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Intergrowths of stalactites and stalagmites to
form a massive and complex pillar of
secondary cave deposit, The fluted, drapery-
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cave floor. Luray Caverns. (Copyrighted by
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ing the profusion oif stalactites. Several
massive stalagmites rise from the sloping
floor of this part of the cave. (Copyrighted
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(Copyrighted by Luray Caverns Corporation) ....eccee... 64
Fluted stalactites, Luray Caverns. (Copyrighted
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(Copyrighted by Luray Caverns Corporation) ...
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Mme@" Massanutten Mountain from Page Valley. The
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(v 109. Opening of shaft in alluvial gravels at the
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nutten Mountain, from a point near Kennedy
Peak. Edinburg Gap is in the right back-
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v/ 111. Conococheague limestone exposed in quarry
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(rwe 114 awksbill Mountain and the Blue Ridge Frcnt. !
View looking southwestward from a point al:xng net
U. S. Highway 211 near Thornton Gap .cccecececsven. “een .
7 . . : ties
vk - 115, View looking northeastward along the Blue Ridge i
v . Front east of Luray..ceeececeeececceess tessesescaee oo ")
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The area described in this report : P 6]
L‘e""h“'“s

Stony Man 10RQZlapi-ikmaiadrariliy-and lies in nor‘th/w;e-t-centr‘al “’“,,, Livm
Virginia. It ineduwdes WWS o
masya urmnvm?“sﬁ*’ Acensy s 3 &

SOWRbRy.,, extendg:.':g- from ety the, northwestAintQ e .y

on : £ 5 ) > ©)
Blue Ridge praxikee (m#y the east. !_ ‘ rang_e‘rfrom

-

Orht S
650 to 4,049 feet above sea-level,-ahd [hec Gownbmy-iss drained into

the Potomac and Rappahannock rivers, Th%Wnt,

tapaghaphionfentor®s, Conspicuous among the physiographic

elements of the region are the remnants of two erosion levels,

or penepl%-g)es-s-.‘ Theso—inotude the Upland enéplg-g%, at elevations
around 3,000 feet, and the Valley‘-floor/enepl&agz at elevations
around 900 feet. Other &o ofgosional history are pre-
served in the—wemiower wind-gaps Ueebmeeewr along the Blue Ridge

crest/ and in the records of underground solution, of which
Qare

Luray Caverns —rodabed=uithin—tiequadiangls, £s a widely known

example.

Ot i
The rocks of the Stony Man pegiem consist of fve-—preupis

g : .
@Fre-Cambrian- cc.ylt.a.].u-ae and metamorphic rocks$ senepieueves

Mfﬁﬁ)}a Lower Cambrian amygdaloidal lava flow;'f{!&)‘)
N S il 2‘\[7
Paleozoic consolidated sedlmeptary rocks/tvhogt rangp g{



‘:)

Cambrian sandsionas to Ypwer Devonian ewehes; ¥ Triassic

o 7
Q%/ ikes basalt twi—;&-mms;, and oy

IIE/ unconsolidated Quaternary surficial deEOEuts. The/lgre-Cambrian
Lgaeswne—andemeoromonphls I ocks e-n-o-p—-ea-b—mr about two-thirds of

the quadrangle, =meé are responsible for the rugged_ness of the
Blue Ridge premimpe. Theilwsubdilision-iate vertons~-members
'W%Wone
ang,.SeEskadwbypen-of Pt ras TPE TERESTE FEUTKE" “indi catoscdatemin
setory- has DEEH FESpons I e Perw

tore o ¢

Bacinenr

is of

special interest, ‘
The Paleozoic sadshikaiiuddigh I OCKS , Wil underlie Page Valiey
' and Massanutten Mountaing reesé—im—preteteipiiiit-tnezCanhrian.
W, |

Camiptinpmeprpeny Thé/sm may be separated into more than

twenty recognizable units,wmmw
Ladirirgedemoniiedpomgfmiptestrsom—peraevereory .  Quaternary materials

blanket much of the bed-rockg

a1 L

"’qp{ca} of
The structure ef dho—pogbeon iS {ypicadifmbhat-ede the central

C []
App lachian/(ighlands, hemg_aMaJ f folds and thrust faults
3 9)(' hx

tndrr\
widde their attendant minor phenomena. A_.pmgxe large

MourTay N/ Wl Dpat «

Massanutten,\syncllne crosses t.he quad angle. aﬁ ttk}e overturned

folds of Page Valley present the curious structure in which
(' younger rocks dip beneath the sediments upon which they normally

rest. - Thewdidtlmad the Blue Ridge overthrust{)passes through the
=

foot\t—hlll belt at the western flank of the Blue Ridge, amed several /
smaller displacements of the overthrust tvne max he fannd. Zf%



e
The creation ofAShenandoah National Park has added the
Ry
eastern two-thirds of the guadrangle to the game reservg"and
cashiym Omtar
nnnnds—zhat the Federal Government malntalns in

(reglons\ ofm usually beautiful scenery,,a.ndéhe local

e

portion of the Park je—er—peeiioenrthest cxhibits characteristic

mounﬁ:'q

Appalachian topography. Deep canyons, rugged mountins, an
abundant stand of timber, and clearAstreams provide

Apark area,

An M&‘w\m

Wigdedgme™™ i proved system of roads, c the

these Features rlad by

madiviriisadid, Skyline Drive, makes ukﬁn\acce831ble JSombudsd . The
\ Corridors 7
5 undergrouag(eavea)and suga-formations of Luray Caverns are like-
' an ad
y scenic attraction of the quadrangle.
7 and varne"'t‘

otetvpy O ‘o Con_rf—“rw"}"« Fies Stea.. ali s
mineral resources m-eysomewhat of=ee minor positioqk Known j

< A
o quaa%ttrségt iron and manganese—-ore have been located and

E‘i&))""
prospected, but the local supplies are—met—eadegqueate—bo warrant

exploitation, under—present--conditvtonsof~demand anad - expense-of
72 1K)
operatienw Limestone and other materiads forTOUSH COomstruwetieon-
- apé—poad-pallast are present in adequate quantities for 1local
use. Copper has been sou:ht but not found in profitable amountsy
and small deposits of cemmecc&e}—ocher were formerly worked. ;-

T toiing e Loy

deep wellsrawd, 3R a

ffew large springs, eme:gee—aa%ural&y«a&~%h3msua#aeeweﬁ~the«gPOﬂad.

Luray, the county ~-seat of Page County, is the largest
\ (3o D% A
A \se¢ilam&nm,w*%htn—bhe~%eg;onwand is serve&—%y thek

Western Railway, the Lee Highway (U. S. Higtway=m 211)7 and
e

Underground water is p

Norfork and

geveral State highwayanrrA few smterter hamlets occur within the

quadrangle.‘hﬂ%_,n the deeper and more inaccessible "hollows" of
Aos™

the rldges may—-8e found the picturesque cabins of isolated

7 7 -

;g’/ () \\mountain-folk who still retain some of the customs and phrases of

P Ym ODueen Elizabeth's Epelerd.
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C- +FTTTA OF THE STONY MAN QUADRANGLE, VIRGINIA

« A. S. FURCRON o F A
. N, et
.;\\ \0\ ~ . " . ) . AN T o - \, 8 » e
‘(X\\)‘A \ ) ’ \,.a}- ' Q\ \\\ e i ,’ [ Cd'f’:_
LA HERBERT P. WOODWARD —of Blaal =
ol h‘\ﬁ‘ k‘ - 10 S
\Q‘ 'y Q - . . =+
v 7 {C —— INTRODUGCTION

e
o osasion snd i

- ) A e £ i
fflgj’/j The temmidery covered b thiﬁ refort lies wibhin the

B o = See )2+ Zrbrzcss
R % northwee4-central part of Virginia. Pire~weewshna~ partsof
n\, .“V¥".~. i

"y 4 Page ' ;

N epemsesieted) ma St thesertie T
appahannocfc C-eu-n-t?;‘, (/a,x‘j/d t’HfﬁQEﬁh%a’%,terhw’go;,t‘;;QQN' )‘V

’ ity (S 01070 - L [ (57

Madison Eount.ﬁ. AThe boundary between Page and the easte%n .

£ 3 Tk T w0 TR

A

t

counties is the crest of the Blue Ridge, anmd—the—Tocal

exiend ¢
dividing line betwmmmm
P e e, apiit am the /
fay -~ an_arhitrary boundary-drewny-froi a summit of the Blug Ridge

SO0ty @A BAES pp e oo R 11 e T
southeastuard-bo—tihre-marsim-of—tire—area’ (.,ji
‘ ) ]

Zc
et T

@—;S-tre-ay—-ne-n quadranglc?;{ls bounded on the east and

<
3
o~
i
i
¢ west by meridians of 78%15' and 78°30' est./ongit.udejre- 4

o

\ S
spectively, and on the north and south by parallels of Y
; ra ‘ A
o }  38%45' and 38930 ﬂ%rth/zétitudeJrespectively. It is ap- <
'/ - l33/+ ) : "%

,y&jk‘\""" proximately Qé—mw) wide idan'cast 75 Q‘%
v 17 Y - 0D owaTkaS
e = west direction.and éL-'L-a.n.d_a.n.e;_h.aJ.I) miles 1ong/\i-n_a.mm.h-

Nt < . T4 . b
‘b SULR-ALE004inoR y

' poréieng~oi--bhomluiay topographic quadrengle ; ‘onthe-~seukhs

— @//7)407“’"(’»/*“ SR Sy Mian m.yc«;
Cam a howp? 7/.\, Pl V=6 —{ —, i) 1t , V4., & lodldg 4 oy
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by_ihe Madiseor—guadiangde.,.and.on Lhe.west by-ihe..souih-
sastern—guadrant~ofthe Wo6dstock sheét. The-scale of-the

Stggxmmanmaadwﬂaéé?en gquadrangles-is approximately-one mile
(1-b2,5009),

to the inch;-that of the Woodstock and Luray quadrangl®s is
A , gq(‘ nac
U
approximeatety two” miTE%*thﬁﬁﬂ?ﬁﬁﬂﬂF
() oq -y p MC .&,&
A ap of the endimewmmss withier vire-wewmmely Shenandoah

National Park.’ including the eastern p«rttzn of the Stony

Man quadrangle jy has-reocemtly been completed, apnd final
A
C opi-og—oftiris map~rere published in 1934J+n—twv—%epga_sac
1

e

t-iemes—emch on a scale of 1:62, 500, or(about)bne mile to 145/’

-0—-—-m'\|+l"‘--1 —

an inc@./\Advance sheets of this mag«ﬁ—on a scale of 1:24,
I

000, or approxlmately{ETOOO—éeeﬁ—io the 1nc@‘- were available

. i N Y - 3 [
tc—the~uuthvrs dai&ng the &p f . of tth?y;B§ Man quad-~

A

rangle.

% ﬂ G h caes Do donswad “N R J" ? Mfﬂé e / r%;-(w({[\—-/ /’7C.
‘ ‘fj \ ~---/' “" P des re Nt = Feom hsz,
S S of Report 6 L Choro (15 ,)A‘;gbj
u\~5~,.,.a,fmh\y g

In 1932the VirginiaGeological Surv assigned the LA vml%*
Stony Ma ;quadrangle to the)present authors to be surveyed
and studiedfor a geologyC report. A field program was

begun in the summer of 1932,™~and both aujhors were in the

area throlghout the latter gart of that ‘\gseason. During the

summer of\ 1933, little of;zo field work was undertaken, and

the survey was completed the summer of 1934.

This report is 1ntended to serve as a guide to the

ne#uﬁakiwesources andigeologlc features of the Stony Man

onS—
regien. 1

Nat-i-onadmbanis, 1t is hoped that spubi-ieetien—eof this-report Jt
= ,75' \Nﬁnan}mh J\/Af:.up.,l

will aid visitors %= the Park,tota better understanding and

A A
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nﬂ.'@k\jsl\cd 'aﬁac}nf)ﬁ«] D e (%twéaﬂ'( J 0(r.¢ué/(/maj/g )#

yo /Loc,)(-) a,\:r. cL. Caoe .u,a\ by Cod 0 fa-}o,-. ZII}“,Q .
V), o -t Wie
alfn appreciation of the geologic,p of the area. f The
‘I_ oy Mlnr(Z/
erWWMMM&MW& resources *[3}

& Sl T ol
withif--bhdt—aloa are edse discussed, so that ga-e 1nterested <5'°"

Qy‘:,w in thelr' develooment may have at his disposal the results

4 { *-\-—M geo\cﬁfb
recent geologlch survey. A detalled todd— P

‘ ; s
W{) wiri=eh a-ee-e-m-pmm;-ﬁh&s—r-epo& shows the

v\‘\?. dlb):/bl'nm o4 AL

extvent-vf-the—surface-aree-{hat-is-underileain by-—the Av arious

s ' accomkm X Plas rapr
rock formations. Structured sections show the
ind ) e s
actual and s relations of thex—m below the
surface ofwiriagmppmmed., ¢ % 3 i =
face featulobytroskh-Lornatbionsy-and-other-pointe of
gealagical.dinierest. are al-so—gi %8 fian attempt has been

O hsses of inTerest
made not only to present ‘s-h-e-se,\factsAto +e scientific X

wTirp ik O
readers, but also to them for "b-i're local residents ~e&

¢

eesurl visitors, MWMMe

The pregent report is the joint work of both authors.
It was mubwadty agreed that study of—tihE=smriace..gealagy

rocks iz Y
lef of the /ﬁre-Camszian amee should be M Furcron/ > Bt

N ¢ ey
At Whide-te—worrey) of the Paleozoic akea sheuid—be—wmade. by ™.
™ A Tie.
v Woodward. Ipa-the—ioporiy—thoiotors , Qescriptions of4sedi—
Gt PRses 3
mentary rocks hake-baen made Dy ¥ . Woodward and cesemindiens
e o
of/\igneous and metamorphic rocks -hese~poom~mede by Mg, Furcron.
rin"ﬂ‘ﬂs§ 2‘/

The ba-l-e-ao-e/\of the report has been jointly written  oy--ooba
2 WS Fanne ‘
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The authors are under—eonsiderabie indebtedmees to
M 2l o ht\lm
many sources for material, presented-—herein. /G«+4amr}}~pcr

tion-—-of—-this-debiis-—owed to residents of the region, who

Bave~-courteously cooperatgd in allowing free access to

1€8

their propertx, as—we%%—aﬁ%fo others who have given local

information that otherwise would have been difficult to

obtain. The—eauthors—are—under—further-indehtedness to

earlisrwerkere-whose reportsand other—deseripbions--have

jf valuable ad¥idémand suggestions —peke—
gbo.,g q,M
%a=a=33=$v the eology o%—%h%e—feg&ea the authors are in-

debted to Dr. Anna I. Jonas and Dr. Charles Butts of the
i lanﬁ - -

/QkﬂﬁuﬁLiﬁiﬁdﬁhﬁeolo31@&1 Syrve%<.and-E?.Dr. Arthur Revan,
State Geologist of Virginia.
WS . >
MI:.“II:{obert A, I:Aa%r'ence/\actw. througshemsd the ‘iﬂﬁo

o i Pe P

K\geason of 1932 as—aafasslstant anézgsnien-aese‘-ﬁe to Mr.

i R BT e g

WoodwardmZ::]2&;-eeeaf&4x?-af-ée%euéemhdnuhs-pefnnﬂﬁf-ﬁﬂr.

Ife USSR
,‘ba&peaeekmaterlally\contrlbutedito the field workg and -kee

g;ven valuable assistance in the interpretation of the

geolo/gi;%m_.f\

s
Durlnb tHheirit-dcaoagom-ot~ 1954, Mr. Robert L. Bates

ava
acted in a similar capa01ty, and?h=91a351stancquas—ef con-

31derableiperv1ee in the pregress—oi—the field work.

Mr. William M. Austin, resident engineer, United States

Bureau of Puyblic Roads, in charge of engineering and road

Ahe
construction wfﬁ&inﬁshenandoah National Park, Kindly gave

7 A

alys



| | | & F

permission to=thE—ewomers to enter the Park area af points A
1 Wl‘u U(f\.« Lbu&’CM} m JL L
(. where road construction was in progress, hnis
reo--i-pdebbed—toMr——Austim for-this—permissian.
;454* é——“‘Mr. L. Ferdinand zirkel, of Luray, has contributed
&.Mr§
data regarding springs and other—unigue materials, fer—whieh
nfeormetion-the. atnthrors express~tirerr-gratitude.
Messrs. T. C. Northcott and C. C. Logan, [_ESpeCtézfllJ
president and superlntendensﬂof Luray Cavern f Corporation,

kindly allowed\ access to the ¥r=x dvern§,4 ata and rhoto-

e T T Tl s TR Y00, b PR T S PP T, et

graphs furnlshei' re acknowledged eisawhere in the
-;wm" '«U— &‘ A
report,

The fina editing of this bulletip”has been made by the
staff of thd _Virginia Geological Sumiyey, and the aﬁthors are
especially indebted to Dr. Arthur Bevgh, State Geologist of
,L Virginia, a Mr. Linwood H. WarwicK, Chief Clerk of the
survey, fof full assistance throughou) the field work and

preparation o the final report.
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General Statement J L

i : - This sectionée-f——t-he——re-po-!-té-deals with the general character

uS
7 of =3¥ rocks%ﬂamfeﬁﬁm Wb brr-tire

? MWWW ¥ is intended to serve as a ,
‘ /\ as whil a3 B recs) oé,sswzz ol
guide to the identification of rock t,ypes& ol

QIQOLE mw’ Sj. .
trhe—-ﬁ-o-g&-oa.,.-aad,\contains a concise description of the character,

roct(
distribution, and correlation of each of the werteows units.

byaey by Classi )1:) a_¢¢.}’,,\1 T oz,(/:m and ol
The rocks of this quadrangle,\a-lne- into |
is

&Wbﬁ@?ﬁ‘k five maln dz-ns-gcﬂs O S @ Pre- Cambrlan crystalline

rocks; (ﬁ Lower Cambrian volcanic rocks; ﬂ Paleozoic sedi-
. 5

mentary rocks; (@ Triassic |dikes\ ignéou@?‘ rowks; and W

Quaternary surficial amé unconsolidated deposits.

‘ The a—r*ea-—of—w'b-cm«p-ei‘-%e-Cambrian rock‘:‘\occu{i-ee the

easter‘n two-thirds of the quadrangle. In-etdaedbien "ﬁese rocks
,\underlle the remainder of the area andLno doubt\me

Ph i i

reached bylwells drilled\s-uf-f—xet-eaﬁ-y deepithrough the overlylng

Paleozoic sediments. The western\-;ogv-bm of the quadrangle is
TS ¢

occupied by the—surface—entereop—of—tire—variows Palec0z0ic,syebonin
A ogl Quaternary deposits are scattered in an irregular pattern
’ . o V.U 2V TN
Q\ \> over the entirepaterribesry. The geologic map (Pl,*e &) ohad

ﬁ_Cam Grian-
w shows the distribution of thess d‘Eff‘e'rm

A ?khou:c— = also d/sTrueTinn
,\SM rocks, amg adms shows,the lesmb ouwterep of the many

ormﬂllv"‘-‘ Com jpre 2
s O whlchAthe larger groups Jag-ssamseprroved.
For—puppeoset—ofdoseritption, " THNEITC T ~rocke—apid-wgiouped

into-twomE oY aLvisTons, each of which will b dIvcussed-4én-de-
tails—ATCHOUEH Doth aathors’ havé GTIEBSFATER in-the-preparatign
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of the variews—rTOTK descriptions; the-diseunssions-of—igneows
and metamorphic..cogcks--are-maifily the work -of-Mr. Furereny.while s
those.of_ sedimenbary-rocke ire matnly tHeF¥WSrk of ™ Wosdward.

Igneous rocks of intrusive and extrusive origln crop out
over the greater part of the Blue Ridge rogéoaﬁe# this quad-

rangle. The mass of the mountain consists of granodlorlte and
%»H(k\ ()enn(\C\ Sy (cop
granlte/pﬁep?*ag—out on the flanks of the ridge, but in many_ .
Of’ P\m ““‘"""“""’T
placesAextendznw'to the top. The crestAPorthﬁpf Thornton Gap
s¥

and southf?f Hughes River Gap is composed of extensive flows

of basalt, which have been intruded by granodiorite and graniteg,

. wasala
apé-wWrikeh/have been generaily altered to epidote greenstone. Y

e&ffhe rocks are of/fge-Cambrlzn age.iébk_?l - -)

I B-atthiatuiome amygda101dal lava flows are\ at the base

of the Cambrlan SPpipsinnn z-:tlon%lo he western side of the Blue Ridgeygy

catly Pr& Cambrians
aaé- 1kes of Triassic dlabaseAlntrude the«cfyatau&*no rocks, ek

theunagian.

et h

A\ V)ﬂ/a rnt”’?/”

—/ 0'3(&‘&)-,&/ J“f m )‘? 1153wl n‘AA Ny ,h
&) . S( /s /‘)- 3. .F—mr Cr‘ov'\/ L \0 h ﬁ«b (?g} 7§41J)
eV RS ¢

P
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ki
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CATOCTIX PLOYS

G?nfﬁ-/ ic InTa'u‘§f’“ e . e T
W~M1ent basaltic lava flowégﬁm;wely altered .
I T Bl /(ul'/" A Lo P YA Biatd sy =
to egldote—ohlorlte greenswg’*are widespread in, Virginia. w0 belts -

A A
of this roci occur in tue state. The,K eastern belt enters vVirginis e

: 1 o . o
from Maryland at Taylorstown, 4 loudoun County, and extends southwist —

ward through Bull Run liountain, Varrenton, and Cha.rlottesvi;l.le/ to
south-central Virginia, The Blue Ridge velt enters Ioudoun County
at Harpers Ferry// and follows the Blue Ridge crest southwestward to

%

Natural Bridge, EKeith studied this rock 1n/ﬁorthern Virginia giwving

T — ——— - —— ———_— —— — - - —— ———— e

Keith, Arthur, Geology of the Catoctin belt: w.8.Geol. Surv‘”,' Tatir- Four leoy T
also

Ann. Rept., pt. 2. 1694, pp. 287-386; (Harper I3y UiS.Geol, Survey el
pers rPru) Lolls (n°~’o) lzak ‘

s;mnr,-@ono-;g-,—m Alfas, Hae ;
[ n N

- — D e D e e e A ey, e S P . e s P e S S e

X VL. FCk W TIL e
- b na.me Catoctin schist. ILmech of theAeastern belt is schistose, N

alen s ) Co rsmrer qu,r)_‘_ btsad‘ L,
but i-a-—t&l—region)gf the Blue Ridge erea}‘:Lt is wowssly Massi ’/\In

thex_‘ﬁxg}’;‘l_ygé Blue R:Ldge)‘this roek is intruded by a batholith of granod~-

iortte which was followed in pre-Cambrian timef by the intrusion of
granite.” & e

ey e T T ey W s s e S i I S O S s s D i s e D S . s e D D D D D e e e . ) e S i S it e e e s i 4

Fureron, A.S., Ignecus rocks of the Shenandoah National park Areag s

oa" :
) Jouro G'eola, ﬁolo &'Ao. 4' 1934 PP A’Oﬂ-ﬂl\)} }
[

e o T S s iy T . By P e P P T o e = s S - -

matribumon.-g- the Sto:w y&n ézadrangle Catoctin flows under-”‘

dgg) pémnants of the Mi;&.

\Y)M % TP

The 'belt is from tm 2.

S
i

,lie intrus:we ‘rocks at the top. of tne Blue Ry

i 37 24802
o R

peneplathe al

\

\\\\

A s o S s e B ST e 10 T
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g
$0 Rixe miles wide but is discomtimous in the eentral of the

quadrargle between Hughes Riser @mpeand Thornton/éEp{ The widest

unbroken belt of greenstone in the Park arez occurs Just north of Flkwallbw
(03.211),

ﬁa-]einw Gap. The lee Highwayﬁpum)through Thornton Gap Aentirely tup-

on greenstore i mnodiorite crops out on the south side of the road

Crisyt O)l Fie fum, ‘: %‘

in the gap. Greenstore is ewdimedy confined to the msu#-m.d;np south

of Hughes River Gap except in Tanner (s Ridge, whereiitr—;extends down to

the valley floor, nearly to liarks Vllle,j jorgh of Thornton Gap, greexf "l t

onsne i e ecegmys
(stone underlles I.ower Cambrlan arkose,Aa-eremw Run has cut through /Yo("- ‘/4
-nunrm
the arkose so that a tongue of greenstone extends down this valley to \ 5-,7
‘ J(’,remqs /

the western base of the mountain. «nodb kicuntain north of Jgeremiaghis.
Run is -nearly surrounded by greenstone, 4 smelly isolated ares of green=-
Y ,

i and-—ar—had’ : s ) i i
stone aboutAﬂwu miles lorg and less than \gfh;lf(mlle wide
occurs west of tie 3lue Ridge 1n Hoak Hill, between ¢lmb Rin and piney
Hill,

+*

Thiokmss.-#%preservatinn o f Catoctin flo: zv u.gan this quad-

rang:e is due to tue f(.ct that the level of grade at the time ow" +he

formtion of the Summit Peneplane haopened t0 be sligntly sbove the base
A e M Calseln
of tiic lows, ZEstimates ofAthlckness of terseeels may be made on the
west side of the Blue Ridge summit, but tihene it io-1easoi-Lo-atmmmp.that

n app!
th:s n‘stlmatam llfe%d:&&:tmzpu farther east, The base of the green-
A Blun

stons is excomubewess o short distance below the summit of the (idge

between Stony lian and the southwestir:orner of the guadrangle., Imthis-seesion
the.geologi st -had-best-approach-the -contact from-the-top- ~ratherw»-tf§nmfr°m
the-heddowmas At Cresent Rock//the greenstone is about 5°° feet thick;

at Fisherjs Gap th&-&h&eﬁo«h is about 6ep feet. From Thornton gap to

Mount Marshall, northeast of the quadrangle)Ma cont inuous section

1 2
of greenstone tirgb-wowdd imiélml\a thickness ofj?ao feet. This may not



ﬁw)wzse reks 79 A

be the actualAcaoe houever for the underlying intrusivegd are
FCE b 3Tran
younger tuan ‘c’ﬂa sd@ae., It is notv possivle to determine the orizinsl
‘ - Nava D5 cowsan Ty Aafy Wnd Selon waele Srodima
tiiickness of t'neAflows VAR ORIty e B W *.ﬂ.&a&«m&m&.

l'egascopic cagracter,.-~The vasalt is jeuwer il lueved to eplaote

sreenstone, o8 fhe secordary Uucrsls u.e coarse enow :1p be recojnized .
Ne m)(. f ;
with e naiiel e 0. A LS comuonly vesiceuler ord 1@0311;; scoriace:us, »
y e M 0 i AR o PN T AT 4 v e AT Tk kS

w’ﬁ resicies wye [ ererally filled wits mil‘;:,;\qua' tu oang EUidete.

S-:;z.EGéqﬁ'me e is nimnice “M be.rty and epidote mocc.trﬁm—l

O~ 1 ey b inces i«u Y Tiat
or together., To soe(locslidies ¥ed jesrer is a common secondary
’ ot

mineral,anév.Small uiesses of greenish chalcedony Sewmebised OC cuz"\ Small
masses of flbrOu_S vaqrtd and asbestos are CONNON. uremiemmsisamwidnbe
B I AR

e
R

aﬁeﬁ-ﬁé}—fr’mym pidote 1WgE exte‘lslvely renlgce&ne basalt %o form
epidqs:.te. .
The lower part of the greenstore in many wlaces is massive and
non~-amygdaloidzl, This fact suzvesss/that it may be possible to divide
tle flows into two major divisioms. This caun not be dcne in mappiag

et oSS <o ST in plac
becauseythe auye dololdal fu.CleS owkzr.”s% at toe base, next to the

s

intrusives,

An interesting feature of the greenstore iun this part of the Blue

Ridge isl\rbea:tendency Lm___s_'nw columpnar .Jginting) Tt yemy-of a massive,
basal non-amyzdaloidal facies‘)iﬁﬁm several hundrec feet thicj/;

s
bmAlocally absent,
Rﬁesembles 2 -8ill rather thap a flow 111“8”. g:reenstozze Mlumna:r

fo \ ratf g B O
Joirting sein‘, en olCVIand and Fisher Gap alonz the wost side of the mount-
s

aly
aity, ams| oluynms may be seenAalong the trail under Crescent Rocke. The dew-
slopment-of-$ho profiles of Hawksbill and Stony Len me-wedk-me the palisades

. ONLee
at Franklin Cliffs ie dus to rapid erosion in greenstone with a pronounced

vertical jointing}on the steep western slope of the Blue Ridge. Large
columns of greenstons several feet in dia.pter may be seen in the Valle;y(geC (,33

known as Little Devil Stairs in the northeastern part of the quadrangleﬁ@),

C

)
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9(‘
Lfo-cks other than greenstone ome— ol f8Widediia@udill @t -S8itd@udn
j e [ g .
thisurogionahiloua | cal occurrenses are ndt Mﬂ#. Pyroclastics

are rare., Near Rattlesnske Knob)just beyond the northern edge ¢f the

quadrangle and west of Little Devil Stairs,is &n a.gglormrate of green-
47’
7 stone bombs in a fine ashy matrix of similar material. At the lower end

2 i
'

of Little Devil Stairs is a small outerop of reddish-brown brecciated

rock which may be a flow breccia. It is largely composed of angular
N P .
(47, T .
) T fragments of voleanie roek which are m&o)visﬁle on ‘bh..weathered surfaces.
2y o i e

I

Microseopic character .‘--& in sectlons show the greenstone to be a

{See Pl.

Q\- ? mech altered =mygdaloidal baSalt@ A FE ﬁ) Secondary minerals, quartz and
epidote)produced from original pyroxenes and plagioclase are the dominant
ninerals, Chlorite occurs where the rock is schistose, lagnetite in

alwmo & nwisraak .
small amounts is prasiicelly-alwaye -presem., Plagioclase rods in various

stages of alteration are seen in most thin sections. 0Olivine and pyroxene

ﬁ have been reported L, but—in-thin--eeevieons-studied in-the-preparatien.of..this

D e D ot e i A D N iy D e P D iy B S iy i e T S o o S i S - - —

A J —

Phalen, W.C., A new occurrence of unakiten a preliminary papers Smithsonian

. R
B\q\k } 1l scgiieneous €ollections, vol, 45,&?-0‘3.,jp. 315,

- = — — —— - — - - ———

rep ox:\t-wthoajoe&gtmi“mﬂ“ﬁé‘i‘ﬂy A RN ] tered -and these minerals-werae. .pot

4 1 S00XORSh g
A thin section of the red/ fragmental rock at the lower end of rittle
. 4 T feagemn wS
{’q»?* ‘ Devil Stairs shovws ®rapwewbeese 2 reddish glassy matriwahic QOntain small

RS YR, e TR

laths of plagioclase. Some I_%‘\lclte and epldote\m grains and patches }’have

developed. .
wa leds

Soolenie A_g_e.--'l‘he Lower Cambrian Loudoun formation extends,\ © the
L top of the Blue Ridge im=wows—iwembipdées where it unconformably overlies



~preotr—"

the Catoetin greenstOne. Isolated areas of Ioudoun arkose oueu!-on the top

alomng PR - -
and'\east and west andes of the r-ange,\ 1 \mdorleka-by green-

ilrusive rotis - aA.uoa. .
stone and W‘M@m} ThepeRtP composed of fragments of green—

stone, dbrite, and granite, ond--are-el S

m7 Loudounn YoCm 47;0.’1,
rookes 4 fossils have’\been found in tn.egﬂ-eé-moa-te d

s Jocad oty ga ‘ﬁ*abn‘aﬂﬂ

T eadn-bo-bodiovethat. 'lﬁmy e eroded remmants of-efPvmemceuien~

ﬁofm Cols
sian of Lower Cambrian deposq.t oWBx the 3lue Ridge area.

vl 77
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refRUSLYE Rocxs
cufar, mesToRss

Intrusive granites znd gramodiorite comprise the mass of the
AL O . .
Blue Ridge in this dtsdrdet. Two mgjor veriods of intrusion are recog-
nized. The first pewied-ds represented by the Lovingston gneiss which
orops out near the easteru base of the range. A batholith of granodior-
ite)with granite differentiates, intrudes the gneiss gnd forms the prinsipal
part of the range. The gneiss is gemetiezlly related to thie yourger in-

s,
trusiveAas ig shown by similarities in the dominant minerals, quartz snd

_/ A.S,, 'qr)eoug rocr s of ?f'gg Jmkwnﬂln?‘t“tei‘j Naﬁonai Pa”‘f fiveos . Joor.
Furcron 3 Goo;fﬁ,x?, vel. 4'1, ne . W, pp.‘-POO"'LHQJ 1934,

feldspar. The rocks 2re characterized by a large content of plagioelase
VA Cornt reandy

 waich, Prequently equals in amunt the potash feldspars. The-iemge-pimgioe—

A
c,wﬂﬁmmm*mwwmm@*mﬂg&%%‘*}wm

Southern Appalaghiens.ik-genersl -Nyy WEEH d14¢0s8ed by Watson.

—— o — - e o v s g o - — - - - — s s ity P 0 e 2

Watson, T.L.,, Granites of the southeastern Atlantic states; p.S.gsol.

Surv:; Bull. #ea 426, 1910;_) Py |

———— T T — " —  — pp S SIS g T Sy . S P i O b S T e i S ety D S e T S = 0 S G e By WA S e S S iy G s e O

The Catootin greenstons 15 conginied to hbe ovest.snd high 2LRRKS 5T

8 77



district. Beneath it ar¢/granodiorite and granites which also intrude
it.
No vestige of an older pupporting rock, upon which the flows were

poured out, has been found far within the Blue Ridge range of this

quadrangle., In the ﬂ?‘ l;r ley and the lowlands of the southeastern part of
the quadrangle there are uent outcrops of an older biotite gneiss and
schist which resembles the Iy)chburg gneiss. Iynchburg gneies is elosely
associated with Catoctin pMolcanics in central virginia and is:;ra-cambrian

rock of great sge. This gne and the Catoctin extrusives appear to bve

the oldest remsining rocks of Ahis region.

