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GEOLOGIC MAP OF THE HARPERS FERRY QUADRANGLE, VIRGINIA, MARYLAND, AND WEST VIRGINIA

By

Scott Southworth and David K. Brezinski
1996

DESCRIPTION OF MAP UNITS

Color designations, in parentheses, are from Goddard and others (1946)

[ om |

Allowdum and fine colhmial debris, ondifferentiated (Holocena) — Clay,
sand, pebbles, gravel, cobbles, and minor bouldars undesiying simous
flood plains along Piney Run, Duichman Creelk, Miliown Creek, lrael
Creek, and Litthe Catoctin Creek and fhe Potome: and Shenandoah
Hivers, Includes allndal terace deposits as much as 30 i obove siream
channels, Fine collusdal debrs from dopes Is fransifional with alhndum,
Sediments are well soned and are found in fining-upward sequences as
much s 2 & thick

Caollinium (Holocene and Pleistocene)—Coarse cobbles, boulders, and
large blocks of predominantly quartsdie and minor amounts of metabasal
that weere transponied by grendty, debris low, snd freese-thew processes.
Absinclanl on mountsln sopes Eclpdes boulder strearms, boulder Balds
and talus. Coarse eolluvium & concentrated in hilldope depressions and

pebbles, gravel, and boulders from 30 f io as much as 100 i above the
Potomac Fwver, Clasts are modersiely well rounded to well rounded;
some quartzite boulders are greater than 5 ff in diamaeser

Diabase dikes (Eardy Jursssic)—Dark-gray (N3], fne-grained 1o porphy-
rific diabase composed ol quane, olivine, sugie, and plagioelsse, weath-
ers o moderate yellovdsh-broun (10YR 54, Includes three geochemical
types high-Slankem quante nommative, low-tEantum gquarte norrmstive,
and alhine normative. Subsvertical inear bodies as mauch as X300 § thick
are discontnuous and somefimes en echelon. Residual cobbles and
boulders are shown as solid dots where mend of dike is unknown.
Dika along the Potomac River has a *“Ad™ar age of 200 Ma (Kunk
and others, 1992) (sample 1, fig 3), Ten chemical analyses (samples
22=31] ame shown in able 1

Tomstouwn Fermation (Lower Cambriand (Stose, 1906)

Benavola Member (Brezinski, 1992} —Yellowish-gray (5Y 1} to very
light gray (NH), and white (N9), massive, pure, sscchamidal dolomite
Thickness is B2 it

Fort Duncan Member (Hrednski, 1992)—Medium-dark-gray (N o
grayish-black (MZ], medium-bedded, penvasively biourbated dolomibe

with very light gray (W8] to white (V) sparmy dolomibe wold fllings
Thickness & 256 f

Bolivar Heights Member (Bresnski, 1992)—Medurmn-dask-gray (NG},
dark-gray (N3) 1o brownish-black (5YR 271} thick- to thin-bedded
locadly nodular-bedded lmestone, containing olive-gray (5Y 41 o
olive-black (5Y 2/1), locally anastomosing, burrows, Basal 45 it s a
pinkizh-gray (5Y 8/1) io Bohi-gray (N7] laminated marble. Thickness
ranges from 226 to 289 fi

CHILHOWEE GROUP

Antietam Formation (Lower Cambrian) (Kelth, 1894)—Very light gray
{NEB) o yellowish-gray [5Y 7/2) quartsie and dark-greenish-gray (5G 471)
phyllitic metasitiione thed contning Skolithos tubes [Nickelsen, 1956]. The
base is gradatonal dowsward o the Harpers Formation. The top B
gradational upward into the Boliver Heights Member of the Tomstown
Formation and, locally, s & faull sone. Thickness i esBmated at 480 §

