TOPOGRAPHIC AND GEOLOGIC SURVEY

Jay B. Parrish, State Geologist
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Geology based on field mapping, 1996-2002. Location of ultra-
mafic rock south-southeast of Mortonville from Bascom, F., 1 1
and Stose, G. W., 1932, Coatesville-West Chester folio, Penn-
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Base map modified from U.S. Geological Survey digital raster
graphic (DRG) of Coatesville 7.5-minute quadrangle (1997).

Digital map production by G. C. Blackmer, C. E. O’Neil, and
M. E. Moore of the Pennsylvania Geological Survey.

Editing, layout, and design by C. E. O’Neil.

BEDROCK GEOLOGIC MAP OF THE COATESVILLE QUADRANGLE,

CHESTER COUNTY, PENNSYLVANIA

BY
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EXPLANATION

A 189D, Plate 1
COATESVILLE

LOWER PALEOZOIC(?)
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GEOLOGIC DESCRIPTION

Two lenses of quartz-potassium feldspar-muscovite pegmatite occur in the
Doe Run unit of the “Glenarm Wissahickon” schist. Within these lenses,
muscovite occurs in large books. One lens of quartz-potassium feldspar peg-
matite is found in the Setters Formation. This lens contains feldspar crys-
tals up to 20 cm long. Color of the pegmatites ranges from light gray to pink
to white. The relative age of the pegmatites is uncertain.

UNIT'

ENVIRONMENTAL CHARACTERISTICS®

Insignificant as an aquifer in this quadrangle.

May weather to clay, leaving clay lenses in otherwise loamy soil,
locally reducing permeability.

Larger occurrences have been quarried for feldspar.

Two bodies of dark-green, hard serpentinite: one within the variably tecto-
nized unit of the Peters Creek Schist, 1.6 mi (2.6 km) northeast of Mor-
tonville, and one within the Peters Creek Schist, 1.1 mi (1.8 km) south-
southeast of Mortonville. One body of talc-calcite-quartz-sericite schist and
chlorite-epidote blackwall occurs in the Peters Creek Schist, 0.9 mi (1.5 km)
south-southwest of Mortonville. The relative age of these rocks is uncertain.

Silvery-gray quartz-muscovite-chlorite-plagioclase+chloritoid schist having

Good well yields; Conestoga is lowest yielding of the group. Water is
Carbonate rocks of variable composition. Includes, from youngest to oldest, hard; radium-226 and -228 may exceed U.S. Environmental Protec-
the Conestoga, “Elbrook,” Ledger, Kinzers, and Vintage Formations. The CONESTOGA tion Agency maximum contaminant level; radon-222 may be high.
“Elbrook,” Kinzers, and Vintage are not exposed in this quadrangle. The | FORMATION THROUGH | Fracture permeability.
Conestqga Eormatlon crops out' as a Mmassive to thinly layere.zd, bl.u c-gray | VINTAGE FORMATION, Sinkholes and sinkhole potential; solution cavities should be thor-
crystalline limestone having schistose partings, abundant calcite veins, and UNDIVIDED oughly investigated before undertaking excavation or construction
small calcite pods. Probable Ledger Formation was observed in foundation shly g g '
holes as locally micaceous, gray-and-white-banded crystalline limestone e Weathered Kinzers Formation has been quarried for building sand.
boulders covered by a dark-red soil. Other limestones, especially Ledger and Conestoga, are used for
building stone and manufactured lime.
Aquifer potential is not fully known; proven yields sufficient for
ANTIETAM AND domestic wells. Good water quality; radium-226 and -228 may ex-
Light-gray to tan, thinly layered quartzose schists consisting of alternating HARPERS ceed U.S. Environmental Protection Agency maximum contaminant
laminae of quartz-feldspar and mica. Commonly has randomly oriented FORMATIONS, level; radon-222 may be high. Fracture permeability.
tourmghne on micaceous foh.atlon plane§ + local pyrite. Thin layers of quartz- UNDIVIDED Unweathered rock is difficult to excavate. Good foundation support
potassium feldspar-tourmaline pegmatite are common. . .
in sound material.
el Has been quarried, probably for aggregate or building stone.
Aquifer potential is not fully known; proven yields sufficient for
Massive or thin-bedded, light-gray to white, vitreous quartzite, commonly domestic Weu.s - Good water qual.lty; rad1um-22§ and -228 may ex-
having spaced mica partings. The quartzite is approximately 80-percent | CHICKIES FORMATION ceed U.S. Environmental Protection Agency maximum contaminant
. . . . . . MA level; radon-222 may be high. Fracture permeability.
quartz and has minor microcline, plagioclase, and muscovite. In places, thin
quartzose schists are interlayered with the quartzite. Tourmaline is found €ch Difficult to excavate. Slope stability is dependent on fracture density
locally. and orientation. Good foundation support.
Has been quarried for glass sand and building stone.

