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Il'l'ROWC'10B 

Location ot the Area 

The a.ttt Mountain area ccapr1Ha a pentaccnal &Na ot appi-oa:laately 

;5 aquare 1n the northeast portion ot lilea County, v1.rg1n1.a. and 

11 tnoluded 1n t~ Unlted Sta tea Cleolo,1cal 81.U'Tey '1 15 • aJ.m&te 

P•r-1abura quadftnlle ed1t1cn ot 19:,7. !he area ia .bounded on the 

nOPthveat b7 the Y1rsird.a•W.at V11'ginia line whioh tollOVI the creatal 

portion ot Peters llountaln. The area la bOl&rlded on the ••t by 80° 

40 1 west loncitude amt on the aoutb by ,1• zo, north latitude (Pl.l). 

four aecondar, l'Gadl travePN the area. '!'he old S&lt•SUlphu.r 

tumpike llbioh aan, yean ago vaa a pr1M1pa1 POUte ot atapcoach travel 

orosaea the aouthem ponion ot the area tJtoa the b&H ot JOhna CNek 

Mountain to Nountaln take. State load 61, enter• tl"<III the aouth and 

tollOVI Doe Creek to Mountain Late. State Road 62J enters ti-a the 

a011theaat aad tNveraea the Mntn.l portion ot the area alona tittle 

Stan, Ci-eek and. oroaaea the northve1t portion ot the area • .Allot 

theae r01.da Join u. s. Route 460 south ot the ana. 
In addition to the twr HcCllldal'f rC&da are IIIUlY 1oa1na and 

ta111 i-oada. !be loa1na ,-41 aN looated prillu11y 1n the vtoinity 

of the only two aetUeaenta 1n tbe aNa, Wh1oh aN Olean an4 Interior, 

both alone 3tC'IIJ Ctreet. TM oental portion ot the area 11 circuited 

by aenioeable dirt r<lkda alone Vh1oh are located aeveral huntinl 

lodp1. 

Geography 

the llltt llounta1n area liea within the Valley and Ridge fah1•1oer&J)h1c 

province. 'ftle relief 1n the area ta abOllt 2000 tut. !be lowest 



elevation, 1750 teet, ia en Stony Creek Just west ot Olean, V1r,in1a. 

'l'he hi&he1t point, 436, feet, 11 Bald Knob one halt mile south ot 

Mountain Lake. 8.ltt. BS.a. Salt Pend, and Doe mowitain, all have altitudes 

above 4000 teet and to,ether define a hi&h tableland which conat1tutes 

nearly two third.a or the area. 

the area :ls drained principally by Doe, Little Stony and stosv 

creeks Which are tl"ibu:taries ot W.w River to the south. Little Stony 

Creek drains the central portion of the tableland tormed by &ltt, Bia, 

and Doe mountaina. '1'he creek deaeen.dl the aoutheastem rim of the table• 

· land by aeana of two cataracts and tlowa through a gorp to the low-lying 

area to the southeast. Stony Cnek tlows ainuoualy througr. a relatively 

atM})•aided valley which 11e1 between Peters Nountain on the northwest 

and Pork !lidge•White lock Mountain on tbe aoutheast. A small segment 

ot the southeast porti01l'1 of the area at the confluence ot Jahns Creek 

Mountain and salt Pond Mountain 18 drained by Johna Creek. l<X'inl Creek 

nowa northeast into Craig Cl'Nk, a ti-1butary ot th• Ju.ea River. near 

lew Castle, 1'1rgin1a. 

Mountain Lake, sltuated at the intersection ot State Reads 623 and 

700 and the Salt-Sulphur Turnpike, 1a me or the excellent actmio 

teaturea in the area. The lake 1a :,879 teet above sea level and abou.t 

2000 teet abcne lew River. The lake,, 0.65 111le long and nearly 0.25 

mile wide, 18 dn.1ned to the nOl'th by Pond DN.in, a tributazwy ot Little 

Stony Creek. 

Purpose ot the Iawe1ttpt1on 

The putl'pOae of the 1nveatipt1ai vaa to prepare a geologic MP, 
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atNOtUN aeotiana, and a report an the geology ot the 1'ltt aountain 

area. 'fbe t.nveat118t1cm •• carried out dunnl the --.:r and tall ot 
1961. 

Aclmowledpenta 

the vnter wtabea to GPN•• hie sincere appreo1at1on to hie friend 

and t•llov wOllceJt. JWI w. BPyan Who ottered h1a OOIIPln1Clnlh1p and 

op1n1cna du.Pini the 1n't'eat1pt1on. Dr. S,rcri I. Cooper IW,4e4 the writer 

4ul'1ng the tnveattpt1cn and prepaatton ot the polcfllo •P and NPOl"t 

and it 1• to hill that the writer Rbllita hie ainoeN app,eeuts.on. Jlan;v 

helpM ,_aua:,eat1an1 INtN NOeived fltaa Dr. Vallaoe D. tJAtr:,, Dr. Chaunoy 

G. '1'111an and IP. Nll'k ran wbo visited the wnter 1n the t1el4. Appre• 

c1at1an 11 eztendecl to the Yirpn1,a Polytechnic Institute 1a IIJ&ineering 

lxpel'lllent 3'ai1on tor tinaac1al aaa1atanoe. l'taank1 are al10 extended 

to •• thC111111 llthvrtlht tor takinl photo,rapba. '1'he WiteP alao thank• 

IIP. Jaaea laing ot huil'bu.lW, Y1rc1nia tor peN11,1on to •P h1a land. 

PNY1°'11 WOl'k 

After the .. 010810 NOcnaaiaM.noe "°"' ot the YU'llni&I by Vlllilll 

lartcin lopn little vu done to atWS,- the &eneNl pol.011 ot the north• 

••t portion ot Oil•• c--,, V1rs1n1a utU the vOPt ot Hubbard and 

Croneil (1924) who publilhed a report cn the ..,.,...1 polog,y ot Giles 

County. Bowver, th1a voa •• at111 ot a pneral ,ecanna1aanoe 

natu.. artta (l~O) 1n hi• polQl10 1'eJ)Ol't ot the \'alley ot V11"1in,1a. 

tnclu411 --, deta1lA ot the aeology 1n the aatt Mountain area. w, b1a 

atwU••• althOQ&b aore detalled than thou before hill, were at111 ot a 

NOcanaialaD8e natve and a-. ot h1a interpNtaticna ot the ,.o1ogy 

alca, tbe IIJl'l'l'Olla fault 1n the UM a,e neoealUilJ aodit1ed 1n the 
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preaent report. 

Many work:era haw d.isouaaed one geologic aspect Gl'" another ot 

the Butt Kounta1n area and the literatu.n ia abUndant with published 

works and articles relating di.Nctly or indirectly to the geology ot 

the area. The struotUftl geology ot Giles County- was d1acuaaed by 

Mathews (19,2, 19'4, 19,5, and 19'8). The econcate geoloe:, ot parts ot 

the area 11 d1IOU&aed by \fatlfXl (1907), stoae (1922), Ma.tneva (19)4), 

and Cooper (1960J. llountain take 1n the Elutt Mow1ta1n am WA di&euaaed 

by Sharp (19'6 ),, Bolden {19:,8). and in a br1et note in the 111nerala 

Industry Journal (Anan., 1957). 

S'IRftICltAlHY 

General statement 

The l!utt Mountain ana ts underlain by faleas 010 sediaentaey rook• 

largely ot mnne or1&in... '1'he exposed Paleozoic rocks J1an.P in a.ca tr<11 

11d4le 0Jtdov1cian throqh JU.ddle Devonian. '!he rock succession 13 

divided into eleven appable rock units, each with oharactel'istio 11th• 

oloe,. The th1olmeas ot the expoee4 strata is approzillately )500 feet 

(Pl. 2). Dietr1but1on ot the roo& \U'dta 11 shown on ihe geologic map 

(Pl.,> and the po1oa1c structure is depicted on six ci-oss sections 

(Pla. 4- and 6). 
The lloccaa1n Jormat1on ia the oldeat mapped r-ock unit althou,h 

older Middle Ordcwio1an l"OOka occur in the 1outhveat part ot the area. 

!heae older unit1 are ahown 1n part on the geologic mp (Pl.,> and 

weN taken tra Shanholtz (1955, Pl. 1). -.r ol4ex- units erop out to 

the west and aou.ttn,est. Roolta YOWll•r than the DevCllian Millboro black 

ahale o..op out.. to the north and east outside ot the area and range in 
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in the Butt Mountain area, Giles County, Virginia. 



... 8 -

ace traa Devonian to Pennsylvanian. 'fh.roughout the area. Qwlterna.py (?) 

unooneol1dated deposits lie uncontonaably on all Paleoaoic un1ts. 

OBDOVlCIAI SYSHM 

Middle and Upper Ordovician Se:ries 

Moocacin POftllation 

lfalle and Litholoc:. • 'i'he name Moccasin f01.Wlt1on was proposed by 

Camp1-ll (1894-, p.2) tor a aequence ot red IIWil"ock and argillaceeua 

limestones vh.1eh crop out alon, lloccas1n Creek near loocaain Gap, SCott 

Ccunty, Virginia. In the aatt Mountain aNta only the upper put ot the 

formation wa& mapped as part ot the field atud.y. The uppeP pal"t cona1sts 

of a suoces11on at 1nterbedded Nd and 11.ght...gn.y, fmo.gl"ained, argilla• 

oeou, limestone; red and olive-drab val"iepted silty and a.rpllaoeous 

mwl:rock; ol1ve-dftb, thiok•bedded siltstone; and. rred and olive argillaoeoua 

shale. Cooper (1961, pp. 41-42, 95) gives the variation in thiokneaa and 

lithOloC'f ot the Moooaain 1n the llltt llountatn area and atates that the 

upper brown-weatherinl calcareous eandstcwu1 with int.reala.ted sand1 

shales an thicker 1n the trough ot the .Joo.na Creek syncline. 

l>1atr1bU\ion. - The Moeca1in Pormat1on underlies the low slopes near 

the baae ot aitt. Doe, and J<lhna Cl'Nk mountaw. Good expoaUNa ot the 

upper part of the formation can be tound along County load 61:,, al.Q'll 

Doe Cl'Mk, and County lead 623, along little Stony Creek. A neaztJ.¥ 

CQQPlete section cropa out alone Raad 626, l. 5 ailea north ot Pembroke, 

Yugin1a. Coopei- {1956, Chan 1) a!latow the Moccasin to the W1ldei-neae 



1&11eat011 Pormt1on 

.._. and l1th9l9&. • The name 1'gleston Ponaation was PN)posed by 

Mathews (19'4, tootnote, p. 11) tor exposures ot light-brown. argilla• 

ceoua limestone part ot which 1a oha.racterized. by euneitorm Jointing 

and 1.nterbed.ded bentonite along a road, one llile north ot larrow-a, 

Virginia. The formation to the south ot the a.ttt Mountain area haa 

been described 1,J Cooper (1961, p. 4-2) aa a auooesa10n ot drab-gray to 

brown oaleareoue s.iltat0nea, silty lillestonea and thin bentonite bed.a 

which are underlain by e1U.o11'1ed cuneifom•JOinted beda. The Bgglestm 

Po.iwlt1on waa maw-d tqgether with the Jlruttinaburg POJ.'lllllt1on bet,a.u&e the 

ocntact between the two tonaationa is ,radational and beoauae it ia 

poorly expONd thPQUChout the area. 