Harpers Formation (Lower Cambrian) (Helth, 1594; Bing. 1950)—Pre-
dominanty dark-greenish-gray [5G 4/1) o brownish-gey (5YR 41),
lsminated o massively bedded, highly cleaved, phylitc metshsione,
bedding i obscure, Mata-arkose, sandy metasiitstone, fine pebble con-
ghasmaernte, magnetibe-rich metasilstone, and calcarsous metasiissone o
fournd locally from the base to middle part of unif, Locally contains fne
grainad, thin-bedded, dadc-greenish-gmy (5G &), 22- to d-fi-thick
metasandstone [Chg) interbedded with metasiltsione. Base s locally
shamp bul ransfional with underhing guarte-pebble conglomerniic
qﬂﬂhdﬂlﬂiﬂfﬂ“ﬂhthnﬂ'hﬂmehtTuphrpt
expraed in map sres Thickness mnges from aboul 600 o W00 i on
Short HEE-South Mountatn and = 2 500 ft on Bhie Ridge and Elk Ridge

Weverion Formatkon (Lower Cambrian) (Helth, 1894; Hing, 1950)

Owena Creek Member (Brezinshi, 1992)—Dusky-biue [5PS 37 o
dark-gray (M3 quartz-pabble conglomermie and greemish-gray (5G 6/1)
quartz-pebble conglomanmfic quartsiie, metasllisione, and interbadded
queartzite. Poorly sorted, medium fo thick bedded, graded, and cross-
baddedd. Contains local sccumulations of magnetite, heawsy mindrals,
red jasper, red quartz, and phyllite clasts. Pabbles commonly ane 0.4 in
in diameter, Top of unil s & sharp contact occurming at top of
quartr-pebble conglomeratic quartrite, boliom of unit s gradational
with the metasilisione of the Manyland Heighis Member, Thickness s
105 ftan Shoet Hill-South Mountsin and 90 bo 150 i on Blue Ridge-Eik

Riclge

Manyland Heighls Member [Breginshi, 1992] —Inlerbedded, dark-
greenish-geny (5GY /1) metasiisione and dushy-blue [5PB 372} o
greenish-gray (50 6/1), very coarse gralned bo granular quartsibe.
Orsrtrile beds vary trom 16 o 32 f In thickmsess. Total thickness ranges
from 160 o 480 f

Bugzard Knob Member (Brezinsdd, 1992)—Light-gray (N7) to medium-
kght-gray (NG}, medium- to fine-grained, wel-sorted, graded, and
crossbadded quaridie. Massive to thick bedded at basa and top. Middle
part is thin bedded and contains lighi-gray (N7] phyllic metagray-
wncke and metasitsions. Lower part is locally arkosic and overlies
conglomerate and phyllite of the Loudoun Formation, metabasalt of
the Caloctin Farmaton, or lacally, homblende gneiss. Totnd thickness
ranges from 130 io 160 &

Loudoun Formation (Late Proterseoic? and Lower Cambrian) (Stose and
Stose, 1946}

Conglomerate (Lower Cambrian) —5Small cobble to veny coarse pebhile
conglomersle of rounded o subrounded white, blue, snd red quarts,
gretsa, ned jasper, and wenegalted phidile in grayish-black [NZ),
hematite-rich silistone matrix. Pebbles cormmonly are 0.4 o 0.8 in. in
diameter but are as rge & 2.4 n. Contains local beds of fine pebble
corgormemle and graded, cossbedded quartdie. Al most placés this
unit is im shinrp comimct with undedying phillite; at other places, contac
is gradational Unit & podiform and discontinuous and may ba local
channel fill. Linit has & maximum thickmess of 16 8 and Is restricted ho
Blue Ridge

Phyliite: (Late Proteroeoic? and Lower Cambrian?)—Consists of gray
black (N}, Boht-clvegray [5Y 6/1) to hight-gmy (NT), Gne-grained
phylite contining hiffacenus clasts and elongated amygdules. Topis a
sharp, possibly unconformable, contsct with owerlying congloma e of
the Loudoun. Base s fransiional with fuffaceous metassdimentany
rocks of the Catoctin Formation (Zet), Unit contains veny fine pebbles
of quartz that increase in numbser upward, Ranges in thickness from 0
it AEN B, Dot ecemmonly B less (han 200
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PLATE 1