Insignificant as an aquifer in this quadrangle.
Overlying soil is thin and poor.

Hard serpentinite may be useful as aggregate or building stone.

minor plagioclase and microcline and accessory tourmaline; and light-gray,
laminated quartzite having microcline, minor muscovite, and accessory tour-
maline and epidote. Within the Setters Formation, there is a small lens of
white, coarse-grained calcite marble (Green Lawn marble) having minor
quartz and phlogopite.

Primarily mylonitized, light-gray and black quartz-microcline-plagioclase
gneiss having minor muscovite and biotite and abundant heavy minerals. In-
cludes local occurrences of black biotite-plagioclase schist (six yellow spot
locations on map) having lenses of the previously described gneiss and abun-
dant heavy minerals; medium-gray, planar-laminated, fine-grained quartz-
microcline-plagioclase gneiss (two purple spot locations) having minor mus-
covite and biotite and accessory tourmaline, epidote, and apatite; and black-
and-white, coarse-grained, poorly foliated hornblende-plagioclase-quartz
mafic gneiss (six blue spot locations) having minor biotite and accessory epi-
dote and garnet.

BALTIM

material.

ing stone.

thin, black phyllonite interlayers. Weathered surfaces are gray-brown or OCTORARO Generally low well yields but some exceptions. Good water quality;
rust colored. Pyrite is locally abundant; accessory minerals include zircon, FORMATION radon-222 may be high. Fracture permeability.
tourmaline, and ilmenite. Porphyroclasts of quartz and feldspar are visible . .
to the unaided eye. Where the Octoraro rocks have undergone increased tec- €20 ?ub] SCt FO slumping m openofl:uts. Mgdl(a rately easy to excavate. Good
tonization in the southern area of their mapped extent, they appear as very oundation support in sound material.
fine grained, fissile, black phyllonite. The Octoraro phyllonite unit includes PHYLLONITE Formation schists may be useful as common fill. No known economic
quartz veins and pods, and quartz- and chlorite-filled extension veins are UNIT uses for the phyllonite.
locally common. €Zop
Metabasaltis present as discontinuous layers within the Peters Creek Schist. Small in areal extent; insignificant as an aquifer
Includes one mapped stretch of bright-green, slabby quartz-plagioclase- BALD FRIAR ’ ’
chlorite-epidote-calcite greenstone northeast of Mortonville, and dark-green METABASALT Engineering characteristics are unknown.
hornblende-epidote-albite(?) greenstone at two locations along Brandywine £7bf Mineral resource potential i K
Creek. potential is unknown.
The Peters Creek is a gray to gray-green, pinstriped quartz-plagioclase-
muscovite-biotite-chlorite-epidotetgarnet schist having abundant magne- VARIABLY
tite, discontinuous quartz veins and pods, and quartz-feldspar aggregates. TECTONIZED
Weathered surfaces are mottled green and brown. Gray metasandstones are
present as centimeter- to outcrop-scale layers in the northern part of the UNIT Well yields vary widely but are generally good. Water is soft; high-
mapped extent of the “normal” Peters Creek rocks. Where the Peters Creek PETERS eZpovt est potential radon-222 concentrations in the quadrangle. Fracture
rocks have undergone increased tectonization they are shown as tectonite CREEK permeability.
and variably tectonized units. The Peters Creek tectonite is a dark-greenish- . . e «
gray quartzose phyllonite, which weathers to silvery greenish gray. Outcrops SCHIST Mof’l,e ra;cl(? t(? d1ff1.01;)11t to excaYatS. Fa:; cut-slgpe sta.blhty n t}llf.} nor