I>1at.t-ibut1en. • '!'he lower un1ta ot the !gleaton P0ntation are exposed 

in only a tev 1ooal1t1ea. An incomplete exposun 1a along Doe Creek on 

the north a1a. ot Road 613 near the lloccasin ct'.lntact (Pl. 3). The 

Egleaton, like the llocca11n fOIIIII a continuous belt around the low 

slope& ot aitt, Doe, and Jotm• CNek llCW'ltaiM. Cooper- (1956, chart l) 

a11igna the -.i••t(m fcnsat1on to the Upper lfildemeaa Stage. 

Hw and lJ.ttaols;. • ftl8 name llartinebur-g fONation was proposed by 

Ge1&er and leith (1891, tootnote, p. 161) tor exposures ot blaok an4 

lf'8Y oaloareoua aha.lea DMP Jlal"tinabu.P& West Virginia. 'fhe 111.rtinawrg 

1u the a&tt llountain area ia d1v1a1bl.e into three units. The loweP unit 

cona1ata or light.gray, thin• to tbick•bedded lillleatonea. 'l'he middle 

unit ocna1ata ot gray, ealcueoua abale.a and oliVth thin•bedded limestones. 



The upper unit oonaista of brown.._athePing thin• to mediUlll•bedded 

aandstonea and s1ltat<:al8s. !he upper beds ot the unit are abundantly 

toaailiteroua and cantain the bntohiopod Orth!£bmchula. 'fhe 

Ortho!!?:.m9h\lla beds are found along a trail 0.2 m1le wot ot Mountain 

Lake and alQiC tl.e 3alt-3ulpr.ur Turnpike at the aouthweat edge ot the 

lake. 

1\1e lfartins~ bNJWn aandstcnos are auocoeded by the red and green 

3f.Ul.Q&tonea ii'md eiltatoruus ot the Juniata 10l"ml.t1on.. The Hartinabu.rg• 

Jwuata contact ws not found e.xpoeed e.nywnere 1n the area; howeY~H"• the 

contact 1.a placed at the t1rat oecurrence ot red aandatones and shale• 

above th• Orth5'Um!h!.l! hews ot the Jfartinabur, Pormat:toP • 

.01atr1bUt1on and th1okneaa ... 'fhe formation ma.rice a continuous belt 

along tho middle ,entle alopes or JeilM CNek, Doe. a&tt, ana &.g 

mountain& (Pl. ;). Partial expoau.rets ot tlle Martinsburg i'ol'llll&tion crop 

out along loads l)ll, 62:,. and 700. The thiolmeoe of the Ma.rtiMburg can 

not b-, detel'll1mld wUti. any d&ll"'M ot accuracy because of tight drag folds; 

however, the thiomieaa 1a ot the order ot 1500 to 17c;o feet. Theae M&.S\U'e• 

unta were made <m the geologic map and tne thickest development ot the 

tON1Uon vas aeaaured alone the weat slope o.t Butt Mountain. 

Ina.;;tar as known all ot the Martinaourg at th• t:rpe looalitl1 11 

Trenton in qe. h<lllftMlr. it ia alao the rou.nce•t torma.tion. (Twenli.otel. 

!!.!!. 1954, p. 276). llitts (19:.0, p. Zl0•2l3) aaa!SrW the Martinsburg 

•~ ill the laritOWa aeotion to tt1e 'fNntCAn, Eden, and lifaysville age1 

on the baaia ot chare.oteri•tic toasils. 

Soila 4twoloped on the upper part ot the tormation ohar1actei-iatioally 

have :,•llov watheNd aha.le chi.pa. A sharp topopaphic urea.k marks the 
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appPOXillate looation ot the contact btttwen the lllrtJ.ubVg and the 

cwez-lyiDC Juniata foniatton. On outcrop alopes the oontaot c.tVMn 

the tONat1ciu is dellneated by an abNpt change 1n the alope an,J.e. 

the Juniata prodUoea 1tet,er alopea WheNaa the uppel' Jlal't!Ubuztg 

pN>ducea IION pntle slopes. 

J\miata 10Nlt1on 

lue and lith!JSR• • The Ol'1gin ot tM lW nJ\ml.ata" •• a tomat1an 

nae ii oblouzie. 1111\1 authore (Clarie:, l:891, p. 180; c. K. SW&nz, 192); 

and aa,,a, 1940. p. 221) o1te Dartan (1896) u nua1aw the toist1cin, bUt 

appurentl1 Jla.l"ton (1896, p. 2) :la a1aply the tint to \IN the naae '\Juniata' 

tor a toaiat1cin and he reten to a aaet1on alq the .Juniata ls.vel' tar 

NIIOVed fl'GI the un he described. le atated that the red Shales and 

sandatonea·1n the 11eda<llt fol1o uea, West V1l'Cin1&, ue 11kt the typ1oal 

•1un1aa fONat1cn 11 ot PennaylYlld.a, vh1eh had not been preytoulJ 

NOagn.lled. 

1'he Juniata Ponat1on 1n the .,, lounain UM 18 a IUOOftlHJiCft ot 

1aainated and o1'08a•llainated 1111""1 and .tiM-P'llined, llioa• 

oeou aandataea and 1nterbedde4 aut1. llioaoeoua ahalea and INY and 

PNft Nlldatonea. the 11tbologie character ot the upper pert ot the 

t011111t1Gn 11 ctven 1n O.Oloas,c Section 1. !he upper maroon lhalea: ot 

the Juniata underlie thlok bedded. l11t1t-P11 fwlca!'Oft qu.utzite 1n 

o<lllonaable ~-

D1!!•1!!!1!9 Uld. 1!!!9RPI!• • !be lun1a'8 , ... t1oa oocuptea a oontin• 

UGWI belt jut l'aelow the ONata ot Jctma CNek, Doe. Blltt. and .. 

(Pl. ;J). !be upper put ot the tOlllllt1on 1• well expoaect Mar 
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the crest ot salt Pond Jlolmta:l.n and oropa ou.t aa •••1v• clitta alq 

the northeast alope ct Doe lkunta.1n o. 5 a1le below !he Caaoadea. Puti&l 

•~• ot the lt.miata crop 0t1t 1n StCIUt CNek north ot 01.een, Y1J111n1a, 

Vb.ere 1t tONI the banlinl wall ot the )ldte look I011ntain fault. the 

Juniata POl'llltion l!'aftll• peatly 1n fmiokneaa 1n the area. !he •xJ•• 
th1olme1s ot the t0111Btion 11 appcmatelJ' 4 ;::,o teet on the west 1lope 

ot aatt llounta1n and t:be :i..at thiokneaa 11 190 t•• Har the creat ot 
the 10\Ullatn 14D ant1o11ne ntel' llounta1n Jau. 

!he Juniata ,.._,1on hal been aaa1pd to bOth the Upper Olrdw1o1an 

(!venhotel. 19;i., p. 212) and Lower S:111D'1an (Cluk, 189'1, ,. 180). 'lhe 

w-1\er preten to follow the t..,,r beoawae ot n:tdenoe o1"4 by llltt1 

(1940, p. 229). Pew toaa11• aN Nl)Ol'1.e4 trma the lun!ata fa,:.w.tlon; 

however, apeo1Mn8 ot !4:9Elt and oephalopoda and gaatropoda "" 

c011eo"4 tl'a •JtOm and PffD,tah-,ra, 111tat01MJe abOQ the tlnt 

J)Nllinent. oroaa•laallllted aanclatGne ot typical Juniata lithology on tbe 

aCMthvea, elope ot S.lt Pond lbmtain about o. 5 ail• sou.th ot 1114 Knob 

(fl.,,. 

8%LIUAI SISRI 

tuaoaroa San4atone 

!Ml mt lU,eol91Y. • '!be GP1C1n ot thew 1'!1&8ouora'' as a t0Nllt1on 

,... 11 ObaOllft. 111n, authON (ClUk, 189'f, p. 18J. • c. I. SVI.J:tk, 192), 

p. 26, affl1 a&tte, 19",0, p. 229) otte narton (18,S) u nuin, the 

~; but apparently Dartcn (18,S, p., 2) 1a 1iaply the tint vOl'ker 
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to retei- to a section 1n the Tuscarora Mountaine tar removed trODl the 

area be described. He states that the white sandat0nes above the Juniata 

Pormtion in the Piedaont tol1o area ot Mru•yland. and West Vir,inia are 

11ft the white sandstones and along the !u1ca.ron Mountains in 

Pennsylvania. 

'Iha Tuaoarora Sandatone 1n the a.ttt Mountain area consists of 

thick-bedded ~~ite, coarae-p-ained and conglaneratic qwartiitic 

sandstone, and qwirtz-pebble oonglcmerate. The quartz sand grains are 

well o~ted by qmrtz. The quartz pebblea range up to 2 :1nohea and 

are !"OUM• and eu•ahaped. !he pebble bed.a ure nearly always exposed 

along the under-side ot the lover INtda ot the formation Where they rorm 
ovel'l'tan11nl ledpa. On JOl"k ltidge, two miles east ot Olean, Virginia, 

'J.'wJoaroN beds are inverted. and the weathered pebble beds are beautitully 

expoaed. fhe aandatones 1n the tuacarora are cross-bedded, part.icularl~, 

the lower units. The detailed litholo,1c cha.Noter ot the fu.1-carora 

3ndstone is given in Geologic Sections l, 2. and,. !he Tuaoarow. 