Caioctin Formation (Lmie Proteropoic) (Kelth, 15594 Bloomer and

Bloomer, 1947)

Metabasalt— Dark-greenish-grmy (5G 471} o medium-bluish-gray 58
5f1), fine-grained to aphanific, massive io schistoss metabasalt (green-
stone) composed of actinolle, chiorie, epidobe, quartz, and albite
Includes amygdaloidal metnbasalt and sgglomeratic metabasalt breccis
that contains epidosite. Epidosite bodies as much as 3 ft in dinmiter are
present locally. Locally interdayerad with tulfsceous
rosches iandl (Zet), Inchddus] Bows range b (hickness fom 20 10 68 i, bt
unifl ranges from O o 163 & on Shart Hill Mourtsdn snd 0 fo 200 [
on Blue Ridge. Pae chemical analses (samples 17-21) are shiosam fin
inble 1

Tuflacenus metasedimentary rocks —Pink-gray (5YR 8/1), mediurm-Hghi-
grey (MG}, Bght-beownish-gray [5YR 6/1), and medium-black-gray (Md)
tuffscecus phyilite and schist, musd-hemp breccla, and dark-greenish-
gray (5G 4/1), thin-bedded metabasal. Light-gresnish-grmy [5GY &/1)
metarhyolite tulf = locally present, Unit is locally interlayered with the
metabasalt unit [Zem), Top grades into the overlying phylliie of the
Loudoun Formation (C2p). Unét = genemally covered bt ks well
exposed adiscent o massive metsbasall Dutcrop width suggests &
mandrmam thickness of 1,200 & on Short Hill Mowniain and 499 [ on
Bl Ridge. Mone than 112 # oops out in end along the Polomess River
ot Short Hill Mountsin

- Metarhyolite dikes (Late Proterasoic)—Light-gray (N7) to medum-light-

# o +hh

P

ey (MG), fine-grained to aphanite metarhyolite that containg gradish-
vellw (5Y 84) potassium feldspar phenocrysis. A 164-Hwide dike
intrudes basement gnelss and the Swift Fun Formation. Medium-gray
iM5] o medium-dark-gray (M) uifeceous metarhyolite  cominining
quariz-illed amygdules and Bghi-grmy (NT) fragments of metarhyolile as
much as 2 in long Is found as float sdiscent io dike along Potomac Fiver,
One chemical analysis (sample 16] is shown in table 1

Metadisbase dikes (Late Proterozoic)—Dark (5G 41],
medium-grained o aphanific metadiabase composed of aclinolile, chlo-
rite, epldote. and albibte. Dikes range in thickness from 004 in bo 164 # In
places, matadiabase is coarme grained o porphyritic and commaonky) has
masses. of epidosite. Common in basemnent rocks and less sbundant in
thae Swifl Run Formagion, similar to the metabasall of the
Catoctin Formation {Zem), Ten chemical analyses [samples 6-15) are
shomm in lable 1

Swili Run Formation {Labe Proterosoic) (Jonas and Stose, 1939: King,
1550)

Marbie —Pinkish-gray (5YR 1) and yellowish-gray (5Y &1} o light-
a0 '“HIW [ﬁm ML -- -Ih“d'l dalomific "mbh md" ?‘ o
-fi-thick disconfinuous pods &t or near the top of formation