LS 50



‘v IOVINGSTON GNEISS COMPLEX
General Statement
A belt of ancient granite and quartz monzonite .gnaiss/\other

) : sovth
intrusive and metamorphic rocks, extend$ along the /ea.stern side of the
ot ke es FI-
Blue Ridge tireugheni-theeontmal-zegion.ol-Fhngiwie, B%-Heo 10vingston

. Tie
gneiss)thow-io-mch biotite gneiss, desemibed—betew, and 0ld Rag granite.

(e
(Wm. Lovingston gneiss was first describedf from

Ol WA
the Lov1ngston,\pogioa af amherst and Nelson ecounties \by watson and

75

Taber; as a blotite-quartz monzonite gneiss, I

/ | -

Wwtson, T.L., and Taber, Stephen, Geology of the titanium and apatite
'] )
deposits of Virginia: Geol. surv,.; Bull. m/\uu, 1913F}}_>./‘.SQ 664

PR

(ogic lap of virgima, 1928, as

) ”tw Sjoney. Man. goea
Lovingsbem-grantt¥ gistes. The bel} of gneias seenis “to-be wider in &his)‘

Biotite G:nelas

=7  The oldest rock of this (d-u-tm'b)-ls a biotite gneiss which resenbles T

Tu )
Iynehburg gneiss. It occurs ;oq-% in “sieiw bands which are too

;
\

.

;
> &

; Jonas, Anns I., geologic recomnaissance in the piedmont of virginia,iyull.) /

i - P e e
\ - N

Geol. Soc. Amer. }601.36,&1927,11:.845, \

Furcron, Ae. S., James River iron and marble belt, ﬂrginia;\ geol. \Su:rvey

Bull. k. 59,{935, pp. 20-224
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Shet st Tix gRlogee I
narrow and discontimious to _map. The average strike of,\tha gneiss is
=t N Tie oSk

about N.40 E. Tie-moek has been intruded by,\Lovingston gnelss'\&'b-

ii—%‘m&“ﬂm/ by'{)ld Rag granite, whiehy—ineihieuw

Megascopic Aharacter.--Thia oddeor gneiss

, /
é\? W&vmﬂm Bi’ue'“m&ga is generally a £inep tQ dinm-

. 2
| coempe crained pepper and salt colored rock, It contalns a W

-
no 7
_ wé* variable amount of fine biotite whlch is the princl diagnostic
I 7 from
Y . ;,; s
| R‘,ﬂ’ \ mineral in hand specimens. The rock ranges‘bvm%a gray gneiss with

some biotite to a heews, black biotite schist. MMM% o][ X
pewrt is probably of sedimentary origin although, Meeisshdy it '
+ conléin e bardd % ganhid rrive
\ / \7, complex of rocks. ' , s of hornblendﬁgneiss oosu.
Mieroscopic iMacter.--UmmW ne rock i’s a biotite
schist or gnelss, composea principally of quartz and nntwinned feldspar. 1t
U

{
& —
q ia generally fine- o} madmm-ﬁn. grained swi-omewegmemmrdw, niotite

metacrysts are brown im-eeder, occur with ragged borders, and include *
. 7. other minerals of the gneiss. Shreds of miscovite ere interwoven with

7
o A meenetito, apatd
A quartz and feldspar. Accessory minerals’\ magnetite, gpatite, garnet,

and epidote.&o—p_no%&. ” 5
1 e 4.4«..7'; b A 3 ~
' l avmho-i-&!!;-l-wa are coarser wi _ whey are
2 : '

J ComM”J"

mashed and gramlated,"ife' minerals m&-!g,\showi. wavy extinection.

Plagioclase,.mieresline, orthoclase, and quartz are the dominant mineralse

0 f~bisdmmpapdety, Shreds of greenish biotite occuryl

\}‘econdary mzscovite\r) shred;‘:' common. Epidote is common locally as are
7

@ leucoxene borders around tltamfe}t\m magnetite.
@ o 7
\ A"O




%Quéf'f

Lovingston Gneiss
rmiids

A M
L Distribution.——ThiaKcuk occupies the low Femda in the southegstern

TR

w part of the quadrangle, The best exposures are in the ugun’ 5f Ftlan,
‘( \ Dulaney Mountain, and Peola Mills along she State Highway 1n the p, 7, valley,

of ?D. e
(n"- gneissic and schistose structure ha.s made it relatively less resistant to

erosiog‘,uhere it extends into the Blue Ridge, it orops out in the lower
7

. . soUﬁs
7 parts of wide hollows in the,\east side of~thewmeitinbedn, The strike of the rock

is prevailingly northeast~sewblmes$, which trend is followed by valleys in this

section
/’f;gaaoopiJharaoter.-—The rock is a biotite gneiss and schist

i
‘ Jacioble b pocliond o Whida OAR
{essenﬁﬂ}ﬂgfpo sed ofA:iotite, ultwinned /f(\eldspa.r and quartz,-die

R v ey

easily recognized in hand specimens. whi‘eg biotite is abundant, the rock

&J is échistose‘-’ bmmmwe{ Light to dark-gray

~ Commbf‘lﬁ 59.«\,1,(.» 0\
[ feldspars newabdy comprise an 1mporta.nt part of the rock. W

the rock was originally porphyritic, but the feldspars have been granulated
/‘(} and frequenildy mashed emt into bands which include also much quartz. rhere is

often developtd typical augen gneiss in which the ecrushed feldsapars are

/l wrapped.-h‘-\% a ground mass of biotite and quartz. The rock Lsmeddy breaks

i
with-miea-end-haveswrpidiny-laster. Small grains of blue or “semebimes) amethyst

» c‘doaﬁﬁ
7,[7( quartz are abundant M'ﬁm -anutl\ ecreas with inerease of

Mm

N b AT A TR Y U S T l.-‘.‘m\uua‘\mu.\w

biotite,

Y N T A R LA . [
N

The gneiss crope out in rounded ledges which dip steeply (to the

.

e O

southeasty A secondary rock cleavage cuts the schistosity at an oblique

L angle giving to partly weathered outcrops a platy appearance which is character-



h ‘ ' | ) PR

istic, ' The rock is generally deeply weathered to a red soil which e«sen

L7 Kogiapen ”
contains fragments of milky veinfquartz. moh ofAng Fm;

)

.

is cleared upd
Ramm -SpeTimENETtHE Telhupurn-are
stained brown with 1533&;&@‘“0%@«%‘6{%%%% on

Hughes-Rizer—at- Sharp-Reck,..about. pue—sud-sesen=tautim)miles below Nathexrs,

U LD2E-_526--0 X001} 0 N—0upOeNr e e-0f-biobilemnebew. oLl S0 by
Mieroscopic dxaraoter.--Mdspar, qusrtz a.nldb

biotite, listed in their wswad~order of abundance, compose most of

ﬁe p\u " .
the rock, In some sections potash feldspa.rs occur almost

3
¥
\

exclusively; in others ’plagioolu&l gomna.nt, “Wisirien soda-lime feld-
spare are sesgcondary to potash fel?spars in the average section. fuartz

J
and potash feldspar decrease th increase in biotite. jdorooline is

very: comens Plaglooalasende | >£‘i;elﬁ.or'oligeblase pidrepegmatitie. .

intergrowths of quartz and plagioclase lamellae are frequently twisted
and bent,
0
ﬁiotite is brown,-aﬁﬁ;.greenish—brown and very pleochroic,

It occurs typically in long shreds, which are woven t!!!m

a.round eyes of felds(of.r and quartz to produce an angen gneiss. 4

IR E VRS S

Csmll ronnTlE garnets often occur. vagnetite is common Feremhieeyhdn
asoliens where~it is often surrounded by a rim of leucoxene.

1S
\‘ziotitex somo%. énn a.lterg_ to a pale green chloriteg,

plagioclase is more or less altered to msoovite, epidote and other secondary

N I3 St a0y PG S 7
products, although epidote sgweins .gwe generally scarce. ﬂ.taniferous magnétite '
1> ol GO MMh
alter) to brown titanite, but un&!y coxene, ){ ‘d ‘r

anodiorite and 0ld Rag granite. 4Aplitic dikes of 0ld Rag granite cut the

— LK the
pf the rock. These intrusive‘ separate it from gatoctin
A

alonso 2 havs
80 tha.t, relation,\to-m not been determined. The

e Lovin sten Geiss hia%
5 -:'ggt-g m?’ pre-Cambrian néno’\ 8 intruded by El“t




prevailing gneissic and schistose character indicate that it is a very
a!ooiiont rock, certainly older than the other pre-cambrian intrusive
rocks of the region. ranite bodies intruded into 1o0vingeton gneiss
are prevailingly massive;, {fie~inilealss tRel ke loeitNautunglifdd .
before-nidiie-or-duterprocoanbrian-imee-

b
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HYPERSTHENE ZRAIODIORITE

\

HHPQ"‘W“P% q(‘avﬂ)!'d'*»r”.a":.&_
Introduction.—-?‘hdﬁ‘r\is the most widespread intrusive rock of

"
the region.ﬁe‘g composes the core of the Blue Ridge Japon this

quadrangle., It is extenswely 1ntruded by el cranite sé that there

o ey ot toctn,
are few large areas Wthh can be ex»luuvely manped as, Dbk m.
Ve — )

The rock is well known in tie Viwgimis Blue Ridde having been studied

). =

by several workers in this field:

Distributions-=Granodiiorite bodies which contain relatively less

intrusive granite have b(eenpnnppeq )sepa.rate“ from granodiorite contain-
AR */ N
ing much 0ld Rag granite.'\BoundI%"ies between large masses of the two

types can be drawn as 2 rule only in a generzl manner. The-granodiorite

Bt o

Mo toe west-sidevL 'é"southwe st of

o

PRI R N

Thornton ,ap»')%ere granodiorite composes rearly tine entire western
H»A,..ﬂx

4
slooe»‘ contalns less 01d Rag grenite than it does in most other 4&1-“15.

Na av‘*cdz Sxtfw\:s \) %
ét the top of tue mount.“n Jbw the cap of

et A

.r
Catoctin greenstonevand at ‘the baee of tne slo;é\by the Limesgeeeryys

Blue Ridge overthrustﬁw, o T ?

(b AN vy

At Thornton Gap tnls area becomes cont imious with extensive out-
crops upon the east side of the Blue ?.idge/which occur from the vicinity
of 014 Rag iountain to the northeast corner of tne quadrangle. The east-

ern aresa contains mich g arlte wnlcrl can%e separated from granodiorite .

)
(\q ‘“.\Qonly lqcall‘yf;‘ Even than as a mle, boundaries between tr1e t.vo uypgagf
b N hL ) 2 . . [ w "
roek -.m! notRharply d.rawn. @o‘small areasxcf@runodlorlte crolkout;\f/
Q0" Ty SO

w‘f‘{s
Q?}

rangle o I

ot
@raves iiountain and Rosson Hollow in the southeastern Jﬁgi-eﬂ of the quad-

$-0-pid-Ree-grantte Tty -sgitiny-the

intrusi-ve-rooit-te-peneraiiv-tor-grie T T E LB UY T R TR Y ER T W e s tor-tbw,
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Megascopic oharaoter.-—fﬁ'anodiorite is a coarse-grained, dark-
s
gray, massive rock. There is considerable variation inAmlneral com~
Sz
position and cearsenese~of grain. Average specimens are coarse grained,
"?r'ﬂ';)‘*}
with granitic texture. Very coarse or very flne facies are not common.

a2 T o on
Mr,uam.vrhe woathered surface of,"granodlorite consists of Gledw~

alternating light and dark bands. The lighter bands are wtched ewd in
relief. They generally contain more quartz and g ofben disbinctly

granitiec. The darker banis contain more femic minerals, less quartz

and a darker feldspar. TWWMM&:W
ba,w\ﬁ » g A Ao fatd.,
freshiy-preemrsorfares, This &s interpreted as & M pro-

duced at the time of the consolidation of the rock.
Com¥ "‘h'l Te W4 R
,\Feldspar isAda.rk gra,y’\ greenish-grqv,/\sometm light graygdde=

M»ﬁl» X‘
,cp.lnx..,\jt is ef£iem.untwinned, but nolysynthetic laminaze are very common.

7

The Wlight;-gray feldspar is usuelly accompanied by an in-
crease in cuartz, producing a rock intermediate between granodiorite and

granite,
rrI—

Pyroxene, hormblende and biotitewne—tmw.‘u

recognized in hand specimens, These-mirmrite-rre-sezttored-tr-srgli-ampunts
through-tie-rock.. it locslly - they -may.-bo--aandant . Somebiaes narrow,

{ }11.\«\ A

] i
blende or hypei'sthe§1 is:ah-eail—on top of the ridge between Im&x Rock

lighteézcolored zone-like pegmatitic bands carry considerable coarse harn- (
Narys

an-

and the Pimmgoele e near the hesd of Hawksbill Creek. Biotite ie—fwwerentie
}\as ) T2V

Mkaroduced in granodiorite and 0ld Rag granite at contacts,

w'cﬂue occurs as a primary mineral in the granodiorite in mamy placesw
no intrusive granite can be seen. Biociite noi.-apparently associated with

granite--i-e-mbundant--in-figires-up-te one fourth inch in diemeter in slimhily
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L e 5 K M -7
g o s A g ST T S DAl oo A U 5 32T Y, e . T '
£, A mgshed-awemoIOFTES 0T TH BoUtH s1de o ¥ Hawksb i1l @resk, absut 31x-terths
g3
of a.mile.above -9t -FBOYLY It8eTon, Blue or smoky duartz ig present in small
Tl 110 d5calidy, Comm a4
or moderate amounts in,.granodiorite. Small red garnets are .

ﬁra.nodiorlte is massive and has not been disturbed generally by reglon-
V«X‘)
al metamorphisme It weathers repidly by mechanical erosion so tha t!‘surfaces A

are ou-i-t-o fresh, and-uansdbered upon s‘bePp alope Ji a:—'berepsttn 1ow1ands;‘\:$.’eathers
»7/ to a red clay soil ﬂmhmmh—hm exposed  surfaces have

a characteristic pitted appearance as minersls dron ¢ut during the course of

. weathering. Lagnelilie—sends—gre-common-in. 20666 -and. gudlies.
PAT A
Microscopiec character. --TWM\G onsiderable variation

in the proportions of the dominant types of feldspar and in amocunts of Juartz.
eyt th h’,‘(
In basic varieties the dominant feldspar is generally andesine) Xhich froqnonbip-

_,/ fails to show polysynthetic twinning. Orthoclase and microcline also oceur,

‘( frequently intergrown with albite as microperthite. Coarse mieropegmstic
10)>

intergrowths of quartz and Peldspar are common.(:ﬁi. kS?Q Pl - 'J

15 PATRIC Comn agen

The dominant py-roxene is hynersthene but augite frecuentiy-eecurs,.
Som.. oh Tde ¥ e i

(\Brown rongly pleochroic ,bioesite--00okisdii -80u6-thil--0004i000. Somo vk
I3

Q\

irregul shaped patches of brown hornblende oeewmswisiew-msy show micro-
graphic intergrowth with quertz. The mewsl accessory minercls are apatite
40 and magnetite, Twu&mﬂymutté“%s’hnm&f Secondary minerals are
Q\s"” un.important.(w ( JCe ?‘ )
@} n’ltn loss of femlc minerals and plagioclase, and l.’ctzrézrease in ortho=
9#‘;‘/ 7 ¢lase, microcline microperthite and cuartz, the pock (Maoprﬁ,ﬁches the
compesition of the 0ld Rag granite. This change has been noted in mighes

River Valley east of Thorowskfare lountain.

7€ .
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- Granodiorite has been described by Watson and Clin;/(ﬁ'Om
various parts of the Blue Ridge. They preferred to classify it as
a hypersthene syenite; gltMugh stating s tim—sume=tbme- thaty,
"based on the faet that the chief feldspar is andesine, with eonsider-
able but less alkali feldspar (orthoclase), the normal facies of the

rock should be designated = pyroxene-granodlorlte" It was classified

as hypersthene granodiorite on the Geologic Iap of Virginia(wzs) .

S g S — - T iy i T s g . T el D e S e s P e P O T e W

Watson, T.L.,, and Cline, J.l., Hypersthene Syenite and related
rocks of the Blue Ridge region, Virginia: Geol. Soc, America Bull.,
vol. 27, pp. 193-234, 1916,

- — T — —— it — P i T e O e T . e T Py o, i T -

The following analysis of the rock from il Gap (Fishers Gap)

was published by Phalen who classified it as @n hypersthene aker

D s e e . A e T . P S et gy sty T it T . M o G e o it W o = o e g St D Vo o

Phalen, V/.C., A new occurrence of unekite—-a nrellmnary paper.

Smltusonian l‘isceam Collestionsy vol. 45, 1903, PP 306-316,\

D . . D g P T . P i e s S . e P . g e e s, . D D P e e D itk D o B g, Tt W o T T
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The rock near Fis*lers Gap seems generally to have a higher pyroxene "“;

e IR s e T

content WHWM MW
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her ana'j,‘vses of hypersthene syenite from parts of the Blue Ridge south-

/

west of this district were published by VWatson and Cline.

0

Uatson, T.L. and Cline, JeZ., Op. cit., pp. 202-203 .
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af 7 e ¥ Relation %o Catoctin flows.-~The relation of tie inbrusivep
@0 }1.;— F
A T of this region vo tue Catoctin flows is difficult to deter:iine becaouse
rarely
exact contacts are Mfound/ i r there is ofven
nothing et ean certainly be ilunterwretved ze an iurvsive
effecte. Ig,_?‘qor:‘.w,l granoaiorite wich is not
’s i e LS SRR e . St i L s amees i T Y . "-*""L
zel xc:;;}v — with greenstoneﬁ the StOﬂJ an re#
e b L eowmppw £ ilcice Ak ] dabex, ohet Mld Ta. ranite irtrudes the

flows and the clocse enetic relationsiis of this gramite to granodiorite,

. (B
M sugrestsftihc tA\rfno iorite is wounzer.
elian b a,(

Southwest of this uua.dra,ngle’“-o{;\g;anodiorite W in
greenstdne suggestimmg. an intrusive relationshiv. O the Scvline Drive a'om:t I
e £ o

\-‘» S “OW mile{ east of Swift Run Gapw RIS roee= 4 cau: sordE
) ‘SF:V‘)' S

is in coun.act witnu typical sreenstone. M’\ f it sranodiorite sz

Y
to twelws inches .ide cut the greenstone, in places forming a network ,

Pabborn, Tho-ereuddiorile-ib--nartly alvered-to-nnakite, TlatwdRiginad
feldgpar. of.hie . granvdtorite woears to be andsel e Oy Yasie olirocliese.
Relation to ILovingston gneiss.--1t nay be inferred inen-tseeoweiicnd:

bi-c.wuk’**
provd® that the gramdiorite intrudes the Lovinzston gneiss, sinee the

gneiss is uncuestionably intruded by 0ld Rag granite. 0\')1ranod10*1‘ce Tue

1:ntrude/ i the gneiss of this ares ek {Jarge masseaa\but no dikes iy ' O

7 7o ‘
P have been foundm The massive cliaracter of'gramalorlte in ( ‘

A1 L O 4
= contact with gnei 58 suggests, B 0TS - BACHUL. sge~For-&t, The best evidence M 5‘*/?(30

/

0 S W
QJ-( 1ntru51on-ooeérs in the mutheast part of the guadrangle vhere the 1483y vE.
grancdiorite meee in (Graves licuntain is mearly surrounded by the older, / 7

highly metamorphosed gneiss.
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L OLD RAG GRAVITE

he e f;HMW
Introduction.--This rock is,named fron bDhewgbabmieb.all

A

\0‘9 014 Rag Mountain., Except for the granodiorite, it is the most widespread
S IntFos e potic SV 5607 Suaplen
;\(o‘/‘ f’(é,.z ' intrusive of the Park ares, MQ:E: occurs,gopeeia-l'iy on theﬁeast side
VA Pn). I”{* 2 _({mx.\x
s g;:ﬁ;y‘— of the vengel. It is & coa.rsnjblue quartz granite resembling a facies
% /
P of the Marshall granltegxmlcn was nanmed and described by Jonas freul-ueew
. AN i S
| P Varshall, Fauquier county,“)as "a pink to green granite and gquartz mon- i
’ _/

zonite; injected by a pegmatite with blue quartz®. Imrshall granite as
defined occurs\in a belﬁfg_fet{é%‘6?"'"15‘}15"3’1&5 Ridge [i’etween grancdiorite and

Iovingston gneiss. It was found to intrude Iovingston gneiss =and Catoctin

¢

- ———— T ——~ —— T — . ——— T et T [ . S e T G o o o

Tie MgrsheH

‘*‘P"‘\ . The blue-quartz granite injected into the older facies of +tirks__

~
Qrce-k can not be separated from 1t }wnere it has been mapped by the writer ,

\in the Warrenton mg!vmj Several thln sectlonslwere examnedﬂIfrom &.r-

shall, the type localitgf The greenish, mashed variety contains ortho-
-7
fep elase, orthoclase-mieroperthite, microcline, some plagioclase, and con-
» .

7| siderable quartz. Considerable greenisi{-biotita oceurs, mch of wiich

is secondary. The rock is mashed and more or less gramlated, but is not

an augen gneiss as is the Lovingston gneiss. The feldspars have been con-

siderably altered to muscovite since the period of granulation and fractur-

-
Y SN WY
BAl U et e Ev e

= g e \ Ly e Sy Y ' RARE

___1 -T'MCCI‘T’“; G»b. . G\_/xdyy A s ORI ‘ - . y

. . v L Frld gy .

Wa(‘m LA o W “ TN AL AR ,; e : \
A .

lava flows. ‘ ﬂ "% ‘

D
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9, 7.

ing of the rook.
The blue -quartz facies, which in this locality eppears to be
G ALy ) )
a pegmatitd o; the older granite, resembles 0ld Reg grarite.in—esmé Toe¥
fram MW J
specimensund=thin-seetton®, As the Blue Ridge is a‘pproached‘On the
Stony Man quadrangle, especially in the region of @14 Rag pountain,
more L
this rock becomes coarser a.nd,\wideSpreadfat"‘the surface/ where it may

be mapped as a distinot type. In texture it resembles the granodioritey

lochlly‘ t gra.des[into granodiorite and at other places intrudes it.

‘(f
Distribution.—The éistribution of 0ld Rag granite so ¢losely

follows that of the grancdiorite that in many localities these roecks

can not be separated&on the map., The most widespread and typiecal y
'7/0”»5 j

occurrences of this granite are in the region of 0ld Rag Mountain, Tom\?/{ ({

Mountain and Brown‘ks Mountain 03 the southeastern part of the gquadrangie.

m
In that soe%m-‘the mzgsive granite and granodiorite emees guﬂ:mh:m

mountains which are partly surrounded by the more easily weathered
Lovingston gneiss. Smaller areas are mepped in Thoroumhfare lountain,

in the upper part of Corbin fHollow, and south of Thoroumhfare Gep« A .,

'2_ n QX"GH"-)
typical exposure of zbout two square milesAwhich may be seen along toe

Hazel Road occurs east of Beech Spring Hollow near the Ise Highway,

PR il

Sewinmen st

Areas of granodlorlte/ieast of the top of the mountein contain dikeés and 4

Q.owm
stringers of granite vhich are a-emeﬁ-m-o-/eo abundant- th“t the rock more

w\.M"dv{
closely resembles granite than granodiorlte. Thdy are o-! much less—fre—

X oL nor«r,m-‘
quant ocrrerew in the granodiorite expeswre upon theK\m side of the
4

o
ridge southwest of Thornton Gap#k&)» (JO? ﬂ Vi
Megascopic charaoter.--Light-gray, untwimmed feldsPar and blue

al T 0N ey g
or smoky cuartz are the prlnclpie minerals of this-wosk. Uhere—it—

w‘ﬁ large masses, as in 0ld Rag ipuntain, it may be as coarse or

coarser than the gramodiorite., The feldspar is light gray or nearly

highby
white inw quartzose varieties. The quartz mzy be distribuited-Lirough



-

& the—week sparingly or abundantly ie-wedl scattered fa ] ox;‘may be (er
Q/z L, QA&WL-L&YW&” P ‘)7.,{..5 I
7 concentrated in discontimious planes|to nroduoe the effect of erude ’.\Mm 0
n NIV

1a;yering{.

014 Rag granite is guite uniform in mineral composition and

general appearance. It—is-usmailyF-e-ecewse-weck, It is rarely fineé

graimred, but in dikes and small intrusive bodies the minerals are

ePben sbout the size of coarsely gra.mlated sugar. Smll bodies

?; oi-blvie-nook vhich erop out in;ég ;.;vmgston gueiss tend to be egui-
gramlar and moderately fine grainsd., HBend—speuimars from»thi«;;ﬁt-

riaﬁ,@mawamm-mmm*'Iﬁ”‘éﬁ'a“i’-"s“’e“ﬁé“‘é‘"s’“‘b'r‘mmn.

‘ Qq,
franite i $ome moderately fine-érained near contacts with

whoreas masy 0y
Catoctin greenstone,vwhide thin }95-9-1-5_-:)1‘ grenite injected into gran-

A

odiorite are freewewddsy as co,arse/\as the granodiorite,

?

‘ I,\/elds_pars generally temd to be equidimensional, amé in coarser

varieties ,are half anm’inch to an ineh in diameter. Crystal outlines

N

are not generally developed/o-i:teae—t-he/\speclne% resemble/a mass of

.

oleavable feldspar with smaller quartz grsins scattered through eut
-7

@3\‘ - }éldanar of the granite is usueddy light gray »rereiy-—nesvis.white-end

~

7\ )
{- f flesh~colorede.

? bwj— /S

7 . Quartz is generally light to dark blue,Asanethn purple) -
BRI o . S
colorlesa)mm-smky Qartz and feldspar are fregmemty equally \f‘,omo SpEcH s
7 maced. @ % '0 plgrnf -

responsible for the color of/\the rock  in-hani-spediuens. Somyirhmes—
7
large amounts of dark smoky quartz suggest, at first glance, o false

Biotite and garnet are common in this grf:gitefbmﬁ
W *“W*’Vi’”"‘-

S e o S REETCEEC BT -T L S 7Y ,‘ce_rtain 'areas) 1large plates of

7 - fep)
L mica have been reported from one locality on Hazel Lountain, 4 blue- - '/‘ &

of
basic character & the rock.
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gray variety of granite occurs locally just east of the quadrangle
_ fhe sontr-srier-eh
seush glong,the road from the Lee Highway near Estes Store towsxd

Piedmont Schoob\as far as Jenkins Hollow, The feldspar (orthoslase-albite |

perthite) , shiek—ie—simost-tio-aoior—oi-the-suanisy causes the rock to havt O~
preserd—a uniformly blue~gray color.

Mieroscopic character.--The true graonite eontai ns mach quartz.

The feldspars are orthoclase and mierocline, and orthoeclase and micro-
meooo)
cline-microperthlt(e/\w:.th rods of albite. mMMMMer-

istmwmmWW) Some thin sections consist

almost entirely of microperthite and quartz. The(.) plagioclase rods ame-
in P\0C¢3 aboul™

80Me 11100 S-Jiery--abundant-andciecpiionetly constitute nearly 50 per cent

of the microperthite. Potash feldspar and microperthite are generally

accompanied by more or less albite or oligoclase. With increase of
'ﬁ’ 3

plagioclzse and decreagse in quar'szgranite ey orade into granodiorite.

5
The prevailing absence of ferro-magnesian minerals is noteworthy. Biotite

“and garnet occur loeally, but séwee they are not generally typieal of

the rock, thew-will be discussed under.a.later beadiung. The minerals

are fresh, unaltered, and rarely show effects of mashing or metamorphism,
A greenish-gray biotite or garnitiferous granite occurs mar Tl Wt (D v
D)

ryfs Rock ftummel on the Skyline Drive. A-thin-seedien—ehews this rock/'\he

g4 O ges
- Ka true gram.teA the feldspars are albite~oligoclase, orthoclase)and

orthoclase microperthite.

“he Lo\lmqf}—"

Relation to Lovingstonﬁﬁeiss.—-"‘hs granite has intruded this

gnerss .
roek upon a large scale. Large and small arezs of macsive Qld Rag granite



®
4

.

M »z

QJ‘W
occur in the lovingston gneiss in the southezst and eastern parts of
\n
ti® area. “The granite &f Brown‘/)% Mountain is practically surrounded
, )

VA S

A .
by gneiss, Bast of the,massive granite omeas, are abundant dikes and

A
nfe
stringers of granite in the gneiss, vhich xZeu-eH'y follow the direction

of rock cleavage, bub-somstimes-owt-oodoes-i¥. Small Gikes and stringers
I sther pioces
of granite a.métms) show sharp contacts with the gnelss &F Semesimet cranite

Mart o'
has soaked 1nt07§nelss to form a hybrid rocke. /,)the granite is ucu.-Hg--ﬂ-nh

T B 1 Cin T:r $
{ um?terv%pnd\/unmtmnorphosed,. al-bheugh-the K,—nelsx has been profoundly alter- <~~\
Jo4)
ed fromites—oriaineb-osndibieon by dynamometamorphism. Thens smalln@-mm:s- FE
fro

_iitrosive bodires - &7 Ih

ixag of 0ld Rag granite are well v

Moly Beghvan, Holb 7 Thsats )

exposed in cuts slong {the ¥, T, Valley road}southwest of Sperryville. n@& m‘“
trpesure ’2 yA

g00d Mlustration oeewss on this road

— 7,

' )
TR

8 miles west of

the road to Culpeper. ,J
Relation to Catoctin flows -z enstone 3
h ﬂ)e Oid & AN g e LT
D omdered-by % gran _the Stony Men ouadrangle'therefore the

contact relations rs have been determined ﬁ-ou other
akd .
see@oas of the Park ames. Rather fine-grained zranite umnderlies green~

stone iw-pladees at Hughes River (Gap, tut the i_n.tz_-_i_zg_y‘r_egrelation:,can not

be demenstrated at that local;g. The grenite imtrudes the granodiorite,

and is therefdre younger thanACatoctin lava flows.
'Clea.r%bt examnles of the intrusion of greenstore by granite are

difficult to find. The best locality discovered so far in the ga.rk area

is near the Mission “ome in the southern part of the Elkton quadrangle.

the héshwey-east of the lemorial to Bishop whittle, coa.rse-grainecb

garnetiferous granite cuts Catoctin greenstore. There—seoms-bo-be-a
tendency for.hiotita .and. garnet Lo be-develeoped- -zt comntacrs of bhis.type.

A mixsd.roskid.oommonly. produced, wiich omsiste of narrow bands-of

greenstom, hiotite seniet and granit 6. HHE" granite T8 TrErTEmty-sarnet-
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b ands

Trergaes In the fields east of the kiission, some regesss of unzltered
greenstyne occur in the granite,

Relation to hypersthene gramodiorite.--Blue-quartz granite is

constantly associated with granodioriie«'bm% the park a.re;:.u

The mode of association suggests that it is & differentiate of the

granodiorit It is injegted into diorite in large masses or as
iS‘eo vl. 2, r-vtanv) lacks
dikes and stringers, (ﬂ-g--). row sheets of granite

alternate with gramdiorite so that the resulting roek has a l-esoiod—-or

A\ST\%T\L, a(’v? hvf’&- : iy%he

banded eharacter which 13Wby weathering.
granitic leyers appeaw-v0 resemble the granodiorite closely in mineral

bads

"o (%

composition but contain e-lesges-smonni~ef quartz, Iﬂ"m:ﬁ
7

is possible that the two rocks were differentiated at depth’ and intruded

similtaneously., he Tk
wheirer

It is difficult to decide iIn the fiel%@certain areas should

be mapped as grenodiorite or granite. In the upper part of Hioholson

Follow tne rock resembles granodiorite in general sppearance but i$

highl
nZs &uartzos/and seemp to be an interwediate facies between the two @
types. At thlslplace, )a,nd id otmrMs the two rocks i

Wt tlus appears toat all variations from true granodiorite to
LTy
Intermediaste facies are difficult

{

true granite ocour irn-taie-pegien.

to separate from the granodiorite with which they are closely related.

Large masses of granite occur in e granodiorite near the head

and- 3 Hwt Srewd
of Corbin Honcvvﬁr along mazel Road. /\p'ikes and stringers are found,ém

menyreTixmass Narrow bands of granite inject granodiorite along the bse
Highway east of Thornton Gap. The section along the Skyling Drive west

Shaws s
of Maryus Rock tuhnel mm-naml:‘—ef granite dikes and string-

infrud o 15 . . .
ors W—%e e granodiorite. granite :n-tﬂo-da..a.a is moderately
nﬂ( -—9 - .
finefgrained. Stringers and &b&»dikes of ooarse«gramte of the same type

|00 2

(1s>

b

{‘ab’ iry
fa"‘“bﬂ")(’r

laelt?
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AN

;nvv'i.wr col s ®
cut all the otherAintmms‘ o Sems-ietite—itedovelopsd-in-ile.gran-

especially noticeable in some ass beyond the limits of the qua _a:nglgj

norta of Sperryville, as vell agfin the region between the Lee *‘:' -nway and

01d Rag liountain. [Bioti’ce ocayrs in smgll fla.ces) Flakes of bfotl’ce half

en inch in diaseter occur in gry

{

Jenkins Hollow. A plate of biotifte several inches across was ﬁ{lcked up

/
ite and granodiorite near the fhead of &3{

A
]

i

rather sparingly in large, 1rrégular-

Lrd
. arv
shaped patches and grzins,. It is dark-*-red frequently oxidized in

in a granite area on Hazel Roadf

\Jﬁarnet oceurs pe

ha&d ispecimens., It is distribujgd in a patehy menner and is £ 1r1y

bu‘\‘ onl S]nqm 1 =0
abundant in some pla.ces,,\

in others., Srmall o%—
currences of especially garnetifprous granite may be seen on t ’ road
up Thornton River north of lee thwa.y, along Hazel Road, in fidlds
west of Thorowgfare Gap, and alopg the Lee Highway east of Thor; ton
Gap.
comreia

An unkm&ai variety of granite occurs in Buck Hollow sbout
three-quarters of a mile south of the lee Highway. The rock is white,
very finedgrained, with milky or transparent quartz and mimerous small
patches and grains of red gearnet.

