartzite.
6,0 =
11.8 Road roughly parallels contact between Chickies quartzite
underlying hill on left and Conococheague limestone
underlying scuthwestern part of lowland on right.
Turther northeast in lowland 1s Beekmantown limestone
and Martinsburg shale,
7.4 Village of Silver Spring
7e8 EIntrance to Grubb Lake on left., This is a water~filled
open pit limonite mine, operated by the Chestnut Hill
Iron Mining Company ©till 1903,
10,4 01ld limonite ore pit along road to left.
11.8 Turn left up Chickies Ridge.
12,4 Turn left at STOP sign. Caution. Excellent view over
Lencaster Valley to right.
2.6 Top of hill, Turn right,.
12,9 CHICKIES RIDCE

STOP I Arrive: ©9:15 A.M. Leave: 10:35 A.M.
Walk to Chickies Ridge (1/2 mile).

Chickies rock is a single anticline in the Chickies
quartzite with minor folds on the major fold. The




Miles

13,1
13,9

14.2
14,8

15.4 -~
15.9

16,0
16.4

17.2

17.9

axial plane strikes N.72°E., dips 70°SE. The fold
plunges northeast at an angle of 15 to 25 degrees.
Fracture cleavage is well developed,

Structure of Chickiles Rock
Discussion of Appalachian Drainage. (Meyerhoff)

Terraces: Between Chickies Rock and Highspire the
Susquehanna valley is lined by a series of river
terraces marking higher levels at which the river
once flowed, The lower terraces, and maybe the higher,
are believed to have been produced by the climatic
changes assoclated with Pleistocene glaciation.

Return to macadam road, Turn left and descend Chickies
Hill on Route 441.

Crossing Chickies Creek., Faulted boundary between
Chickies quartzite and Conococheague limestone,

Quarry in limestone on right.

Marietta, STOP sign. Caution.

Notice that road is located along terrace top with
lower terrace to left and higher to right.

Turn right

Bear left on Route 441. Marietta Depot on left,
High ridge across river is underlain by Chickies
quartzite.

Several terraces are visible, Road climbs from 20-foob
terrace to 60-foot terrace.

MARTETTA DEPOT
STOP II Arrive: 10:55 A,M, Leave: 11:15 A,M.

Three terraces are visible: a lower one about 20 feet
ebove stream grade on which the ordinance plant is
situated, a second about 60 feet above stream grade
on which the road is situated, and a dissected higher
terrace to right.

Proof that the river once flowed at these higher
elevations is contained in the rounded gravels on the
terrace, ’




Miles

18.0 -
20,6

21,2
21,95
23,0
24.4

26.5 -
27.2

50.5 -
31.0

31.3

52,0

52.4
32.8

52,9

33,6
54:.7

Dissected remnants of the three terraces noted at Stop II,
and an additional terrace 70 feet above stream grade
can be noted in this section of the excursion,

Crossing small ridge made by Diabase dike.

Entrénce to large dolomite quarry of J. E. Baker Co,.

Bainbridge crossroads. Entering Triassic rocks.

SHOOPS FARM (Stay in cars!)

STOP ITI Arrive:: 11:30 A.,M, Leave: 11:40 A,M,

The road has been following the broad top of a terrace
approximately 60 feet above stream grade. This
terrace can be seen extending far up and cdown the
river, The hill to the right is a higher terrace
approximately 140 feet above present river level,

It is a rock-cut terrace consisting of a gravel veneer
on a bedrock step.

Continue along Route 441 to Middletown

Large Triassic diabase sill or dike cuts Triassic red
shales and sandstone of the New Oxford and Gettysburg
menbers, Large potholes cut in the diabase in the
Susquehamna Rivepy to the left,

The northern "sheet™ of diabase crops out along here,
making the high ridge to the right and the high,
flat-topped island in the river to the left.

Cross Railroad tracks., Caution,

Cross Swétara Creek., Note coal dredging operations.
Turn right and follow Route 441,

Turn left on Ann Street
Turn right at STOP sign.

Turn left on Route 230. Route 230 is located on terrace
20 feet above streanm grade.

Turn right off Route 230 at Esso (as Station.
JEDNOTA SCHOOL
STOP IV Arrive: 12:05 P,M, Leave: 12:25 P,M.

At this stop a flight of four terraces is visible.
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The party will walk to the ouber edge ¢f a terrace
standing about 80 feet above the river.

The gravel comprising the terrace is clearly visible,
The top of the 40 foot terrace can be seen below in
the foreground, The trees in the distance stand on
the 20 foot terrace. A higher terrace 110 feet above
the river level can be seen in the distance,

Proceced straight ahead

Turn left on dirt road.

Pit in the Highspire terrace on left.

Turn left on Route 230

HIGHSPIRE GRAVELVPIT

STOP V Arrivé: 12:30 P,M. Leave: 1:30 P.lL.

At this stop it will be possible to study the gravel
and boulders comprising one of the lower terraces,
The heterogeneous composition, including igneous
materials, is striking. Results of studies on the
size and shapes of the gravels will be presented.
The large boulders are believed to have been ice
rafted, which argues that the gravel fill was deposited
during a glacial period and trenched during a succeeding
interglacial or interstadial period.
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