are fissile. The Peters Creek variably tectonized unit includes highly strained nlla s¢ 1?t’ variably tFecton(ize. an tecto_nlte ‘g?lts are dsu ) ect_ tlo
schist with centimeter- to meter-scale phyllonite interlayers. Meter-scale, €Zpc TECTONITE slumpingn open cuts. Foundation support1s good in sound material.
tan metasandstones consisting of fine, recrystallized quartz and feldspar, Has been quarried, probably for aggregate or building stone.
quartz and feldspar porphyroclasts, minor muscovite and chlorite, and ac- UNIT
cessory epidote and tourmaline are present in the variably tectonized unit. £Zpct
These metasandstones are more abundant than the metasandstones in the
Peters Creek rocks to the south.
Silvery-gray-green quartz-plagioclase-muscovite-chlorite-garnet schist hav-
ing minor biotite. Can be distinguished from the Doe Run schist by its dis- | - LAURELS SCHIST
tinct quartz-feldspar and mica layers, which are several millimeters thick. |25
Transposition of an early foliation in the mica-rich layers gives the rock a 5 7wl
wavy appearance. w
Z . . .
Silvery- to dark-gray quartz-plagioclase-muscovite-biotite-garnet+staurolite+ CMJ Well yields vary w1de1y' bl.lt are generally accep?;able for domestic
kyanite schist having abundant tourmaline and accessory epidote and apa- |9 WeHSZ GOOd water quality; radon-222 may be high. Fracture per-
tite. Characterized by centimeter-scale pegmatite layers parallel to foliation | T meability.
and a few mappable pegmatite lenses (unit Pzp). Rare quartz-feldspar ag- % Moderate to difficult to excavate. Fair cut-slope stability. Good foun-
gregates may be gneissic rock fragments. Locally includes dark-gray quartz- 2 dation support in sound material.
plagioclase-biotite-muscovite metasandstone having accessory garnet, tour- = DOE RUN SCHIST . 1
maline, epidote, and apatite. Fine-grained, black-and-white (salt-and-pepper), = Has been quarried, probably for aggregate or building stone.
well-foliated hornblende-plagioclase-quartz amphibolite having accessory ﬁ €Zwd
sphene and epidote occur as meter- to outcrop-scale bodies (seven brown E
spot locations on map). In the west, where the unit has locally undergone ('T;
severe retrogression staurolite and kyanite are partially to totally replaced |3
by sericite.
Well yields vary widely but are generally good; potentially highest
yielding aquifer in the quadrangle. Water tends to be hard; radon-
White to gray, coarse-grained calcite and dolomite marbles having minor COCKEYSVILLE 222 may be high. Fracture permeability and solution cavities.
quartz, microcline, and phlogopite, and local tremolite and graphite. Compo- MARBLE Sinkholes and sinkhole potential; solution cavities should be thor-
sitional layers likely represent sedimentary alternation between more-pure . . P . .
oughly investigated before undertaking excavation or construction.
and less-pure carbonates. €7Zc
Has been quarried primarily for use as agricultural lime. Too im-
pure for many other uses.
The rocks of the Setters Formation include light- to medium-gray microcline- Well yields vary widely but are generally acceptable for domestic
biotite-muscovite gneiss having minor quartz and plagioclase and accessory SETTERS FORMATION | ells. Good water quality. Fracture permeability.
tourmaline; light- to medium-gray muscovite-quartz-biotite schist having €7s Difficult to excavate except where highly weathered. Good cut-slope

stability if not undercut. Foundation support is good in sound

Microcline gneiss has been quarried, probably for aggregate or build-

ORE GNEISS

Ybg

material.