Gaalngic&e.--’rhe intrusion of this granlte probably closely S

followed that of the granodlorlte. It intrudes the earlier pre-

Canbrian rocks of the Blue Ridge,/ and uncOnformably underlies Ipower

Cambrian sediments which are in part composed of its fragments,

!

%
| /\(F}
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UNAKITE ARD EPIDOTE-BEARIITG GRALITT‘

Pink, epidote-bearmg rocks of dlorltlc or granitic character

sre couuion in this region. They may be considered as facies of the

N ’i> M) e oecyr "%{r
e granodiorite anmd 01d Rag granite wiere they,gre near t-he-contac‘ﬁs,\with o

Catoctin greenstone. In some localities these rocks ocecur in dikév: ike

FIekd
bodies within the intrusiveﬂ in such a manner as to suggest a 1ater/ and

PO ssibls a pegmatitic origin. The ferm "unsxite’ , #isoUSsed—INdotel Rago Sy
>
Wb used in this report to refer to facies of granodioritic character

as contrasted with theoo-/facies\which distinectly resenble 0ld Rag granite.

It is, however, not alwsays pOSsible to make this distinction.

' Distribution.o"l‘he important bodies of unskite and pink granite j'
ik
generally oceur at or near the conta.c';\of grancdiorite and granite with }{ﬁfﬂj
Catoctin greenstone. Small stringers, dme/\lme areas and patcihes occur -~
—3 g net ;‘,”&k,{nmh 61 ‘
in many vlaces kwdehin) granodiorite but are generally téoe-aniwmordmrit-40 A
s
."',.\'\' mapd Ehestoreas - @eneraddl-have..a. norvheast tremd, (any such areas occur
X, - or TIe
"7 in the granocaiorite which cerops outAQn the west side ofABlue Ridge soath—
mou* a

west of Thornton Gap.' A smllwon the west side of the 91%0. -
‘ ;yﬁ 7 Lgcz_gurs near liorning S_\a.j’ A small dmez}lm zone of zZranodiorite and :
2ol ' Wumt& - News Bloriust™

’amte alterea to t-h-re—mxA erosses the old Gordonsv111e/\pixce s short

distance northwest of Fisherjls Gap.
A

A large belt of pink granite and unskite which =dee contains much

)

granodiorite and Cld Rag granite, occurs near the summit of the Blue Ridge

on the west side, between Tannsrs Ridge and Sexton Shelter, The belt is

almaest of
broken west of Black Rock vhere plnk granite is W completely
i s “Rr )
absent., This belt lies rext to the western na&m ofpCatoctin greenstong,

and extends under it, for i1t is exposed in Dark yollow, east of Fisheré

L e m&ﬁ L‘? o = graved )
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C

el

corner of th}

/\w the

Fean

s exposed under greenstone in Little Devil

Qs RV T
Gap where erosion has removed the vedeenie-meelin In the northeastern

Qrw:..ﬂ.

K 9
Stairs. A smell patch of piuis-gwemite occurs at the eastern m@n of

the greenstone area Jjust west of Corbin Hollow.

The granlte of 01d Rag Koumtalm and Brown /ountain is compar-

T ""Wﬂm umv T
atively free of ¢

acter .~-Granddac varieties are coars

Megascopic
4

7 )
e crained, pink e red granite.
or red potash feldsparh blue, milkyJ or smoky quartz,

3
aseormeirted~dy more or less epldote in the-fswm-eds separate grains,
'ﬂ)o Orra ¥k

A

ands

S

-

Somi .
4\

gramlar msses,\gﬁstringers @ veins.
iy :

Thegewc& > 0

(T")Q Ubd‘(LtLI.

_ .
e%to Fedinm — S
. ame o

The principal constituents are pink

53

&% ocours at the margins of

N

greenstone in dikwike veins in granodiorite and granite, where it may

from

" replace the minerals of those rociks to form a hybrid rock.

The rock has

a wide range in oomposition,hl.y-hag-bo-tween a pink orthoclase-microcline

i

s

PN

7V
i ,;;.f.ire, ]

D)
granite with blue quartz to a pink granite with epidotep increase in apidote

and loss of feldspar produces

variaticgzglxga,y ocqgr)between normal granodiorite showing slight alteration

a2 quartz-epidote rcok.

In granodiorite all

of feldspar to epidote, to a guartzose rock completely altered to epidote

e T

and pink fe“]:i:;a:l.’

various shades of red and pink.

Th

[

o
lor ranges from nearly brick-red or purplish-red threusk

pink or flesb/(oo 1ored.\

i ek

-ut.a

1
i Hrﬂ

o i L E St

In granite areas the color is often wewss light
%_,m,»mséleekr

N TN e K s M. s e T

o

N
The general appesrance of the,\re-ek veries markedly from place to

place. Pn this quadrangle it is weaadly so intimately associated vath[‘in—

TR bodes

trusive

7

that mo area

A
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exclusive ly/\os-th.i.s.:m « DPer-

haps the best exposures aﬁ—pnm&(w@.found along an abandoned road down

A
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Blue i?'-c‘fete.
‘ the west side of the Meuntsiw from Huches River Gap whewse Wﬂ@ink

granite, eut by veins and stringers of epidote, occur$ h%%.

Microscopic ﬁharacter.--wn-uoﬁ-ann—?granitic facies shew

3
th he—mpgiehps donsist, mostly of potash feldspar, plagioclase, quartz and

n _ A
P (See Pl =
Q\ o epldote, ( *iz. ‘),‘ Bpidote, which is secondary, occurs in irregular

v L - y e
skeped patches and veinlets&ﬁt is osberr associated with@ green
Tt :
)
chlorite, hematite/\-or magnetite., Weddebe may be a very abundant and im-

i 'a\ h ] )
o ‘ ! //> portant constituent/ or it mey be mnearly absent (=) (" ee 1, 'J

sections. {Orthoclase and microcline are the most abundant feldspars, but
they are practicidly always associated vwith more or less plagioclase(ﬂ‘é"ﬁ’)' ?
MWWW‘MB&&”*MS /f

are geverally.albite-which-i8 sometines a very  importent conskitaent;~ fo |

s

i"J {;}QCP I

1&' / Peldspars —often show.
Ga.rnet may be present; M it is partly altered to chlorite.

i

9 Green hormblende wey= occurs /ﬂbaﬁq ‘

Relation to Catoctin flows.--The dMséwibnbiesi¥f pink granite upen I
- . M 13 1, }AU—’
this quadrangle and in other of the Blue Ridge »

[
a Athe contact between greenstore and granodiorite/ but these-are~eked many

~J

occurrences tamé-are not ad==d3l related to greenstone. The belt of granite

T on the west side of the Blue Ridge extends northward, into granodioritedt

e/ e beyond the greenstone outcrops’\' ; amﬁ&«w
~ BRI s 111 . Tk Qe Zd Imt _ )
The ,agosredatien of fthems is difficult to determine,
X~ A Yy
— Sh . A .
7 - because the greensione is very changed at its contact with granodiorite
"t , Sa et O
W “ ’;A and granite, In the s]ue Ridge oi—#hel\natur Bridge Speodmi—emwedyengle simil-
W .
ﬁ.ﬁ;\ , ar red granite intrudes greenstone believed to be of the same age. Vesp-hiiile
. -
“\»" / :
\




105 »77.

~ Slig X
" Godindbo information has been obtamed 8o far from a study of available

contacts upe-n the Stony l’an quadrangle. Granite P’nggs/m erop out
#n greenstone areas/ suggest an intrusive relationship, as in the
extreme southwest corner of the guadrangle., A thin band of greenstone

was found in the granite just west of ughes River Gap. In Little Devil
0y 6"‘”"\

Stairs red and pink granite occurs under greenstone. At the contact the fﬂ
P
greenstone is intruded by stringers of the granite, Wﬁ“m

qrgm&/nw‘
of chaloapyaiie . uranltAjulces appear to have soaked into the' ébewsbut the

observed effects that may be attributed to contact action are confined to

o besa [ part
:\,@ th;Mf the greenstone., At this contact, as at others,
N e 8

\)“ﬁf : ,\the granite, which is fine grained, fwecuewidy a.smn%i. brlck\gred or gasper'
(o

et T g
o r‘ o
W ’ red eewdes. S,mta.m,é) fine-grained granularw’gpldow ﬂ qua.rtz é
/OQGIJ"L mlﬁdl u.'
occurs, at the contact. 'i’he,\quartz is otem red, b

vt aj‘

i1 Lﬁa&_&n’\ greenstone at such contacts weme contaln red guartz gweies.
> = Relation to /li‘anodiorite.-,LReplacement ofw by pink feld-

s&r« -and en1~ote nas nroduceu Sl iBlimtat i o1t eW, Theee-iibioiidoumps

/ L yeberee uhe feldspars a'ﬁ“a ferromagneuﬁi mnerals of the granodlorlte’ Bx~

|

” tensive repla.cements occur looally.> In places the g)ogupfﬁ!-ivq feldspars

Oiuliibauagnenedionite are but na.rtly altered to epldote; Qe t oy myxhgv conr

pletely replaced by epidote and pink feldspar. Such effects are generally

loecal, so that at a e A s

few feet/the intruded

Py

rock may be unaffected. N X

W s AT PWE A
o= - oy A
s e P YN

@ e 0he veio®y usually des:.gnated a8 ‘unakltei conualhs}pmk feldspar \\

IR L O WIS AR AR XA RTINS s T R T
A

{""ﬂ}" A e v \\\%‘\\m‘\i‘t‘\“\"‘ * m ( l"”‘
& - oV ig‘%vhaeh—emnpﬁses 50 to 75 per cent, oiﬁﬁa‘:\m “Fhe ma'a.ning,\mlnerals are kY
‘ é PR \,vwe'b‘?n”t'l'&'\’w«m‘x /
- P Thowgh - amanns
;’fa‘ { epidote and (generally bluejaadl\so_xem Sioky or mllky ua.rtz’J y.b.w“ 2‘
X e T s ‘”mMmumw AT S A AL i ;
P T
> The term "™unskite® was first applied by Bradley to W— “"‘Wh\
vock oKX _ _ )
reaees in the Unaka Range T&E the Blue Ridge of XNortn Carclina. g Nerin Poge -t

e o 'F-!P TS IR
Ot’) Unmﬂ;? CQva Ppm':ﬂ roc\y Trem. lha Uoaue "-)avme ok Tie kordecs o rars®;

Bradley, F.H., dner. Jour. gcl., 3rd. ser., vol. 7, ppe. 519-520, 1874.
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{ Occu rs ot el Dlecso

\;na.«nt /‘qu:n this quadranﬁ‘le.

Small patches occur Mn the granodiorite areas, especially south~ (\ :
. Nowi HHarvet "

wost of Thornton Gap. Two occurrences on the old mrdonsvilleApike
near ™isher )s Gap are Large enough to map. U?lakite FOGNICNOE. LW ©

T3 4 /
I&gscrlbed. at thls loc@lltv,\mminm\oy Phalen.

- A Newy oCedrremte o Uk?d[((h: - - G Pre‘l‘iﬂ,[‘l’)al'd-z Pabcsr:

Phalen, W,C., epre=titd 3p-d06=816, "
® Sv.ithsonien Misc. Coll-, vol, Sy pp. S0b-3tb, 1403,

A D s . 3 Py, O s P T P it e i e D s N e s e S D s B S v e g B, - - -
- — s

The largest area of irus unaikite occuwrs near the head of Dark
Zollow Jjust east of Fis?@ Tap. his body is of variable composition.

Generslly ine

feldspars are pink ond rmore or less replaced by or alterec to epidote.

\§ in places FTnir3
Epidotization zaag;\-be marxed, out, in zoay m’\ criginel feldspsrs are o
i\ Yo // JaE
partly altere. to o  reeulsi nass of epidcte and quartz. SmallYKed cuartz /,{

st AN T a0 N A VS S SN A .
\b'raln”)are scatterad lirougi: tl-e nass of vie ‘unz‘:,:im:ue/ or cre inciwded in

NP

the feldspars. Txeellenu ix-rd sheciocus of analzite may be Obtained im
U cidsabO@edod diing 0 ﬂwwaltv is too Local cmdhetowmorpe¥ tc

randen. fag-Eecde 07 coilozralod volae, In soime places The origincl coarse
texture of the .rumodicrite .25 Deen aJreserved in s»ite of complete re-

placement of original feldsorrs 7 ainy feldssar «nd epidote.

v
4 di}#%i}ce zone Of unexite in ronod iorite is erossed by the ;- - ,ffm.;r_
™ e 'ﬁ :’th,r,
highway sbout gL_’_\jux.Le nort.omst of Fisher\'s frane 3Jeveral 4
varieties ofuilhismafids are oresent here. it e wdy is
S hawd L .
occurrence/en grenodiorite with tdseeididtioso® red feldspar,; true una-

kite consisting of red feldspar, blue quartz and epidote, masses of pink

feldspar with some blue gquartz , epidote aml blue quartz, veins of epi-

SRR ST TS TR Tl i o 5

- e s N

mv‘)z \x f? Af 6’3.\‘«) éi/(‘\ e ; :! ‘A&a‘s fa:-.m



‘ dote containing large plnk jl.’eldspars and some blue quartz} and masses
@ a of nearly pure epidote, semeiimes containing cubes of pyrite.
L A narrow band of unakite wiekelssingrprobably an extension of the

one deaeribe% above, occurs on the old road to skyland on the west side

_, Rlue [dge, ?

T 4 of the meuntain) i ’ﬁs roeck cows- light pink feldspar, ,
Y ;vﬂ/. )i ‘ R ‘lh e y,"./.
lngH ‘“)? *  blue or smoky quortz7\patc.hes and stringers of epidoted(vhg!h contain s?na.ll o D) /;,?

5+ : reddish quartz grains.

™, i v/
i Unsitite oocurs in Little Devil stairs. A neew grade showing slight
| A\ BuskqupA &r ng slig é]ﬂ(’«ﬂ‘rocfc
‘ 65\,1{& replacement of granodiorite is found 1nM at skyland and at plackrocw nmJ |
)
\\v‘&) | /ﬁodt near mﬂhea?s Gap. WSeveral varieties of-wemrbbo.ay
‘” near the skyline Irive just northwest of Fra.nklin cliffs.
b Origin of unakite and pink granite.--The o:o%nmuf unskite and pink
granite willain the fareavef-shdygtony Imn quadrangle do not -aeen-bo'presgnt
; sufficient evidence to support conclusively a theory of origin.for=thewswer, (3 ’2
‘ dnnbse 4, A O
Field studies garmies—swto%er tho\argmbed—wy Shenandosh mationsl Parky Jﬁ‘i
Gz
howsweme g show that there is a striking tendency for this rook to ocour , ' /og, 3
thronshowt~sip-anea at the contact of granodiorite or graniteé with N
Catoctin greenstone. ﬂ‘ohtad r

Sl N Dy e 4 N x-.,
e “mm TSR e Stem- W'fhaw goT™ mubémm “sve.dntras- @

N o] oL
> re exmss contacts are sowme found there is in many places more

or less alteration of the intrusive rock to epidote and red iron oxide ., “pee=—
q

"""EWMW In some places there is a wide

zone of altered granite or gramdiorite, in others the alterations Oweiiede
2 mlaccs oltratio ns
ypo are localJm and at-ﬁ-u»no changee are bte—be found.

Tt Ih
Torxers- (i kL eston-are, Agenerally agreed thgt epidote is secondary

Wad
jn-pad@bn, and that it ¥ probably produced by a hydrothermal slteration of



' this type of unskite reesembles a cross-outting 1ntrueiveA’iAmay haVe been

i~ ‘
calciul~bearing silicates ef"the intrusive rocks. Red iron oxide seems

to produce the jasper-red color which is so common to the granite, espec- o

, lally near the contact with Catoctin greemstone. Thin seams and siringers of O

I(I\oxide replace the granitee and granodiorite, and the red color of the

QY

[ \474
feldspars seems to be due to inclusions of this mimewsl, (ranite and

7 >
granodiorite at Hughes River Cap are traversed by dark red streasks and veins /- ‘
m
W) this mineralg for—the—minerails-of-bhe-rock stiid-vetain

, ,‘; o o

h.a.Yz.PSQ.&WﬂoneW"m&*wwmm*wmmm{ma
iron oxide,-where 1t often accompanies the epidote, seems to be responsible
for muich of the color in the dark-red and purplish-red varieties of the

M}The explanation that epidote and red iron oxide have been produced by«‘f’i'°

action of downward circulating meteoric waters does not wemps O\
adequately explain why these secondary, changes should be so local in the W
/ o :
[eonftoed s S
granodiorite, o» why they should be|related/to contact with greemstone. ) ;Q..
S\l.:)m "ﬂ} "y
In some looalities it 15 ocasF=ie—aee that the meeleks granodiorite T~
]

whdek has been partly altered and replaced by epidote and secondary minerals. P
C‘/i 5 3
In other places tie—wmeeis—io-odoamdy-q granite whiden haskb‘;%ﬁ replaced in a .{."-
p! é

very similar manner. These facts indicate that the rock has been produced by

3 7(1&«3#\:& |
hydrothermal alterationy amd near the contactAWNn tae catoctin "trowe.

O&Eeration’ is extremely irregular ewhsen extend% in zones

2

into the intrusive& Zones showing wiak@ partial or nearly complete replace-

ment of the original rock oaﬁel gocur -far remswad from the greenstone bewdexr.

Coo) nnyed

A
In iuch@ens it seems probable that a vigorous interchange of solutlons*

r

hee bdioa-place at considerable. depths|al L_gng certain zone;Mn Some pu q}(

SR PR e

o ~A f"{JI

o AN

of pegmatitic character before it was replaced by epidote.

v



o ¥

The faot that the epidote-rich facies of granodiorite and granite so
generally ocourf in proximity to greenstone contacts, strongly suggests that
the greenstone was the souree of the iron and calcium. 1t is passible that ¢
these elements may th: been dbrought upward by hysdrothermal SOW?
< finadly deponted::d:: the greenstone although this is 231:81dered laee- mb?‘)—&

likeldy. Fpidote contains more caloium than anorthite yet the most bdasic feld- ?

spar of the gra.nodiorite 1s andesine. This latter view wit demandsprocesses J i
bq,'m.l I
which could transport and eoncentrate undax the catoctin greenstone large {

amounts of calcium a.nd ferric oxide from rocks which are markedly défigient {l

. ’7

m;e relation of unakite and epidote-bearing granites to the borders

7 »@ in these elements -broontrast with the epldotio facies.
. o
Wi ?

of the Catocetin Sbhews does not imply an intrusive contact. 1t does suggest
that hydrothermal solutions have reacted with minerals of the basalt to ﬂ?
produce the border zone of epidotic rooks/so far as the unakite is concerned (X

rocKs
the flows could be younger than the 1ntrusiveﬂ rvidence that the granites

v

and granodiorite intrude the flows must be collected from other sources.
Watsof;lin describing the unaskite as a type of hypersthene syenite,
) <\;ejcognized the vein character of the unakite in Madison county, N,c,, and
2 believed that some of it mey have arisen as: wmagnetic segregations or
secretions similar to schlieren or possibly pegmatite, some of whose

. y $
original constituents mgy have altered to epidote chiefly by hydrometamorphismw,

fa}

'atson, T. L., and (1ine, J.H., m'persthene bemto and related rocks of the

—

Blue Ridge region, Virginia: Geol. So0c. mnerﬂ Bull.,/‘ol. 27, DD 193-254, 1916.
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_‘g& Jonas has regarded pink granite of the Blue Ridge in Aouthmste,rn p i
‘ Virginia as "in many places , a coarse pegmatite, and the pink feldspars,

‘ortlgqlue and microcline replace the more basic feldspars of the granodiorite

in part or entirely, and with the accompanying epidote form a pink feldspar-

1)

i

Vpidote-qua.rtz rock called unskite.n

] _/ Jonas, Anna I., Granodiorite, its intrusion and replacement by the jir poin
ctv . ‘
granite in virginiag geol. Soc. Amer ', Preliminary list of titles and

k&bltr&cts, i1933. pP. 29-303 A

\L - - - — - - - —

Rooks similar to Alr Point granite and removed a considerable distance

from greenstone areas oceur in the Eg;ag}ark\]: They closely resemble
YWiuds Of‘
the other occurences making it difficult to disassociate them.Afhe rock efiex bas

the character of granite or pegmatite )aa pointed out by watson tncf'}ams.

[ ‘ Somz
&mﬂcoarse orystallization and ocross-cutting character of/\?hese bodies

suggests for—them-am-intrusive origin. ___(

A recent peper upon granodiorite and unakite in fouthwestern v:l.rginia-tl l.c
M
suggests that the hpdrothermal changes in the granodiorite wete'preduced by

Py

residual :megma -sxivacte; which acted upon the consolidated portions of the

granodiorite. In other words, the changes were deuteric, or epi-magmatic.n

_/ Jonas, Amna 1., Hypersthene granodiorite in virginia;jnull.\ geol. wce. Amer,':;" J

~\<ﬁl. 46,,1935,pp. 47-60,
- L

Jomnas
m@m the alteration of granodiorite to unakite which

i
@ns accompanied by albitization in the presence of sodiec solutions. %

N N\, —_
‘_F) K_/ho S . | |




' ' ‘ 1

In summary, 'evidence indicates that the red, epidote-bearing facies
"‘[ of the granites and granodiorite were produced by hydrothermal action and

probably by upward circulating solutions. They were formed after the intrusion
T
of the granites and granpdiorite into the fatootin series. They M oocur,

directly under the volcanic ro&smmm

7.’21"3 bl

! as a berder zone of altered rock which separates the veieanies- from the un-

! bodueS
altered 1ntrusiveﬂ. It 18 believed that the Catooctin veteemic rocks have been

' the princip% source of the calcium and ferrio oxide which In-the—formof—

? ? rmasses

replacg the feldapa:s of the intrusive

$ir
geoleaie ﬂge.-ﬂooording to the M W

£V Wwam
suggested above, ik Awas produced after the-time—ef the Ilntrusion of granodiorite

and 0ld Rag granite.

areerre
lower Cambrian arkose sbtrimmeirs oontain red and pink feldspar fragments

Bushytey

derived from this rock. Just west of , Wwhere a wagon road to Oldfag

Ramy Post O0ffice crosses the headwaters of whiteoak (anyon, arkose ocontains
fragments of unakite. This shows that the alteration to unakite took place

in pre-Cambrian times.
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LOWER CAMBRIAN IGNEOUS ROCKS

o A O At b

\Z‘/‘ purplish-red, slaty, amyadaloidal lava flow occurs|In 1123‘

~ Bbov
art of the Blue Ridge\over Catoctin greenstone/md at the base of the 1ower
o ~ &C—L ()" '

f on
,| Canarian arkosiec sedimnta.,\m t is known only upen the western side

| of the range. In-the mesea, the belt, begins east of Rileyville, at the ex-

treme northern end of this quadrargle, and‘/%s generally present at the base

of the Lower Cambrian to the soutiwestern corner of the quadrangle, 1% is
known to extend mich farther to the southwest, im-She-Peme-emea, Good 10ca%27t/>
iems for the study of this rock are the east side of Knob Mountain, Jeremys

|
Run Valley, Basin Hollow, and Cubbage Hollow, which is about A mile west of

/
Basin Hollow. ) >
\'ﬁhe flow)i 3 i 3 and—is—deeatiy—bvemt, On the
r'u\v-o (‘-fom 4%
east side of Cabb Hollow JoW m&m 100 an&¢ 200 feet in thickness,
Sk et R 6&; ‘W‘; é’:“‘ Mg e

A-t-tha-s-l-“ﬂ-#y it ocours imnediately over granodiorlte, On the west side
P w— i - ks

R

S ——

of the hollow it appears to be (enthoiy) sbsent, Near Imcas Gap the flow has

been reworked at the base of the Ioudoun so that it appears to grade into

hya
the sediments, 1Its estimated thickness a&-auo%-eep is 320 feet. The Catoctin

greenstone under the flow Jesthis locality is rrassive/ and/?lternates with

massive, purplish, amygdaloidal rock comtaining much epidote,
: a
' Severzl isolated patches of b1 the same rock
agove ot
occur wpen the Catoctin greemnstone on Tanner‘hs Ridge andAgig ‘eadows, In

other places, notably west and east of Bailexfé Store, the basal Cambrian
sediment whieh is ecomposed largely of this volcanic ma.terial,\ super ficially

reserbles red, slaty varieties of the flow rocik. This type of sediment mem
[ Shoua~ 7(
(he well stud-:ec}\ in the outller northeast of Balley ] Store WHETre Rekd-iptdi -

— dsie Tl
mnnl-of the rock contazln grains of quartz and feldspar. This sed-

n lac3r ) a0
iment ? some oA nterleyered with normal samnistone or shale.
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>
Yegascopio Aaracter.-mhe ﬂow is generally reddish-brown to brown /
‘ -7 b b X 4 2
. MAAsome Zones are chocolate ga:l_md 1t is uu&iy—mn—-perpm-i-tio, -
QI s eableq c,or-ﬂ'ﬁn-.mq M
bﬂ-eﬁon—uwgda.loidal /Qel&oles whioh a.reru-maih filled whith white or pink
ank whidh those ———-- ’ rmations® 2

1 quutz,,\are smaller thatr tho—haga-o-u of the catootin greenstone.

‘\“B/? 1’8 § s mT tk Nl f-g._ :

ock
w!)\mwy 5) Tt Ty b
‘}slaty, m-ihnm’\tha a.nwgdnles are aﬂna#ashed flat.
The rock is less metamorphosed son &W)ﬂw

r-u-"‘""l ‘\“ s
et!

thannfhe Catooctin greenstons.

X Miecroscopio élaracter.--&" elt- lﬁ\groundmss ﬁ
‘ o / See
y wisioh &s probably/fe’-the mo st p‘,.quartz and fedldspar. A tEig—96) There

is mioh red oxide of iron which imparts the prevailingly red color,to~

" were T Setan hin
. ihenseex. W feldspar phenocrysts (as&-ev&dent in tiae sections owemiwed,

althoughM thar(arﬁ mumerous elongated, rectangular minerals

§ e v
RO 5 A e i i e o

¢ altered to sericite. In the absence of chemical analyses, q\i‘b-'rs not ko

¢ by ) )

sefaniowablomst-en cxact class:.fim this rock

56:.\ To ha e T M
t-ut).t L an altered Eocde rhyolitie Iahu-m, x ,és probably more

t

basic than rhyolit&and less basic than Catootin greenstone. pitheuph-ib-cormbming

moh.izon-omidoyp-ibgoneraily -cerries-iittriovepidote, The-rocie—dowvs-nobursmpdn
i~ adong-bhe-Tine o gLrINE T "PUtdgst-of-this

ésemb1ing In 6610F "08FtEIN “Pantew-ot-bhe

Lﬁl- - -A;-»V.A.lt“(- per v
Iondonn-Sonnal ok *
n "“W bottom: : — ?
@ ' _Soohe@lé Age .--This feeicanic rock) ocours at thejbase of th%gambrian terTes

1t a7 of
on theni;vest side of the muntain.%usoccurs between the sediments and

Y
AN Catootin greenstone for-ihemiig@igdeend, but patches of similar rock are
‘ I places

semetinmes found Ai‘n dhe greenstons areas. In—the~farmak.lype-oLf.osdidasnge.the
Vs .
fm-that/&:he flow clearly overlies Catee¥im grecnstone shews it 4r—DE=—tH® | %
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o |

pan®
aa S
younger. Small, RESTUN;~itluewr arecas smiwpeelres of red, slaty volcanic 7T
in the gresnstone areas may overlle the greenstone in the same manner as o ?
do small patches of Lower Cambrian sediments, Lowabr (‘.,,_L,,,a}. ‘@_:.\
Le ™
ﬁc;me oaveey-emalléd# isolated patches of(this ,\sedimanf,‘ upon} the . CE‘&J:‘,‘_"‘

al lav o - i
greenstone are|largely oomposed of fragments of the slaty amygdaloid, rhis q[dj/
Q.M;és. s lava ‘
indicates that a e ;.pnount of /\W was subjdot to erosion at the

T e
beginning of the cambr:lan'{ It is believed that the Iower cambrian sediments were
deposited after a long period of erosion which 'removad the gatoetin

2)
greenstone t&-phnu, exposh‘g the underlying granodiorite, It 19 not likely
e on_ | S (ambr i,

éha:gaghit) M ﬂow eu@ a »
Abould have been left on Vthe—serfase-oLf the greenstone aftser so much
erosion,

tid.ence W 1nd1cate an early
(‘mbnan age for.the Wn mbbage Hollow, - = wv

~Just west of Basin Hollow, the anvgdalo:ld occurs at the base of the Lower

Bovk.
Cenbrian series, and 1mned1¢tely over granodiorite\. This shows that the flow

A rr—.

mist have been poured out after the great erosion period whioh H laid bare the

susfese-ef the granodiorite MM.
p f >
‘ (R
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e e a g, o f
‘ Geworal foclores, - = c ) s (QM’,_,))

//(W@haractjﬁabase dikes, Aare generally narrow,

;‘f ranging from a few feet to perhaps 100 feet in width. They are

dhae houe HRer  weiBan

’qyu / T
o ov? \\ difficult to traee in the field mWmepedﬁpbn- dm
-] h
P /b?’(’ " : 1i Q’L thwest :
™) o) bhe%s;t‘!‘-’-‘ﬁﬁ—a few cuterops. 9 prevai 1ng orthweste of Fln
; errncnmermn ot ’ A P
"y S T - rear D
\One i&e is Qbout #fwe miles 1o ‘su-t—-u-su-uliry N
o 4 e =bout wo miles long) Tt oA

7 ( . Several narrow ones T

i !
intrude granodiorite amni oramt W (500 e

7 - e e

> § erop out along the Lee Hivhway east of Thornton Gap where they
, \')

dlabﬂae 5
The~reek is dense, finefgralned, and greenlsh black . in=-oodere r(

”.e't-\ Minerals cannot be recogmzed with the naked eye. With the hand
.
o

N
,\mn rock imesch is ngite ‘gahhro with the ophitic texture @
. " Qo dan) Ans e Labrd G '3)
o of diabase., Listad dn the order of theizimportauce, plagioclase 4 Q3o /)
:\\\:’Y 1 augite, and some quartz are the domingnt minerals. "?mﬂm
T : 7
p the_usual.bmead~ wmmmmwm -io-boo—mmh /
3o wwﬁm L;ght—eo;ma.uglta,

&\“ W el 0o Rn de.G- Y

sonetimes showine.@ood -CrPitel. foXiywis. @hindant-but-sonaidarabdy 2ltered
S

to chlorite. liagnetite-eramims ocour rather sbundantly, ==ty weswri—witir

this-rock. A }(inerals have not been strained or mashed by regional meta~-

morphi@a. The assenblage is that of -tia normal Triassic diabase, but

P

‘, \ the rock is more weathered than im-fregh-diabase from the pdedmont region,

).
M

Y . ‘&‘M i
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Sedimentgry Roaks

C?n?(‘q\
!hg northwestern third of the quadrangle is occupied by

sedimentary roeks WMM Paleozoic age. Over these

and some of the orystalline rocks are distributed unconsolidated

a?ﬂm? n‘-‘—

deposits of Quaternary and Recent origin., I-eddbbien, Joattered
oarwlznw g (f bs,(_ C&t (I
deposits of moro or less alterodAaedimenta occur in the/\-eaobern

- . e i TR "‘”'"”"""‘"""‘”-m«‘m-m‘“‘w\
e

BOTULY WeTImenty T (Twe-ohtef-diffionliy. is

WOWW &xposures ‘

P11 et the vewkomr Paleozoiolawite.  Pese Teriay ie s lowlana wlol
whotse—auniece 15 almost eempiretely 'oovered nﬁher with deep re-
sidual soil or with-4hiele alluvial gravels., As—e-resrit; TN NObr-

iad The Lew s

exposures do not

charaocter of the rooks.
alWMgmwmmwMWwﬂﬁm
amw.‘ Henoe, %deaoriptions of the loeal sediments
inoclude data wWEEEXIREXITUESN obtained from adjacent areas where the
roons are better exposed. S&ﬁ it is almost impossible vto deter-
nigg:‘\:la thicknesges of the ¢tfferend rock units, estimates e);-a«}
be”“x‘ncde eady from the widths of #hedr outorops e from distant ex-
posures. Collections of fossils and measurements of stratigraphio

seotions are likewise rarely obtainable in the ’

and thé stratigr?zhy o!—@b‘_'aahunuqépsun-' is censespendingly

less complete in-this-Beport than it 'OA‘ be fei-ob—antrkeogoui-aires
elsewhere  in¥irginite—
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?uvu& ’M
'!ho generalized columnar secstion whieh-£ollaws shows

a_groupiag-of the ¥eesl Paleozoic rocks in their pwepes ohrono-
logiocal order, the oldest formationy’ being ehewa at the bottome

of—tizo—tabke, (ami—TORREO TR -aitlanP. The (colunnar) s otion

4ol
1ndicate7;;‘ the séqusnce and thicknesses of the sedimentary rocks of

S bl
this quadra lo as they might;—hhcm be %ﬂﬁl in a
denls S lini, Pigta¥gw .
well tmfe—'mﬁ-«polwmme entire, sertess | (506 Fiy. j
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/\ Columnzf Sectlon of Paleozoic Rocksfgep the Stony ManA } -
. -
P yd bpprsvimae - /
A System . Formation .~ Ihickness ..¢&
(‘ff N_.%;__é o © (Fee®
Devonian - ("Romney" shale ..... ceceseescsaess 1,2004-1,400!
ﬂgs / - (Onondaga shale ........ coeseccnenn 10014
M\Q \(1 420 1 635/) (Heldel”berg/Gl”oup ..... 1201~ 155‘ /Q//
\vﬂ""’ 'Fv-v ; . B
Silurian‘“wa - (Tonoloway limestone ............ .. 140(/ 155
(?\ 1 (1,140/-1,200/) (Bloomsburg shale ....... e 550
AW o 1570 (Tuscarora sandstone ..e.eececoe-ae 550
"vl —
G Kl/b‘r “ .
fof pr \\(Martinsburg shale Ceesee e 2,500f-3, OOO(¥/~<S
N ;oK hy-ﬁChambersburg limestone seeeecececss 250t P
ordoviclan . (Athens SNAle e..eeoeeeveeveseen..  4001= 500+""&
3, 220( iF?QO/) (Lenoir limestone ...ceeeececene ceoee 691! 105v "
Qoort (Mosheim limestone «w..e..... oo 0! 32y T