S&ndatones Cftde upward tnto 11S,ht""8ft'Y, mottled maroen a1ltstaues and 

areen Ibale$ ot the Ion Bill P01'11fltion. 

l)1str11Nt1oq and ~••s. • The reaistant chara.oter ot the ~arQl"I. 

qua.mites 1, well atteat.ed to by the massive clitta near the crest ot 

a&tt, Big, and Doe IIIQW\ta.1ns Where the quai-tzite ia nearly oont1m.toualy 

ex,oaed. The 'fuaoarora que.i-ts1te is the ridle•tOl'IN~ c.,n Petera, S&lt 

Pond and IOhna Creek mountains (Pl. )). A OQGplete sect1cn ot the 

!u.acuoft. Cl'qll Ol.lt along StGrlJ Creek nOPtheaat ot Olean, Virginia amt. 

below the Caaoaaea along Little Stony Creek. Bold clitts occur well 

down the northwest slope ot Jikitt. llounta1.n where the '1\lacuwa ta repeated 
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by faulting (Pls • .J, and 7A). The !uaca,pora sandstone 1s the pr:tno1pal 

rock forming the extenaive upland colluvial dep0$1ts in the h:tfll valley& 

around Btg. Jbtt, and Doe mountains. 

'!'he thiokn&as ot the !uscaro:a Sandatcne ranees f'roan about 50 teet 

near the cascades to 140 teet near the west end ot .a.itt Mountain. The 

thickness along StOlly C1'Nk 1a approx:tmately 120 tut. Arthr~;t0UI 

and 'SOol1thWI aN tound thl'OUlhwt much ot trut tormation. 

Rose Hill fOr&Mt.ion 

lule and ~1thol$?Q. • c. lt. swartz (1923, p. 28) named the Rose Hill 

Pormat1on tw Bose lt:111, Cumberland, Maryland tor all beda betVHn the 

'l'uaoaitora and lteeter aandatonea ot flu,yland. The Rose Hill fGl"Ution 

in the &.ltt Mountain u-ea 11 roueh1Y diviaible into three unita. the 

lower unit 18 d1atinlU1shed by 8NJen and red finely laminated shales and 

gray sandttomta. !he middle wut oonaiata ot maroon. th1ok•b&dded, 

aed1um-gra1ned, hematite-cemented andatonea. 'l'he upper unit consists 

ot green and butt Iha.lee and locally also interbedded •ro<m, thin•bedded 

tine-grained. heat1te-o-.nted sand1tone. '1'be 11tholog1e character 1a 

given 1n Qeologio Seot1wt 2 and $. The Roae Hill is aucoeeded by 

th1Ck•bedded. white and Ndd18h-wh1te quartsitea. possibly ot 'Keeter· ..... 
~--~~ti.on af!! tb1clme,1,ff. • ! 1be Rose Hill POl'llltion tOJ."118 a aontin• 

uoue belt along the crest ot Peters lbmtain and o~a au.t in an exten• 

aive belt alor>g the crest ot &ttt Mountain (Pl. }). lxoellent exposures 

or the rormtion ocou.r o. 75 mle nfflhea1t ot Olean, Virginia, along 
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Stony CNNtk Where the t0l'llat1on iS nearly cQlll)letely exposed. Nearly 

vei-tical cliffs ot Rose Bill ooc-w:- at 1he Cascad••· The thick-bedded. 

heaatite•cea11u1ted sandatones are secoruial""'.f ridp•tormera and crop out 

aa pNlllinent ledges around the creat ot 21.g, a:u, and DQ& mountaw. 

The Rose Hill Pormation ranp1 1n thickn,uia 1ri the area. The 

thiokneaa on Johna Creek Mcuntatn is aoout 160 t•t; at the C&soadea 

tne itoae Hill 1a 144 teet. Alene the northwest alope ot White lock 

Mountain the th1c1cne11 11 2o6 teet. Swartz (1942, chart,> asaigna the 

Role Bill Pormaticn to the Jliapran 3ezties. The Maat!f9bolbina 1:!:!_ 

Ball zone (tciddle Clinton) is present in the .ftoae Hill u.ndatonea 

e:i.poaed along Peters lountatn. Specimens ot llaat!JObolbina raodeata 

Ulr1ch and ai.a1ler, identified by Dr. c. G. !ill.man. were collected tr<:m 

the oreat ot Peter• Jlowlta1n. apprQX.iaately ; Iii.lea due north ot Interior, 

Y1rg1nia. 

"Keeter· 3andstane 

lame and 11~0lS. • The name leeter Se.ndBtcioe was pttepONd tor a 

1equenoe ot White aandatones Qn Keeter Mountain, a tew milea northeast 

ot Hanooek, Maryland (svam, 192:,, p. 28). aitta (19/+0, p. 119) 

includes the Keetc,r in the Clinton PONat1on. Cooper (1944, p. 119 ), on 

the basis ot toaail co:r:relation With the Ma.r1land Silurian aeotion. 

beliaves that the '1lteeter" ot swt!i.woatem Vil"ginia 1a older than the 

true Keeter. The namo "lfftez-" in the a&tt Mountain a.Na 11 used looaely 

to reter to a sequeneo of white and reddJ.sh-white quamitea, conglccerates, 

and sandstones and thin intercalated Shales wh10h overlie the Bose Hill 

fo,ma.t1on. 'ftlo detailed lithologio charaoter ot the 'Keeter" 1a given 
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1n Geologic section ,_ Although the · lteetes-' quartzite 1n most outcrops 

throughout the area ia d1tt1oult to dtetinguiSh traa the 1'u.acaron. quartzite 

ot 1111Uar l1tholoa, the red an4 yellow weathering, p\ll')Jcy, sandy ahale 

bed and light•red quartsitea in the upper part ot the to1W1tion are readily 

diatinguiahable. the 'fuacarora quarta1tes can be d:1st1ngu1ahed traa the 

"Keefer" by the diattnotin pebble congl0111erate1 a.t the base and in the 

middle ot the !uaca.NP&. Where ou.torops show only the White qwirt!lites, 

the two unit• can not be aepa,.,te<t readily and the identity of the unit 

11 d.etera1nld by the identity of the ove:rlyil'C or \mderlytng red unit, 

the ROH Bill or .Juniata tOl'll&tiCN. '!he red beds are d1stingu1ahed 

using criteria Nlulttng trca a study made by Cooper (1944, p. 1111). 

The ''leeter·1 quartaite1 are overlain by a auoc•saion ot gray, ahaly 

weathering toas111teroua 11.aestonea ot the 'lonolovay. 

Ori moat dip alopes the contact betWMn the ''lff ter!'1 and Tonoloway 

111 1nd1oated by a sharp break in slope and is marked b:, a I one conaiat1ng 

ot tngraenta and blooka of niteeteru Sandstone, .Rocky Qap Sandatone, and 

1n placea Huntenv1lle Chert, all ot Which a.re cemented with ondi!ta ot 

iron and aanpnese. 'l'he resulting x-ock is a oollapae or tounder breccia 

(lorton, p. 191) (Pl. 7 B). The collapse breocia 11 tornaed attu the 

etrata have been deformed and t11ted and 11 a product ot extensive 

ctiaaolutton. !he origin or the breccs.a is probably related to prooeaaes 

deacrr1bed by lort~ (1917, pp. 191•192) and fal"'nbala (1960, p. 41, Pl. l) 

tor the d1aaolut1on ot the !onoloway X.1111:stone in the "-blinl Creek 

area, W&shineton, Smyth, and Tazewell Count1e1, Virginia. The fonoloway 

Limestone 11 nad111 soluble by percolating pound water wnereas the under• 
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1Y1nl !11fftern quart11te tGl'lla an eeaentiall,1 tapenaeable aeal. Cavities 

develop in the lilleatc:nea wll below the auz-tace and p1eoea ot O'ferlying 

lcelq Clap sand1tone bN&k ott and tall into the ca111t1es. SUbNquent 

el'Oatcm ot the 41p al.ope and ot the Rocky Gap-Bunteraville 

blutt down alope produce& aurt1o1al tlaat l>locke ot chert and ad41t1cnal 

aandatone Wh1eh crieep clown alope into the oa•1ty 1n the ttonoloway LSM• 

atQM. C..ntat1on ot the lOON blocks oecur1 a1 manaanea•• and il'Gn•l'ioh 

poundwater percolate through the bNtoota. Hydrous teme and manaanto 

oxide• are prireoip1tated araund the loose tt-apenta and tlnally cement the 

•tenal. 

Rf.U11.M1on and th10kntta. • Bxoellent exp01UNa ouur along Sten, 

CNek. 0.75 Id.le nOPtbeaat or Olean, f1Jtpnia. the tOJ1111tiCl'J •rJca a 

contlnuou belt alcn, \he upper alopea ot Peten lowltatn (11. , ) • '!he 

"X.t.P" 11 • aeccndary J.11dae•t..,.P and fora• bread tlat1rona along the 

aoatheast elope ot 11,g JIOUD$a1n and the northveat slope ot Mt lklunta1n. 

Detera1nat1GDI of the eact thiokllen ot the "._tert· Sandatone are 

d1tt1oult beoauae the oontaot with the aver1Y1Da fonoloway 1411estme 1a 

not •11 exposed 1n the urea; hOlfffeP, &ftNP thiolmeta la ot the 

OJ.Ider ot 150 feet. Swart& (1942, Oha1"t ,> asatana the tl'\lt leeteP to 

the liqUUl Sff1e1. .All ot the Roee Bill 1n the &Na 11 probably IU.ddle 

Clint cm 1n ap. U the l'lfleter" ot the Mt JIOlal'-1n area 11 older than 

the leetel' ot llaryland aa Cooper (1944. p. 119) be11nea, then there 11 

an vnoontQN.ity ot tGna14eftble -,nttw1e between the 1'1Nte:r ,, and 

'l'onoloway tsaeatOMa. Becauae the fGDolowa1 re1ta 411'Ntl,J upon the 

rleeter" vithau.t an, appaNnt atl"\IOt\lftl unoontON1tJ tM unoc:intona1t7 

1a 1ndioau4 by the abaenoe ot true laeter, Rochester, llclenllte, an 



llOCIU'blll"I, ud Will.I Cftek .... ~- unita &ft PNMnt 1ft th• north• 

em pan ot the Appalaobian YalleJ (aatte, 1gq.o, pp. 24).257). tMl the 

._,. hand the 1;leeter1! SDdatone ot the aft&, AtiDC auoh t.bioker (150 + 

feet) 1lbD the t¥,e lffter ot llar;land (Z0-40 teet) •1 repNsent a sandy 

tao1e1 ot the Upper CUottn and hS&her .s., •. 