Well yields vary widely but are generally good. Good water quality;
radon-222 may be high, especially in areas having high concentra-
tions of heavy minerals. Fracture permeability.

Generally deeply weathered. Foundation support is good in sound

May be useful as aggregate and building stone.

Poorly exposed, hornblende-bearing, black mafic gneiss having centimeter-

MAFIC AND FELSIC

Well yields vary widely but are generally good. Good water quality;
radon-222 may be high. Fracture permeability.

scale, light-gray, wispy to extensive felsic layers and centimeter-scale, black GNEISS - . . .
. . L. . Good cut-slope stability. Good foundation support in sound material.
schistose intervals. Pegmatite is common at centimeter to outcrop scale.
Ymfg May be useful as aggregate and building stone.
'Position of informal units in the Octoraro Formation, Peters Creek Schist, Setters Formation, and Water information is from the following sources:
“Glenarm Wissahickon” schist does not reflect internal stratigraphic-age relationships. Sloto, R. A., 1994, Geology, hydrology, and ground-water quality of Chester County,
*Blue type refers to groundwater characteristics, red type to engineering characteristics, and black Pennsylvania: Chester County Water Resources Authority Water-Resource Report 2,
type to mineral resources. 127 p.
3Pegmatites and ultramafic rocks were previously mapped by Bascom and Stose within the area of Senior, L. A., 1998, Radon-222 in the ground water of Chester County, Pennsylvania:
mafic and felsic gneiss. (Bascom, F., and Stose, G. W., 1932, Coatesville-West Chester folio, Penn- U.S. Geological Survey Water-Resources Investigations Report 98-4169, 79 p.
sylvania-Delaware: U.S. Geological Survey Geologic Atlas of the U.S., Folio 223, 15 p.) No mappable Engineering characteristics are from field observations and the following source:
pegmatite or ultramafic units were observed in that area in the exposures available for this study Geyer, A. R., and Wilshusen, J. P., 1982, Engineering characteristics of the rocks of
(see Plate 2). Pennsylvania (2nd ed.): Pennsylvania Geological Survey, 4th ser., Environmental
Geology Report 1, 300 p.
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Thrust fault

Single strike-and-dip symbols are placed so the center of the symbol is at the point of observation; combined symbols have their
point of observation at the junction point common to all strike lines. Tail end of trend-and-plunge symbols of minor fold axes and
lineations are placed on or close to the center of the strike-and-dip symbol of the planar feature on which they were measured.

Location inferred. Sawteeth on upper
plate.
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Shear-zone boundary

Location inferred. S-curves mark outer
side of shear zone.
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S; north of Martic thrust and S, south
of Martic thrust are the dominant fo-
liations in the quadrangle and are
thought to have formed at the same
time.
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F,. synform

Showing axial-plane trace and direc-
tion of plunge. Location approximate.
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F,, antiform

Showing axial-plane trace and direc-
tion of plunge. Location approximate.

York Haven Diabase

[ J
Amphibolite in the Doe Run schist

Biotite-plagioclase schist in the
Baltimore Gneiss

Quartz-microcline-plagioclase gneiss
in the Baltimore Gneiss

Hornblende-plagioclase-quartz
mafic gneiss in the Baltimore Gneiss

Spot locations of lithologies

For more complete descriptions, see
the text and explanation of associated
map units above. York Haven Dia-
base is only discussed in the text.
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Line of geologic cross section