/’/-
stl" - Ve
S LG OUPR W

<

C Conadian UUA /(Bellefonte dolomite .............. 650{- 7607 ° -~
o) (im%scl)?nl 52;\5, '(Nittany dolomite ....eeeeeeee.ewes. 5901~ 700"
e - ) (Stonehenge limestone ............. 100k
0 . . /
\=\u Ozarkian Conococheague formation ..ce.cveev.. . 1,750 /1{//’
\\m Ne W 2 (11750}/‘)
(_tr J - v, \Coa-kw-\j.‘.. B ; P t} v/(
wnﬂ/) v Sk (Elbrook limestone ........cou.... .. 1,3001-1,800"
— PR \\( 'VayneSbOI"O Shale ® 0 0 0 0 8 00 0 00 00 00 00 0 500'-1,000'
S o™ Cambrian (Tomstown dolomite ................. 700'~ 900"
o (4,3001-5,900/) (Antietam sandstone ............... . 500!- 600"
o (Harpers Shale ........o.cveeenn. .... 400'- 500!
(Loudoun foramation ..... et . 8001-1,40014
: N u
. “ (PreCambrian crystallime rocks -
- (Pref y ) C
/ | Aopeoy ot
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General Mt

7 olyis?
(‘!-ho—o&t-on-p—et} Cambrian rooks, which oonpai.-se the most
I v Buaymtec b A od s A
anei-ond se 1ments d the Stony Manp ’ ylimited to & narrow

A
belt in the west-central portion of the quadrangle and to 1solated

TPl R i
areas in the Blue Ridge -ud‘; S""(/)\{:" ')

The Gambrian /éysten is readily divisidble into twe—dtetinet

serisg= 4n older areanaceous grouy and a younger ealoareoua Zk-bf
siopée T orﬁ‘o;:m ‘Sa,?y wf}ix ango—of 1 foothill 1 th

¢ The ,\gmp orm@ the r £ low foo s along the

' W37 LimtaTm & and Haude,
X of—the Blue Ridge eseewpuent, and the pounges-gEewp underlieg

baisal 393
the Valley lowland:s The Cambrian restg unconformably upon
m Te R C’W”r'mrﬂm.. Sr_- ? o
with exeasy evidence that a 1ong

- 3 t
(R” //"\ PRt.e d?bosr\'eﬂ

vV & v | period of disturbance and erosion prooeded 408 tm. The total
°
W’y thioknoss of cambrian rocks in this ro-g-uu is at least 4, ooo feot

and’eay possibly eRaeh 6,000 feet.
By mahy suthors the Condocheague formation, which is here

listed as Ozarkian,is coneidered o be of Upper Cambriian age. Witk
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Loudoun Formation

agsal Cambrian sediment in the Stony Man quatnnglo}

e

conalats of an aggregate of sandstone and shale known as the

Loudoun format ion.

has lALbu

efinition,= \/ Ws@s name,from Loudoun ﬁunty )

u—}nom Virginia, where it was first described by Keith i
st |
26804y~

D

'@OJ Keith Lrthur:éU.S. Geol. Survﬁgktlas, Harpers Ferry/f‘olio

O. 10), 18940

o O awf ale,
In the Harpers Ferry region of northern Virginia

Vest—Frgint;—ami—Maryiend, the Loudoun formation is overlain by a
pure sqndst‘ono,known ag the Weverton sandstone, from which it can
readily be di;tins,uished. ‘In the Stony Man nei-o-n- mthe
Weverton sandstone is either absent or 8o similar ém—ckewseses o

o (o 1@74 M&

the Loudoun that the two'can not be separated. (pane—idtn—posnidle

inaluds.a.capresentetive: wﬁmm -Sormetion of-nerthern-¥ir-
. SoU’TBwosTwr;

Roanoke area
19 32 o

— ‘
A; VWoodward, Huhexﬁ Geology and mineral resources of the
' A §

1n1:.(’ Virginia Geol. Sn.rvﬁf’Bull. 34, P. 28,

Although—tue~LIUTSUH "forrat ton of-4hia-.report- is- the- »~oqu~1v&1m;\=’1>f
the, Unigoli.formationy the-useof~trhe-ievter-name-for-horisons-in

! non%;m; 0y

northenn.¥irginia does not mnrwwme.

dcatdiat - ) S'Mrklt\f
more or less isededed outcraps of sedimonta sdmohode in the Blue
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N Y CML_,,\‘A\) % e Pﬂx? e %—mma-r" n_y e

0£ / Ridge ﬁracz-tm.‘

ad: WX
E. that they may be&m age , ohh-no—he~ighnored .

hs
The po poasibility o,

The ileead-autcraps of.the Loudoun
fomatj.on can be separated geographieally into two groupsj—endy—ai—

v Wi Ol Sopa kgt di «ot,
Athe lithologic eharaocters Hm%m.:hm

R .SbaZsoter_oan
e w

M Footgnll ,ﬁelt.- —\ The lemgest-and most
wd un o
1w peraistﬁnt outorep of formation oeewrs along the west foot of

\~U'\1l

w;o the B.}ue Ridge in a belt whieh extends from Gompton southwestward n
m I PR AR Yy I { 1

-----

1 /;"/b\ \ to Stanleyo Phis belt is §- oontlnuous Swhileey oxcept for two small
A A

TN greas immediately south of Marksville and east of Piney Hill where

ouX .
the formation has heen nremeved—py-gbrike faulttg The belt meik-

‘ P halt a i wue £x LA T st
atnz:a.--i.d-th—of W&W
t Aabout o-“halfg mile

tw%n&i»m& in several places where the
BIdd

formaiiona MW rise toward the summit
(P\ (‘6\3‘7 of the Blue Ridgehm Knob nountaintm 81), %The
C 0|,
‘,%o, ) Neigh‘hor(&g ao), Chapman Mountain, and the main -B-l'ae-ﬁéibe orest

between Beahma and Elkwallow /éeps,mw

= ar——T0

Te.‘m\ oﬂ“'ﬁ'w'('

T [, | Sei e
s’y’(’”" oY A@e formation/) produces /(r;ﬁ;'o;) amooth/ a.n({ mv&h‘w&aru Vo |
(Wh s | topmgrahye w@mqmumm ‘
W Y o
i P Wmmmw Ioe soil is W fertile rOX

. Wupportiﬁla sturdy growth of simber/
| 252 TR S UPERA U CRET A ST i bt

Threughenttbie—beig, Fhe Loudoun formation pl8 oTmomeirty

sa-eresnecwous-anit oom gsaémohiaﬂy of sandstone,

\ | fe
Q\ W'w arkose, and sandy shale(FIR. ®®). Its general aolor is dark and the
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~ 4

5 / 7 sandstones are commonly dark reddish-purple. The tewrerewed the
2\

- rd}n,
sandstone Ms mediumAnd w.'oss-hedding is common and oon-

D
1

|
' t&,ﬂ—' spicuous, showing clearly in the lighter colored or stresked mem-
/i

Lo nlle,
bers of the units The shaly beds have been i&iﬁp MZW

and in places approash phyllites .in—cheweeder, They are commonly l

light and silvery in appearance, or are slightly bluish. The
07 | yields

.
formation as a whole beoomes gatained [weathering Pirodnees QRdj—
'small dehris (-npgn\ its-{W) outorop.

W" > he basp M—bhr@‘ﬁ-m}iana /ﬁ,(,

\
t-ien—,—-—-i& glightly pebbl)y, but no strems basal conglomerate was ObL-
i S Yenddot,
tYhe formati%n over- ?

servad.
lies the Cqtoctin greenatone an,d perathene granodiorite thmeushewnt :’
W bu.tAit 1MAW ;
thase. nnderlying . units-by a thin bed of amygdaloidal mederdel which o
is thought to be of 1ower“ Canbrian age.

)

it -
awﬂm In some W in<pire-piobnifpol. -~ )
Bailey/]a Store, the 1owermt'Leda-om {Loudoun)are derivea from .2
the underlying s w; in other exposures, the flow appears g
to be 1nterma)uth the dasal sediments. | ({l
““““ OAR

' #he beat exposures xin this belt| of JLoudoun (sedtments) seeur,

along ke upper reaekes—of Stony Run in Basin Hollow{‘{ear Pumpkin

'Hi1l4 and near Compton.

y Blue Ridge area,= Geographically
¢ aistinot from the foothill belt of Lousdoun gediments is & series ?
.m _—_/“'_'——_-
) of isolated patche ’ ot}netmorphosed gediments that aLL
\ it Cormy F1o— S (' ')
coowr-4n intimate lassociatéem with th orystalline rooks, ‘v

Q, QW P A ﬁ the so%theastern @
oorner of the quadrargle extendseg from Thorofare Gap sSowtRgsouthwest+ «
ward through Pine Hill Gep nearly to Hughes River, and from Robertson
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River to Fernham School and Dark Hollow, _Another interrupted belt
ocours near the orest of the Blue Ridge and ocontains narrow ourebags
inliers near Blaokrook Franklin Cliffs, Crescent Rock and Skyland.

TR
An 1aolated'<?eurreace is orosged bih?ee Highway near Beech Spring

Church,
b ‘ A\
The Ivwdews-outorops iN-iae-eastoN-RobE~ol-ithi.qusdrangle

are small and locally overlie most of the igneous rocks of the

Thgy;-u%i-ontit-nu-e! sediments have been more highly

mashed and metamorphosed than the Loudoun beds of the foo{Z@ill belt,
wost-UT TN BIUS RIOze. The shales have become contorted green
phyllites, and arkosie‘beds have aesemed a gneissoid appearance that
makes it 4ifficult to separate them from/éro-Cambrian metamorphio
rooka. The phylbﬁfca contain mashed lumps or pebbles of quartz and
feldspar, and y include 1arge well-rounded pebblea of
quartz in a greegish matrix of quartz, feldspar, chlorite, and seri-
cite. COntorted green phyllites are well exposed in Rose River
Valley, south of Buzzard Rocks, and in Pine Hill Gapc The phyllites
weather to a poor soil tha#éenerally support$ a growth of scrub pine.
Feldspar and gquartz in .- the massive arkosioc beds have been mashed into

nz—?M

leyers—or bands; and east of the Community Sohool, the profound mash-
A white, slaty rock with a silky luster in-

ing has produced a
duced by secondary sericite. It is diffiocult to distinguish such

rocks from deformed granites,
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A thin section ofAtypical green phyllite(ﬁ%.' 84,)J from
Pine Hill Gap contained orushed, or partly orushed, lumps of quartz
‘ and feldspar. Bands of green pleochroie chlorite that enwrap
‘ crushed feldspar and quartz also occur, and,s\tgg—feldspars and quartsz
are oeesiEi-eneddy mashed into narrow bands of 1nterﬁ.ooking grains (“"’”S

ha v
that-ahow a wavy extinotion. A thin section of Tewdewn arkose s

ocontained leaves of musoovite and biotite that %nn-g!'f“a_ fino q,ua.rt?f |

grains. The latter were interwoven between scrushed feldspar and

quartz lenses, some of which were mashod into nearly straight ba.nds.
W/(\é{:);eldspara mmmww perthite and

plagioclase.

The most accessible exposures of the Ioudoun in the m:....
en-p%a&w are those in Thorofare and Pine gﬂl
€aps, and* at Beech Spring Church. An interesting but .somewhat in-
accessible exposure occurs below Franklin Cliffs at the head of
Little Hawksbill Creek, where & coarse conglomerate forms the base
of the butcrop.

!hiok.noss.- . Ho—opporbntidy—io - Heasade g detailed section of

,\A),,:\ T hake.

¢ne Ioudoun m‘—,\found witiain the. {EeRenal—aneaodolit quadrangle.

Eom’r t’oi’lt'thiokness napube estimated emiy from the width of
el e
i4a~fonmatbaned outcrop and from oomparisons with nea:.ky sections/ <

i ls-thon@ght-thabobho-fradonniran-a-tooni-thteknesa-od-L20m 800
to 1,400 feet.

TLQ LDUAO‘“\P
@ 4/' Struotural[elationa.- - In the footihill belt, . -ﬁbﬂ) formation

O( is commonly tilted or-m -“MMG at an- -
-‘brha fcep ‘-{>

\ /7
\; N gles mup.&nm 50 %o 70.M Although the-ﬁom) is not K
L)\
”i tightly folded, some of its members show & pseudo- oleavage that has

resulted from strong deformation. The formation rests upon the

Lower Cambrian ampgdededden lava flow)m-t-he greenston> or
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granodiorite; Its contaot with the overlying Harpers shale is -

rarely visibiec The-Losmation containg. Liteke ”‘Nw_-
“ matorial s heRoe-Tr TS HOY WALl $X5o86d Ahd Todgsd BN TPETHENE-Saly
along. 857 ean.0ed8 Q025880 8LADA S A o Rl 8
; The stmotur%i-mof the formation M
/%Q fnn.tﬁél-l-—h&t m not enddre?y clear, but it ie-susgesied birai.iha.
N beuwdoun may ooour in extremely tight synolini indiens-whose com-

pression has induoced a greater s.mount of metamorphism than elsewhere,

e S
e AW AV s s . ——en,

l;vff‘ﬂ\ ?esourCeS,- '\ M

< T , ,
o /} Roonomio-liateied.- - The Loudoun formation ocontains nolmatartaiwf
\o °“< o | L(economic nluerwmmm

Immed-

\ iately north of the quadrangle on Moody Creek, there are residmal

[V;\ 7 déposits of brown ironfore that oocur near the contact of the Loudoun

) Canfrlw
‘ and greenstone. mmmmw
oryatalline—vovker
‘ oaribe Lhavy not pegn ﬁ un\ w}Aﬂ‘

Age and COrrelation. - The Loudoun formation N or--re-

old JQT
porped-fosslls. Hcm its position as the meat Wt Paleozoioc

sediment of the northern Appalachian region, it is assigned to e Vi

> m“fh‘c"f
@I 6/’7 Lower Cambrian gie. It ia probably Aequivalent to the Uniocol forma-
P (-~ ) tion of—the-regien south of Roanoke, (Mnoe).

(0]
ready been mentioned {Mat in its local expression
“

\\

7 (-

@ !metamorphose ediments of the faotf-hil belt along the west slope .
)
of the Blue dge, and the more highly tered materials of the

/6 Y :
\‘1) R
vﬁ wr isolated out ern part qf the Blue Ridge

ps that oceur in the ea

2

Provinece. - \
e . 5 e Ll ;
' As represumted on the sccumpanxiag geologic map and

. A\
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\ . ' (PI-UJ h m{,m‘a 1 B3It Y e M &L«s r"?-uJ
g\ ) structure aeotiona,.;\both‘ phades—of theme sediments/‘ are deaignateéﬁh
as Loudoun -at—-of-Lower-Feleosoto-ege, -Li—is
- not wholly 0198F.. RoKeXaly-thaibibl-poilt-of ¥tk 0ol ultinataly..

escgpn_nh.a.llam.TM e suthors have eonsidered the possibility
that the two p'goi;unay represent origimel sedimentation during dif-
_ ferent timelperl-m The geographic separation of the e
of—sedimenteand their somewhat r&lﬁ&mt litholoexa-w
rPolnta-wirieh suggest that theym may have had somewhat different
@eedeginc histories, Tk eastera-godinente~Eer- the
GMWWWWMB -Laat. 1800t

o R

Seadac
emw wew'.'er &t is oustomaryfto refer &€o,8ltered sed-

5 v @ u\\

iments n?the Blue Ridgse a8 Loudou.n , the authors

are following precedent,i e

sediments; a0l 80.Lar-as-thoysitimme-are~awary; ~YHere 15 KO Oprertiiity
in the Siong.lan.segieon-to-demonstrate-thre-prebability..shat..Lhe. two
- ara idantieedin-ages- Ur-the PONSTOTIITY tHrton
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g | . N - "j:.'q_, e T . — ]
, T , poonsists of a series of gray shales N

!

and thin sandstones that rests M npon the Loudoun formation.

Bl DS S

— ~ e —
ﬂ///peﬁnition. {The Harparsjhale)t is named from its: occurrence at

‘Harpers Ferry, West Virgini /A
\'W et e

n

-

'ﬁ Ko%l; lrthur;/ U.S. Geol. Su.rvzyGool Atlas, Harpers Ferry/
ii #o. 10, 1894,

< <
Z T e
oquivalon;/tormation is kno'vgas the Hampton sr@s, A and both names

-l ‘{ ey
. Campbel), M.R.{ U.S.(feol. Surv,; Geol. Atlas,/ Bristol /ﬁono/
: . 59), 1899, - _ : ‘

-

refer to roximately te same stratigraphic\aorizon. As the local
formation/ocours near the pe region of the Harpers shalo, it has
been desg¢ribed under this npme instead of undery/the name Hampton
shale, .-

Hackers Madae udichiag :
éﬁ/ nistrihution. - !Mﬂsﬁ.&&on oesurs-dR- 8 narrow belt that gxtends

A A S gl -
from a point east of Marksville to the northesn ms.réi’n.of the qusdra.ngle./‘

ﬂ?he belt is interrupted &HWnear Varner and Piney Hillsy
and in Green Hollowmhore-—oao—o:—tha_wg,\ourthrust hos

brokes--its—soakinutty So-tar_u-uu—o-hsu“d,‘tﬁe formation is gid-

rof ' i sy - .~; ion,?gdnow

oHe%\nml can be def_}’g}_telmbe?to«m $4—% 3
possible;—however—ihat A quarry fsace near the westesm end of Pump -

\%//) kin lﬁ.ll’\\M s - this formation(-&::%) (SPP Pl )
Q as it" i—s:sn&—and oasily eroded,-aaé—as—“-s—ouﬁorops—md

¢ |

ey e sk s
etween M résistant sandstones, the Harpers shale {Y‘

- © blke-—fer a narrow lowland/ l;etween h]ridgeq of-&ne foothilh‘&hae



5W ‘ 1 _
3 ' 1:r¥77g4.- éij— o ’Ji A2

W tha_.W/i\ mkis oommonly covered with a

B \)S thick veneer of «bct-l-&ore—ead gravelt washed-down from the adjacent
~ ' e e -'O‘F“

a /  mount ains.) m effagjrnnmmmxunogram",isﬂmau; atriking,.al-

— 7

X1 though in s nagative fashion, as that of the resistant beds-of—the

1
\ Lower—canhnia.n.w ~gell,
\ °
| \_71;1‘ awm&—wtmlywmro&m wit-h-fioat from-the adjacent

g quartziie ridges,. as.mell. as-with alluviel debris-from-the Blue

a\\

)
Ridge« The lowla.nd,\northeast of Piney Hill and northwest of
Rattledurg School are probably developed on Harpers shale.

(‘_Ompr el

4—\/Gharaotor.- xIn ad jacent ro&io-ae the Harpers shale/\B a series of
co lo

soft dar]i sandy sha.},g ; interbedded with thin layers of sandstone/

_ IQommonlgjﬁ? formation fime and distinetly laminated, wilr—iirirm,
arnnnae- .
g e - at-wttel

siderabie—pirtekmewd. In some sections ef_—fhe—LOTWITIFR, the rook
' ]
conli-po-sdodiatolp--dosenibed ,i.s a thin-bedded sandstone; elsewheras

it is a silioceous shale. Sie-Dandstones appeais;\ to increase in thiock-
parf

ness and abundance no-u"\the npperAW of the formadion., In—{mesh
(23

expm"fﬁe/\rook is dluish and hard, et 3% weathers rapidly to a
buffwolaylshale and to shaly fragments.

[H/ !hicknoss.-- : ’Yh/e; Harpers

shale is estima.ted to Dbe from 400 to 500 feet thiok in this &rea.

This emmma:to/mu/\less than%l thickness

Mﬁhﬁgioh 1s§oommon1y glven u-\m 1,000 to 2,000
by MNas MR
feeto —Rbalsy a greater thickness,\\ls oonoaaled in %he Stony l{an GAEA -

rogiroiy-—thi-Lornetion Las. & -muoh -thinner- W‘%mwn m

(. Structural ﬁela.tions. The Bespers shale ocours
4 T ey lanX
seetton between tE composont Lewer—fambilan quartgites. The entiwe

folded, so that the shale now coours in i/ MH

series has been
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ineiined position, oﬂ/—\has been more intimately wrinkled than the
[ 4 7hos

resistant roocks above and below 1ta ts omacts[‘with the over- \{__

“1ying Antietam sandstone and with the underlying Ioudoun formafm N

e s

ion ard not visible in this region/)ft is thougnt/[ however,—that

ba
W conformable <-a- .o : e

(18
¢ 1N wreral Kesources. Trse o e r
g@"“ \ ﬂtm\ ,}ﬂow;e&) of economic importance “uuf in

the Harpers shale.

‘7\“(."1,91 ’Orpnr .S?” ‘

%ge and /orrelation. Arhtsm 1s not known to contain -ky-

fossila+ In-the—suposure At the western end of Pumpkin Hill, a few

obscure markings occur on ithe-sarfece~ef some of the shales-laonse&.
ja--are-orgenic-or-inorgante,

HH-is gossibly' taae~they Mm»&ﬁo“m some form

of marine plant‘grvm. f{ As—previvusiy-menttonedy-is--is.nat an- )

ahamj On the basis of its stratigraphiec position, the Harpers

shale is assigned to the Lower Cambrian. It is the northern equi-

valent of the Hampton shale of southwestern Virginia and Tennessee.
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/»5 ;« F—/’h’{&nti etam Sandstone
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‘ ( The Ant1etam|s andstona “is a boarse-grained clagtbi-o—-noak whlch
h Teowvn €S

in places hag-been-hardened -inio quartz1tq. RWWW
/)Mmmmmwm '

U — Q/ -
WDefinltion.-- Thie-foxmatdon extends along the--entire—tengthruf the

aca;& i L It
Blue Ridge irginia. -n-n-e:hthe-rﬁ#l—:giﬂea is~lcnowa--at-pre-dhniie -
= = _|

W
tam-—a&nd-am, ,\na.med from Antietam Creek, Wa.shlngton County, Maryland.

(“

Ko o
\ In-thre~regien Bouth of James Rivery it 13Ad-es-crrbe-& as the Erwin
)) quartzite of-$he-ChilROWie-~GRWPe

% Williams, G.H., and Clark, W.E-;{Maryland: Its resources, industries,
and institutionsg Baltimore, [Te 68,] 1893.
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Q/Distribution.n The outemp::we Antietam sandstone extends aa.a (Y
oy A

cast [y 7
narrow belt from a point near Stanley northward to the mﬁ-:ngg-g’of the |

quadrangles The outcrop has b een duplicated af/several points by
¥ folding and faultinge &ﬂ'rebest exposures occur on Stony .. Run
() southwest of Stanley; at the}xortheastern end of Pine Mountain; on the’

ymeonlay N

" Three 8isters, and near Compton.
A

a The formation produces a tixin sandy soil so filled with euant

Zi-tie boulders that it is sterile and poorly adapted for cultivatione.
nder favorable conditions the &ntietam produces foothills of consid-
‘erable prominence, but the formation is irregular in its topograrhic

expressions Where the rock is wvertical, it produces more rugged .

Y7 e et T

topography, t han
———
L ’rﬁe
Character.- oL ar. 28 WS-8 erRed - LorE oS SRLILLL Y
M Do»«i Id

. 7 .
apenaceot!¥ The rock is light -:m,\color, o#en,\creamy white, em h}pon

weatherin%\becomes slightly stained wids~8& pink or reddish e-edewr,

Typical Antietam sandstone is very dense, tough, and highly lithified,

— =

much of the material being achuaddkgs quartzitic in-ohmweetver, At least
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&S o«»& ba)s

two, and probably three, heavier—end-more resistant horizems-eccur
bulb A ,\

78 produce s.tmng ledges along the crests of
ee
\

' ") Antietam rldges(i!:tE; €5). These. masgive zonas. are.ssparaited.by.-seme-

what—sefier-amnt-more—samiy-mrteriai¢ The Eormatlon is meéhmf-beddod-— ?
but-i8 highly fractured

ta
Si/dam L AvaAltdul
ip-rare.instanees-does.it /%)roduce Aroek ledges , in—proportion-iomiin~pe -

sistant-nature-of-the-»oe¢k., It—weathers-end-ervdeg-witharfftertty, 9

\"\-\ although-where-—the-2ock. is.exceasihly. fracinured,. it-mey--preduce-tittie
)

i or no effect upon -the -topegraphy,-&8s. in.the. valley ef-Ghud Rill, exne L

V

-

{ mile northeast of Markeville. Even with considerable transportation,

vnmmi

its debris faﬁmmmm -»8 angular, chun.’lqﬁ,..a.nd..a.;::gm
f > (SQQ P‘ .)
l(‘(i wlal

In a few places, largeﬁmaases of secondary quartzite breccia

i wn
j occur near the contact of the Antietam and the Tomston,l\ dolomite, or

; O —t (U
along tive fault zone. This-lbzeegis conslsts of anﬂg}.ar fragments of

quartzite H%WMW/ M

AR ENT RS G .

,-‘;i; 0CCUBE—in—tange—i - s}sx'app,;ently\a talus breccia, ~Rae-~

Sue.bl e recementm ceewmped in comparatively recent timeswiged

et s PRI

reeu—l-buofhllrculatmg waters highd¥ charged with silica. The most

} /
)consplcuous mass of (thls brecc1a occurs on Jeremys Run, about ene mile
(i}:,\

P\{g |

i
i

northeast of VaughnM-)» The brecciated material is a hetero-

(oI v al Sl IS f'

geneous assemblage of rock fragments of varying sizes waiek-eacus, in
i ok g (pcran
sufficiently large masses to sugges Athat it was a primary sediments
Produced-a-i-the—-sane timel-lea.. Lower Cambrian). as the fommation. af-1 e
Antietam-sandstone. Carelil8iudiy—lioNoNody-0adily -CoN%i0es--$he. 00~

aa8. been. produced in

s

‘ , fro
L Thicknesgssg.~ The thickness of the Antiet sandswone ranges between

[+]
v 500 and 600 feet. The most complete exposure occurs along Stony Run,

» . S)
southwest of Stanley, immediately west of the mee& of the quadrangle,
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HBeeeessstsnce oe0000000e , eee 120
e thlc -bgdded vitreous uartz1te,f§gx‘r’fé"‘?
o O 00000 9¢ 00 0 ® 00000000 000000090000 40
pMobably crumb¥y sandston€eeecsceceee 90 /"“

massive \beds of bluish-white wvitreous ,
quart 10 Ceesecctsfesccccvsssssoosfoocecssscssccsccnssnns 80 ’ \’)
. I'umbly 8andS¥oNEecscosssscssscsses 70 ? ‘/‘;/
Hard whitk vitreous quartz1te,As me ScolithUBSecsssess 100 * ¢

X« Stose, G.W., and others;{lﬂ’anganese depositseof the west foot of the
Blue Ridge, Virginiay Virginia Geol. Survyfy Bull. 17, p. 16, 1919.

D)
"‘Slip ones'’ ?/63?’,45’

| Prevemtel & more €xact measureve it oF e Full o

W%m—ﬂ%&s Wnt+-pmant ~LhR.AR0Ve - ReR2oNeRtS- p‘/f'd‘
OALA ?
O, ffrg&._ll_ﬂgg_gmti Elsewhem in the Stony Man ion, the thickness
‘ /\m—t—-‘ae estimated by the Y_ldth of the(-&n-teotaugoutcrop.
i A e

S | Pt
Structural Béla.tion%- /\‘\rw-i-ﬁ-r-‘the other Lower Cambrian formations, the

Antietam éndstone is inclined at moderate to steep angles. In the
(gl ced

area east of Marks¥Wille it is folded to Ham a subsidiary anticline

ok

and & broken syncline, wh.a.’&-erﬂt Piney Hill the-ferwmadien is nearly
Wi
horizontal. 4 enntacts withthe underlying beds hase not Jbeen ob-

ot & |t

ar?
served in this area., ¥ /is thought‘/hoﬁq;em to lie conformably aove
the Harpers shale/ and to be disconformably overlain by the Tomstown

doiomite.

!M\‘V?W"O\\ msourccﬁ;— ’ M N ') 5lt :
EW.L Several mines (erquekp-urwkwg&)’ of brown

\Ji*m,p‘" iron ore and manganese have been’developed along the outcrops of the
L S [
a¢’ 4ntietam sandstone, 'H#sucomnonly oe9ui near iHsw contact with the

, oforn LI 3 Thew W NKnrGE AR
| Tomstown/\o'; am Qt Compton $hwes miles north of the qudranglegy—~é&irect~

3 widhin the quartzite. The nabune—and airuciuIBl-seekati ons—ofiie

7} ore in these deposits &ne\describ ed mo-omm
) \On PP —
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Age and ¢orrela.tion. The only observed fossildin the Antietam

A
sandst one is 8colithus linearis which naymbeff oundgm]in
( quertzitic float fremexposed ladges. Ime—pite—sf-intietan Lrag-

of '
WWW“SWHme&m%vMW « This fos~-

gil is thought to be a worm burrow that was filled with material of

&t
slightly different characger thanthe enclosing sand imbe-which.Lpe l

. burpew-wxe-mmde, The worm tubes are at right angles to theAbedding
o ,M!.S' -
4] Pef«uﬁtrmk and-thus—tniteate- tvho -original attitude of.the fomation

v A

(=) fb [
mmmd. [ Scolithus is & typical Lower Cambrian

fossil;.heree—theRrrtietdm-is..dsaigned. bo-the. loked-Canbiian. -6 ﬂ*

AaTstem 5
» equivalent is the Brwin quartzite of southwestern Virginia ,

which.forme.the-appor-pariion of the Chilhowie.-foruwatioh-of-Rennessees




Tomstown Dolomite

- ‘l,) , Lh’/ AO\DV";T\Q, [

& (%Wm—iumtm)abruptly succeeds the arenacesus

Tt
Antietam quartzite, in-t-he—eetummar-section-sid is the lewews-emd o0ld-

Caltatove i scmelims
est of the i-iq,\beds‘ at under ‘lie the Valley of Virginia,

T+
MDefinition.-l @hrﬂWmmétgreceives its name from Toms-~

town, in southern Pennsylvania, where t he rock was first described by

B B ==
Stosee. ?h-i—e—-ﬁe-nm..ti.an/\ is the stratigraphic equivalent of the Skady

A .__I {/ _)P?MJ;‘\M"!L .
%. Stose, G. W.§’ Sedimentary rocks,.i:n South Mountaing Jour. Geolagy
. -AVol. 'EPJ Moe 3, pp. 201-2204, 1906; and, Ganbro~Qxdovician

/
‘limest ones, of the App&laehxar( Yaltey- in ‘southernm Permsylvaniay e
e/ Tour. Geolfi¥eds- au‘;:; Moy By PPi 698w by ~1808,
!
T ’

dolomlte which occurs at the same horlzon from James River southwestward

1 =

B Keith, &rthur, U.S. Geol. Survﬁﬁ Geol. Atlas, Granberry folio

— ‘KOQ 9(&’ p. 5’ 1903‘
through V¥irginie -ainto Tennessce. The namé" Sherwoé‘flime tone has AIEE™

= e

8. Campbell. H D., The Gambrb-Ordovn.cla.n limestone of th mlddle portion /
oL the Valley of Vlrglnla;;y&r. Jour. 8Sci.f4th. ol. e, 20/ 11

PDe 445y 1905. s -
Mgr‘*fﬁ'd 7" 449 ¢ t”"(zo:/;

been appleed- { “phte - anit, B Row S BEE To te.

v

By

Distributione~ The Tomstown dolomite occurs in two distinct belts

N O -

o in th¢ quadrangle. %% is feund-im & zone between Stanley and Hersh-

& Souﬁnuo:!rrq m ‘- oyu,(

? berger Hill in the wegebem portion of the area, (and a-geeond beld ex-
[y s, k

7§ tendR from the Luray reservoir northward to JeremysRur; eyond wiriew

8 a \

1p01nt) the formation is cut out ‘by/faulta-ng._ it-deon-not-peem-bo-be
| present-in-the grezx-between-Blaine fv"rl‘ta' and-Mt; - Cakvary Church, where
od

the-Antietem-sandstonre-hay - Paen - overthrest upon the-Waynesbore shale, ? ppppsees
'S good - - M
So far as i# known, there are no&M exposures of the

”~
Tomstown dolomite ait-thin this quadrangle, with the possible exception of
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a single ledge along the northeastern side of the valley of Cahub Run,
ﬁ about : threei'quarters of a mile northeast of Ma.rksvnle. It is not,
QMMM&» S iﬁg, A2880 O p bR |

& possible, therefore, to describe the\local charaoter—of-the rocks'ﬁ

and s lithology in adjacent regiens must serve to indicate its char-

o R { foc
acter in théstony Man reglon . The Tomstown nof?\ produc%a dig-

(4 tinctive {i’ce-ea&} so0il, lorgedsy because 1ta-vou+ore~p is \so ‘gituatedi as to

) be covered b.,

‘x.en.ame’\m alluvial material speemitlit at the foot of the\Blue Rldge.