Sericitic phyllitle—Variegated, sericitic phyllite interbedded with thin, dis-
contimuous beds of dark-gray (N3] o light-olive-grey (5Y &) arkoss
end sandsione. Restricted 1o Purcell Knob angformal syncine where
intense deformation has ectonieally mixed the Hihologies with quarts
wating and some metabasall diles. Base of unit s lop of sercitie meta-
sandsione. Top of unil s transiifonal with cverling ulfsceous meta-
sedimentany rocks (2a) of the Catoctin Formation. Thickness manpes
from O b0 400 §i

Cuarte sercie schist—Lighi-gray [N7), pale-clive (107 672}, and dusky-
pellow (5Y 64 io modersie-yellowish-brewn (10YR 5] quartz sesi-
cite schist and pale-olbve (107 &72) fine pebble conglomerate that
contalng rounded 1o subrounded white and Bhee quarts pebbles, abun-
dant seriche, and sparse chlorte. Quarts sericite schist many be elther a
fining-upward sequence above metasandstons or a product of defor-
mbion; bedding was not recognized. Thickness mnges from 0 to 208 §
on Blus Ridge to more than 699 fi in smclnes emst of Short HE
Mounipin

Sericitic quartdle and metasandstone—Pinkish-gray  (5YR 81),
yelicwish-gray (5% &71], light-greenish-gray (5GY &71), medium-gray
(N5), and lght-alive-gray (5Y &/10] to greenish-gray (6GY &/1),
sericie-rich, very coarse o medim-grained quartsite and metasand-
stone thal contadne rounded guarz cobbles = much & 4 N n
diameter. Also Inchudes seriéite-rich, matdx-supporied or  clast-
supported, roundad, coarse quartz-peblbie conglomerate. Graded beds
and crossheds are common as are elongate phyllite dasts as much & 3
in. in kength. Linlt unconformably overies Middle Proterosole hasernent
grisiss and grades lnterlly info quarts sericite schist (Zes), Paleoregolith
of weathered gneiss locally forms the base. Thickness ranges From 0 o
400 i, but most oulcrops are 33 wide

Biotite gneiss (Middle Proterczoic)—Medium-light-gray [NB) 1o Bghi-
olive-gray [5Y &), equigranular, blolite-bearing gnelss that contalns
Eght-brown [5YR 6], porphyroblastic to porphyrociastic feldspar sugen
as much &8 2 in long. Unit s mdoniteed n the Dutchman Creek shaar
pome. Unil has composiBonal phasss of granodiorite and grenéie and
condains about 41 1o 50 percent plagiccksse, 30 percend guasrte, 20 o 30

parcent potnssium feldspar, and as much as 10 percent biotite Undl has 8
UPh upper intencept age of 106645 Ma (Aleinikol snd others, 1993),

Ona chermical analysis {sample &) is shown (n able 1

Garnet monzogranite (Middle Proteroaokc)—Very coarse o medium-
grmined, squigmnular (o granoblastic, almandine-tearing lewcocratic
marcogranite. Typically massive, but locally Is gnelssic and mylonitized.
Contairs wvery light gray (NB] to light-gry (N7 Beldepar with madium-
gray (NG) quartz a8 much 8 0.2 in, in diameter and dusky-red (58 14),
eubedral to anhedral almandine garmet & much e 0022 00 in Bameter,
Garmet can be highly imctured with lineabed blebs of chiorie and sericite.
Composed al quarts, microperthite, microcline, myrmelhite, albite [An ),
oligoclase (Al ), andesing [(Ang .-), snd symplecic bioble and
mrinor amounts of chiore, limenile, Soon, sphene, epidole, laonxene,
and clincecisite. Modal composition mnges Iram 35 to 40 percent poles-
slum feldspar, 28 10 32 percent plagioclase feldspar, and Z8 to 29 percent
quartz; almanding gamst makes up 2 to 5 percent of unit. Upit hes &
LiPL upper intercept sge of 1070 Ma (Aleinikoff and others, 1993)
[sarmple 5, fig. 3). Thres chemical analyses (samples 1-3) are shown in
inhle 1