CaJVCIID Ser:lea 

'.l'onelOlll!l7 Laeat<int 

.,_ !!¥\ Uth!lS• • lbt - !GDCll-,- LIIINMN •• propoaed tr#' a 
aueoeasiClft ot tou1lital"CIU pay platy u ... ,.,.. en the l<•ez• ot 

!enelowq Ridp, Wllabiape County, IIU'rlalad (aw.iu, 1923, p. ,,,. !he 

fcnolOW111 L111eat .. ta-. an, llounta1n &Na 11 a aucc.eaai• ot gJ!'&1 

and ;rellowiah•...._ oaane• to tine.pained, toaa111tePOU limeatonea. 

the detailed UtboJ.capo .._.i,ptla ot the t ... ticn 1a given 1n 

a.oi-.. Slot1Cl'l 4. 1119 .,. • ...., 1M ,u., u ...... an4 intablddad 

quuta1'- fl the fGM}.OIIIIJ pve l1IIQ' to Wff~U& Nlelt1o ttand• 

a1G11111ottb.elGOJlrGlplandat ... 

l1!1£11Ml19 t:,i ,n&!IM!~• • A wi, ••lew NOt1a ot the 1'onoloway 

L&aen._ la -,.,e.a alee n-, C.11k. 0.1 ld14I a.th fit Jatotor, 
YilWSld& (n. 8 A). lo ..._. oPG1NN ot tll8 t--ticn ia lmOMa ,o 
ON1IP 1n tbl UNS h ..... , the U.-a ... ...,_ Wl&thel':1111 71el4 a 

tn,loll ,-uov lo ... oia,., Mil. lhU UatSM,tYe 10.U atu.u in 

IIIUke4 •-..- H the ... bNIM. Ht.la ... loped Gil the \lffllffl71r,C 

,_,_~ Ulll ..,lriail a.re, lap ._.,_.. e. 'bNlot.a llbteb oooun 

abGN 2500 Mt al,iWflt alao ll8IU I.be UIIU _..lain b7 lbe t.ol-.Y. 

b l'GNlGIIQ' LSIINttne 1• ..,... t.,.-.. 1111:ll -. "leetar" Sllnda,ana 
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aa one •P t.mit beca.uae exposure ot tr.a 'l'onoloway is pOOl". 

'the tollowin,g 11 a 11st of toaaila identified by the writer 

fraa the Tanolaway Liaestone exposed 0.1 mile north ot Interior. 

PoaaUa ot the Tonoloway Limestone 

Oatnoodea 

!!l?!Chia of.!• tonolowa:en~i• Ulrich and laaaler 

D1bolb1na product!+ Ulrich and ataaler 

Dull9Rle!£! hall1 Vlr1Ch and llaaaler 

ktJ!rditia ap. 

'fe!ler1a obligua Ulneh and Bassler 

ziaooezr10h1a ap. 
neropoda 

!e~taculite! ca!O!!!th!1' !atQl 

Bel£1Ch1a ct. !• ~onol9!!lens1a dittera 1n several Nspeota trca the 

type apecillen ot !• tanolc.ya:v;enaia (tfll'ich and Bassler, 192,. Pl. 2:5, 

,1e. 26). ftrat thtt anterior lobe 11 narrower and aha!'P9r created. 

Secondly, the median and anterior aulci are broader. 'l'hirdlJ, the 

turrova on the trill are brcacler and fewer. However,. the specimen is 

unlike any other illu,trated or 4eacr1bed. atff1ohU. tonoloval!P!ia, 

Dibolbina 1?£oducta, D1BJl9Rl!!n halli and Wep.eria obl1ffl:!! are all 

reatrioted to the 'fonoloway Limeatane ot Maryland and West Vil'ginia 

(Ulrich and Bassler, 192:,, pp. 18}-2J2). 

ft\e 'l'onolcway along Stony Creek is 75 tMt thick and 1• atruetunli, 

looated 1n the troucn ot a northeast plunging aync11ne. The th1ekneaa 

elM'lllbeN 1n the area 1s est1mated on the basis ot rea1dual clayey soils 
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to be abOllt 50 t.et. 

I8ffll1AISYSBII 

Lower Devonian sei-1e1 

IOlkJ Clap Saadltont 

l!P !M 11th01CfR. • !lw loolq Clap sanu, .. 11 pN>bably tbe teffll• 

gi..,.. IUld•tcme unit 1n Campbell'• (18'6. p. 2) Clilea f0l'llllt1on. 

the l11es fONl.tS.cin 1Mluded eYel"Ythlftl betveen the 1'Keeter1' (ot thia 

report) and lcate7 Shale {111U'bor0 ot ihil report). SWJIU (1929. p. 80) 
,,,: 

applied the ... loekJ lap to a aequnoe ot RndJ aa4 •n1 tied• 1n 

Rooll;J ... Bland COUDiJ, ~- belov the S&ltY111e Chert llhtah be 

oOl'Nlated w1,h the Shftver Chen. 
JI\ the Mt llountain uea ,. loeq Clap Sandatcnt ooutata ot 

duk-PQ' to du'k-vown oa101-.-oeaentoc1 NndetOMa. lllleroua t•rru• 
11n0Ua pama1e oanal..,.te• ooeur tnrouahaut the tomattcn. the 11tho-

lap.o obaraoter ot tM Roolr,J lap la pven f.n CleolQllo Section;. !he 

upper llftdatCIIIH ot the t0/Nlat1on near the tl"Olllh ot the Alti llauntain 

arno11nt eontain. m 1nte7be4ded breoo1a llbioh oGUleta ot anplar 

~t• ot llbite tandltcne. !he 11tholao ot the aanutcne tnpenta 

11 lar to tbe and INte• lal'ldatonea. '1'he looq Gap sand• 

•t-• verather to ..-n and. onnae llnd1 and the qual'ta gatna ue 

aoetly ••J•r to .ubanplar. In bold outoropa, '1'141 be441DI haturea 

ue loat •inl to leaehinl ot the oalo1te ceamt. Locally, bactuna 1n 

the andatone are tilled with -.npneM an4 iron oxidea. the Roeky Clap 

oonaiaentiO eandatc:mea are auooeeded bJ the ,ellow an4 bl'Olln chert bed& 
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ot the Huntersville. 

Distribution and thick:nesa. - The Rocky Clap Sandstone 1a poorly exposed 

throughout the 8l'ea. The d1atribut1on 1a shown ou the geologic map 

(Pl. }). lxaot th1clmeaa measurements ot the Rocky Gap are d1tt1cult 

to make because ot poor exposures; however, the thickness 18 probably 

60 to 80 teet, nonh ot Interior, V1rginia, the south tlank Qf 

Peter• Mountain (on the northweat limb ot thePork Ridge syncline) and 

more than 100 teet north ot Little leadowa {along the northwat flank 

ot the l:lt.att 110Wlta1n syncline) (Pl. }). Cooper (1942, chart 1+) aaa1gns 

the Kooky Gap to the Belderbez-g Stage ot the Devonian. Sp1r1tero1d 

brachiopoda ooeu.r in tloat blooka on the south slope ot Petel'S Mountain. 

Huntersville Chen 

Kame and 11thol9R. - The Munterav1lle Chert 1a probably the chert 

unit ot Campbell 1s (1896, p. 2) Giles tormat1on. Price (1929) named 

the Huntersville Chert traa Jhmtersville, Pocahontas County, West 

V1r,1n1a. In the &ltt Mountain area, the liunternille 1a a sequence 

ot lilbt•araY to white chert with intercalated glauconite beds. The 

weathered chert 1n saae exposures ia stained dark•brovn. !he chert 

occurs en dip slopes 1n clayey 101ls as fractured, manganese- and iron• 

ata1ne4, blocky- trapenta. The BunteP&ville is succeeded by the black 

and oheeolate•brown shales ot the Millboro. 

Distr!bUt1on and thickneaa. • 'l'he Huntersville 1s pOOl"ly e:.r.poaed th~ough• 

out the area. !he distribution 11 shown an the geologic map (Pl. 3). 

The average thickness or the formation is eetimated to be 70 teet along 

Petera Mountain north ot Inter101" and more than 100 teet in the &ltt 

Mountain 111101.ine north ot Little Meadows. Cooper (1942, chart 4) 
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t.Higna tt.- tol'ffl4t1on to the Oneaquetnaw Stage ot the Devonian. 

Millboro Shale 

188! and litholog. • Butts (1940, pp. ).J8•}09) named tne Millboro 

Shale tor expotUNI ot black t1as1le shale at IUllbOI"O Spnnga, Bath 

County. Virginia. In the Ju.tt Mountain area the IU.llbON 1a the 

;youngest preserved. toNt.tion. It ccna1st1 ot blaok tisa1le shalea 

which weat~r to chooolate•brown. Soils developed over the IUllbcro 

oantain veathered chtpa and tlakee ot the $hale. Locally calcareous 

ooncNt1cna oocur 1n the t0l'llllt1on. 

Uiatributlon and thiesea1. • !he lU.llboro Shale 11 oont1ned to the 

trough ot the aitt Jlounta1n ayncU.ne (Pl • .) and 4 eection C..C !). The 

thioknea1 near Little Jlea.dova 1a approaiaately 200 teet. 

Colluviua alld Alluvia 

Oolluviua 11 a ,...,..1 tent Which retepa to loON uoonaoU.dated 

and inooherent 4epoa1ta Which acoumv.late by the action ot gravity. 