In other regions the Tomstown dolomite preduces a red, unctuous clay

soil.

. The
4}, Character.- ,@hée"fornatios.n is a coarsely crystalline, white to

\\ gray dolomite in which ¢mams=limestones lenses are common. The lime-

o qrM ace 2
A /stones A:l:s blue, and the dolomlte is generally light gray to white,
o ? K3
\l;,‘ﬁ,q»' »Both mamiesies readil weatheraland}emly-aaaded. The formation
;\\‘\' is irregularly bedded, amd cleavage and minor jointing are common
p . <

L secendary features im-the—reoek.

i#/ Thicknesse - Wﬂmi"ack of -exposure within this arga,
com) 78T AL pila

7 MWMthlckness of the Tomstown m-&e—:ﬁo-ﬁthls

1
(b are &

region ARV AWHA_&*HJ @ / 3
ﬁn ¥ary TN,VMLA : d»&po hoood T the U’Jun,«m vk, o Pas '
: . prb
negs is The Sdow povn,  doe bar. SRRV VS S y’%
camrhr-m ~ T
By el ( bt ’hb "‘ﬂwu**lqr \
4}/ Structuz
is ineli
succession-of—Paleozolc i (@ SEFHE
5 ) aniozcvic rockd across Page VarIley nas De6 N.8Y, LOp \
205\ oy v ou
47;’;%\3 J ~ ¢ prevailing dips are m"ywtms'f““ﬁ”aim 5
o
e the-members ary -actwily-overturn
i, Somg of - AT KT edy f!n the - amj:[mmedlately

\ northeast of Marksville, the Tomstown occurs in a shallow syncline

bounded at the northwest by t he underlying Antietam sandstone and
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at the southwest by a fault.,
ance_to_weathering --between the-dolomite and -tne-Antiftam-sandstone,
‘the latter bas acted as & competent ¥ bed in the f6lding of the-area,

and_in -plaeces has been overthrust upon the weaker: e@ careous rocks,

i e o e N

?\ ; (Wacts bm\;'he Tomstownian&'t—h‘em#m«tm:w'a-
r ThY Gl
bove-=nd-bekew are compieteiy concealed In other areas,-mowaiar, theae

contacts are conformable, and—it- -~1ﬁwmme&fm4smm—ﬁhﬁm

taimm%wwméwar FesTAusT &’é‘bria THEE BLERR et S ~the-

\V)Dra QC'OU("P",‘

(W In several places along its belt of outctop,
\oca depesi hnXsd

N twezleings) of brown iron and manganese ore have been deveroped, Swel as

these near Stanley and at Compton near the eastern edge of Page Valley.

,; )(M m v MA vl < .
Tha o=e in_.th.ase.m.pnsits is a residwl concentratien-deried-fRew-hisc

onoentmted a.t the surface near t he contact of the Toms town

and Antietam formations. k‘u&h érxsmsi o the nature -and charaoter
‘ 15 Q\\/Qm W rm SOV w0 Ilaseawt e s
7 of thedeposits will be-wade -in.a.later.sesiion of -this-zeport,
‘ 'S 9iven On PP

‘f ' Age a.nd (iorrela tion.- As known in. ..Virginia, the- Pomstowu,..or Sbedy,
—— >

// dolomite is sparlngly fossilifer zus ..  Boeveral varieties -of--triledbites
o e

have been found in .the.-Shady-at-Anstinville, Withe County. - 64her-fessil

. i forms_a _chiefly Salterella, have been reported from the Bhady:in-north- {’ SR

| central Virginia, .and beds.correlated with the Tomstown in. easfern Penn- |

.. "
eam
LR Y

\ sylyania-are-knowt ‘“rc*“c?n h Lowey Cambrian feseils. On the basis of

) o . ):

$hese fossils 3 the stratigraphic position of the formgtion, Q—T -l-m
t-’-;mit_is assigned to the Lowe:;(?iambrian. 1t dicessdy overlles the F/nhSid

1
&m.nagaﬁ,,m« Cambrian. formations - is tee-nexthern equivalent Zt‘— the
Shady dolomite / neme é--from-Shedy; Fohnson Counvy; Tenmenses,
Sorvhmwmalio Jo— ad Vinas —

C
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/ o T T T ( %o Waynesboro Formation

. ',_,__,4«'-"""/
L ;o The Waynesboro formation is a series of red and variegated

shales and sandstonss known throughout the Appalachian region from

Pennslyvaniav;\"to Tennessee. It _direetiy-everiies-the-Fomrytown; or

Definition,.~

@ne-Waynesboro-Lformasion) was named from Waynesboro
§ 4= ’

Pennsylvania, where the formation is well exposed., - A-sinilas

—t

\ - - : :
" - _,J YrOSe,C-;.W,‘ 5 304 vmen e Yy I‘OCITSO; South Wbubt'alh,ppwnSq‘Ja wia’ Jour Goolug .,
, / %» Stose, Gﬁ”w;'\haznt%pm vel, 14, ho 3, pp. 201-2720, 1906 .
'A o I3 .

unit eyfosed near Buena Vistaiin Virginia has beep”called the Buena
- & o . .
Vista o,,\rwhile the names Rom A-a.n& Watauga' ‘Have been applied to

_,j . 6, The Cambgo-Ordovician limestine
‘& C pbell. HQDQi % “The Val\u—, of
. . , , . . AN Ser., vol
£

)]

artnurf 0.5, Geol. S rv&Y Geol. Atlas,/Cranberry folio
fo. 90), p. 3, 1903.

.

"”ﬁr‘-yr'{..f Armar, Jour. oc|

the middle Pof'h‘o»g gﬁ
c .
o, pp. HusS 147, 1905, /

< ) W
this feEmetton-trr-syuthrersterr—HMrgrnta-asil Tennessee: For-4he .

regian -ia-¥irgtntu rrow Yanes River northwas |
0( i @ ]l' [
‘ ﬁwmm%mvﬁm south of James
s ¢ r stonalian |

River, Virginia, {he neme Rome("Watauga®™) .

V]
@ —i Woodward, Herbert, P.{Z The age and nomenclature of the Rome

,\ : ("Watauga") formation of the Appalachian Valley; Jour. Geod¢9y,
2] ol, EEX¥HL, p. 696, 1929. : :
. “l?’ i
4
- Digtribution.- The Wayneshoro formation extends in a continuous

belt, about & third of a mile wide, from the westfgf boum{gy of the

i

Q
quadrangle through Stanley, Blaineaville,' Kimball s @nd “.
/ | IV

Vaughn to & point about omeymile south of the northern boundary. -
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(E!,m\ ’) Eantle ok . ro-WarRodbone--anb-Eonigtown
7 / ountorx O
' meme
t ' Bh‘“‘m“‘_ W ‘pnr (23] dhr;
h¢ f‘f“"“f:. p Thie Th&m isiexposed@icgtly a few isolated ledges,

whiek
\anﬁ-—therso ahow/but a small port-i-on—»of Wt. The best ex-

posures ;chur west of Stanley about t-w-e miles beyond the nod&n of
the quadfanglé, and along the road immediately southeast of Stony

b Men village. '!he—t;e;t(nelrtun-is lalso exposmmms near Kimball
%\ _“% ) (gls 88), snd at Veughn. The-seti—whiThUveritos—thosutencp of
the [Hapassbode)Lormetion -is-net-nediduai-bub-ativviel,-and.She-unit
hag no.-di-fferent-resistance-to-weathering-end-erosion-than -its ad-

Jacent formations-abo¥e -and belows—Henoe {E produces no speocial

topographie effect/ and is merely one of the many formations re-
sponsible for the|lowland}Valley of Virginia'

q\/ Cha.raoter.— The Waynesboro formation is an aggregate 4f red

/g.fg‘ ° and variegated shale and sandstone, containing a few thin-bedded

| lenses of limestone and dolomite .- -lNe-@ldtinet-lithelogie 4ype
dharaocterises -the-format muanha 18,.804..135.- se¥eral-oconstituents
osour without sny definite arrggfment. m.zﬁnogm_g}}y‘ “Weatners |

to a yellowish olay soll through which are scattered fine splinters
3
? of the tougher shalesbeéa). In th-‘-.'lgfn.l area arglllaceous materials

~ 7 predominate, amﬂmw

, < n&MvM&ka
7 /@{7, paar-‘bc*mm"g‘h‘ e
pragenca..msp--be-undataniod.
® ity .
[ Thiekness.- . As the Wepneshurs is poorly exposed its thickness
™ WoS§ from
e 7) BashVe estimated- by the width of 444 outarop. Frem—seen-indérect
| 73
Y,,os* ve oxlidenee ‘ﬁ.e local thiockness is estimatedl\u betmg about 500 feet, huA
: o P st T
" bt in ;og:é:m to the north oand a::mah,G a considerably greater thick-

ness is found, swé H4—is posslblw Shaal thﬂ estimate should be ine

ocreased to as much as 1,000 feet.
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: 'ﬁtmotural Relat ions,- The-Wayneshoro-fermation.ccours. in. the

belt.oi_c%fwks*parﬁtsmm ~west-foot: ﬂwthomlmm.,dge .

bsas O Trallay
Phroughout..woss-of-this- bol.t ’fﬁe &-eebs az?eﬂgteeply inelined to the

'''' o W -of-4he-Hagpagboro

This ourteus
reversal of dip appears te-obtmin throughowt the central part of

ovItTatash,
Page Valley, where the entire sequence of rocks iz feolded- so-es-~bo

davehp“nut@mm

Baocause -of-the-lxck of exposures; the upper-and. lawsr

Fe

Surie,
Oeghovr”

southeast.,

D
-
y rmore wesToc,, (

)
[

(—“\

3\

|

o
D
al :
, youngerian

7

oontants of the Wayneshoro formation Mam,.obaouadwr-'$t~uk'-~:¢m\~«mwn,
therefors, whather these contaets are conformable, although:ﬁ is

IMJTM L)

pret
presumed, by snalogy with adjaoent regions, that lcaoz‘iolmuatble Rodo~
tons—oovury oA VR colaka .
b T

- ~[Miveral esovrees. < ook
14> (;q \(&w materiaif\od Koonon)h:(&npeﬂme occurf

¢ in the Weynesboro formation in this pe-s-ie-n 4\7&1 residual soil/
whaieppiir

?/?ll howesedy has been utilizedluear Stanley] for ocher.

o

Age and forrelat ion,.- The Waynesboro formation and its direets
' " Conlawn B&IA—\) M d.n\SrW
equivalent, the Rome("Watauga") formation, keve fosSils,im sparing
4hes
quenvivtew; Chief of Hirsfomstrs)are trilobites, espesially tne

2339132 1o
genus @lenellus, whioh is oommonly Ww l\wer

Cambrian tzt:tnh:t:f:a,a On this evidencé, the Waynesbore -is assigned

@ to the LoWer-Gambriase It P22 : -dotomtbe-and
Yo \7 onmmmﬂm Itk equivalenaa }-os&h; the
\n

iWai:auga and Rome formations of southwestern Virginia and Tennessee -
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5 o % Elbrook Limestone

The flbrook llmestone overlles the Waynesboro shale,

-aad—; %contmuous \um, extends ifrom Pennsylvanig, sesthwase

i g o 3 R

to southwestern Virginia.

2 Wwns o
Definitione.=- The BHeroek formation teles—its name from Bl-

brook, in--gowthern Pennay&v&a-a.a.)where it wasYdescrlbed‘ aad—-a%-uére&”’ »
= the.

~ The nnit occurs.widely-threwgheud-norihern.and.central

by Stose.

A

|
B. Stose, G.W.! Sedimentary rocks of South Mountain, Pennsylvanialg
Jour. Geol°"JVol X¥F, p. 209, 1906.
A 14

g

ae s of— V}L \IQ'“GU\ rQo;mn n
P P’ i 7 .W"’iﬁ“mtﬁmtérn ViTes and” Tenneséée’"“ma fro 7 :@

g o ‘ ) ¢ e T .
_ ;,n\"  eMlied (Honaker, Nolichucky, ete.). It is overisin by-the
§)# A i oo ) N
}QG( Conococheagne. Yimestonié of" "Ozarkian age.
J W
{] Distributione.- The outeres—ef-ihig formation continues &= a

abed eade x|
single beltAfrom the northern to the western margin of the qua-
/
, drangle. The Wiébth fof -$his-belt)is -approximateliy one-mite, and
71 . ) oulcrobs- are
i

o
‘ (the formation. isrexpesed atl a number of -isolated poirty, espec-

e R o o
ially. along-romd-vots. Thiri‘o:nmation does not produce a.w
C\\irn:r“lz

~+ sapeetel tOpogranhy or 5011 anim»umm
V; \] Qi V‘a’

o

| Character.- . The Blbrook limestone is a dark/,\ thln-beddedJ

it it conTa:hS au

limestone, somewhat platy i hazasder, and containing few dolo-

mitic members. Ltyplca‘;\\ew %e rock is Vthin-

. Mt
-
o~

‘5\) ly laminated amd fine- gral\nﬁb with Layers of llght-gray lime-

- PR

PY
stone separated by thin, shaly mebol«:s that possibly reie-re&em-

_qolémltes wltm1%lm leached‘; out by-weathezrimg. In



. Lr‘( F /
)?Gﬂﬁll' v i /
a few places the llmesuones are dax:k., almost blgck, }md._mhexe /

‘“J ’(1-4 /e 5 X NEFVIRIY / ook

G
‘}" ) qua—i‘—md-r‘p?m;e-e a fine, dense mterial for Lead-e9nstriotionr.

| ) 0
H‘. Where the rock has been deeply altem%byﬂmﬁ!&@e weatherzng,
o f _has.-loeer

£ i g
A n\ { mwwa out, aas 3, typlcal residual woduct i

o o
)}7 owlsﬁ of soft;yellow, ocherous shalep not unlike the shaly

beds of the underlying Waynesboro.

A peculla.r re51dual prod.uct marks certain porta:eas of
'“ O\/Yf

the contact oidh@mmck&and,\ onococheague formationg. Bleis

Ta
makerial congsists of saddle-shaped masgses of brown e reddish
2 9/‘573-""'7 hZ)tt (nl-q

! sa.ndstone% Feat—are composed of tlnyAquartz % xg;w.m
b

. The—sandabone g1y tEiE Heugeddy-in

—_— t

are scen to-be-aimost perfectly formed. Apparently, the crys-

d\o\'-f‘. uLu.,a.. [/ VAN
tals were developed, LI agtlat wed quartz grains

by secondary Blllﬂlfl@@tlﬁﬂ, possﬁoly in the process of wea=

% 70, are. e 20 Saddl &;W:L.,
IRe / thering. sﬁf}éieﬁuor;selnllform (&ha

rQekeoifeeepish-o-prtt tTE 2 nd-Gemee. This mateTidTTTCurs “trmewy<
SRR - »_da;";a;fz;an«%he”wqﬁﬁo p of -the-upper-sertion of -the-BIprook
ligeateowes Amﬁquadmgleﬁ most characteristic occur-
. rencehlsna;out three-quarters of a mile nartheast of Hawksbill
o

‘ “ mml rhalor'anf ‘
€hurch. T=tr oss:.blﬁl oot bi-ﬁov residuals belongsto the basal

NP
beds of the Conococheague dolomite, but biae‘gj'-err;\comrnonly as-
")IM\ gociated with the ounterep-ef the uvper beds of the Blbrook.

o .  Cam T b
Thlckness.g . The thickness of the Blbrook formation is—ket
- J Ara S i s onkac
i L definitely-knaewn, but it apparently 1ea.ches a maximum in~thts-
3&\)(]«\\ \\
o \00\ \[ )Y—LM of 1,300 to 1,800 feet. M%?My, nomerer -ty
o wos ‘hod’
otY%s

UL ox"’" measur e--bhe-thigknessin - the ’*-loca‘-l‘*'area;@iamw;

he\El\prook

-to the southea .t>are—

limestone sho™~Jedges that are«i
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.
those of other Paleoz fverturg#d sequence of
<Z:> R PageYalley. Some i - fraghuring gd minor disloca-
N : . | | , .
g:\ tions is ctual contacts of
S S J —
- \ The.
this formati onerlylng

‘not been cbserved! the-y@e] probably

B

Conococheagugr dol

disconformable.

Mveral esouvrces, - ¢ 1&
Eeonomio—Produebars Several limestone quarries have been ogﬂm

bed.
woeked—irthris-fermation. All utilize the same sw,

of lifestone,. awd the rock is |{locallyjused for road swiae—;-ng

IS -2
O+ Soyrce O

aa—wed as fvﬁmf material fox)«agrlcultural lime. The ‘

n‘brm,ﬁpn’rl
quarries are small and are operated| o-nbf-—par-&—ol-tha—ym)

v MMWW%WWM MWS-

o
sibilites. mmmm; ild..he--Lonnd.dn.a.-8uks e

e e e

A(‘/"' %) \7 &S—W q
Age and éorrela.tion.- -Ho 555113 eoeeur in-tlie Lmeg

(3
th toesd area. In-southernV¥izginia,. howevelr, -an-Unper-Lamhrian
t rllmmuwmmwm@m “pren-ghe iy bedmmr e~

F <3 v é\ﬁv\ -

latad..mmth»—themﬂbrook ----- ~-Gm-gata-and other -evidence; :
,' g g/ndhse A Iy o an .

\\ af this formation be takermrto be Upper Cambrians It is thew

T‘ ﬁlh’
equivalent of the Honaker dolomite and, pOSSlb]‘EY e-f the Nolie

chucky shale of southwestern Virginia and Tennessee.

-

> }
Lo st
900#0W7:L PO’S()\_)(‘C', es.:

e s b

1 ‘)Un
it o 7 L —
wall be %O“b o PP
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4‘2\ m zarkian System

et U

General Statement

‘was proposed in

-4 :
1911 by Pe=03 Ulrlc‘r}]. R-th&-ﬁx&&e&i—&a&e&—&eo&e-g&e-&my,
I | |

Ulrich, B.O. :{REViSlOTl of the Paleozoic /éystems; Geol. Soc. 6
America Bull., fol- 22, pp. 627- -{» 649480, 1911. 4
n‘i LSo, /w

e g

<‘ZTF' - v{l TR *ﬂ, C il {\ o\ Sta ST ga Cuian i

- 'mem;‘has boan e levated VBT pOTttton panafed) - to—ibha t
of the Capbrian-ané-OrdovtTian systems; and intermedidteé vEtween

im The matme&-—eemu—m-‘m&%arklan %s:hsa-consz.sts of

"M'CWY‘M\J ' -~\
thick-bedded limestone and dolomite, a—nd a maximum of at least P

S

4,500‘feet. )lln Vlrglmar‘l@e@e—m

L
e

. - Vitad T oha
,iOzarklan rocks ar*ouu&!i-! descrlbed g,s,‘?%poerﬁg%t Cambnan q:ed-im‘as

TR i I RGN

S S gt a2 N

TR SIS e

WWM&:M L. indicatethe meed~ror o
disiinct..Qzaskian -Syeieny and 8- use-af-—the -term;—as-propomed

by Ul.z;i_Qh.w».ha.s.v,heena’?iopt-edwin~~v’&h‘ie= PePost. AUi‘ne Conococheague
..... o w(
/\//i% gormtionm Ozarman.sed-m-b(_n the otony ilan—areg. §

is ofien-pefrrreg-—to-ae-wCafPi-0rdovicran”.
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(é ; ”-”'éﬁ/@ Conococheague ]\nneatone

LT The Conococheague limestone rests upon the Rlbrook
‘v ( -t Solubl mA Sal bl
T formation. aadﬂls one of the 01 ONPOSEE. I cks re- .
(rga\()(‘n ,\‘\\ ) 0\4‘/1 b”)On* } &\)0[ P i <. .)

\f-‘v‘”"’“‘) sponsible for the,\ryred.um;.wn of we, Valley of-Vivminia(Figs+89,

Q’ Def;nition.-% Thes formation was na.med/\from ibe—coourrenfin
. APennsylenia wherc the rocks were first studied and are well
£
displayed. H—is—krowmr T themortirern

Sedimenlary roeks of South Moo Taiv Birrsylvaata . Joor.

%y Stése, GoW., W p::&i:ej Geolom, vol. 14 4 p.210, 140b.

under—thrismamneant-te-widely-exposed ~throughount-the-Appoatashian
) Tortey
(. 4" Distribution.- ! fhe Conococheggue forwatian Crops out Iln the >
: rn.}BL‘- .
tony Ma.n qaadranglel 11(1 a /‘qdelt that extends‘acroqs the cemtrad—
T T S @ Abo 3

pyrt-}.-en of Page Valley-/\mns belt iz appPewimarbedry three miles

wide ﬂee;" the west
.3 /

v ou'b-eesep butl,\narrows northward until it is about ene m1leﬁ/ wide

at the northesm edge of the m ﬁ& The rock is well expcs:ed

A

}a( Sawnl
along the daqler strecam cowrsed. and in iredédenmiadl road cuts.

e

Good exposures may-—be ound in the valley of Pass Run near

Springfieldf as—wedi—we along Hawksbill Creek, immediately south

of Luray.
«\W(}haracter. The Conococheague formation consists of a thick
o WP 123 Qe ¢ 3
@\ ‘3’ mass of limestone a—n?\dolomltekhgzﬁi) th-e—-femerweoeupgﬂmg

ﬁ& f) ’ wawwmmm& Theﬁmbm-ee—

N at
Q‘Ow{:f J xvhe&eAls medmm}bedded, erd } he limestone Leﬁ-%a—are lreavier-and
(\(,\ \:‘:‘, ‘ — ~ - -
“i“" ) more massivec thant he délomitic beds. A distinctive character-
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e

istic §f +he—fewmadtion is Wwf arglllaceous? bqbngf.
. 7

eaiifnze\}nterbeddai rrtn—tﬁqrhmrstune. As these clayjsenes are

Je5s [esielawk To drfotmesTomt WL
/gﬂ%tﬂ'than the enclosing limestone layers, they howe-boon nore

A _ Lo Loy of. M Tealaer
v intensely crinkled as—a-mesudé—of the to-whieh-~$he

. ‘ On a weathered surfayge the
. éow;d(ha b‘vl&
crinfdy edges of the clay eeams zstand «M in sharp rellef)vabev-e
RN 3 the _assosisted—dinestone-gones; the-oontrewt producmfg a rlbbony/'&-
%

P o diagroalit, - (See )
V\_;//‘ appearance that is thuﬁmﬁ . The

limestones are prevailingly blue and some of them are f&i-;riy
@l carhonate
,\pure calcium ®eeks). Other—tensss—coniaining. LOTre -Masnesian--and

doloditic.ualeriadg-are -aiao present.

The Conococheague formation normally produces a deep

residual ‘soil that is fertile'end{feaveorsbizioontodtior—etiiive-
byt a m.yfo(nﬂ [
t—’bonrié“ The local owever, is partially covered by &beed-

pladiseimé alluvial debris,ssc

7
[ Wy . .
. useful capaesty. The naiurel soil frem-the-Somocovchezgue-forme-
le aM) e

tign is,{somewhatf less rich,awd unctuous than Beekmant
2 frown T Yowm Cannd iins i3 8Tine 54, /
4 ¥t reddertreoYor!

- A distinctive feature of the Ge-nea-oaheague formatiqn
«,01

- . . . Cﬁnr'fuo
Q}. 5 in-Kirveiwia is the presence of thin seemswer zonesWZ&}-
n - O ; '

l quartz sand grainsr@%m@ In some places the sand is
'
sufficiently abundant se==s to produce a distimet sandstone;

1y S oadliwd)
elsewhere the m&t?ial OOMW««M thd limestone, asg

7

]
mt/? . - \{quartzrcrystalﬂ\sandbto eAwha.c.h._ac.mz.r
’,T the Blbrook formatio :

on N
| ot f ¥
}ithough t4 e thought to be.dad

& the Blbrook llmt-e-ne 1:-%—1-9 equally woa-s-rbi-e

—
e

o / N
£r-am oae- the ba.sﬁ. Conocochea.gue;sandstoneﬂa1 /34 %(

LA Vel W B 7 rr i VR, R e ),A/



W7 re.

oult

(ﬁ/;hic]mess.-

to ascertaip hesauserthe m:mhmgt d.

& Hhroughout . _Page Ya. Inmediatedy north of the quadrangls,
alwne

hewewer, anfaivrdy oomplete seotion ef—the—wook—ts exposed near
shawd z

Rileyville wthn 1,500 end 2,000 feet of limestone and

~

do}#omite,\are thought to beklong to the Conococheague formation.
This measurement is appr-oximate but M ) 6losely approacht

.9 ﬁ’)lS areov .

the aoctual thickness,‘ Eisewhedroyit-Fidginiap-atwitur-tirtckresses

cfitha_fannaiien-oo0ur,
w% Struotura.- The Conoococheague limestone has been intimately
eneral
_~ 5 folded in tha deformation of this region, and 11; is difficult to
- bids -

find oontinuous exposures wherein-bhe roeks—ax—hm,\ Many

!?_, @#—'Hmj"exposures exhibit the formation in an overturned position,

wiwmmmwwmﬂm.
The ocontaoct of-this-feormesien with the underlying

|
t
i
1

Blbrook limestone has not been observed, It is thought, however,

it Sl

to be disconformable, as is its contaot with the overlying Stone-

T o &

henge limestone.

nonﬂMv‘) WA
y/\/ﬁge and ﬂorrelation. Ké Jossils were, obitalned.fxrem the Conoco-

oreo Frem A__ areas
oheague formation in this reeion Asrnearby (rog&vna}, -rowever,

A
‘ouﬂm fossils are known, especially Cryptozoon(probably
Cryptozoogrolifernm) and rare trilobites(!ellerina). From its

positiown,

Y
stratigraphio , and #£»em tb fosslils it--eenbeiis, the COnococheague

is regarded as being of Lower Qzarkian age: It is probably the
partial eqnivalent of the Copper Ridge aaé—&meboao—formation/ of
southwestern Yugi‘hia and Tennessee/ and of the Potadam and Hoyt

oy

solo rats }m
t formatiops of northern New York Sbwte. Br—nm—%-ﬂ—-w

T cr——" s | —————.

Mgaw
a!&d a8 Upper Cambrian, W“
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Gewneral RGN
o e
The Canadian //é(ystem, as defined by Ulrich, -includes

B .
+ T

- —
%. Ulrich, E. O.{{Rovis on of the Paleozolc /éystks}‘ Geol. Soo.[ Ty
Anerice Bull., fol. 22, pp. 627-629, 649%0, 1911. e
oo o ﬂ
. > 7 Py \i $d h" Am'o
o that part of the gaologio/\oolumn whioch J;'izs above the Oza.rﬁian nd
below the Ordoviecian ystem(restrictgz Included in the looal
ﬂ-l- L7>)sm e TR -y vim clud A
ACanadianA the Stonehenge, Nittany, and Bellefonte forma-
tions, ax}of which are thick-bedded, massive limestonem and dolomites/A
2ologio?3 Conns NS/ Ph5ia To b
ay_gany &a&. thie sweecession—of rocks i-s——v—&escmzower
— = /\/, AiraTaT

Ordovician, &aé—(:-ﬁ-—ie) equivalent to the Beekmantown of New York

-State. msantod»-m«xhe looal araa.,
and in.other-parts of-Virginly,~for~which-reason- m-—n-rgin&a -Goode~
[ J—
-1 glesal. Surwey- hameepto& th@&&n&&im%@«&ﬂwfie&ged gwlugtc

of this repect

syetem: The @-ne-se-a“) anthorsAamewha%—%mooepﬁw ~KQ-khiS

hl(_ibﬂz—
m&m&m/\to the view that the Canadian and Ozarkian sys- 7

tems togethar comprise one distinct and identifiable unit to which i

X -
\\)Pe Hﬂ-

the name QOzarkian might well be assigned.A

8y oo ?
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Stonehenge Limestone PM ‘ Y AVY o
' rris f¥38 (20
, < w

The Stonehenge limestone is the basal formation of the @"‘(3

(See [
A Befkmantown group (Big. ®).
. A ‘
~7 TH R
efinitioni¥” Mais—formetionm—ie named from Stonehenge in central
A x|

Pennsylvania, where it is well exposed along the Nittany arch.

".Ef Butts, Charles‘ZGeologic section of Blair and Huntington Lo ties,
central Pennsylvania; Amer. Jour, Soi., 4th series, Kok a6, M
pp. 523-37, 1918.

'ﬁ‘)e ‘Fn s nmr
Its oocurrence mougm Virginia is somewhat irregular, and ri:!t[ so7

.,,3 strongly resembles the overlying and underlying formations that it

has not been generally recognized as a distinct unit.

SU——— d
\ Character and )fhieknessi# fhe Stonehenge limestons is & thick-beded,
: T4 vee ut ovecly, ¢
blup-gray limestone that isk(-oi:oeoip) si.m:l.lau.:+ to theANitta)ny dolomite 4
the Jorehenqge
le-be'n} The most distinctive featufe of “kisrformetion is a peculiar
fio beds o A

A {Seren K4
interlamination ot‘\dolomite and limestone (OB"Q"WW So n :

—‘:o(‘tvnnl,
,\M-pméuoo}a rook that has a orinkly or wavy surface when eroded at

right angles to the bedding. ihisistructure is similar to that deve-
loped in the underlying Conococheague limestone, but the alternating

laminae 0f dolomite and limestone are much thinner in the Stonehengee (

+

thar-trthe—eambter—Crxrictan-fornation.,

The thickness ef this-pertiom-of-the-Beekmentown is estima-
+() Eif ‘ n€X+

ted /\“ about 100 feet, and-the formation-ereps--cutl.adjacentivo-4he .
Eittsny—dolomite--whieh-lies-above-i4s 1Its areal distribution is ap}
wLuL oviehe "k, There s
proximately the same as that of the lower Kittany heds,\ FM=aus an
excellent exposure about 3 miles southwest of lLuray Caverns, immed-

iately west of the quadrangle, along the ocountry road which crosses
Other e pecures ccone
g" ¥Mud Pike m miles due south of Hamdurg, anicis—aisc-gzpewsed along

Hawksbill Creek immediately north of I.u.ray/ and at Springfield.



e
(Lge and %rrela.tiongf Ths formation is identical in character

M the Stonehenge limestone of central Pennsylvania, which is the

oldat \im ir g ! \j
(Beskmant ow \)tormation,\ The rock is fossiliferous, with
A "m_ @l‘ Corlannd

Ophileta oomplanata as s most conapicuous form. ,@ther gastropodsy

n

similaxr to those of the Nittany dolomite,-edsemsssur.

S ——

Mmera‘ ﬂ??ourcoi. -
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9
:6" : ~a#@p Nittany Dolomite

‘ ‘——-——} Ql{)n rM
" The Hittany dolomite was named from N,j.tta.ny Valley in
. s. n‘_ n’l bb(&- ,(o(‘n-ﬂ A
central Pennsylvania, it is ese of the 4huee Beekmantown 7rvvt(‘é
Sec.
9[ o ,J:.'llnrich E.O ;/Revision of the Paleozoic/éystems. Bl Geol. 555
ﬁ/ﬁ/ \)“ Amer"/ ol. 22 Po 658, lgllo
'J

@\ qs\ \ repaaosmm in this quadrangle(t:lz::ﬁ:) (3\93 Pl. ')
J— b

e
| DL stributionfs The MO&M#M Nittany formation ococurs in

.morc 'H)an l",

‘ﬁ & continuous beltl\ M wide which extends from the west-

s
ern -«d-é;: of the quadrangle through Luray and Oak Hill to the north-

j ern edge of the area. The best exposures {ef—tme-Riitanpiroccur at

Rileyville immediately north of the quadranglei other exposures are
y found at Qak Hill, in Luray Caverns, and along Dry Ru.n.‘, The forma-?'

b

See [l

o \‘j\ tion produces Tow country exoept for those portions of its outerop ?
2 Q\ | ;
PF :which are strewn with oherty debris(i:l:g 49). It develops a ohar-!

‘ No .; acteristic red clay soil thqt is more favorably located for cultiva\

Vi gt | derived fr

wﬁy 1tion thanxthe—eoﬁ L\W-‘m the Conococheague formation. A
/ } characteristic of Nittany exposures is the—presehse—of.many tiers of

ledges that—orep—owd where the residual soll has been

/
e Vo PP ot A

N 'strippod off by erosion.) """"""" T

‘ / lCha.raoter The Nittany formation consists chiefly of gray to blue

~eds
dolomite 1nterbedded with sonee—-ef' limestone and o vaughanite. g -1

§
} most of iA4f-ompoveres it is more or less thinlyfbedded/ and oommn-rr
} {—g very}’densv Of ten the rook sppears 40 be finely laminated or

;

e D

. \ 7 . ribbomy in structure. The purer hés break with a aut:\oonohoidal ? .7
In ¢ " . beCC‘ »C§
J";% fmacture, and on weathered surfaces Wﬂl&u% r

wwmmmmmmmma
6, l ) 1y
Jt e | senieeeT
V\V‘z\::syyfw(
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An obvious characteristic of this formation is the pro-
' duction of abundant cehert upon vaortions of its outoerop.
’ 7o ’ :

S Phis chert is gray on whiteJm,M dense, massive, and

commonly Jaggedés It occurs in great abundance where the rock is

nearly horizontal, -.ﬁid/\is best developed along the western margin

J/ of the quadrangle,both north and south of Iuray. The ohert fragments
7 renge 'from a few inches to severa:i_mf—e‘;'\_n diameterfa.n-d appear %o p}\\f

have been produced during the weathering of the formation. A few ‘ (‘z\"
fossils ocour in the ohertrwh) but they are poprly preserved

and difficult to detect.

ey,

I .
Thickness -! fhe eniiwe. thickness of the Beekmantown group’?is o8-

timated to be about 1, 4500 feet \ln this area) wsd—Yhe Nittany dolo- } )

mite probably accounts for sbout 600 to 700 feet of this total. /

There are several places where partial sections may be meaéured, but
(. at no one point wakitin the quadrangle was it possible to make a

complete Aeasurement of the Beekmantown group. A section of Beek-

mantown limestone and dolomite, however, is availa‘nle along the oreek

g Vgl
at Rileyville, about #me miles north of the quadrangle, where the

following sequence ocours:

(‘“’}S&o“l.ﬁt o rollm-vqu W;}GD&?‘Z —_ )

)/

Cirea 4«/:];(,4..5 (7"1(\ RPN A é

1 \ .
Y .) |sgructursl Relationsiy The eontasbe—ed—bao Hittany BN
' ‘ adh :éJoﬂf\}

_ nenbars. 2204, Relow ik ars. ,anﬁfvo&fmconformableA Ao

‘ R Tals
o= a-l-l-y(’zorf contacta are difficult to determine, making it soma-t-i-n-es-— X
t

aCES Harrdoet
mpossiv‘; o dlstinguish the members of this group nea.ru contacts.