Homblende gneiss (Middle Proterozoic) —Medium-light-gray (861 1o
medium-gray (N5), eguigranudar to granoblastic, homblendeo-bearing
grietas with quart monsonite and granile pheses. Usually masshoe o well
folated, but grantle phasé & camposibonally layered with sugen. Com-
posed of 36 0 49 percent perthite and microperthite, 27 o 45 pecant
saussuriieed plagioclsse (oligocise, Ange a0, 18 w0 ZT percent quarts,
bass fhan 10 parcent orthopyroxene {possibly ypersthene) and bioibe,
10 b 20 percent homblende in crystals 0.2 to 0.4 In long, and minor
amounts of epidole, sericite, Henfle, and opsque minemls. Uné has &
preliminary UPS upper intercept age of 1110 Ma [Alinihoff and ofhers,

1993) [sample &, fig. 31 One chemical analsis (sample 5) s shown in
table 1

Garnet graphite gneizss (Middle Proterazoic?) — Light-brown (5YR 64 io
maderate-broan (5YR dM) gamet graphite gneiss composed of 25 per-
cenl quarte, 200 percent chiorite (clots), 20 percent saussurifised plagio-
clase. 10 to 20 percent graphile (Becks and books), and 10 pencent
almanding. Produces s disBnctive rushy, brick-red soll Crign of thess

rocks i unoertaln, bl they are interpreted o be metasedimentarn mcks
that weme assmilated by the granitoéds

EXPLANATION OF MAP SYMBOLS

Coninct —Approximately locatedt, dashed where inferred: dotted whire
concaaked

Mylondte and catsclisite sone—Showing strike of mylanitic foliason
FALLT

'n.m m*ﬁm-.h m (hi'l.ﬂ 'Ilrl.'IH'l' M-d dm llhlm
concealed. Sawiesth on upper plate

Overturned thrust fauli—Dolted where concealed, Sawiesth on upper
plate and teeth show direction of dip

Normal fauli—Ball snd bar on downthnown block

Reactivaied (suk —Dashad whers inferred; doted where concealed Rall
and bar on downthrown block of asrdy normal fault and sewteeth on upper
plate: of laster thrust fsudt. In cross section, open armow shows eatly mation
mndd solid arrmw shous late moation

FOLDS

Owerturned anticline — Dashed where approximately located; dotted where
concealed. Showing trace of axial surisce, direction of dip of imbs, and,
where lonoam, direction of plungs

Symiormal anticline—Dotted where concealed. Showing trace of axial

Overturned syncline — Dashed where approxemately located; dotied where
concealed. Showing trace of mdal surface, direction of dip of lmbs, and,
wherg hnown, direcion af plunge

Antiformal syncline —Dotted where concealed. Showing trace of xdal
surface and directhon of phange

Minor anticline —Showing beardng and plungs of mds

PLAMNAR FEATURES
Mary be coemblresl with sech othir or wish Brae— farhomes)

Hosizantal and imvertad
Sirike and dip of gneissic follation in Middle Proterosoic rocks

Strike and dip of crenulation deavage
Sirike and dip of shear band deavage
Ststke and dip of joint

Inchined

Vertical

Badrock landslide (Schubiz and Southworth, 1989) — Hachires on ecamp-
ment; arrow shows direction of downslope movement

Sackungen (gravitafional sag)
Rock block slump

LINEAR FEATURE
[May be coenhined with planar feasures!

Bearing and plunge of mineral lineation
(JTHER FEATUHRES
Quarry—5, sandsione or quartsite; M, marble; F, hernatite; A gold
dJursssic diabase boulider
Geochemical sample locality — Number reders 1o table 1

lsntopic (nge date) spmple locality — Location of samples 1, §, and 8 are
showny; see text figure 3 for location of samples 2, 3, and 4

Reference locality—Sea texd or discussion
il core hole

Locatin of phoiograph cied in texi showing perspective and Rgure
il
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