Allwiua, also a pneral tera,. ntara to stNU depoaita o.t caparatively 

recent tlae. In the a&tt Jlounta1n ana, both the alluvia and oolluv1um 

aN upped aa one unit. 'lho ditterenttaticn ot the two dep081ts oan 

only be•• along the aJor atN&U. The depoaita are •pped where 

the d.1atr1but1an ot the bedt-ook tonaationa 11 obecu.Nd by the oov-orlna 

•terial. !he depoa1ta consist ct t'Ngunts and bloeka ot aandaton e 

derived oh1et11 tPOII weathering ot Tuscarora and 'leeter'' andatQl'les 

and qWLrtzitea which CNP out near the creats ot reten, Big, Bu.tt, Doe 

Salt Pond and Johna Creek mountains. 
'1'he alluvia and colluYi• consi1ta ot aeveral typea ot deposits 



- 2, -
which are called talus, sl1derock, tel"l'&ce deposits and "let-downn 

erratics (Landes, 1959 and Pal'nhaa, 1960, pp. 4:S-44 ). Bxoellent 

examples of talus and :sliderock occur on the northwest slope ot Doe 

Mountain and along the hi&h slopes and steep valleya tr<lftting Big and 

Butt mountains. In the upper reaches ot renquent stream valleys on 

ttw south alope ot Peters Mountain, oolluvtal material clogs 01' 1n places 

t1lla the apparently cnoe steep and deep valleys. Blocks ot Tutoarore 

and ''leeter1' aa.ndatcme clog the upper reaches ot JObne, Doe, and Little 

Stony oneks and Pcmd J>nin. The thiclmeaa ot accumulation of the 

loote blocka ot irw.oaPon in high valley1 1a indicated in the north 

end ot Mountain Lake and Pond Drain. TheN the lake reachea a •xiaum 

depth ot approximately 75 teet. !he depth ot the lake ia probably an 

1nd1cat1an of the depth or a tormer valley Wh1ob has subsequently been 

tilled v1th large blooka ot 'f\laa.ron. sandatonet (Pl. ll). Sane ot the 

rectan,ular•shaped blocks aeaaure 20 by 12 by 8 teet and weigh an 

estiated 150 tona. S111U.ar-s1zed isolated blocks ot predaainantly 

!uacaz-on litholOIY are tound on low slopes underlain by Martinsburg 

1halea on the aot.lth slope ot Doe Mountain and weat slope of aitt 

Mountain. These are:appropriately called ttlet-down11 erratics and the7 

point to the highly resistant character ot the Tuacarora quartzitea. 

Alluvial 4epoaita occur along stonv Cl'Nk and the low reaches of 

Laurel Bnnch, Little Stony Creek a:nd Due Creek. Imoric&te oou.lders 

ly1JII in the stream channel occur throughout the bed ot St<m1 Creek. 

Locally a tel"Nce gnYel dep031t 111 exposed along the southwest aide 

or Stony Creek, approxillately lv•l5 feet a,;ove the atreaa level. Plate 

81 ahova a typical ell)osw-e ot the rounded atreu pebbles and boulder& 

ot the apoait, 2. 5 ailea northaaat or Olean, Vil"ginia. The d1atr1but1on 



ot the collu.v1a and alluvium 1s ah01m on the geologic aap (Pl. ,,. 

STRUO'IURAL GEOLOGY 

General featUNs 

The a.itt Mountain area 11ea with1n an area ot complexly tolded 

and. thrwst-taulted strata 1n the Valley and Ridge province ot aouthvest 

Virginia. Parts ot two Appalachian t!U'lult blocka are preaent; part ot 

the Barrows block occupies the sou.th and Cflntral portiona ot the uea 

and paZ't ot the st. Clair block occupies the north portion. !tie •Joz-

etruotw...a 1n the area aN syno.linea. '.l'he •rrowa tault, Which extends 

tor approximately 50 ail.ea northeast ht<a Tazewell, Y1rg1nia, dies ou.t 

1n tM northeast J)81't ot the area. !he Ntlations ot the struotur,es in 

the attt Mountain area to adJo1n1ng areas 1a given by Plate ; Which abowa 

the axial traces ot tolda and tNeea ot major taulta. P1ve 1,ne11nea. 

th.Ne ant1oU.nea, and t1ve taulta trend. aeroaa the area in a nOl'th•aat 

direction (Pl. 3). Local names have been applied to scae structUNe 

and aN taken tNra related pb)'e1Qflftph1o teaturea. The interpretation 

ot struoture 11 depicted on 11x cross aecti(XUI (fla. I.J. and 6 ). Three 

aeot1ona (Pl. 4) anow the atNcturie acroaa the entire area fJ'IQI north• 

vest to soutbea1t1 tiu-e. other lfftiona {Pl. 6) supplement the aeot1ona 

ot Plate 4 and an.ow ocap11cat10ft& in the local structure a.long the 

valley ot Stcny Creek. 

int.nae deto,-t1cn appear• to have bMn concentrated 1n true 

northw1t pan ot the aNa Where pologic atl"UCtl.U."81 &N tight, O'ler• 

tUl'l'led. and faulted (Pla. , and 4, eapecially A-A'). Within the area. 

the ti-ou,h p0l't1on ot the Mt Mountain a7ncU.nor1wa oonta.w the 

thiokeat MOtiona ot Devcm.an, Silurian. and prtObably Ord.ov1c1an rocka 
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(Cooper, 1962, p. 94 ). The tollow1n; deaoript1on and 1ntel'PNtat1an 

ot the polog1o 1tNotUN 1uppl._.t, the atruotu.raJ, teat\lfta shown an 

the aeolasto map (Pl. l) and Plate, 4-, ;, and 6. These w1ll be 

diacuaNd 1n tum .tPa the aoutheaet to the northwest. 

J<tma Creelc Syneline 

'!he •Jor struotUN ot the Valley~ lotma Creek 1• the Jctma 

Czreu a,noline. Thu 4out11 plunc1nc told haa a 1-,th ot aore than 

25 1111•• and 1t1 uts tl"ltllde I. 55• :. (Pl. 5). the aouthwat nose 

ia at thAt Junot.ve ot lctma Creek Rounta1n and salt Pond llountaln (Pl. ,>. 
the ridp ore1t1 are held up bJ the rea1atant aandltGl'lft 

Whe,na the fileeter aandatonea mark the tPOU&b portion alorc Johna 

CrNk. 'l'he north.wait tlank ot the Johna er.. ayncltne IJecaua the 

aouth••t tlank ot the Jlovntain Lake ant1c11ne. 

Mountain lake Antio11ne 

'l'he atruotw.-e &lore Doe Cftek and Mountain Lake 1a the llountain 

Laa an,1011ne (Pl.,,. the told trends •• 60° I. and plunpa pntlJ 

to tM northeaat. !he anticline 1a aymetrioal and both lillba have clips 

niwiDI flt<lll 10° to 20• (Pl. 4, C...C • ). Gentle n~at dipp1ng 

!'l&HuoN and aou JUll beda al<111 lloe llounta1n lllrk the northwest l1ab. 

'l'h• ereat ot the ant1oline 11 located wnue the omn.ot betveen tlat• 

1¥1nl lloooaa1n and 111rt1naburc..,.le1ton ooda crota Doe Creek (Pl. 3). 

Jlutin•bura beda alGnS both tlanka ot the anticline are tilhtl.J tolded 

1n$o ain1ature ant1ol1ne• and a,no11ne1 llboae aaa plunp in the 41:reotion 

ot the axu ot the lkluntain taJce ant1011ne. !ht northwest 11ab ot the 

aatioline beoaea the ICllltha&at liab ot the Bitt Jlollntain a,nalinol'iua. 



aitt llcuDtain S1nel1ncr1Ull 

!he llltt llowltain 11nol1nar1111 ie naae4 tOI" lkltt llountatn. a 

h1gh but broad flat-lying reatcn held UJ) by 1'lat•l11ne Silurian 

aandltaaes ot the IOllthveat DON and troup PQl't1cn ot tM 8Jll,011nOPi\lll. 

The maJOI" culalnat1on ot the told occurs between aw R1nP and Peariabuq. 

1'tratn1a, ('Pl. 5 ). 'l'he QnOlJ.aOP1ua 1a a •J• a,atea ot eut-nOl"th• 

eut tNnclirC told1 with a lertlth ot than 200111lea. 

918 nQl"tbeast pl\1nlir.t1 particra ot the aynollnoriua, northwest ot 
lev ll1ve11, tNnda I. 65° I. aoroaa the c-.tn.J. port1ca ot the attt 

Notatain area. leal' the eMat ot Bllt't llountain Wl8 told plunpa 10• bo 

20° to the aortneaat. !he ,..,._at tONat1cm ia Dffmlan- 1ft.,. and 

:la J)NM!'ffd 1n a mtn• depeeasion ot the axial ,ortlcn .._. Llttle 

leadowa (Pl. 3). 

!be •1ft011nor1a 11 o_,.ed ot •Jor 4ep.reaa1on and aeveral 
ainor tolda (Pl. 5). !bl aouthe&at flank 18 tOl'lled bf a a,noline and 

an antioUne both ot Which tl'ltlld I. 4o• I. and plunge appNlXiMtely 20• 

I\Ol'th•nonheaat. 'lhe INUflb ,-.t1on ot the ap.ol1n0l'i• tl'INdl I. 65° I. 

alons the nonhwat pan ot ihe onat ot a&ti llouatain and along Lt.l&Nl 

Creek .... an uial depre .. lan 18 shown 'bf .N\fen&l ot plunp in the 

lillbO&to Shale (Pl.,>. 
D 11 tllS.I ---•1• ot W. Mt .... Sn Qllllil&CIPiull t.ba' 

•---- U. \Id._, 6nel11111nt ot llleldan rooa vttbin ihe ana. 
!be Rotkr lap sand.atone 11100 1-t thick vnereaa en the DOl"t,b.iiMat 

lmb ot the fork 114,e •YDOUM to the north111at the Rr.tOlq Gap is 

approaately 60 re.t ~iek. !be Buntern1ll• 1a appr<maatel1 

100 ,.., tib1ok <•» --~) on the nOl'tbveat liab ot the aa.tt 
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Moantain synoline whereas on the northv.st limb ot the Pork Ridge 

syncline 1t 1a approximately 60 teet thick. 