N

‘(This sectlon was measured along Nelson Run from Shenandoah River
to a point eauyhalf *hile east of R11eyv111q,3¢The rocks are well ex-
posed, almost verti®al, and strike NBOOF The Mosheim limestone 1is
exposed along bhenandoah River,,and 'the Stonehenge member—of-the

(0'\\w Y B}_-@;ga&\% crops fmt near the railread crossing over the c’;eek )
C.lo Trmm———— -
)JJ / Lenoirs aar‘k knotty limestone . /qusf_ - m-,(dot measured)

7 D Rt v m g, e 5 1.4-‘-

MOSheim 1imeStOne ......soee.s... R L - = -

1o o
Pure, dove-dolored vaughanite; beds 39;/‘4 feet thick.%ﬁ:d&% ]8
Bellefonte limestone 766 ) ....... Cee e e e e . %ﬁp&:h-t-\‘\

}'\g‘ Dark-gray, thinly laminated dolomite, weathers N 71

3 S DrOWN ¢t ittt ereeeecenvonesnssesoeccosoeeseees cese e 73 ‘jm".

R Interbedded, crinkly dolomite and vaughanite ....... 163 [ 284
7N Mass1veJdove vaughanite ’gll . 268
Sl Dense, gray dolomite ............... GohM oL 13 /vt 29F%

7 Crinkly dolomite and limestone; dark, vaughanite ...135 (v g3
Massive vaughanite .............. ceotlofdeceeeeeae. 10 )" ¢ 23
Crinkly dolomite and llmcstone dark vaughanite ...355 J" 9 2¢%

_ Grey dolomite; bands of cavernous black chert .....195 {". 272
) Dolomite and ver‘y light- gray vaughanite ......... .. 72 1,0 Y5 :
A Interbedded, gray dolomite and dark"f'raughanlt_gm.n....? 70 \v g5
R Blue limestone and dolomite;‘\vaughanite BIuish ...250 " 1368

Stonehenge formation

e R ¥ - ;
g ”wﬂ‘- ! !
7 Finely laminated, rather heawy-bedded dolomite ....105 )% l/¥2& |

‘"G,..d 54.) : .
§) L\ (\ Conococheague formation .A.w».».- crnoae e o e e ea e s.e0eem e oo ojel NOL mMeasured

. Interbedued limestone and dolomite./) ’1 T O -

S1v4E - o -
O‘A J#tx'utfv e Q"QLMMJ
l NI 2. sl Sﬂkv . 7.0
JRVTN rast (
vt o Yedano— A ) 1t

O“"KTW e >y G

GgowisTipl~

[ e )r
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#£he Nittany dolomite&n locall% Ao the southeast, but

the overturned folds in Page Valley indicate that some of the ‘4 7
L' dips are a-nt.u-.nly reversed. J ! |

Mlnvro' ﬁzsources —
The Nlttany dolomite was formerly burned .

)
for lime near Hamburg, not far from the western hna&- of the
quadrangle. A few small quarries WM«M sug-

focall

helt
gest that attempts (to use the material for n@gd construction-hea%e

W

e
N

et T » “w / g a
lﬁﬁ_md ﬁorrelationg- The Nittany dolomite of the Stony Man weé- S

/Hw‘:
s&:'%orrospondl to the fo ion beering-this-neme- in Nittany

2
Valley, Pennsylvama} whera it is the middle member of the Canadian ?

\ -5,

:‘j é/ystqm- It is one of the most widespread horizons in North America,
NA mm? W—QWMW Jr {for

Qon" " / esd—is found from the St. Lawrence Valley to Alaba.ma, and bo—tho

al

‘n" o ™ west [ Toxas and Oklshoma. It is commonly identified by the gas-

tropods Lecanosga(Ophileta}oomgaota and species of Roubidouxia =

whioh seem to be confined to this formation. Sections of other

P roek
gastropods may be seen on the weatherdd surfaces of Bi—t-t-eay-—&e-&gas.

fhe identifiable forms,/\hﬁ‘wﬁuu\,\ are found cliefly in £oamnaiis-
o8-ilidrerry= ohert ‘;



| | 15§ +¥##
g Bellefonte Dolomite

.

many parts of the &ppalachian region, Ahe Nittany dolo-

mite is t}e highest member ¢f the Canadian System In central and

¥ northerf Virginia, however, lomitic beds of post ittany age in-

tervene hetwesn the overlging Mgsheim limestone(of ones River age)

6 Nittany dolomit and these intermedigte beds are

ocorrelatfd with the Bellefgnte limestone of Center\ County, Pennsyl- -

» * PO‘O 'h + Bla and n'i'v T Counll 3,
"ﬁ Bu&s, marleeﬁ?eﬁtﬁ”hj;ﬁvs.'j,i? om,, .):»f.r i, &k '7 osZr o ufl.,

pp- S13 537, 1418,

'",)\fvm*i--r S | )

s e Eu e

2 T \Dlistribug jon,~ ¥ The Bellefonte dolomite occurs/(m.ﬁaf the
oy
~ ,"‘x‘)ﬁ ) Nittany dolomite and is.dimeedly beneath the Mosheim limestone. Ity )

A SO TR 7

é%f these
] -wefeﬁy&ng««an&wm&er-
& lymg}m It orops out in a ce}itinuo:m belt which extends from
nornpé’ﬂ' art
the western edge of the quadrangleAthrough Kibler Hill to Compton,
”-:W( north of the quadrangle, Where itg-exposwure forms a precipitous bluff -
R N , © buk P i, -
/ along/\Shenandoah River. fThe width of the owtsenep is about e&-half#,;éq»f“
' Al by
mile except in the emea immediately north of ZLuray Caverns where - it
) h -ﬁor‘ma‘\ﬂ (] bauvna, /———-«-; om
L7 the ,Belilefende crops out over a wide me been duplicated o
. b/\ N
T %t-hrouglr)roldmg. The formation is well exposed along South Fork of
Shenandoah River near Ruffmer Ferry, Bixler Bridge, and Kibler Hill,
=nd expousres are numerous in the lower gorge of Hawksbill Creek.
N cnnsiderable gection of the formation is exposed along Nelson Run
lght -
. o east of Riley ville.(—lzgm-')‘. ( e Pl 7
v e

‘Charaeter.; The ﬁellefonte dolomite is similar in general charac-

ter to the Nittany dolomite upon which it rests.. The ohief litholo-

giec difference is the presence of more abundant vaughanite beds in
TR
the Bellefonte),whieh range from a few inchesAto zones s nearly 50



| St

\Fgcm aﬁ(oo} f /
Section of Beekmanﬁgwnﬁiants near Bealersg Ferry, .

< #This section was measured along Shenandoah River and a northward-
flowing tributary ofie-half mile east of Bealers Ferry and oke mile
{v northwest of Oak Hill. The rocks are continuously exposed anu strike

about N&OOE. The dips are steep, in places nverturned to the ge?%?uﬁgg}

f e'&-s-t.l - \.k\(-h\‘) /{'
e Monsn ‘L“‘V"“P 01~pzvr s d
T shelm limestone .......... e teseses e et ne e uans Y - 42w 3-2-21

nght and dark, dense vaughanlte ce oot a e cees D2 feé% 32
&'}m a1 J’W ¢
Bellefonte dblomite .f/ueeeoeeronn... e e (649 feeﬂ\
- e iy, g+
Thin-bedded, dark, dense, magnesian limestone ..... .200 \* 232
Same, heavier bedded ........ et s ecssscesesesessesses 0D iy Zq°F I
Heavy-bedded dolomite, both coarse and iine ........ 87 { 38 4 . A
Dense, gray dOlomite ® 06 060 00 0606 0060606 060000 %¢0 0000000000 38 4’;—:—
Massively bedaed, crinkly dolomite and limestone ... 96 N g
Dense, dark gray, wavy vaughanite .........c0c000... 9 o I YE
Crinkly dolomite and interbedded limestone ......... 86 ! ¢ 3
‘-' Dove-colored vaughanite; fractured .........cc000... 8 b 21
Gray dolomite, heavy bed Cheeee et ee e e 13 34
Interbedaed dolomite; vaughanite and 11mestone eeses 41 ! L1 5.
Massive bed of gray AOLOMItE wovveennennnennnnenans. 16 Lql
Nittany dolomite .1;,.;.' ..... et e eseiseee et te e e e ;..(ZOO feep)
Largely covered, gray, massive,dolomite; Nittany '
chert ....... N e e e e et e ....250\.;:; ahd
Dolomite; much cavernous chert on outcrop ceeecens .o / 711
Largely covered; scattered dolomite ledges ..... e 400 1391
Stonehenge dolomite .eeeeersceecocecooocceocecoconnns B Lias ™ L
Largely covered; dense limestone and dolomite
LEAZES v vmnmsmennee e s eaneanns e, e eene..100 =% L4

0] ),M'C 'fl‘ L D
Cono ocheague dolomlte‘di:.....;..............;:;r:wrrTT»not measured

Interbedded limestone and dolomite; Gearkian cherty..



5] +%7
;nW an)\/ ? N ,éru
feet /thick/s The dolomitic material is pure, pearlfgray a—ootor; ‘pm fgeu,

OIE‘ and g:_onsiderable limestone is aiee. interbeddedown.th the»dolomite

L and vaughanitem The rock weatners to a satiny%brown Tcolor}, is '

) mediu.m]l-bedded and Aiswu"uosumHy fniely laminated., 243 Weathered
W;f’.ﬂf surfaces are commonly water}worn and show evidences of considerable ?
ORI

solution. .Sink-holes and solution depressions ocour wpen ite—aaa,

21 ee Cl. : Ab
e\ > o-£-ouderep (Figs %T). 4‘ arenaoeous material appears to be

/,» o m certain parts of its outcrop,*especially
Dn\G‘h
ast of Muffner .

Ferry; m—s&pp-i&efmi-&h)chert i residu.als. g

" ARt A ST TR N

'rhe general lithologio character and topographic expres-

e gy SEOATL

It

. ‘gu

i sion of the Bellefonte dolomite closely resemble those of the under-

A lying Nittany and Stonshenge formations «tnd the separation of the

i qrm™ 7 DraLan

! ) Beekmantown o&ka@p into bed4s-6ef the m is diffiocult to

ACCton: p
ma:l.nxa;n especially in the general absence of continuous exposures

and ia-¥iew.of the mﬁy of fossi%ﬁem Bsd:uﬂ., oxcept for pur-

poses of stratigraphic cqrrelation, the enitime Beekmantown group

md1 c0ﬂ513’ﬁ
4an reediliy be thousghs-ef-a€8 a homogenous unit, ./ subdivided chiefly

on the basis offits conpeaimed fossils,
f""Bellei’onte gsoil is red and rich where it is u.npollu.t.ad ety

wkore : ﬂov (‘* A
surfaoe aiiewial debris and W) chert. We‘oonomio materials

M. < IV)(+

are obtained from the Bellefonte dolomite, but quarriex, if favora=
T4\
bly located, ocould supply ample q,uantities of stone for road found-

atlions and other ne&sh'—oonstruotion/ ﬁhm\‘po W

Y

L )
— lAge_ana Correlation&-’ Fossils are rare in the Bellefonte dolomite,
?\ the most common (forms W gastropods) chiefly of the geners
Hormotoma and QOraspira. The most distinetive fossil is the peculiar

curved form Ceratopea’ keithi § which is thought to be the dwemsyENe

, 3
| CoBIingy—ar operoulum/' for the aperture of certain Qemadian gastro-
pods, possibly Maoclurea. This fossil, which is ocommonly silicified,



1S3

,?09 windica@m of the late Canadian age of the formation.r Bg-some
Z - ) 7».?_ \ammwmmmmm@wm@mmawﬂmt&ommm
{w(é 7| denoribed-as-Towsr Orfuvioramd Tua_tarn Baskmenbewn-group-ie-e= .
conveni . ent  dasigration--£or--the-three-untes;: MMM w m
rock series pepularly Rhowh as the "YEAILEY™ tr = Shenandeahiy -lime-

LY
a. imw»u;wvﬁﬁﬂwﬂ
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@ Ordovieian System

‘ General Statemeant

f.c. , The Ordovicianﬁystem is amply represented in the Stony { P
areop Q!

Man w»egien;- but,
reeks; the infrequency of 4#s exposures, hinders exa.mination of the

bed rock. . S . e
O ) e T L)c)o,im.u. M(J'w e ﬁ:fr'v&‘)

The earliest Cmdewieian sediments wiish belong to the B Vira.
Stones River/i'oup,\ include the Mosheim and Lenoir limestones‘.t-ha'h'

4@, As these
v limestones are very thin, it is not possible to 1ndicate them indi- i
t’l’\/ vidually on the accompanying geologic map(Pleha 1’), heonce;—bireir— b&’l—"’""

Jjaint-euderop-is-thown-with-e-alngle-aymbel. In southwestern Vir}l-

ginia ahd-Pemnessee, the Mosheim limestone is overlain by the Mur-

' \ VVLW/(A
\ freeshoro limestone, -bas-the-latter-fommatien appears to be absent

‘é‘ﬂ \\.—) WLS\'

wﬁ‘ in northern Virginia. Toer
(ﬂc A -wes o QS\
J Throughout oentralAand aouthern Verginia, the Lenoir
o overialy
L& limeatone is foddewed by the Blount froup which normally consists
of the Holston Whiteshurg and Ottesee limestones, and the Athens
4 Yo SII vl s
p_:) shale, In A’oh-is aroa//ﬁ&% the limestone members of the Blount
' /Group are ekaily wanting, and the Athens shale is the only local
2 ‘ part :
representative of this,\mtm of the Ordovioian/sfystem. M
SW the Athens is directly overlain by a similar aggre-
gate of shaly limestones comprising the Chambersburg formation of
Blaock River age. HRlsewhere in.Virginia. leowville.-and.locsasin.hari-
Qr(ﬂ z ..Blount. rg-L£orma-

Mﬂjrfhe Martinsburg shale which ocoupies the remainder of the

el ™
,Qa‘{ 3 Ordovieian /ystem, includes horizons of Trenton, Eden, "ltaysviile age,
but no squivalents of the Richmond division of uppermost Ordoviocian



are

n age of Xnown to be present, /The total thickness of the dacal
7‘)? W TR Il Maw o
e Ordovician ,éystem/\ is estimated to be between 3,220 and 4,000 feet,

—m.
‘v three=fourths of which is (W Martinsburg shale.
M It should be’\nmabered that the Grdovicianﬂyltem as -

r,nahm $

here described is restricted to h&m above the Beekmantown
01‘17) and below the Silurian ﬂystem‘ /thia

mml
B
of Lowar W a:

. |ltho ' limes&ones) [from the)\ dovician as a re-
’] P‘WWUS ’Um ) Gre ComnsStdersd e the Cawmadi ) r.,fmm
sult of the e ngg of the underilying Canadian System. By many

.
A U
authors, the rogkd’described in this report a§ Canadian are con-

sidered %o lowermost Ordovioia#x in which interpretation the

"vw.»‘umw‘

local thicknes of Ordoviocian rocﬁzs would be nsiderably ampli-
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Standard Arsdemiesies.

i1 A

T & C/u.\‘-éw:[-'\" af

oQrdovician Formations

ection

Ond-e.
Stony Man Regien

Upper -

Cincinnatian

Maysvilie

Richmond - - -
Eden

| (Trenton

- - = - = - - - - Rbsent

- - - - Martinsburg shale

Middle fF,° - """ B- - - - - T. - - Chambersburg limestone
(Black River & ,
(Ot’t’osee P bsent
£Blount {Tellico , &
' { group ¢y] (Athens - - - 4 - - - - - - Athens shale
- Liﬂfr { A7 (Holston ) A <
{— 7 > 4 - - - - - - - - - [Absent }
Chazy ( Y | (Lebanon ) e e G&T“
(Stones _{ | (Lenoir Lenoir limestone
( River =<t (Pierce oL bsent
( Group “}. | (Murfreesboro}) A
X | (Mosheim - - J - - - - Mosheim limestone
— N A A




(SB#® Mosheim Limestone

,,4/

he Mosheim 1 (gmst,o{ne is the earliest apd , ﬂherofore,

the lowes repre}oﬂ‘%::;ve of tho ‘loeal OrdovicianAyStamjrgg,mioted)
It restsjfapdn the Bellofonte dolomite and is overlain by,arﬁ'fLenoir

1ipeston

o e - . W;

i Cwas
A(Tho Mosheim limestone) & named from Mosheim, Green
= _J A

County, Tennessee. A With the overlying Lenoir limestone, it repre-

- S |
» . ¢ TUlrich, E.0., Revision of the Paleozoic/ﬁystems- Geol* Soo. Amercgﬂ\
' ' Bull., Mol. 22, Ppw4 538, 543-f; Plaee 27, 1911 \

(
Q‘/{};. Lo ' 5‘47) and : g
N

T
i;;:s the northern extension of the group of Ordovician formations

known in central Tennessee as the Stones Riverﬂ'oup. Its outoerg (\:

(!il\Q. ah\ ad bol" B(-«‘7 WA Aan feo /)\\qﬁ D
is adjacent to that of,Lenoir limestone are shown on ,
A (g | "A Boutit) 1, MoChem f‘“ |

‘ the accompanying g!ologic mapAWJ.th a single symbol., @-bh—#oma.ﬁ.nn) J»“ ;

is commonly present throughout the Appalachian; , but it g oL
Unéorh,/ ‘751 .

be locally absent, or und ?fferentiated from the,é Beekmantown W.
A A ,

fnigtrib%;g&‘ﬁ The Mosheim limestone is found in & very narrow
belt in the northwestern eorner of the gquadrangle, where its—eowtowrep.

18 crossed many times by the meandering South Fork of Shenandoah

n Stoad
River- Byposures along the river -banks are Aoe;:ono-and readily ac~

oesaible- Near Bixler Bridge, the outorop eof-this-Leowmatien has
o

been daxplicated ha.a..nmlt.a.f;faulting, elsewhere, {i-e-eWioies = O

forms a single belt. The best exposures ocour at Bealers Ferry, Y

‘ s
Bixlery Blj.ldgo, and along Shenandoah River immediately north ? / N

Kibler Hill._)z" The formation produces no special topography emé—ite-

|

~ Jp_chibler Hill is & low elevation hear Shenandoah River about 4hee

R uld not be confused with Kibler
miles Neot of larisn e ue Ridge foothills, aboutl &~

s ob, a much high summit in the Bl
’f\z‘;) ﬁlo ‘northeast ofAKhmballl andgm miles south of Vaugh§e °

i



(Bl et o
too ‘harrow to proﬁuce a distinct soll type, hence, i%{ has

small effect upon the scenery. a.nd topography o:r the a.rea. J/
e -7
Character The Mosheim limestone is a dense, trectereledsy-

/,'? v dove- colored rock, ranging from normal l gray limestone to pure
]

'MP !
, ﬂ, " -gray to dark-gray, The formation weathers to W)a bluish

Y 7
‘(b),\\ k \'7 gf I—&A-

ot ojaurface, w&%maﬂmchmsum e
¥ loovered with tiny flutings and other solution marké. F4—is-mether

hadi Gnkes :
m » many of the s«t-mﬂxbea'.na—m 3 to 4 feet in

thickmees, The vaughanite beds are much thicker; one zone of—iirie

*V !ub-crysﬂallinJ?vau.ghanite , b

L nekeriml reachingﬁa thickness of 20 feet¢ The upper part of the
7 formation 1is dark;gray dolomite that is finely laminated and med-

,'

foogeln

#

jum beddeds There is no essential difference hetween the vaughanite

of the Mosheim and that of the underlying Beekmantown, except that

L\-»&»:(MA b@df.
‘ in..4he~tatqody the vaugha.nite commonly occurs in thinner zoaoa—-“iho.n

, 7
4 (- M MM)

)
-
[

".I!hio]mess.}; !he maximum observed thickness of the ¥osheim lime=

Ofone, Man gt
stone is about 30 feet (in the Lumaey wnegien| -emt c_gmplete exposures

> ot  gre
A

/1 (w—h-n; found 1 at several localitiesw especially along
L) P -

cal
/ he,\m road Qnrhal:f:ﬁfle northwest of Kibler Hill.

e - f ,odqes
{Structural Relations }- Throughout the quadrangle, exposed ledses
- d( !

of Mosheim (mmmbimd)aoutheastward at moderate angles. In view
MW ar NoLowrd B e nndies

of the ug.of many of the folds in Page Valleg\, the actual
A :

inclination of thes beds from their original position is far

o greater than the apparent dip oé-she=reek indicate‘ “/he Mosheim
‘L Ct"n*rrrw u

#h Lv-aI

&Q“ rests disconformably upon the Bellefonte dolomite, and is,\overlainq,.

bo”& by the Lenoir limestone [muh..n._nm.tomh&waat) fhis upper

——

Sa
contact bs "welded” ané it is occaslionally possible to break out a

hand specimen of rock, one part of which is Lenoir limestone, the

o
;
f-

f

]‘0127 -la

-



@ other part, noaheim. -
\s 7 M|rma| lfcsouncas K ’
N' ANT/A W The Mosheim limestone is of no commeroial
‘i M i ?>
« 0(0.5 value,\alnﬁough about three miles west of the q.uadrangle e &
o° '

/mE ¢
extract limestone for burni

This quarry, located near Hamburg, has long been abandoned.

‘Ff""" Wh(’;k‘ b \fb Eulr\ 'E;’ rﬂu ' ’
szall quarry was formerly opened t.o/
Lw\,s fj( 'u: i"lf..,- )‘)'tl{“*w/ b)wa&- ‘n—-t‘—b

c‘.\,Mur\Lﬂ/‘-’

&ge and Correlationx’ “%he “Mosheim limestone contains fossils, %
the largest of which are gasgropods. Siawu#ho&r 4dentifiecation <
indicates thet the formation-is of eariy-Chazy age; it-is-assighed E’“
to.‘ﬂ}.m”,m.lm,éa:iaumatnia«te&) « Among the more- ;:
common tossilsm are the following:
C\ \ Leperditia cf. fabulitis(Conrad) \
e Lophospirs ¢f.perangulata(Hall) —
Coeot \ 7 Maolurea magna(Le Sueur)
le . Petradium cf. cellulosum o
Qes”? / . /' - ( by
‘e >y . . . 1 [ fimi €a o
} ¢ J j /’2‘; A LA -
A uflwn, Lo 3 pad s erele 12.at e 3) :
‘ ~ - 3 o e f"‘-*'-'*(*
’ < ! ¥ Gdiviam Gy~ >
v 07[ ic~-“4—) Cliaz g o 2"'&3/ 0 A’ 5 e
-~
: —
X
£



E;ﬁ Lenoir Limestone

- 7 -

Loudon Cou.nty, Tennessee, where it was studied in 1876 by Safford
i

+..
,J -and Killebrew,, - EWonerliea the Mosheim limestone,

—
,_.I b Safford, J.I.,Ijand Killebrew, J.B., The elementary geolo of
}\;«J !enneaaee pp. 108, 123, 130-31, 137; 118'76. ‘ﬁasﬁv.plg ,Tewn, [
)fa# o el 4
(_ (’N %7( r‘"&"m. GrQa/
w and in the :Lua-y—ngton- is) overlain by the Athens shale. / hro\

 aterReEtor

7 ,/"out Lentral apd soughern Virginie ot r formatians i
d the Athens, :0 which the Holiyon limestone 1s\ b

=T

ent, and the \ de s

p !

.
X

ervene be- . _ &

8ween the Lsno

the most commojp. cally, howev N the HolstonAs a
/

\ Pr
diraotly upon the /upper beds of the Lenoil limestone.

&

Athens res

-\ml)“;mgw tribation}-~ m!his formations crops out in a very narrow belt

"
whioh is erossed several times byASouth Fork of Shenandoah River,

wé'in the area immediately east of Bixlerg Bri«lge% the outorop

wfy“/\;m has been rartially ocut off by faultinge The best exposures—ef—thea—
; 1’ e South Foric of ¢
. Lenol? occur alonglthe banks of/\Shenand;a\.:xﬂ iiver, a short distance >
east of Osk Hill Ferry, as well as in/o&-bs where tnbutary streams ‘
have eroded the limestones The -jieck"produoea no peouliar topography ,,/ r
oi\?\ - or soil although where the outerop 1is free Mtransported debris, ,'*:
é("’,’ )‘4}, its soil is apt to be ohooola.te-red and oherty. The Bellefonte . 1’
M&\i;‘° ' \dolomite)whioh underlies the lmsheim limestone ,produces & slightly 3:\:‘
4\\\" (r"'fj more elevlatezi :zpogra__x';%{ than do\the[s s =T “Athensdabove
j o §
the\a,I;:[x’mirA Honoet 1::& Mosheim and Lenoir limestones ocommonly orop

out:&—/the break in Atopography produoed by differential erosion of
1on
the adjacent fommations. This slight topographio exprees, however, ’)
Qqﬁwr : N dlone A )
is not produced by , the Lenoir or the l[oaheim. \\»\_ﬁ

A T TR T oek)

s e T




\y - - eeletronte - - ne
$8 - ’ féd"
} C sem andX
CMreeter. The Lenoir 11mestone is z/ dark, ncﬁrer erystalline, - o /
X knobby limestone carrying frequent nodular zones of black, l knotty

3 rnodtaliy -t
,}%}3’) chert " The rock 152?&&5&1— coarsefgraine A thinkbedded, en-& weathers

into irregular ele.ba?i‘hi%"“ﬁ‘“a‘"ﬁe (go cbnsistent shape or thioknese.
ot c,ol°
mmy there are Adark eoarsely erystalline zones whioh re-
N
\ semble the Holston limestone of other localities. .The cherty beds

,n 7 f.A»d‘ﬂ
6 ocourin abundance and produoe conside able debriet

ms—e%mmmmﬂ
!m_mzaamua da.rk blue- ay, )oe-bol,—and.

FA TR o3, T’M -
expoeures sre M&y common. The of the I.enoir//hdu'ur, 2
may be determined whe—re—ne——expemww by the presenee of 48
blac,
J / oha.racteristic hla-hﬁ nodular chert+ Considemable dark, grainy, f

limestone is also present. She—tetter 15' somewhat coarser than the

crmalite

‘9 limestones of the overlying Athens or Chambersburg, and its wea-

thered surfaces are rougher. Whean—tepped—together-two sizbs-of-4his
¢ 2- limestona fail %o preduce “the metalitoc- mg«mi?;‘nﬁww
of Ashens—and CHREDOTEDUTE ™ I‘Iﬁmmw In an exposure o2
Sowetrrat Mill Creek, & fow miles west (o2-the-edee of the quadrangle,
there ocours a zeme—of dark, eoarsely Sryztalline llmestonef\at the

2 i

very top of the I.enoir) !hu_zn.ng,which Ls@bout 5 feetiin—e-h-&ekr

0)0
ness, resembles the Holston limestone in gmné!% a.nd posi-

ha & for.iia,

tion, =méd :;x_wm it A:h the loocal equivalent of the—nel..,.

i

S e

A a4 | ,
\ \:\ .»‘«-—""M 7
\.\ l!hicknegg;}- The thickness of the Lenoir limestone@w&ieh—-em—-’e@mea-
' sured at several localities, (appnaw-te—«ay-,\ om 70 to 105 feet.
W&m‘

s thickness in the Stony Man/\r.egioa—is typical of the formation.

o A

A (o
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I
o élf‘” s
section of the Innoif’\measured near Bealers Ferry.follows:

G
WA/ \
)< 't:ij" \‘ N\ L

S
)
~.4

3 16 ¥
nsw{’ Seekion awfollmq 29> \fk‘ﬂffmlj )

M

\Structural Relations)- Like the other Paleozoic rocks of this

region, the Lenoir is involved in the overturned folds of Fage

Valleyi An aceessory minor fold, together with a small fault, has
7 produced a second belt of Lenoir in the area between Hawksbill
Creek and the western edge of the quadrangle, where an outlying IR Y
=" P
_-aréa of Mosheim, Lenoir, and Athens shale has t been partially sep-
arated from the main outerop. ,‘ﬂ/ﬂ.‘he cpntact of the Lenoir with the
underlying Mosheim limestone is ocommonly welded so that is may
be preserved in a hand speoimen. The contact with the overlying.
Athens appears to be slightly angular, m‘unoontormable relations

~

-9
exist at Bealers Ferry.
—_— o
[__ge and Gorrelst ion; Fossils are not oommon in the Lenoir lime-

~8tone, but\trilobites and brachiopod: remain! are occasionally found.

TheWe indicate that the foriéé'éion can e correlated with the middle

/f'

o Ch4azy beds of the Lake Champlain district in New York State. A P g'\\
w congiderable assemblage of m% fossil nﬁt@mi ooours in ) L
WSy the coarselyforgstalline . beds. it

@%’ T ommel}\f{:;g;a)talddebrié" organic ‘or&-gt-n, suggests

that an abundant fauna was living in the seas in which this formation

N

q\‘f(',\"j was deposited. The

\s
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( /e e 7"“4’:

and moahs,m "/ ~ CW;G !

s o E
?—'4; (\t‘va\ / Qﬂc‘hth dﬁ Lobwyiny J;m”*ﬁnc_s neav BOJHM L’rr /\ a,

( "" rofus o "‘J
' \ \ Sea h &t Ciedivicio® ‘Fur'bdpo S neau— BM ers """'; '
s 2llon ,

(Qrdov1c1an Sectlon near Bealers Ferry) 7

o~ SMA Forik 3 @ )
“f't K’Sectlnn measured along south bank of Shenandoah River o#ae-
V Ahalf®mile east of Bealers Ferry; see- O DO D g
n
Athens sha:&(w R EE S S e e e P I T Q‘Ot measured /
460(6 C'V\D-;/Mﬂ“ .
Dars)“calcareous shaleﬁA graptolites b o q-noq- \
. iLenoir limgstone Q et e e meg e e ce e S (69 feet)
« \.U\'"'W\‘-‘.' _@h(3 % 1.4;.«3 Q e
\z(\a"‘ | Dark, knobby, rather coarse limestone; black T
P cher't..... ............... cererierieeerenensea. 11 FERL 74
‘6\\“ Dark-gray , medium-bedaed, crystall ine lime- 19
- Stone ® 0 % 0 0 06 4 o 0 0 % s 0 e o > 0 ® & & 5 0 0 0 0 0 0 5 0 0 0 0 0 6 -"
. Dark:‘“'i inly bedded, knobb 11meston weathﬁm‘ S
‘ bluepggray; coarse—amd finey trilobites . 38 "
(. Massive, dark-“#énse, blocky 11m€stone codens £9
tr‘ilobltes’ C‘.mTJ WFSY T o 38 T, ‘v lfv).w_,._j,, 14 "
'l—"‘\‘ ! ' . . ;n b v l:
P S ’W lded co&%-a—e—b—)—\j:'_’ 4 c""T ¥
1ol
Mosheim limestone “3 ............ ceeteesecansess s O Sl
lo '
Co
Light-and dark¢ dense vaughanite ..............: ‘:éf "
g a A g T= o
Bellefonte&olomite Y I et oo :{.Cnot measur‘ed) /
; _abo : ' R e
\ Dar‘k,\ fine-grained limestone and dolomite W
\ J—— v ,’//VN—- . \
\\,. ] .
ﬂ‘.uun\ {

T | | TR it
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@ L3
Seographl T Trange—oxtonI0y w5 THrnorth-as-Renasylvanja. A partisl

list of Ienoir fossils inoludes the following species: 0
&» Hebertella c¢f. vulgaris (Raymond) " ( .I*»( '
7 Plectorthis sp. undet. g (Z
: Plaesiomys platys(Billings) ’ ‘4/
Dinorthis pectinella(Emmons) '
A2 \ — "Maoclurea magna(Le Susur).
- . Homotelus sp. undet. /
L o Illaenud sp. undet. g
(&
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I " '!hef:Athens Shale

J
/ () L/ e ) Fo,,.,,auon_,
o &t{; o The Athons Chambersburg, and Iartinsburg shkhale together
ﬁ\‘rﬁ sXb 7 ;

strioted to the extreme northwestern corner of the gquadrangle be-

tween Shenandoah River and Massanutten Mountain,

\/ﬁ 4 ws = \J
fhe Athens shale, named from Sthens, Tennessee,

,,.} — ‘4 1
¥, Hayes, C.W.§ U.S. Geol. Survey Atlas, Kingstonﬁolio/(,ﬁo. 4),
p. 2, 1894. : \/\}\’N\

IS h e Rasal—irprrirsroT -ms?oma Gwvid)
15 the horizo fomerly knov?f,as the Lexm@ 11mestone anfi the \0”,\‘\

Campbell, T.L.} Geology Vitginia} Am,/Jour. Sei., 3rd .ﬁ-v;(*
18, . p. 24 1874.

/

' 2N
Liberty Haf.‘l;’brmation A of (:ntral Virginia.> The term Ath&u\ /f( A\

3
‘ '# Campbell H D.:lmhe Cambro-Ordovician(limestones of the #fiddle \ \
. pdxtion - o/i the Vallpy of Virginis; Lmer. Jour. ) 1..J 4th.