The st:ructUN 1e asymmetric along little Meadows with the northwest 

limb dipping }5° southeast and the same rock units on the southeast 

limb dipping 15° northwest. Most other folds in the area are asymetric 

with the southeast limb having the steeper dip. The steeper dips on 

the northwest limb of the syncline are probably related to the hi&h-a.ngle 

Bia Mountain fault (Pl. , ) • !he Millboro Shale in the dep:resaion ia 

t!shtly folded. The contorted nature ot the shale, like the Martinsburg 

of the Mountain take anticline, appears incongruent in view ot the 

relative openness ot the syncline. 

Two high-angle faults repeat parts ot the Juniata, Tllaearora, 

Rose Hill, and ''lCeeter!! beds within the Jhtt Mountain syncl1nor1um 

(Pl. :,). The l,ookott lock tault lies northwest ot Lookott Rook and' 

trends N. 60° E. into the trCRJSh, portion ot the major depression ot 

the attt Mountain syncl1nor1um. Tbe identity ot the tault as either 

zteveree or nol'IIBl is largely interpretation because cl'itical arieas are 

covered by oolluvium. The trace ot the tault as near as can l:ae traced 

in the tield tran Lodcott Rock on aitt Mountain sou.thwest into the south• 

weat end of the mountain indicates a steep dip tor the tault. The fault 

1a interpreted to be nearly vertical or to dip steeply to the southeast 

(Pl. 4, A•A 1 ). '1'he tault probably paasea into an anticline to the 

aouthwe1t 1n Middle Ordovician limestones (Pls. J and 5). 

The other high-angle fault. the Bia Mountain tault, t:renda H. 65° E. 

and lies northwest ot the Loakott Rock tault and southeast of the Narrows 

fault-Epling Draft anticline (Pl,. 3 and 5}. The greatest stratigraphic 
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d1aplaoelllfflt OOOUl'a 1ae41atel1 north and below the Mah point on the 

cNat ot llf.a lounta1n Where Juniata be4e abUt apinet 111Nter·· 'beda. 

At tt• 1au.thw1t '-1'111.naticn the tault J)l'Obably dip& nearl.7 90• llheNal 

tGlfUdl the n~,t the fault dips ateepl.y to the aou.theaat. !he 

fault •• t.Need to, •~o.xJatelJ 5. 5 Idles 1n the uea and oo.nt1nUea 

to tbe DGPtMaat tor an untmam 41atanoe. 

A a1noP a1,-etr1e 1ynol1ne 1a bet.,.. the Lookott look fault and 

111 llouata1n fault al-, the••• creat ot Mt llounta1n (Pla. J and 4, 

A-.&'). Ilda "' the nOl'tbveat HIib Up pntJ.y to the •Oldh••t wb.eNal 

bedl • the aoutb ... t ltab dip ateeply to the ~•t. Here aaa1n 
the1e 1teep 41P1 veN J)l"ONbly proct.uoecl bJ dNC alGDg the haftl1nl wall 

ot the Lookott look tnlt. 

the~ eandatane 1n the tNQlb pai-ttcn ot thl1 ll1DOI' qnoline 

1a 140 ,.., th1ek tlbeNaa the 'ft&Mar.._ along B1c llolmtain, I+. 5 allea 

••~•' ot Olean 1• 100 teet thiok. At !be Oa.aoadea, 1. 5 1111•• south 

ot the Loaott look fault, the twsoaroa ia 50 teet tbiok (Pl. 7). '1'he 

N1at1Gftlh1p bffwen lhe thicker~ Bandatcne 1n the IUnw 

qnoU.- and the Lookott look fault -, be a1p1ttoant. BNauae tb• 

fault 11 not d11CU'n1ble to the nGl'theaat vbere Dnonian beda crop 

•• ..,. !It...,._. •1 • thieker NO&ue ot alons tM tault 

at the tiM ot t0ftl&t1a ot the hlo&Nlft. 

the 19010t1e ltl'WtWNI nOl'thveat ot the Mt ltomataln qno11n0Pillll 

oantaat IIU'lledl7 with thOM Jui oesortbect 1n the ••th and central 

pana ot the aNa. Aa,-trio tolda out by NNN.l ld.noJt fault• oh&P-

aoteme the north ,onion ot the uea tJiaa the llll'l'ova fault on the 

aouthtaa, to \he IOl"th Jon: •JDOUne on the northweat. 



IfattOWS J'ault and Bplina Draft Anticline 

1'he larrowa tault, one ot the maJor atructW'al breaks 1n the 

1ou.them Appalachians ot Virginia, was named tOP The 18.ffova ot Mew 

River at the uppei- end ot which the fault eroases the river. South-

west of the larrowa, the fault tl"ellda generally s. 80° w. and dies out 

near Tuevell, Virginia. lortheaat ot The Barrows, the tault mes 

dt1plaoement rapidly and finally t11ea out in the creatal pOl"'tion of 

the Bpling DN.tt ant1ol1ne 1n the nwtneast portion ot the area (Pls. 3 

and 5). The la1"roW8 fault aouthweat ot Bev River in the lw'kes Clarden 

quadranale ta called an avel'thl"Uat and dips approxillately i.5° to the 

southeaat (Cooper, 1944, p. 198 ). 'fh• dip ot the )luarowa tault 

nOPtheast ot The lawowa ta unknown and can not be accurately 

dete1'111ned 1n the D.ltt Mountain area, however, it 1s e1t1Mted to dip 

approx.1aately 50° to 60° to the acaathaat. Here the tault 1a better 

termed a high-ancle thrust. 1.'wo of the thl:-ff border taulte 01'1 the 

nortbwat atde ot the la.nova fault aN well displayed in a r0&d cut 

at Olean, Virginia, (Pl. 9). 

Mta (19}3) showa the lawon tault extending a.lor,a the north• 

west slope ot aitt and B1g mountains and dying out in the northeastern 

Giles County, near the V1rg1nu.-Weat Virginia boundar;v. He showed 

Martinab\ara beda faulted againat Silvan beds throughout 1ta extent 

acroa1 the a.itt Mountain area. However, that Martinsb\u;'g belt terminates 

alq and iaediately northeast ot the aaddle between Big Mountain and 

Pork Ridge. Whetbel' or not the tault passes through the saddle and beyond 

to the nortbftst 11 open to question. The Mart1nab\utg beds 1n the saddle 
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are 1nterpNted to repreaent the oreata.l portiClll ot the lplina Dmtt 

anticline which 11 ovel'tume<i to the nOJ."thwest. 'lhe write:r believes 

it RION likely that the Barrows fault dies out Juat aouth ot or- in the 

saddle (Pl. ,>. The tnoed the larrow1 fault along laurel Branch 1a 

obaoured by a cover ot oolluvium and alluv1wa wh1c.h ooeur-a not only 

along the streaa but well up rm the northwest slope ot a.ttt llo\aitl1n 

(Pl. l). 

IOl"thveat ot the saddle between Bis Mountain and ford 11dp the 

swtheast dipping Juniata 'beds ot the overturMd. northwest limb of 

the lplin(C DJ.1iatt ant1el1ne oeoaae vertical and finally dip ateeply to 

the nOl"thvest alcaa strike to the nortneaat nar the eastern edge ot 

the ana. 

PO&'k R1dp Syncline 

!he fork JU.dp syncline 1a named tor Pork 11dp Which 1B held up 

by the oveziitumed s11unan sandatones ot the aoutbeast limb ot the 

told. the ayncU.ne ia the nOPtheaat extension or the Hemlook lid&o 

aynoline (Hale, 19'0, Pl. 1). !'he uea. between Pork IU.dge and White 

Rock Mountain marks the axial port1cn or the told (Pl. 3). !he faulted 

tl'OUgh port1an ia well d11p1&yed along County Raad 6,5 at Olean. Virginia. 

All.lo near Olean pai-t ot the IQse Bill Poraation an the northwest U.ab 

1s pl'Obebly faulted out. The belt ot ou.torop 18 so ntUTOW that 808.Nely 

all the tonation (200+ teet) could be present between the mapped 

boundanes (Pl.}). 

White lock Nounta1n fault 

lfhe nOPthweat limb or the rorlt 11dge aynol1ne on the northwest 

alope ot Wh1te look llountain J)l'Obably ia cut b)' two NVel'ae taulta. 
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Plate 6 illutrat.es the at1"UOtura1 intel"J)Ntation and. Nlat1on1 alone 

the taulted limb. the talllt• 4onat1tute a aone ot ta\lltir.>g and tight 

fQldinl and 1n plao•a ne&Ply 1aocl1nal tolding imolvins aoatly 

S11ur-1an untta. !he aasooiated tolda along the zone vere pi"Ooably 

produoed •• a Neult (if drag alon, the tault plau1 d.Uring taulttnc. 

The PJ'1nc1pal fault~, the lent 11 dea1fP16tld the White look llounta1n 

t&ult (Pla. 3 and 5) and is a cont1nuows break tr• southwest ot Olean. 

V1J'lin1a, (Hale, 1961, Pl. 1) 1Wl't.hea1t to Interior• Virginia. and 

beyond the area. the dip ot the fault 11 eatillated. to be betWffll 35,., 

and 4-,0 to the aou;h•st along the •••m part of the aNa, and Where 
ttie ta11l.t1 play out into one tault in the northeast part ot the &l"H 

tbe dip 18 estt•tfJd to be leaa tte )5!/J (Pl. lJA). 

Roak Ant1e11na and Stony Cl'ffk syncline 

loJtthwat of the White Rock lountain tault, two pl'Qllil'Mmt a1nor 

to14t aft developed on tM northwat 11.ab ot th• fork lidp a,ncllne. 

!be ••• ot the toJ.4• tl'tllld I. ,s• 1. al<mg the eou.tneaat alope or 

Pei.n llou.nkib and along Stony Otnk. the tolda plunge 12• to 15° to 

the northeast. to the nol'thea1t thfl• tolda oeoou part ot a •Jor 

aynolinl whiOh P1unae• to th• nortnMat. (na. , and 5). 

Peten lc:iuntatn B.aaocl1ne 

All the bffa awtheaat trara \he St.. Clair tault to the oNtatal 

pOPt1.m ot hMn lounta1n: dip to the aoutDMet. the cren ot Petera 

Mountain ark• the I. 601,? I. tNnel of the naoo11ne (Pl.a. } and 5). 