Olo 20, . po 445-! 1905

_

r

.

] 21 8 &V near . 5 ove Naer
@Wo -Athens rests with a slight ﬁnoonformity upon __?

2 apparce sc] diseon ormoabl, 9y
7 a\,m‘ " “the Lenoir limestone and is overlain by the Chambersburg limestone.

YA P otare ‘\____,.._,.‘-—— T e - RS

p2 / !
Distributi on\- This formation occurs in a nmammew belt about 800

11 i
feet wids along the meandering course of ASouth Fork of Shenandoah Lx {:
River.A Ass outorop is widened by folding and faulting to a zc%;« 2
nearly 8 mile wideJBetween Ruffner Ferry anﬁ Bixler& BridgeW It - /\.‘j
&
produoes rolling country Wr, 1ts ma-!. soll is: dark,\
Sk
with splintery fragmentsAsoattered tSro$‘gh it It produces good \
o ee

@\ ol pasturage Lm In a few places, where :

/% . $ink-holes / \ 4.

T‘ ,)\ the formation is more than usually ealcareou.s, s—&aka have been de- \ s

} e
]
)(\Q veloped at the surface by collapse of underground drainage channels. v\ '\\

-
\




\ ~ | A i as

h.araoter. The Athens shale is essentially thin#edded, con- - ,
o3 Tar—
kwb Pl )
g

taining few zongs in which the ,sﬁ-eaa are/{rnr 8 inches thiock. (Soe

The thicker beds arJ(limestone' lenses, nkt‘eh weather ) mr
,}wf’fz B bld#gray (We[dense, flne;(grained, amé- jeot blac@en- 7

y

¥ uuwwwmm platter-shaped frag- }f
ments (\vhi-oh—mg) rounded edges,. ,\ are commonly covered with tiny,

* G:tm .Lr-" ."‘)'\‘
. Wavy “chebbew” marks due to minute differences 1n{eeo-a&ta—aa;‘)-moa- :

3 beak y disl .
therings The limestone B d eonchoidal fracture.
Whan hrokede.
PN ' 4
7\ The main body of the formation consists of dark-gray 'l;o
- !

black shale that weathers to a chosolate color, ané

faces, has—evari¥gated-cotoration. Jome of the beds consist of
; 7 VWV(A /,,
/ thin limestone bands -€sem m-half to one inch 1n‘§thickness re- ;

A .,C,la

gularly interbedded with similar ‘nands of dark shale. Qcocasionally /
/ SO vts " o3d ) ‘
« / Mmren are, Kv ooarsely orystalline limestone gemes—that are less
4 magsive w/(ua& ﬁn?\ﬁ grained than those of the Lenoir limestone
3 helow. Q/ o P P R o,
oo Eerpt for eccas-&eaa—l 1 o1 ‘2!_ exposures .
B ’/,V';' k! : e oy i 1, P AN e s et
é(; b of the Athens are relatively un.conmp/ ere it has begqn involved
. ~ - wzn-—%ws/aﬂufi
in :Baulting, the formation is platy and has & strengacdleavage, re-

has o mélailic rimg

s sembling that of (e—t-ruﬁslate. Tae rock A—H—nss_maxauua&r) when

o >\ ‘8o fraguents are lightly tapped together. ,

@ ' > % Ot s Qi s  has
h(%:‘" * [!hioknessﬁ- As measured in adjacent/\ragm thza/\m‘ﬂ‘-‘-’
élg’\;—;\ (m‘“ ¥mins o thickness of 400 %o 500 feet: 1In this area it has

0 )i n ' R obows e
R been closely folded, and & of its thickness ocannot

k"‘/ g . R A S s et e e T -

cnﬁ%} be obteimedd. -

Joll) L g

ot -
1‘9 lstructu.ral éalationsg- The upper contact of the dthens shale with
, ' e

the overlying Chambersburg appears % to be disconformable, an-d:rts
lms-dlﬂr\h
YowEr contact with th.e/\ "‘%i.r,\at Bealers Ferry suggesf.a & slightly



angular unconformity. At each of these contacts

. misSing ’A -
' au@.pRassph elsevhere|are as-oiher=wntts Redmally inter-
¢ vene bedd between the\j Lenoir and the Athens, and hetween the Athens
and the Chsmbersburgli The leeal—dips—imitvate—that—4he formation
?

L is highly folded and steeply inolined, =w et one fault@is
Q)«/T known.mm iimmediately south of Bixlers Bridge, -
Sy o | M”’](’Ml [Cesovrces. — 4 P §suri Forie nt

W@(///f WY The Athens shale is quarried alopng, Shenandoah
!\.‘k{f‘;; ) . %g

)
River, cme mile east of Alma and half a mile south of , Lee Highway({),\.ii).

This ‘qnarry was opened for read material {se—we) used in the surfacing
ity A 3. ata

of the Lee Highway; no other quarries|in % Athens jare kné)w he

formation was prospected for ilate near Trinity Chapel, three miles

northwest of Iuray, but the rock was found to be unsuitable except

l.m’ﬂﬂ P s
2or tneidented-sad o Alocal use, (3™ u‘j&:“ﬁ““ %
c e Tewn )

)’sm M.,LL\Q‘) y T2e {, ¢ M {h& eu‘._ dw,, % {1—

‘&e and Correlation.=\" The’
e e e Tp—

m.le may be readily‘(«\distinguished

—cols

by the abundance of graptoelites which-goendr in the dar];\ shales,ftaue
of fthe—-feormamion. The most typic/a,

.

is the wide-

N ‘
@ \&*>" spread Nemagraptud gracilis, .. (Hare/brachiopods, trilobites, and

7. - e ;
,wf ostracodAa &i80 occurXin the limestones leyesd~of—the—ibixent. The
0’ Athens shale is correlated with the Normanskill shale of New _York/.’\

i

and-svhe-Llon-kidh-Shade-ofSoatland. Ite-ege i3 lower Middle Orr_yif

o5 4 NS R AT A SN

dovician, Jand it is one of the most wi&élysﬁ%i\é{f‘ibﬁ;é‘d members of ‘@

e e et

e R AT T S

{Blount,éroup of Tennessee}/ The mést odﬁg n fossiis of thAéwiLthens

AN S , : /P
V) shale are as folows: .
6/ N~ Climacograptus bicornis Hall. : 1
PN _ Dicellograptus sextans Hall
‘“\ Dioranograptus ramosus Hall
' . Diplograptus c¢f.foliaceous 'Murchison’ g
v A v Nemagraptus gracilis Hall , ;
TR L Triaitlﬁt:g cf.beokid(?;:aton) W
i . Crypto us sp. undet. [
o & e Ampyx amerioanus Safford and Vogdes, RS
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™o Chambersburg Limestone

//‘;-9

Q, tpefinifion.§ _?#;iChambersburg limestone is named ffom Chambersburg,

4 Pennsylvenia, where it occurs immediately above the Lowville

A

55, Stose, ;W. Sedimentary rocks of Saouth Mountain, Pennsylvaniagg <
Jour. Geolﬁ!’ ;ol. 14,, pe 211, 1906.

It
limestone of Black River ages (TheChamberoburg is widely displayed

in Maryland and/ﬁorthern Virginia, but its outcrop in the Stony Man

adrangle consists of a narrow belt that follows the general strike

OuﬁstrK_d
of Shenandoah.River adjacent to the outcrop of the Martinsburg shale,
Sout—errc

The(Cgamberﬁburg}limestone is eeposed in s everal places alongASheaan-

g river

, especially near Bixlerf Bridge and near Bealers Ferrye.

"
‘ e
\character.v p Bxts formation consists of a thinTbedded, bluish=-black
keds
limestone that is not unllke the.ﬂthens shale below, oréumﬂuum}of

<2
3

2 &

the Martinsburg shale above. It 13 thinly laminated and =% dark, <§ /
e

O~Sen
V\:N/f« bluish-gray colfe®, some of its layers Jpeing-Dblack and platy(Rige—3C¢),
o = ¢ ? '
-2 A few lofzthe) beds are nodular or knotty, and are {¥e=y) similar tm=
{hi& oher&eeer to those of the Lenoir 11mestone. 4\

and produces no distinctive soil nor topographic expressione
o U
thicknegs is estimated&ssabout 200 feet, which is considerably less

Chambersburg 11mestone Ts inclined at moderate angles,

i/ |

Its

S Y

than its thickness on the western side of Massanutten Mountain, vwhere

it reaches & maximue of at least 400 feet.

AG1> —
- [ IAE and Correlation, In the original description of the Chambers-

burg limestone, the name was applied to horizons that included the

Kessprces, 4

Lowv1llqé but subsequentlx, the name was restricted t o the upper or
Ndeds A

‘, post-Lowville part of the ¢« It belongs to the Black River

/broup of Middle Ordovician age, and contains scattered fossils that

»



identify ite The most characteristic of these are FS¥tsR-as

followss .
¢ “Behinoaphaerites eof, aurantium S
“\ “Nidulites c¢f. farus
\‘D,t)ﬂ/‘ \ Solenopora compacta
e L i vChristiania trentonensis H
ve S Plectambonitis ¢f asper ‘

Dalmanella c¢f. subaegosta

Illaenus c¢f,.americanum ‘ /
7 ? S RlQ;Pf'aculifns S‘E /



“m‘lﬁ’artinsburg Shale N {fxﬁ ¢ ewe & ?q, is

/}IC I\’/]Jrungr;,u, m‘,.“ C
;h‘rs-‘fmctx is a thick mass of anillaceous and sandy ma-

terial, A cmm-vw&ong%m“fwmmmw“m&mmn
Sou th N
A ' Meuntaine -—-I4 occupies most of the area between Nesdh Fork of She-
nandoah River and the crest of the mountain. "\
e sy

U et s
| Definitions A i A® raned from its—eceurrense
x| ‘ \

s et Martinsburg, West Virginia. I{-was-d-ontgnpted-ae-the-Bevier |
2 ~ y
+

.....

— ‘
Zvy Darton, X.H.{ Notes on the stratigraphy of a portion of central {
Appalachian Virginiag Am} Geologist,) ole 1C, pe 13, 18¢2. ;

\ A
Gre? w
\WM shale in many-of-ths eaM1y Virginia-. mpmta _begause. it -was. xhsnm«thought

Gre

to be-equivalent-to-tha. .Sevier -shale of Tennepges. It ®s~ mknown
to be.youngex.-than-the typical-8evier,.-and includes beds of Trenton,

G ,Wuwddt-l

‘ e N S P 1 -
\__Distributiog‘} The (Ma-pt-i-nsbu-rg—sha-].ey crops out in a belt about +we

miles wide which extends from the summit of Massanutten ¥ountain

N J Eden)and Maysville age. ; w\ j

southeastward to the outcrop of the Chambersburg formation. 1Its

local—-eudonop-is limited to the extreme northwestern corner of the - ,»
oo e

7 quadrangle, Where—treYTTKE-LOTI DY~ ommsmamc&dne S e gk S
Shomandran-yfgis- U
thati.oceupiesthe -middte- *portibnwo'f méwuay -RF. Ilrg;nla} Exposures

7 .
. ‘oﬂ\a are common along the flanks of Massanutten Mountai_/ amd—the. mc;k

20

| ia;mad«aﬁ vkﬂm in road and stream cuts where the soft, sandy
shales crop out) through the ewerdyiwg.sgoil oK\ the meunid@in slopes.

o Aty ical exposure éo&-—thi—s—&aﬁw«u?occurs along the creek which |
N o /V)ES‘OUH\ Forit of a (UuarTN- , luy)a] ‘

\ g@ta‘i e—nters’\Shenandoah Rlver?\one quam/mlle east of Long Schoolr—(
w{\' N Abundant exposures alsg' occuﬂal ong the oei-m:t;r road that follows | {(
the northwest bahl«: of theéShonaadoa-b)ﬁlver. The Martlnsburg shale 4 v
l\\)

F

LA SR

’. < produces a 11ght-brown \50/11 that is ffairly fertile, but which occurs

$p
\'{ on slopes too steep fo,zf Bu\ltlvatlon. At present, the local outcrop

VPR M X
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R

)

n

O

(-

gk

T
of the formation 1gnexten51vely forested, M“mt Ttes-wholly

RS T b diiit uds )

w;j.hin»—&e-*am *of“ ﬂm:frgé Washingtonr-Nztiomel Porest,

\Charactg;‘/m Martinsburg shale is a S;hlck Nﬁ,gregate of darke-
\*"“‘“.»
colored, evenlyflaminated "wum—
dee Pl
bedded lenses of thin, flaggy) sandstone.,\ In the lower and upper por-

w1t;n which are inter-

tions of the formation, the sandstone lenses are more abundant and
byony
somewhat thicker than in the middle portion where th.in%iﬂafaoed shales
sho . AN '
characterize thg:m—t. /

T
AT UPREVPSL N S AW S
i

Subdivisionsf.: On ti:e basis of its fossil content and, to a lesser
-LM !
degree, upon its lithology, the Martlnsburg shale 1SJdiv1sn.b1eJinto

‘;
Ry th:ree unitse Thege-dtvistons—ares (L) The Trenton, (.QQ Eden, and

ﬁ;ﬁ‘}aysville memberse

Trenton Divisione= The lowest division of the Martinsburg shale is

of Trenton ages Its basal portion consists predominantly of calcar~
eous, gray shales interbedded with a few thin, impure limestone len-
ses. \}%%sin;,;egrates rapidly under the attack of t he weather and

produces a more unctuous, yellow, clay soil than 'l'tht{upper portion of

the member. Overlying the lowest p;irtimn of the Trenton--divisiewm is
N 2.

acidy :
a sandy/\ which consists of several hundred feet of gray-ggeen

sandstones thaf approach the lithologic character of greywackes. The

sandstones are cross-bedded, pillowy in weathered exposures, &nd contain

S-ay

lenseg, or zones, of thin arenaeeous, green shales, Godd exposures
of—thi-e—part—vf-tire—Prenten occur along the lower slopes of Massa-~
nutten Hountaing am/ﬁ; green sandstone is readily accessible at

<2 Gassys  nofthwedlers
- the point where Virgiméer State Highway Noe 821 leaves- the margin of

\
the qugpdrangle.
élﬁm::q'i
It is not possible to,{smta-i-n- the exgxt thickness of the
Shale OpprarS

Trenton division of the Martinsburg, but it{eeemerﬁ:l’rkel-y:}that it

N:LMGW 1,000 :feet/ In &adjacent areas in-—Virginda— s> | ..

—



Y=

.7 i e T

sp) ” = ) s
Q one or more beds of metabentonltgaltered volcanic as}@) are present
3 sueh bedsg

near the bottom of the formation, but no\ indication of fheir—pre-

~L

. ‘ senge) was observed in the«-«&ml area, Some horizons of the Trenton/d\g

P4
\
3

are abundantly fossiliferous with such common Tfem¥dn foséils ’a'a | . N

v v . - . “ s WA
Crypto}ithus tesssllatus, Prasopora simulatrigk, and species of Diﬁ'— \"&N

———

lograptuse.

9%&42@* T .
cipally of shale that becoues increasingly sandy upwa.rdg,. v{he—aha-}y

Mmemmumm@ammegmmmm !
% of -the-upper-Trenten-and-the -pahdy —beds oL the overlying Meywvitie ;";
divistorre™ The shales are thin, fissile, and dark eolored, weathering :

-7 rapidly, NoWever;—te-—a light buff (eetew. Some sandy beds are present

ax well as lenses of gray shale that weather into pencil-shaped frag-

. TR 0]( P dw}lJ\M ']/
ments. Theman crumbles readily and is ng].\}rSerosed in gullies or

‘ creek bedse Its 3011 is yellow or brown and only moderately productlve.

I
4“/Eden Diviaion, - LThe middle, portlon of the Martlnsburg, consists pfin-

-——

In the main, the Eden division is a wea.k unlt and does not produce
T, 'S"rﬁml May grew™™

any distinctive topographic expressione. n#’ exposures occur &along

the middle of the southeastern slope of Massanutten Mountain.

:}k’ﬁaxsvi]___@viaion.- The upper portion of the Martinsburg formation

Coralald non- Tle-
is /%eﬂ-::gm:tsd-a-e Maysville on the bagis of its contained fossils.

Tt STy
Th&»mt-wﬁmwgﬂis much more Aa-pena-e-e-m than the middley

oT—dbdon division/ and conitains a considerable body of fine-grained,

»“’M) evenl—?bedded, greenish sandstones and sandy shales ~ The thickness

this L’ e P Y
@ of )p%rta:en o&—thre-¥artinsburg. et gpproximate’l, 600 feety |
. Y . . ' éw /S.;J-uﬂ 4&;?”
an&_@tmmmmm-“wm««reeutant Tuscarora sandstone p

P
-qM | whi ten-Meutain. The Maysville division is sparingly
4?)
o e e
- fossulferous, a#d two most distinctive fossils are t-hea-e—e-f,‘pelecy-

;ods/ Orthorhynchula llnneyl and Byssonlchla radlata. A thin bed

of sandstone carrying abumdant Q_Ethorhynchula invariably occurs at




NY 722,

@@’M—-—-
the top of the Maysville throughoﬂ%wthlampertrﬁnwvmetrg&naa.

o,

oy

T e In ”’HS ﬁvbora( rrzg,,m7

‘. IThianesa.;ww The total thlckness of the Martinsburg shale reaches

an estimated maximum of nearly 3,000 feet, This—thiekness. -i8-great-

i tmal,
er tlan that found in westérn Virginia, for the Mrtinsburl hes its
‘ NI P — 2
A thickest representation in the Massanutten syncline.
e N
l o — dipy
Strucjural Relationg.v Fhe Martinsburg shale is imedimed north-

westward)iﬂi;ﬂgg:?;shien that it underiies the Tuscarora sandstone

at the top of Massanutten Mountain. Along the contact with the

underlying Chambersburg limestone the prevailing dips are southeastgé:"vo
> These divergeht dips indicate that t he formation is tightlym”,w~£h3 ,7
folded, and that the overturned strueture-which-chmracterizes-the ’ptjﬁf ‘

wgﬁ;\ folds of Page Valley must giVe way to normgl folds within the body _ .

‘.‘A \Q 7\\“ ‘ﬁ % rn? av 1on ’\} . ;\; N ?;.;_‘,'g,, ,
%&‘ ;i of the Martinsburg;shaéesiﬂ' e contact of the Hartlnsburg angd.-
A eS y i
¢ gf” Chambersburg formations is disconformable, Tng eﬁﬁﬁact vith the C&JUWJ
‘K Tuscarora sandstone is slightly unconf6§aab1e. although -there is »7’
#

no-evidenece of pronounced diastrophism as is indicated at the close

ol
of Ordovician deposition in Northern Pennsylvania,; New Jersey, and ] (tﬂ&
v 1» southern New Yoriey -

i '

Mmpral r(?SOU e e

- No products ofenonomlc importance are- derlved

Ll
,m-""”’ -gcfhvcf't =

T Y
from the Lartlnsburg shale of this region.

%
B 4
Sg’.Age and CorrelatlonQ- 'Aa—ppev&eﬁs&ymtndicetedg*iEQAMariinﬁhg;g
e f’s Wi bevishaiemer e !
4 %?T' Le“includes Trenton, Eden, and haw_mflle horizons of lkiddle an

F

tutes an easgily recognizagble unit ughout the central and northern

Appalachian region. It is the ore-the youngesty

r

Ordovician sediment qf'the Stony lMan pog@@n‘?ﬁkﬂb representatlves of Tlo

Richmond, or uppermost Ordovician, sedimentaﬁ!bn are known in this

area . N
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/(O & partial list of Martinsburg fossils includes the following speciess

/o | /
ok Maysville Division " (— )
Uv‘ \ 9 ; v~ Orthorhynchula linneyi James -— - : '
(// \ ~ -/ v Byssonychia radiata ‘Ha.l:l,) .
Modiolopsis modiolaris Ceonrad —
Lingula nicklesi (Bassler)
Edenfivisi on ‘
Rafinesguina alternata (Emmons) , ;
Dalmanella testudinaria (Dalman) Hq‘h/
) Zygospira sp. undet. '
' Trentonfivision 7 [— )
iplograptus ef.amplexicaulis Hall T

“  Prasgopora simulatrix (Ulrich)
- Plectambonites sericeus (Sowerby)
: +  Cryptolithus tessellatus (Green)
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‘ . 3B Silurian System (,1/

General Statement

The Silurian rocks of the Stony Man quadrangle comprise a

. \\,5\ seetion about 1,200 feet . thick which is restricted to the extreme

A
g (See Fig. ) REEFRRFERT e (oc T A
c northwestern portie of the area. iats“basa —looﬁhr '13 the resist- ) vl

i‘ AWRTREEN \1\141 i
ant Tuscarora sandstone whi-eh is o-VerlalnA'by the Bloomsburg shale

ey Thet
and the Tonoloway llmestone, %mwealk pro-

ducé"ag neither distinctive topography nor reliable exposures -and L\M

thei-r—ac-tualwe {wﬁ-’hln the quadrangle\hae-bowmw
Aaxy nel barw - N :

+han observeds « Thaix Bescrlptlon% n-4he--foriowing-ph@es are 'bﬁsed
;. °n
i (upewm exposures oxamimned in adjacent areas,

\ .
AThe Silurian éystem} over&:&ﬁ«ﬁrewr&oﬁ‘cian" ;

d W&__EF Qevosited X

during-the-8 od:gf gte-historys A4Alt ough “ is &
) ’ o
4 {q. much tinner s 1 than (esdires the Cambrian, OZarL1 y Canadian or
:E_.,.) A Tilocrong rodks were

‘, Ordovician, tgefy yhe conditions undgr which (Gt vas) laiq down, and the
/\ A .

details of Silutian history, are ually interesting| and important in

Tne f}ppmaer Gy Va ce, regice of

Myﬂ/ \ the geologie-trisyory of, VI rgi“ﬁi”‘&. m@, MWMHW ‘the ;: |
05‘ \campeatoa%w%ﬂarc&'a maﬁm‘g has deterr ire d the Jdevelopment \

Nw« "U"-n‘

of th-i-ma.. TAw 69/\ PYrasio e tfe. M eanlaiyy

’ dl-h/ yv-: -L »
It is difficult to aseewtain fhe exact hature of the Silurian
~ TR Gimsal fgim,  obtairret
1 sequenceA vat Fhe follomnglmeasured‘ sectlon ‘was (mande; along the road
o " noe war e
' \ leading from Dietrich, in Fort Valley, toward Woodstoclk, N
i

A //
" ('— D]‘Tmr[-. mmq - Vot~ )

DS



W e
L'{,; R _ . Y)"l(pu,.ﬂfﬁl }' IM;Z:L«

R “ %L f"-WK» - d
L/ ‘\q Do 2 sect gn’\along oad)feem Dietrich tp Woodstock V_hi\_ ol n
Vi gai’"'l'tl-'ﬂ Vol

fﬁfl&&@ﬁg road”&%&dﬁng*@@emwﬁreﬁrftﬁwﬁﬁhﬂoft
Nm =

; Z , hen Qai-daddey. Rocks exposed along +he .
road¢side and on adJacent stream cutsf strike about Nkoongfaﬁffr”f"?%;
approximately 49%WM'Sectlon measured in western limb of a sub= >
sidiary anticline in the generel Massanutten fold.) (l¢m.w;>

, A" ' _F' T F‘? ‘yt-
Oriskany Sandstone ((5) vueevieeeenneeneeonnnonnennennn, f%)ﬁué?

”37 Crumbly, brown limonigﬁc sandstone ....... .. TE-feetr

] oCma ltamd A~
2 Helderberg-Tonolowaélhﬁffzjfiaj—ﬁﬁ?EEQ§T¢............... ZSéDT!ei}

Bloomsburg Shale .o..eeeeeeeeenn. e ceereeeeee.. . 585 ety

lQargely covered ellow and red checky, sandy
s“ﬁaie;j””“ﬁ"”f‘f% y ............... eeu.. 150 T
Yellow and red, sandy shale# red sandstone.. 85
COVEred seeveeeeoeoecon-sonoancocananons crevesss 90
Dense, red sandstone; some thin.shaleS$ g
$am+aee ceseen e cecereccercacranctserese. O W
\iéz%gllwcoveredﬂfﬁome reddish-orange sand-
stonef v/ . ... .. e see e et e e s e e ce.. 21 @
J} Dense,gray sandstone ..eeeeeeneeerieeeneannns 8 A4
" Red sandstonqé'”shale = and gray sandy zones. 31 *
Slabby, red, shaly sandstone B 2
argely covered; Some reddish sandy shaleg)h. 18 ¢

Covered Tower contact uncertain ..... e 120-*—3>i

Tuscarora sandStoNne . ...eeeeeseeos. e et e . 540;>§0§>
- Coveredj ‘e t o o * o 0 0 000 0 0 0 * o 0 o o o o o o 0 @ 15 ‘u'——ﬁg
sp ) Coarse, gfay sandston some ;
! pebblyy zones .. L. feng ot e e e e e e e 4T .M !

epnglomerate . dﬁ"‘) ........... e e 2 . |
Pink dnd white coarsg\sandstone- partly . {
I

masSoxered o o..o.... Yl qeandad 168
Hea¥y-bedA whlte coarse , goss-bedded sand-
stone ...... .. i il iiiii i, beseoiceonae 128 v
White and pinkish quartzitic sandstone ...... 30 ™.
COVEred v eeeeeneeneeenoeonesensecnenansonans 14 o
. Brownish, cross-beduaed, shaly sandstone ..... 40 ".
G)nﬁ-ﬁeany‘bed f white S5andstone ............... . 10 ~
Coarse? pinkish-gray, quartzitic sandstone .. 39

Sandstone:\wgathersg brown ....ceceee.. ceeee 357
Coarsé&’ ! bedded, gray sandstone ..... 14
Tuscarora not exposed; probaoly,@ur
below bottom of measured sections



mTu.scaro ra Sandstone

e %

‘ / of the S'li;ony Man region,
knowvn ag the Tuscarora sa ” is conspicuous , displayed on
Ma ssanutten Mou but does ﬁ"o»t\occur elsewhere within the

limits & his quadrangle.

lDefinitions- i'I’he Tuscarocra sandstoni“!?‘ named from its—-occurrernolNs

P
-on Tuscarora Mountain in West Virginia., In-sewthwesiexn. lirginser

'd Darton, N.H.d‘fU.S, Geol,og;cal Surve;;y‘ Geologic Atlas, Monterey

fro\lio (fo. €1), 1899§.

and.- .Tﬂemmwmmm“mwmwswm@mmamam e,

and either namne.-is-available.fax. tbewd.oa?l -mrfit. Because the name
nor ?‘kwes err

Tugcarora has been widely used in/pee%heen-V1rginia and Maryland, and as
the term Clinch has been restricted to more southerly exposures of the'.s
o4 mtrﬁ\

L fhe—ri—z-en, it seems desirable to uséd Tuscarora sandstone in this report.

- =
The name " Massanutten sandstone®, applied by I)arton to the clastic

z, Darton, N. H.I‘Notes on the stratigraphy of a portion of central
Appalachlan Virginia; “mer. Geol&glst,ﬁ ole 10, p. 14, 1892.
Gty

"2
Silurian rocks of Massanutten WMountain, is not sufficiently definitive
tebisih.
to be available.
sransammeiTest i szt SR
'Distributiong)- The Tuscarora qﬂzta)dstone crops out along the crest

of Masgsanutten Mountaindand forms the conspicuous surmmit known as
go°

Kennedy Peake. ManyAM eg;posures of the rock occur in the vicinity Ve
-~ oFt

of this Ueak, and ledges (pf phe--ganesseong-are visible along the c rest
3 of the main Massanutten rldgeM Uonspicuous bewkeewsmand

o=
? othrer residval debris from these ledges choke the stream courses on

/4’* A beth Hanws drc, nel
t"s’i/‘(, eqs.h.aaasﬁmk of the mountain. % t: he sandst ore occurs W

\\l‘
- fe T

{C‘k

Q) ,>J in the quadrangle, the lengik.of -itsslose
/ )
~ W




Character

The Tuscarora formation is practically homogeneous
throughout, belng chiefly a white granular sandstone. At
the base occur massive conglomerate beds containing quartz
pebbles as large as an inch in diameter. Many of the beds
show cross-bedding. The rock 1s commonly white to light
gray, but upon weathering, it is stained pink due to oxidation
of the small content of iron in it. Most of 1t consists of
beds ranging from e;e to tb;ge feet in thickness. Some of
the beds are about fégig feet thick and they make bold ledges
and ridges. The beds in the upper part of the formation are
thinner and resistant ledges are less abundant than 1n the

lower part. (Continue with manuscript, starting with
"Where the rock is extensively exposed be—bhe—weeathem ceecessssa)
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Maddive
cvh'u formation ig a thick aggregate quuartzitic
V(:b/oo&:or} is commonly white to light

dae

Character.

sandstone and conglomerate.
bux  wlanna s &
gray Whioksin' weathering,agsumes & pinkish stain as-a—result -ef
Sewm:
oxidation of 1ronA‘Kt tie %exx base of the formation occur mas-

| i Qs s larie o~
sive, beds Md—lﬁ%ﬁm conglomeraﬁ,} carrying quartz pebbleg;

e

ur—te en-e,\ inch in diameter. Vk@ny of the beds show evidencem.ef

()

cross-bedding, o —tratifs i s
h$dY e Fle ote [hinnse i T
enbipe--roein, heAupper portiow of t he forna,tlon e 1ess—hearv~1~3.y
abu.d U
s and resistant ledges are less fregmemt than in the lowei"‘
by, Modn 22 abeZX

portien. ‘Wome of the i 1v10i5 lms:*ara &-attain.thicknesses.of -ﬁea:ﬁy ' e
)7 e ek \\ 2 MB Al /Q
» 50,4'feet ndleffectuport to"po-graphyv- - : /
- ‘ U)rout‘ e
A /;/ \A(he Tuscarora is practlcally = homogeneous s&ﬁésmﬂfﬁm,\ \\
LA—

7

| .
}f‘ ta. 9 onounce&“ﬁeﬁk“msmme*»emhihology. i
? moa:.f o)é .k' {

T consigts of beds ranging from é¢ne X

\ 3
‘;‘( to thsaee feet in thic*‘*ness.

HOTEETT Y be

Where the rock is extensively ex-

zm‘—' T
= a white granular sandstone.

y the surface of-the—wamistone becomes hardened
bv**&.s had&na»—q appears o be « ﬁvpeffscn‘l—' Phcna—menewi

‘until it remembles that-of a quartmte,,‘rarbher-‘bhmm 3
either-the-deformation-or--the -deposition of the-roek. The most re=- 'k?

v S
sistant member/o#-‘t-bs:‘-.gﬁ-t cccurs about 450 feet from the bottom saxd

>

- \is 2 massive stratum of neoblymsé"nﬂé{g&x?; &t is lthe chlef)rldge makere

R ey ey o

\94'1'
Where the rockris cross-bedded tthe secondary mmlnatlo%" ,:L% mog-
f e I}
erate arigles with t he true bedding, but it seldom varies more than 30

by

] N .
or 40 degrees from the nommal stratification.

o e r/ -Qom )
‘I i Thlcknese.- - The thickness of thzfe formation ranges beiweew 500 exd

\ “glong
W 600 feet 1=H the westorn rim of Masaanutten Mountaine About 4 miles

i " e forn /S
beyond the edge of the quadrangle a.( measuredﬁsection uﬁl 540 feet/l-of-

Vhols -

‘L ".’usca.mm_sands#ene——w&s—s-e&di-e-d-o

d e gphie s)&xmw
\ / .- his formation is one of the most conspicuous

N
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’sd:;?:mg, incbblj zones g
: )

L3

_ J 2 | NN »
ridge-makers 6"5 the entire Appalachia A ‘

n,region. Occurring ab-e¥e
Wiaw Ak )
fheysoft Ordeviedan shalesle.nd below equediy-Woakudilurien-deoks, N)T'

mﬁe,mhe.r.x_,in, 1he. folding .of..this-resi by (v / u\

Sredm ru?a;;g ﬁ£o7rnyh~7 1> Sx\0o aes
&nd-:’t*v,\groduces 8

ma ot
sunfaee. The several Massanutten ridges, as well as j

. , y p B8 o
of the other mountains of the fexéded Ap lachlanﬁ, are  produeed—by
the Tuscarora, or Clinch, s2ndsbone.

*be ridges/‘are generally
‘steep-#1dpé&, sharp-cregted, and heavily wooded, snd—its—esxpesures
/
8 e—gwibe-agimiiar
poseds ‘
. R o{r T Y AfA
|Structural Relations.t G& uscarora sflgdstone everttes the

\ cm‘ﬁmburg BhaleZ\;“ Although the -emaet contachfwas observed at sev-

eral places, there L‘!&Bfol{nd no | ev]_d_enCe iof the strong ""‘l—“—"—‘"""“""’

unconformity which occurs at this horizon in Pennsylvania ,ami-soutirs
W Threugheut-the-Appalachian-region,-the basal.Silurian

sandstenes—regt directly upon Upper Ordovician shales, arnd " only
?

sl 1ghtMsmmm relations-occur,
o TALS «—w%: Moadoe ! mnowyw.
carora.,\r'ests udbon the ysville inision of the Martinsbur% no rep-
S
resentative of Richmond age %@resent,)m-m—abeme—ei-
theladier, almost no change in attitude is apparent between the

Luwmf t

ne Martinsburg and the lo%er..bede-ef

pe L s

: : : e e
he base of the Tuscarora sandstone is well exposed,along theAEdin-—

% urg roadi{in Fort Valle at the point where the road ¢ rosses Kerns
| ere '

Mountgine (A:——Gaea—w!ﬁtz) the lower 20 feet of the formation consist:

of quartzitic sandstones that are c:ross'-bedded, and contain numerous

aea
one—of-whick{The basal membery-contains quartz
1

pebbles from ome to two inche_s in diameter. ) The sandstone rests

S 8
O

upon & series , at least 80 feet thick, of heatherﬂ-coloredij sqﬂft}

S . A .
sh:l%mnes, the upper portion of which is rather/\heaw#bedded, :

and grades downward into the soft, clayey, buff sands and shales of



BN 1% M4k
P! /.

the,\MaysvilleA. No QOrthorhynchula was found near this contact, and

it is possible that a slight unconformity occurs between the Tus-
‘, carora and Maysville unifs. ‘No Juniata beds were observed, unless

the heather-colored sandétones are of this age, /The upper contact

mec\_

of thi-'-s/\i-ermaﬁvn‘ is more ddfficult to determine, for the sandstones

oE-bho-tumoaorer are overlain by,. or grade upward. into, shaly beds

of Cayuga age.

| The Tuscarora sandstone dips northwestward at{mm-enmgie—od;

\[‘;? 7'; about 45°(degrees) to pass underneath the valley of Passage Creek in
MM / the central area of the Mgssanutten range. The form@tion is uni-
—//',/j formly inclined and shows little or no evidence of minor folding,.

wra. ﬁppararently the outcron aﬁ_tma-am,_.has been slightly offset Dby

e e

e U
5; N foldlng {1 mmediately e east of Kennedy Pea.;:]

bl > A
/‘/é \ég glggg,ggé Somﬂa.am ;

g*;j e and Corr Q:{observed& 'ﬁo"ﬁssns -#op—e-ther
) 34 erganic-renains.-occur in the Tuscarora sandstone e—f— this ngm Qeca~
sionally, gquarizitie-~pebbles on-the- fleecdplain-of-Ghenendosh -River--
are found to contain- the foesil -form Scolithus, a gpecigs uvf-whicih

(Scolithus ve rticalis ) is known .in. the-Climch-sandgtons orotheg -~

regions. It is equally poseibley however, thai thes ¢ pebbles were

derived from the Ant iQiam)(_{ﬁndst«omfu-ewhichu.ca,onta ins.an analogous

opecies,. S6oliibitnliisasise. ' -
= bsyy o

MWNN‘“ ]

In thls report/ the ent-ine—imbenvat from the top of the =~

\,}V base OnS— WA N W~
‘\j\ rtlnsburg to thehae of thia Bloomsburg shale is-A Athe

name Tuscarora sa.ndstone. It is possibleywhoRewesry that this inter-
‘NC‘:AE'(
val may contain a thin section of Clinton rocks, Farther south in

Virginia, The Tuscarora((}linché sandstone is overlain by aw—egquéd-
thicknesgs—of—pinitor—mendstora, the Cacapon and Keefer formations of

er of these units has been identified in the

Clinton agee. Nei
areos

Stony Man sasiien, §
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b,
v

or indicate

from the under
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@ Bloomsburg Shale

stone wifh no observed Clinton representatlve intervening, 1In

wast
western pnd southAern Virginia,/distinctive rockf/formations of

Clintonjage overlie the Tusgarora, or Clinch,|sandstone, These gre

the Capgpon and Keefer sandsténes, which appear) to be locally absent,

- e

’s\vDefinitiong - The Bloomsburg shale was named #m--A88& by I.C., White

3
from its occurrence a2t Bloomsburg, Columbia County, Pennsylvania,

. r(’,} = Whlte, I. C.f[The geology of the Susquebhanna River region in the - % :
|01t . ‘ six counties of Wyoming, Lackawanna, Luzerne, Columbia, Montour,

ad o and’ Northernberland, Pennsylvania; Second Geol. Sur\rey/
7 ) ?

QZ- Report G’77’ Pe 106, 1883, (.) 4 thSq NPy

& '

At the type locality, the formation consists of interbedded sand-

stone and shaley amwmﬂsmmrm'ﬁswd@&li‘_rgingg) Ve
- hcmjfe formation is somewhat more shalyy';and is locally called

the Bloomsburg shale.

—

\Distributionmloomsburg shale and the overlying Tonoloway and 6),&
(] / —
Helderburg formations are t hought to crop out along the northwestern __%“D?

l slope of Massanutten Mountain. So far asva.s observed, no-(au-rfaea)'

ledgep—or—otirer exposures of these formations occur within the limits
of this quadrangle' ¥@% elsewhere in Massanutten Mountain they crop

s out m—-t-he—ka‘eerva-l Between the Tuscarora sandstone and the Rﬁnney

shale. Theoescrlptlons, the-re.ﬂwe, of these foM are {mede» from
exposures outside tho—diwmi-te~of this quadrangle,

o R

\Character.x, The Bloomsburg shale consists of e;saeei-ee—ef—red and

./00‘0 o
green shales alternating with red and orangeAaandstones. ‘he forma-

tion as a whole is thin- to medium bedded, and—is—wesk—in-—-its-surface
outoseds The shaly beds are-airangly..coleredsemd break into chunky
fragments that.are.nat gspeciall¥.fissile. The sandgtone lenses are



o IR ]
ol (‘“q) M a Jcommom \ are »oui »a(ju “ ZBt::{:g:--;s?r)—')
Ch coarse s, Redeiss and /common are prange- ; color .

Many of the Samdakensrlenses are several feet thick, adtlowgh-an

-, Periion~of-the-~Lfomuatiems The best exposures of the Bloomsburg
.’?, ?
w\lso »\ ioccur in stream beds on the Westesms side of Fort Valley,|and along
\)f o , 6
““EQ-{ " the upper rart of Passage Creek Valley}

¢ e
("

> y
e ‘Thickness.i lhe thickness of the Bloomsburg shale is diffucult
; , e
( \accurately)to detedmine. On the westems side of the Massanutten

range, a thickness of 350 feet was observed below the Tonolowgy

limestone, and an additional 200 feet, largely covered, intervened

1(0\1#&/7‘, before the top of the Tuscarora sandstone was reached. It is thus
R
4 C .
n® estimated that the formation has a thickness of at least 550 feet.
\Structural Relations.» The Bloomsburg shale is folded with adja-
‘TF»@ Vot niﬁua k;(L ) W'lf'L
cent rocks in the southestern rim of Massa.nutten syncline, where__in—
Series
RH | the entire Paleoz01cﬁm-p dips nomtvesbtward-as-Qn-angteof)about NV‘)'
35( The upper contacg of the Bloomsburg with t he overlying ‘m.wx
g Tonoloway limesjone is disconformable. 4Although the contact wit';h the
5 clikewiie
nd underlying Tuscarora sandstone is not clearly defined, it mustHsimi-
Sieir.?
Sl !’ Teriy)be disconformable in view of the local absence of Clinton beds
Qs
S
=

i . -
/,L( lﬁée and Correlation.# The Bloomsburg shale is—ofiCa zuga)w

Q'c.ﬂ) belongs to the Upper Sllurlar}\ﬁerles. It is the equivalent of the
—@> Bloomsburg sandstone of Maryland and Pennsylvania, shé—ie-aido—piem

q

q | i VQ“M? \'81
S ﬁ\ sent-4n~ Appalachian-ridges. of-nerthwestern-¥irginta, EIScwhere-
‘\ ,_\Q
N ’_ﬁl t he northern Appalachian region the Bloomsburg shale is overlain
RS N
o~
>~ 8 by the Wills Creek sandstone, but no rocks occur in the lo*cal
2 .

3 section that can(beldefinitely,determined to be Wills Creek. At the
: R s

very top of/\@loomsburg occurs & thin bed of greenish sandstone about
l(,K,

4 feet Yn-thiolenoess. It is barely possible that this edzratum is the

’
Lo

C

D

local equivalent of the Wills Creek formation, although no fossils were ?

found to verifv the pvossibilitv.



7 | W rer

(6 <S8 Tonoloway Limestone )
.»”‘"—/ y
i /.‘.“{prrs
'(om/ the Tonoloway limestone is one of the most per31stent’ Qﬁwc
wesT~ ~
/although poorly exposed, formations in central and rn Vir-

STt
;}’ ginia., As its oﬂuum}_hg“elnerally occurs ialong the slopes ofﬁé&».ﬁn

//

ridges, the rock produces no distinctive topography and has few ex-

) ‘q:\

\/@ﬂinltlo ’

s vhere +}
Ridge, Washington County, Maryland,/\where it is well exposed and was

A4 T

. %, Stose, G.W., and Schwartz, C.K.§ U.S. Geol. Survey/ Geologic Atlas,
o Pawpaw-Rancock Aolio. (Ro. 179§, p. 55, 1912.

The Wllmeﬁone was named from Tonoloway h

.

0\("%{»2 l A
first studieds Unless a part¥en of the’\Keys r formation eanPe-asg-

cribed~4e the Silurianjﬂrstem, it is #pe uppermost Silurian formation

in Virginia.

. o " ‘ o @B d"cﬂ [%) 17‘ C-T 3 .!\:J_
o YA A1 N eﬁ o B WWM the Tonoloway limestone

fffff
=

. in the Stony Man quadrangle, thevbodnboming~dosovtppiom-of the formation
‘ dzbu.w

\ is ~t-alee-n) from (:1:3 exposure along the northwestern rim of ##e Massa-

;«7 M\un/un 4 7 beyen 9

. nutten -wamse some i-eapmlles ﬁ-on- the-ninggl‘a of the quadrangle,

g e

E Character.~ " The “$onoloway limestone consists of thin-bedded, gray-
black, clayey limestone, with interbedded shale lamlnaew
m‘_ O ﬂlw
1i Ertre—lower part of theffoTatlon,Adtmﬁot shaly
whithe owac
Fa beds are.present, bui-ithese become thinner &s the top&u%%-hem ).
£1§%ln? ?I'Wf—s

See I
that.ase-e-teikingly-exposad-on the. surface. ot»lodges(ﬂrg::&'-&)- Tne)h

E merkingg-are prominent in the exposures along the road

IR OReq %ny bf the limestones are strongly marfed with mud cracks,
\'\O)

1 n'h’

l:f‘rom Edlnburg 'h Fort Va.lley‘l A few of the Tonoloway 11mesgones are

coarseﬁand,crystalllne; some arye knobby and reticulatéd.
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The following measured gections show the general character

mac-by pak o 197 0L ghan.
[ of this formgtion inA Masgssanutten wange.

\M”J Ly (9.‘;.,& seetions o o follo—w-\;wq (=% > Wu./f/a—«w"/fé)

The formation weathe#s rapidly/ and it is covered

with boulders from the Tuscarora ledges a:bove. Sinea it has noﬂ dis-

tinctive topographic expression} its pres=ence in the quadrangle is
m- [ X2 'O TRAY
Where 1=tAls gently folded, its ou:t-cr-o-p is wide and,

IS if . ekeamed, makes good pasture and fair agricultural land.
0

largely assumed.

-.//:

%QT,"?: Thlckness‘ and Stracture.~ The thickness of the Tonoloway limes}one
S — o wheet

f\, = wner

.

- \1s about 130 feet%aoomeasured on the west side of Fort Valleyi This
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gccheo o{ 'quo (‘NQJ \ *;?.»tme' a\ahp\ L_f‘\; by 1 \r:-HA\]q\C4 rna/

e —— Cﬂ‘w‘t&y k-}a '

ot Nalloe, = :
Qartiaon a'l 3
(\ N

=

7
52 hi tion w t
e - QT is sectinn was measured aorre—ihe—i-gav—tertrrre—trom—trr
? ¥al&ay—%e—ﬁé+ﬁbvrﬂq about 5.5 miles west of the main road in Fort
' Valley.) , [PATERTN
WA Loan , B Sk
Helderber FOUDP eetervnnnns et et et oo st et eeeseneneon l%ngﬁegt
Tonoloway 1imestone «e.veevnen.. ceeenaraes et ceene i43ww£6§t
Covered; occg®$enal slabby limestone float .. 40'feet“i
Coarsely crystaliine limestone .............. " i
Cover ; largely shale float ..ccveveeen. oo
,ﬂ,h‘Tdne plue, dense, reticulated limestone ....
Flaty, dense limestone; some shaly beds .....
Platy, reticulates : i Eone ...
Covered CIERR oo
Covered) “gandy ¢ and clayey gray llmestone
KnobbJ arenaceous limestone ...... ceeese e .
/f Bloomsburg shale (oo ieeveennnn ‘................
°
’ N
| Orange-red sandstones and shales; ostracods..
!
1 (Base of section obscured)
\\
\
| wh ks o
lﬁﬂeJ%ne/\ ,//‘ i kq
q ) T .t(/
Iy — \(,‘151
\ b
{)ﬁ' \\ %c‘@/
LA L \ .
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23! ;’( et Vailer ‘
;4 . (/ e TOr ¥
: “.Section alorg~—daskson Bog

W

,W o B UL A vres—
» A7 “4This sekliion was measured along the abandoned road from Fort
. dy.Valley to Jackson along the headwaters of Passage (Creek about
<:>F———%i% miles east of }Noreland Gap.Z PPTIT I
R Sl IEE{ FLL
Helderberg FIroUp «veeneernrnrnnnneeennnnn. et LEE;W?e&Gﬁ
Tonoloway limestone ......... Ceetsececsatieacan s eee.. 153 ££nﬂy
-Finéﬁ dense, gray, reticulated limestone .. 8~§eeﬁ~—~)

Covered .ceoeeevovennns ceceeeoe o B <19 "
Fissile, buff, calcareous shales ....ceoee. 37 u
Thin, platy, slabby\L;mestong};arglllacediﬁ 35

L Thin, slabby, limestones and shalesﬁmud- ;

N cracks&- ..................... L Wadda ... 31 ]

Jl Very thin-bedded, platy 11mestones ceee. 17 '
Bloombburg shale (eiivneeceees et e et tecn s es e esasaes e

e

7/ Red cheCky Shales ® 6 ® ¢ 2 ¢ * 006 6 0 0 00 o0 00 ve s (; 145 *‘::}“"“““""“’“""‘*“"“M >

(Base of section obscured)
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Q“'} W It contains Losml\ln* llmlte ]

9%

15 3l s
thickness is comparable w=tr 1ts known thlcknessAin ohhedPporhions

s Vailey '
{’31:‘\ Appalaohlan Vlrginla. The formation occurs in the fedded Magsa-

aJ A e 4o
nutten syncllne, ang 1t is presumed that thc—rﬁkﬁre «acline.d

el n.. S A So$X %, b e\ l
gently to the northwesty, xxamd, Its contacts with-"

a
adjacent formatfions éx‘e conformable.

et o -

\ﬁge and Correlatione- “Tne age of the Tonoloway limestone is de-
{ e ———eeer,

termimd by 1ts stra.tlgraphlc p081t10n and fos:31l content. ) The .

@atlon is a.s:ngﬂed to the uppermost Slluriam ' ot

p e A 8 sty e < e s k-

m’m: chief of . ra—

__________ 1 i BRI ,»n,”p(‘( el [, AN 'd

/whlch is the ostracode, Ieperditld. alta, {No meterial of economic

et et o e e e e T g i

ue 1s known to occur within this formatione

e U ——
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L /\\\ . /
E @ Devonian System . (
General Statement
\v

Devonlan rocks have the smallest areal outcrop in the Stony

Man quadrangle of—an‘ywwmm and-ue‘ 11m1ted to-~em
s et

area—of about one squage ile in the extreme northwestern corner of
' See V4.
“A Only th tart of the lteeet a rea which liesg in
Pl. P e o
Fort Valley(FPige—33r}, is underlain by Devoznlan rock, and vers, few
St o Nl

exposures, (wHWWMw.A Eéw A

The Devonlan/)%-stem beginsg with the Heldefberg/;,/oug ‘which

9 ) .
q_( \) ﬁ i i‘ff,’» 4

consists of about 140 feet of irregularlyfbedded, dark 11mestone$

the q

N\

and shalef. This group is overlain by a small thickness of yellow

. 7/6‘(Mf int N)dr
and/olivef shales, representing the Pnondaga ‘hexizon. Above 4!-.-heere

(o:a-ws) the e =

b--the-looal-Devoni Ly
el & \44\ Syloas

: : sing res
| the deep synclinal floor&[«‘ort Valley§in the-oﬂa-gea of -tiwe Massa-
anIJ'w\
nuttengaﬂge. The total thickness of-Deveomian-rockswwi~hint the O
——
limits of the guadrangle does not exceed 800 feety althdugh the fuia - (

thickness of all Devonian rocks that crop out wiehin the quadragngle

probably reaches 1,600 feet, npﬂ
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- %288 Helderberg Group

,,,,,, ’ My /)C«\r N, "1 14a 13;”!’,&“1 7“\""? !

P A thin series of llmestones/\ overlies theffonoloway limestone

and underlies the‘Onondaga shale of Middle Devonian age, These

-\)r—h;/.q ‘(“v’lﬂ’\\ rwﬂh&-"ll)". 0
> limestones have not been differentiated ih the t 6nd— , o

- ‘ﬁ pe Tt e W

. age and s’tratlgraphlc position to the Helderberg formations of
f s DEIE QU NH

Lewer Devonian age vf New York S4e%e. Their euterep~in the Stony
vm .
Man quadrangle is y small, a&3towdmy consisting of a meapsew
(A
bedt=f about one-eight of a mile m Wid&ralong the inndr slope af
Magsanutten Mountain, Thein-dotal.lenglth..of..cutorep-wm-dhinthe«qua- ~
drangl.e-ig- m-q-u&m%&«mﬂo, -go-~bhat the -adbual .axes.of
vien 2o .

Jece
s»ﬂ"”\ the Hﬂ@xb&rmgﬂ@tw.e * Sorban-o—iseknow, Mo exposure
,; w\pow

of—a-ny—member of this groupw within the limits of the quadrangle

" or 1mmed-:&tel~y adjacent gher!“t‘b Several exposures of Helderberg ‘6
-
limestones occur on Pagsage Creek, about four-miles sodtgwest of

e b i,

2

g

y
-
and others ) Q
,‘? Kennedy Peak, (whiw}:-e-~exposures-~o:ﬁ»—-#;hese -rocks) are am e on the g
northwestern side of Fort Valley in creek beds that have been cut

through the overlying residual debris. (\/*
)')M b‘bv-
In northwestern Virginia, the Helderberg Mmet&m-my
“m separated into fema.disiined-uniias the Keyser limestone at the
bage, overlain successively by the Coeymans, New Scotland, and Be-
') craft’limestone's. The local sequence of Helderberg rocks does not
‘ A north, >
] agree in thickness or character with the more fwesterly sections
where these subdivisions are evident, and until further study has been

t‘ Qrovis advisac'e
' made of the HelderbergAin llassanutten Mountain, it seems ‘wime) to

¢ consider the beds as a single unit. GZ
! i
' ) ‘ a/vb . » 2

elderberg group occur along the

t Jackson,and Edinburg,) several P



5 B L

of —
1&5“Ti§tyi¥g$i -t
section along}Mﬁ) Jacksop Hoad

- - ]léuc. NLYy

wam* | | Faur A
Onondaga snale f%x:..;..;.....................;i..r;.(ﬁot measurei}
Helderberg Groupl\....... ....... ceeeee Ce e covoeel 139)-Forelu

}d” Becraft limestone@g .................... Cereenene.. S.feek
Coarseyycrystalline, gray,\coralline lime- S -

stonef (Massiv—=—Trrrrrmr . s ie i ieie e W

New Scotland shale (?) ....vcvennn et il

Mealy sandstone and calcareous shaleé; N e

g largely covered ...eeeeeceseesas e é’];j“ww“)

Keyser léafstone (?) teeeertecsocaancnnnonns ceeneae R
cols '

(’?gifﬂ_%gggf sub-crystalline, cherty limestone ...... 5‘”””}§
ﬂ;,i inel, knobby, reticulated, gray limestone .... 11 "
.-ﬁ "/,/f”’fgg;ggl gray, dense .limestone ........e.ce.e.. 2

“ Gray, limy, knotty shalef 4 v

Knobby, gray, dense

® @ 06 0 0 0 8 o 5 0 0 p 0 0 0 0 0 0 0 0

—Gray to dark’, cherty
Darkegray, coars cherty limestone ...... ee.. O7 "'Q?w\

. MW M‘yj_. -G panad 7
Tonoloway limestone ............ ettt @j}w

ki ol

‘J -J QYEaentification(gf members of the Helderberg #roup ,witirreee:-

nHzed—stTatTETOPNIC UNI LS MUs trire-comstodered—tro—febermbatdiicmidy .

v
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2 c —
miles northwest of Kennedy Peake. In these seAtions, a coarse?)

/c;;ystalhne, gray llmestone forms the topmost member of the group, a=d

with T oy

L\ lha-e a thickness of between 5 a:ad 10 fe(igt The rock is—kassiiey and in

character and position suggests the Becraft limestone of northwest-

ern Virginia, but no distinctive Becraft fossils were observed in
the small exposure which was examinegd.

Beneath this limestone ocgurs a mealy smmdstone that is

ol
underlain by thin-bedded, dark’\limestones containing several zones
of mere crystalline material, together with a chert-bearing, knobby,

lbwlu(n.
reticulated limestone not g@e&t&y/\dmme Tonoloway lime-

4 -
LL’_—stone. ! Stratigraphically below the ,rocks prewiousiy—deseribed-is a

\ . ] 12—
covered interVal, y Peds agsigned to the Tonoloway

llmestone W@e ‘ . The 1024l thicknessbirereiomgy—oiv
r.acks—of the Helderberg group does not exceed 140 feet and is possgi- /Y

onluy Gheul
blyfa-s—?bh:n-a-s) 75 feete . Ut V.19 Wy

Mpoorwieivnseﬂ, The rocks weather readily and

we\/taa-*a-eis-e-ps are covered with a dee Dy yellow soil through which are 9
scattered alluv¥al 1 fragments of *he Tugecarora sandstone as well as aﬂf\j
derel ¢ PINY e
minor quantites of black chert,,\é:e#e%c—g:ed from the lOWW'. '

The-gontaetns~oft-the -Helderberg group -were nod.-vieibley-but..if is

'

probable-that -both.upper-and lower eontaets are -disconformable, Q K

5 \\

i .} The-Teneleomay-iimestore-is~cormonty-oRailddn
by the.irregulardy wwsmimeMQp{mda The lower roeddeam -
--,&2.15 feetijg*of the local Helderberg section is tentatively agssigned to

lmsiTiss o
zhe Coeymans/or New Scotland/\were rré

the Keysers ¥

definitedy identified in thehsections obsanFed, nor were/diagnostic , \I /
7 L
57 Helderberg faunas observed —the—meotiow, It is largely on the basis '
‘ 1 e Vo |
' 4 of lithology that(_Becraft and Keyseﬁcorrelatlomrnﬁhm&eﬁerg
R e

have been tentatively FEC A L Py

——



fe j9t 492,

arct

ones of Magsanutt

Both Helderberg/and Tonoloway lime Mountain

\va’l

teses e t masured

Sectionhat SevgEn Fountains

Romney shale.

"Monterey sanfistone™, coarse conilomeratCieecececceloceses 1 foot

"Le“’isto"ﬂn 1i estone”............ se e 94 feet

llow shalel...l.. ® 0 0 ® 00 ® oo 00 6 fee
Fpssiliferous, blug limestone; '
medium bedded...

® 6 &6 060 00 0 00 00 25
ay, earthy limestQne.ceeceecee 2 LN
naly limestone; mudyi cherteceese 20 "
omnact gray limestope.®. ceeeese 10 "

Q'/’ | ariegated clay shale; limyeses. 30 "
| A The geelogy o Marr ul‘l’p, \V\whﬂ.. A Nirau,a s S4pp.
J %. Spencer, 1—“\)0., Eﬁg. L wa \,,y,qi?-:,() 6 297, ’ A\ ek ?

?L O(. 3¢ Ganm [&“\A d ‘W\"CA“‘% \/al|u, ( Stpreropreny

\ Throughout much of AopalacnlanAV1rg1n1a, the Helderberg
! group is overlain by the Oriskany s{r@dstone.w&a—é—eh—fn‘b'ermres—beﬂbween
t he-Beoraft—IIMETtomeord—threOromdage—sate, In two of the three
exposureg of Helderberg rocks that were examined iﬁ Fort Valley, no

O
sandstone was found at the horizon of the Oriskany. In# ohke section/

howewas, along the,\ruad fﬂnﬁletrlﬂh_n%odstoc,« a thin zone of

jtalasd )

crunbly, brown sandstone was—epeosved—waiel may correspond to the

Oriskany samdstone. The tentative identification is based upon the

stratigraphic position of the sandstone} and on t

oamall
A’ohe,‘prospect pit for brown iron ore, m—}oeahed-ﬂnhﬁ-the-qﬁyd-
8 H-6ie—atib-0med . Elsewhere in the Massanutten syncllne, the Oriskany

i |

\( 7 a”m,, 49140 1 X{/
Fan\, Vifgi 1a th Qxiska stone
,L‘ L @ i es At ities oi‘ on ore. ombe)

=/
.
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Scndstone is a prominent stratigraphic horizon, attaining thicknesses

of from 10 to 40 feet.

-
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\ @ Onondaga Shale

o

| / - = aoet e Sty grrungp
‘ Definition. A thin series of shaly hedsAat £he base of the
Shd~

Romney/\is thought to be of Onondaga age, corresponding to the

Onondaga shale of the northern Appalachian region, and to the

Onondaga limestone of New York and Pennsylvania,

Eharacter.m Onon aga #She+e consists of a thin series of
? /yellowish clay shales’ These-ahales weather readily. and—aie-

J

7 &oft ¥y . Threy—vary=trom a’buff to &\,
n__":::—:;mw$ K o, 4\..‘,..—. rokekin

woﬁm E}grade upward 1nto the darkzﬁs hlaok shales s
/7 of—“ﬁnmnw‘qgr fhe formatlion is not exposed ﬁo—m wﬂﬁhin
S)alts
thoubbmits-ef the Stony Man guadran /g]g, but &e&ges in Fort Valley
hof’”}"" H? 2] of 1“1

not far from the &rmgle{ boundary‘) are thought %o belong to
the Onondaga. Its»mmm“wmmt

rn;a t Qe
weMmiﬂmm,.lo,cabmwmtAis not differentiated on
the geologic map(Plge f)) from that—0f the "Romney" shale. 4
\8 maximum thickness of 100 feet is assigned to .

J— S
-
’{ ~ . s u\m:»mvme%w &

‘Age and Correlation } Elaewhere in Virginia, the Onondaga

sha.le is abundantly foasiliferous, carrying many brachio_pods,

-
]

l e

e tri\obites, and ostracods. No colleotions were made of-dos=trs ‘z"’*f

1w

frop-this-fommabion in Fort Valley, but a typical Onondaga ostra- | |

0 Y Jr""’ﬁ
cod@ §Bollia u.nguld‘ was ldentified. |

/ -




/"’“‘"
s

e 'Ro'nne"‘,' Shale

most conspl

reston, it

l Definition. 5" The name.Romney was orig—;inallyxﬁapplied to a

%. Darton, N.H,"Notes on the stratigranhy of a portion of
central App ian Virginia; Amer. Geol_ogist,}fol.
10,, 1892, {p. 17,
black shale of Devonian age, occurring at Romney, -Fomsohtne .
. . ‘—'l a )I)} 7: 8/0’"/4'\(
Coundyy West Virginia. The name, however, has been %
‘ fm%h-e—oo»f&-gi-n&b&m&w %0 shales in wam¥ other parts of LS

aller; ewpprmepmpmm | T 1 dowsd
Appalachlan/‘Vuglnla. &aéi?. is doubtful if & has alvays

r
been properly applied, In fact, it seems likely that many
shales designated as "Romney"™ do not agree, except in physical

character, with the tfue,Romney shale. Her—this—reanony Ere

uAAA N Ca i~ e M
name "“"Romney" may be : e convenien$ but not an/\exact S
apee A TT8E for twslblack shalemddle and -Uppe} D&roniaﬁ@

age.

A

{Chzracter. ’?° The local “Romney® shale consists of a thick

section of black, fissile, carbonaceous shales that are dark

chocolate to black ;@M,ﬁﬁ—v:%ge weather to lighter m
. Tillie

hues. The shales are fineférained, soft, and contain/-s-ea-pee—ky

C a&y) calcareous materlal. 41‘%@#%

FMM weathers to form a pPOOTeApReduative soil.

3
b
‘&
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TB@

Thrs formation dlslntegrates readily and hence pro—'

L = ‘ duces few netuzzi outcrops. ILsmdahs&auaamaiaamxeewanéw&e com-

monly fllled with tiny fragments and splinters of the underlying

¥
shale. As a result, the—outerop-of—the *Romeyd is largely

uncultivated and supports a meager growth of small trees. The

formation has been intimately folded, and contains many small
Smal

folds and faults that are toexreﬁnﬁe>to be mapned.

Sl . x

<
‘\Thlckng§§ Only the lower partien of th#s formation occurs

g YV RS AT
in the Stony Man quadrangle, but its tet8% representstien in

Aoy n /
tRa Massanuttenjkszge reaclhies a maximum of at least 1,000 and
\

N
probably 1,500 feet. No Opnortunlty]accurdtelylto measure its

i S s e

et A
i

thlcknessiwas found, because of the contortqé'netare of the *ﬁ#”é““

‘ shales. :

\Aae and Correlatron.j} The "Homney" shale of the local area is

thought to include representatives of the Marcellus, Hamilton,

and Genesse horizons of New York Séebe. It is sparingly fos-

siliferous; ad¥rewsdr brachiopods and other small marine fossils

may be founi»in_e*@eeed—ladges; The larcellus member consists

la

of dark s%ales WthP grade upward into dark-green shale# and
, dendilnt o

sandstoneg. The ledser—zre well exposed in the upper valley

beyond £ 1A
of Passage Creek a few miles #rouwr the western marg%ﬁrof the quad-
rangle. Genesee harizons have not been certainly identified, and
if vresent, are associated with Naples (early Portagezﬁblackish

gshales at the top of the "Romney."

- -



sandstone{fbr o$- igneous rocks.

w2 197
e

J‘//’
N

guaternarx De3051t§
The Quaternary rocks of the Stony Manatzgzen consist
whois—

of unconsolidated surface materials, ®hey overlie all of the

27
= e

S
other rockes

The chief “uatsz§§!§-$eeks are graveld, sanqé, claxﬂ, and asso-

ciated deposits of recent origin  (Risw. &57*46); These rocks
may be. grouped into three types.-@%?gTransported gravel and gand;
residual chert, c¢lay, and loam,; and{@%ﬁscalcareous fluvial
SaD ad bav®
The grave%ﬁ and sand# are\}gzgelffgsﬁposedwa the in-

the
soluble re81due of older rocks, together with tkese products of

1

deposits.

‘stream erosion which have not been reduced to fine size and

.1 ! \ 1 - Al OCC'L”.S
washed away in suspension. Ilost of the transported graveyé exdat
oS

48 alluvial fansew : -t L%w__m~_£m.
1: : : + The gravey#ﬁwhfch-veeur)&ﬁf%ﬁra&e—éegeeéés are

composed of very resistant materials, chiefly sandstone, green-

stone, and igneous rocks derived from the Blue Ridge. In the

rf) .w /:i-

- northwestern corner of the quadrangle, they are derived from the,\

Tuscarora sandstone. The fragmentsg%re commonly(half-roun@)os’E;

Y
sub-round, although some ar? angular, ¥heZ shape dependy upon
\5\‘ance they have bren Transpecied

the Leng%h—e£—%eeﬁepe?%aﬁiea and the »wkedent resistance of the T*“*

rock. The streams along the western foot of the Blue Ridge ?re
QrizoV N
choked with boulders of granite and sandstone, and the poensiéy
; U ;

of alluvial material spread out by these streams is tremendous.
(B TT5T. ;

The sand deposits areLvhlele conposed of pure quartz

grains derived from the weathering and erosion eiédes 0o ameiend

In some sands derived from the



W S5

crystalline rocks, magnetite is & common aeeesaoryu and “rrerete

N éna%ns—cf—tﬁts-heavy—ﬁtnerai—apﬁea4—&e—péaoen-l&ke~accumutatrvns
H CMUML\,aIQ
Aon the surface of the dep051ts. No magnetlte occurs in sands
derived wholly from Pale0201c sedlments. Smaller quantities

A A
the floodglalns of ‘Shenandoah River and its larger tributaries.

— will d
p of fine de:3:tal material occur with the sandé and gravelﬁ ot) ?
F”") RN
S}j* The-surfaces—ofthEEE AFess 18 COVErad " rith stream -depos-its, ﬁh< 4
b
! Y' and a wide fiuwital' plain occurs,immediately south of Turay, \.-

.xr,p;‘vr‘»ﬂs‘;lb\‘-& m _Q .
The residual soils, chert, clay, and loan, ofLSuater— T

along Hawksbill -Creeki{ = -

naxy-ariedw are widely developed in the broad area of Page %7’0b'
Valley, chlefly on the ewliomee—es the aCambrnﬁprdov101an’

limestones. eros+4s o@—thee—%ype’are products of rock deconm-

| s e
position, and whep free from chert or other £oxeign debris are

very fertile andéd—sreduedive. The residual clays and loams of
b

A ’
the limestone var§f1n thickness from a few inches to tensof
- L

- L
feetoy #md Lhe soil grades imperceptgbly downward into a sub-

Jrvm OIS

(26 Along
unﬁJD soil that merges in turn with the solid be ock.‘ﬁeﬂmbhewowt- tﬁ: -~
: Toar L
crop.ef certain zones witk the PCainbraaOrdovician®-~gammsp, / v

large quantities of chert occur, thereby imﬁairing the fertil-
Dr)&,

ity and—produCtivensss Of the[kgggiﬂggzik,pﬁn‘tpffshales of

\Silurian and Devoniaégége, the residual materials are much

thinner and are filled with tiny shale Spllyters that tend to
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Few fossils have been observed in the Quaternary

deposgits of this region. A few snail shells and plant leaves
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ccasionally )

occur in the larger masses ofAtravertineg arrd
€¥nes or other remains of ancient mammals arefound

in the wee
sdtduai—atari—or—tpanepeorbed surface devosits of northern Vir-
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Andbn
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found in Quaternary deposits buthare of comparatively recent

origin.
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