The •••..,. dip of lhe beds near ,ne ON•t ot Peten llclunta1n 11 2 J'°' 

aau.th•at. la1tway ao,,.._• the nor-th pU't ot the aNa alanc the crest 
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ot Peters Mountain, the hanocl1nal structure is abruptly terminated 

by the Hucklebel"l"Y Ridp thruat and the nose ot the Borth Pork syncline 

(Pl. 3). 'l'he Huckleberry Ridp fault is est1mated to dip 30° to the 

southeaat (Pl. 4, C-C•). 

fhe lo:rth POJ'k a,ncl1ne is a d:ou.bly plunging slightly aaymraetr1c 

told (fl. , and !f., C-CI). 'l'he southwest nose taru a broad tlat lying 

area underlain by ''Keetel.'1' and Boae Hill beds at the .)lncture ot Porit 

llounta1n and Petezts Mountain. 

SUIIIARY Of SfRUC'fUIIAL 1'BAftDS 

'l'he purpoae ot the aumary is to point out and emphaai&e certain 

strw,tural teatUNa which have been unoovered d.Ur1ng the t1eld study 

and to diacuaa their possible aignit1oance or 11aplieat1ona. 

!he writer dlsagrees with s<11e ot the structunl intel'J)retationa 

ude by llatbewa (19'4, pp. 1;-17). la.thews atatea that the general 

trend ot the prtmary atruetw:-e 1n Giles Count:, is about I. 604' I. and 

that croaatnc this primar:, structure are tour diatinct ant1cl1nal tolds 

and two 11owerlap tault zan.e1 11 , the uet or which out the pr1mary u.ea 

at anglea ot about 68° to term a gr-14 pattern ot all stwcturea. 

lfathevs 1 •P (19:51+,. Pl. 2) ahOWG the ans ot one ot his "cross" anticlines 

(&ltt Mountain anticline) extending tram the Goodtdns Perey aNa 

throu,h the oreat ot a&tt Kountain. The writer does not agree with 

this interpretation. '!he ax11 ot Ma.thews' postulated !u.tt Mountain 

anticline 11 not ecntimaoua aoroaa the area 1n a north•aou.th d.1reot1on 

and it appeara that latnews •Y nave lined up cultaina.t1ona ot sae or 
the maJor northeaat•aouthweat trending folds. 



!he relat1onah1p ot the faults 1n the no~hem pai-t ot the area 

to the Big Mountain and Lookot't Rock taulta is not apparent. The h1Sh• 

angle taultt and tiaht toldtng along the northweat limb ot the ,oric 

Ridge syncline die °'-lt to the northeast in an area underlain by broad, 

gently plunatn8 tolda vh1oh a.re out by a low-angle southeast dipping 

thrust ta.ult. the lanowa tault also dies out to the nol"tbea1t in the 

northem part ot the area. The asymmeti-, ot theee told.a and the 

41reotion of dip ot the fault• 1n the northern part ot the area ind.1• 

oan that a 4etol'tlling fOl'Oe acttnc laterall~,1 trQI the aouthnst produced 

the tolds. However, the very high angle, nearly vertical taults on 

.Bu.tt and BS.c mountains (Pb, :, and 4-, A•A I and B-.81). downthrown on 

the nOl'tt~weat 11c1e1, are not eaaily explained by lateftl OQllpNsaion 

rrom the 1cutheaat. Available ••1denoe 1n41oates that the displaoement 

and hilh angle of dip ot the B1g llolmtain tault 1.1 known tran exposures 

ot Silm-tan aanuterie extends downward at lea.at to Middle Ordcwician 

11.mestcmea. 

Cooper (1961, pp. 114-116) pointa out that it ayncl1nal suba1dence 

cau.aed thruata to develop, the pcaa1bility 11 strong that turther 

aubaidenoe prod\loe:s a kind ot undertnru.at action along the sheared lillb. 

Dowftva!"Pinl 1n the area nOl'1:hweat ot the lar:rowa fault possibly explains 

th,t r.lation betw.en the taulta and tight overturned tolda 1n the north• 

weat part ot the area and the hi,Sb-an,le taulta al<mg Bu.tt and Big 

IIOQDtaina. It tbe Jlltt Mountain aynolinoriua Nmained aa a stable 

paaatve blOGk to lateral detorming tOl'Cea produeed by downwarping in 

the &Na ot the pnaent fork Ridge syncline, the aaauaed movement ot 

the underthl"Uet block could heve preduced the tightly overturned 
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Pork 11d&e syncline and 00\lld have faulted and tiahtly folded the 

northwest limb.. !he 81g Mountain and Lookott lock taul ta would torm 

in responN to vertioal downward movement of the !Pork IUdp syncline 

to the northwest. 

Local th1ckenina ot S1lu1"1an sandstones and poaatbl:y Juniata 

tormauen in the vicinity ot the hieh-arcle taulta may 1nd1oate 

local 111b1idenoe dw."ing the time or de1>¢s1t1on (Pl. 7). 'l'he '1\1.aoaro:ra 

in the ti-ough ot tht minor syncline nOPthweat ot the Lookott Rocle 

tault 1a 114-J feet thiok wnerea• the 'ft.lac~ on the northwest limb 

ot the aatt Mountain syncline, 4.5 miles &?Uthee:.rt ot Olean, 1a approx• 

1Dtatel1100 teet. lear the crest ot the ainol" atrcnglJ north-northeast 

plunatn, anticline at The Casoadea the !uaoaron 11 50 teet ttiiok. The 

rate ot change 1n thickness betWHn these aireu 1a not know. The 

thiokeMd Tuac&l"Oft Sand.atone aa well as the thiokened Devonian units 

1n the maJor 4epresa1on ot the llltt Mountain aynolinonum in the aNta 

where the Loakott Rock tault d1ea out raay indtoate an area ot local 

dovnwal"P111S with pemapa aaae attendant nonaal faulting during the 

deposition ot Silurian sands. •oNllll taults 1n moat cases aN thought 

to be the reault ot vertical and/or tensional toroea. 'J.'be tact that 

the Lookott Book tault ocoun near the trough portion ot tbe aynel1noi-1m 

strongl1 1nd1oates that tensional tONea could not have been a.attn, to 

pl'Oduoe the d1tt4tffnt1al movement. Instead the Wl"iter believes that 

th.e tault 11 pPObably tbe result or vel"tteal tot'Oes, possibly 1n the 

baaaent, aotinl either at the time ot deposition or after sedillentation 

oeaaed 1n the area. 

the nature ot the detorm1J'Jg proc••s vhieh produced the tight tolda 



1 

300 n Feet 

0 

c:: - !:: 
::, 

c,, 0 
·- -CD 

2 3 
Bose of "Keefer" Sandstone 

Rose Hill 

,uscaroro 

Juniata 

---------
0 
0 a: -- -- ::, 0 O -0 
0 
.J 

Plate 7 

4 

IE._ 
3 4 , 

5 

0 10 
Miles 

Vertical Scale 

THICKNESS VARIATIONS OF THE ROSE HILL, TUSCARORA, 

AND JUNIATA FORMATIONS. 

5 

vi 
O'\ 



1n SilUl'ian aandstcinea alon, the taulta 1n the northwest part ot the 

am might be detel'llined by a detailed petl'OIJ'llph1o 1tu4J ot the 

Silurian aandltonea. CuraOl"y 1tuc1;J ot three thin aeot1c;ma, •• trca 

a aaapl• ot the ''leeter1' ex1 ti. cwert\U'Md liab ot the •Ol'k Ridge 

qnoline RMI' Olean, Y1Plin1a, lbOIIB over,p-owth• and aurtUNd oa1taota 

between the qua$ graw. !his 81" 1nd1ate poasiJ:Jle nov phen<llflna 

(de Sitter. 1956. p. 74). Dttailed at\ldy ot the S11uit1an aand.etonea 

ot tti.41 Pcdt Ridge synoline •1 pl'QVe or ctiaprove tlOlftlP 4u.P1ng 

detoration. 

PHYSIOCIWUC ftA!UIIS 

The a&tt lolarma1n area ta v1th1n the Talley and Ridge patot'inoe or 

v1,..1n1a. lloat ot tile Pidpe ot the J)l'OVlnOe are nll"l"OW created and 

h~!~ up by Na1atant Silurian or 111aa1a•1pp1an aanctatone1. llfheN the 

..S.4181 are hl&h. bNad tlal•lYiJW areas, tbe ,eolopc atNOtmre ct the 

unde•lJ!ng Nliltaat IUdltanea 11 e11hel' a lup opm ant1oliM 019 

11Mline. tbe l>Nl.d and bilh ereat ot Bltt lounta1n ia oauMd by a 

patlJ northeuMl'd pl\lDlil'c 1ynolinal told in reaia.tant UlVian 

andltClllea, !be nOl'lbftatem part ot Doe llor&ntain and 8alt Pcmt 

IICIIID1ia1n are alao bNld tlat &Naa underlain by ,ently 41pptrc 

Sillll'San aand.atcne1 ot the relati•ely open and cent1Y nol'tb.Mat 

p1ung111111oata1n 1iake w1e11ne. Both aOllfttaina an acre than 1+000 

tee, hi&h. Although the b1&h, hr'oad oreata ot !utt. Doe, and Stilt 

Pond aounatu are not duectJ.y oamected, the oveall teaturea con• 
atitute a diueoted bJ.1b tableland. 

latma CNu lb&nt&Sn. the aautnve1t pai-t ot »oe lbmtain. JOS'k 

lidae, White look llountatn, and Petttn Jlountain &N all exoellent 
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exaaples ot narrow cNated naps. The o:reat• ot Peters, BS.g. a.itt, 

and Doe mwntains are •riced by nearly evenly apaeed gapa wh10h are 

the up,-,.. reachea ot the reaequent and obMQUent atND vall•1• WhiOh 

with aubaequent atreaaa •xtend11>& paallel to the atr1ke ot the 

atruoture, torm the tJp,ical trell1• pe.ttem ot Appalaohian Yall•J and 

11dp drainap. the local Nliet a.long the ONata ot the 110Wlta1u 

average• ;oo teet. IY14ent troat apl1itq and troat stSJ.tr1nl (troat 

heaving and thru1t1n& 1n aurtace cone ot anmal l'lw• and thaw. 

Bopld.na and larlstl'c:m, 1955) 1• Men 1n the w14elr apaoed, «walk 

throu&h '• -aue tra.oturea ueveloped 1n th• !UoaNN alq tbe oreat 

ot Jlltt Mountain. 

The attitude amt tt.1okneea ot the aandatonea un4er1Y1nl the 

11C1Untaina appears to be tho ccntrolling tao.tor 1n the IIIIOUbt ot 
eroo1• along aounta1na 1n the uea. Bald lnOb (altittade 4:,6) feet), 

Lodc:ott lock (4195 teet), a.itt Mountain (4000 feet), and part.a ot 

Petere Mountain <,960 teet), are the hi&hest areas and are \mderla.in 

by nearly flat-lying 31lu.r1an aandatane1. Molt ot the crest ot Peten 

loantatn (altitude ";o-3750 t•t) is undel'la.1n by the aent1Y south• 

••t dipping Stlvtan aandltonea. On the otnw hand, fOJlk RS.die 

(elt1tu4- ,1,0) and White Rock llour&W.1n 0350) ure held up by vertical 

or aw.,..ly diPJ>atl S1luian aandatonea. 

!he •Jor valleys 1n the area have dffeloped in dire4' Naponee 

to~ ohancter and attitude ot the bedpoek. Althouah tbe atwoture 

\D'lderly1ng the valley ot StQIQ' Creek 1a the faulted nCIL"thlreat limb 

ot the hrk lU4P :qno11ne, StQDJ Creek tlovs alone the cNatal pOl"tion 

ot a ll1nOr anticline thl'OUlhout IIUCh ot 1ta aOW'ae 1n the ares. In the 
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IOl'thoaat part ot the a.Na the anticline plunges 12° to 15• northeast 

into the ti-ougn ot a major syncline 1n weaker upper Siluricn and Lower 

Devcrd.an :rocks. !he nlley 1n this area 13 cr•raoterued by br011d 

,entle 1lopes. Where Stciny Cl"Nk nows sout:iveat aoz-oas the area. 

the s1dea or the valley 'becaae proareas1veJ.r steeper to Ju.at north ot 

Olean. Virginia, where the stNGm passes thl"O\&lh a 501)-foot gorp. 

!he woa1<11 ot the aorae by Stony Creek appear1 to have bten alaoet 

wholly controlled bl' two sets ot joints. Ono aet atP1ltes generally 

I. 45° v. and the other strike• 1 .. 45• E. 

The Catcades, alq Little Stony Creek (Pl.)) ocmaiat ot two 

l)t'Cllinent clitte; the uppe.i- la in the ·,ieeter'· sandatcne and the 

lower one 11 1n the BoH 1111 , ... t1on. the lower ntaact ia 

app1'0Zimate1Y ~o feet hJ.&h. the 1tNOtUN underlyifl8 !l'Mt Caaoades ia 

• north-nonbeaat plunatna anticline (Pla. ' and ;). Little Sten, 

CNek .alley alma !he Caaeadea 1a obuaotffiaed. b7 steep e1dla and 

1n places vel"tical olitts. Where the antiolinal tlexure plunp• out 

to the noztthH.atJI Little StQIIJ Creek tlon al«c a qno1111al dttJ)Naaicn 

1n Dnon1an 1trate. Where Little Stcrq Creek non down trca the 

Ol.aoadlla aoroae llartinaburg •hale• and lttd41e o.Nto.-1oian ltaeetonea, 

the underl11nl etNOtUN 11 probably 1,ncltnal. !he Cu084ea occur 

ai an. elevation between 2800 r .. t and 3000 tut. 

Mountain Lake 

Sewal authON (Sharp, 19'6; IOlden, 19,7.:,a, and Aft-,.OU, 

1957) haft ws,ten aba 11cuita1n Lake Which 1• peNhe4 aooo teet 

teet above and aa close a1 au 1111•• &WQ tl'CII lew lives- to the vest. 



• 40 • 

'ft\e lake stands ,,a1, teet above aea lnel and c011pri1ea approxlately 

,).19 aquaN mile. The lake 11 tear-shaped with the apex on the north 

end. The lake 1a shallow at its aouth end and gradually 1noreaaea in 

depth toward the north where it 11 approxillately 75 tNt deep (Sharp., 

19'6, p. 82). 

Tbe lake ia situated Juat nol'thtl the ONat ot the nOl'theaat-

plunginC non ot the Mountain Lake anticline. Pend Drain, a tribUtary 

to Little Stony Creek, drains th4t lake at 1ta onl1 outlet on the noFth. 

l>oe CNttk begin• 1ta steep aouthard deaoent 0.2 111le southwe1t ot the 

a011them end ot the lake and ia aepaNted traa the lake bJ a lov divide, 

approxi•tely 100 teet above lake level. The divide 1a in the Nlativel.y 

nonreaiatant llart1nab\U'I ahalea, which alao underlie the south end ot 

the lake. 

Large looae and varioualy oriented blocks ot Tuaoarora and poaaibly 

"Keeter'' aandatone1 and. oonglaeratic •ndatonea are at the north end 

ot the lake. One lal'P block proJecta above lake level (Pl. 11 B). 

Pond Drain Juat below the lake outlet 1a clogged with large blocka or 
Tu.aoarora sanc11tcne and the valley 1a narrow vnereaa the aouth end 

ot the lake which 11 underlain by lartinaburg ahalea ta relatively 

broad. 

llany or the postulated orlgina ot the lake are 1mpoalible or 

blprobable. Howevel'. Sbal'P ( 19'6) recopued the taportance ot the 

aoouaulatian ot la.l'ge oolluv1al blocks in stream 1alle7a where theJ 

01"011 Silurian aandatan.a. 'l'be Tuaoarora, beoauee ot 1ta relative 

re111tance. tOl'lla 1111111 Y•lhaped notch•• alq ICIIH atreau 1n the area. 

Larae blooka at the north end ot the lake strongly incUcate that they 



• 41 -

wen the major oontr1butinl tactor 1n the formation ot lountain Lake. 

The hypothesis ot origin ot the lake suggested below is not unlike that 

sua,eatea oy Sharp (1936). 

Er-oaion ot units atratilraphically highei- than the 'luacarora 

Sandstone, exposed a broad gentle structural ai-ch capped by Tuscarora 

Sandatone aeroas the p:reaent site ot the lake. Along the northwest 

t'lanlc ot that aPch a resequent 1tream, Pond Drain, cut down to the 

Martinsburg shale• along its uppermost reaches. In the vicinity ot 

the north end of the lake thia ttNU did not out below the 'l'usoaro.ra 

S&ndatone. lateral erosion of the stream valley in the !uscarora 

produced large blocks vhieh crept down slope and down the dip into 

the vall•y and rea.ohed the ou.torop ot the Tuscarora where further 

moveaent downstream was al"'l'eated. Prost heavtnc ot fuacarora along 

its outcrop and movement of laqe block•• p~obably by aolitluction, 

produced aore blocks which erept down stream and damed against the 

already present blocks. OQIIJ)lete damin& ot the north end ot the lake 

was acecapl1ahed by a tilling ot interstices in the bouldery depoait 

by Rtalltr blocks and tn,menta and organic mtter. 
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GEOLOGIC S!C'.PIOIS 

Geologic section 1. -- Juniata Pomation exposed near the crest of 

3alt Pond Mountain, about o. 5 mile south of Bald Knob, Giles County, 

v1r11n1a 

Tuscarora sandstone 

11. sandstone, tan and white, coarse-grained and 

congloraeratic, cross-bedded, ripple marka, 

Thickness 

in feet 

AFthroPbycua ••••.•••.••••••.•••.••.••.•••.••••• 25 

Juniata Jormat1on (190 teet) 

10. Sandstone, variegated red and gNenish-gray, 

tine-grained, 1nterbedded vith 11.gbt•gray, 

conglcmeratic, thick-bedded sandstone.......... 6 

9. Sandstone, red, mediua• and tine-grained, 

cross laainated ·•·••·••·•·••··•·••·••·•·•·••••· q_5 

8. sandstone, variegated red and green1ah-gray, 

med1ua-cra1ne4, cross-laminated, thick- and 

thin-bedded, weathers 11ght-roay red........... 16 

7. Covered, probably red silty shales............. 37 
6. Siltstone, var1epted red and greenish-gray, 

interbedded with -.roon, fine-grained, aicaceoua 

sandstone and mroon, zaicaceoua, medium• and thin 

bedded mudstone ···•••·•·············••·•·····•· 40 

5. Covered, probably 1and1tonee and ah.ales, red • • • 20 



4. sandstone, maroon, tine-grained thin• 

bedded, alabby, lalll1nated, weathers pink 

and gnen1sh-gray_. 1nterbedded with greeniah• 

11"&.1 fine .. and mediwa-grained thin-bedded 

'l'h1clmess 

in feet 

aand.ltOlle • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 21+ 
,. Covered, probably •.roan shales and 11ltatonea • • 7 

2. Sandstone. marocn, tine-grained, thin-bedded 

Mart1nab\u'g f0l'Ut1on 

l. Covered, soil contains yellow and brOlffl silty 

Ibale ohipa with brachiopo4a (not lllft.aured) 

•••• 

Geologic aeot1on 2. - ROM Hill for•t1CG and Tuacarora 

S&ndatone o., mile southwat ot TM Caacadea, <Jiles Ccunt1, 

V!£11n1a 

"Keeter" Sandatcne 

Rose Hill formation (144 feet) 

10 

'l'llicknesa 

1n feet 

15. Shale, green11h•.P'(lY, argillaceoua •••••••••••• 11 

14. 3andatone, •roon, ooa.rae-,ra1ned, mediwn• and 

th.ick•l:ledded, ola;y' ,all.a, hemat1te-ceaented, 

oObbly- weathering 1 oontaina LeP!l"dit1a • • • • • • • • • 4 

1,. sandatcne. greenisb•&N,1 lo maroon. medium• end 

tine-lftined, th1ek-bedde4, massive weathering... 2 



<Jeolog1c section 2 can't. 

12. Sandstone, maroon, tine- to medium-gNined; . 

interbedded with maro<'n, oanglane:t'l.tic and 

coarse-gra.1ned clayey sandstcne and greeniah• 

Th1ckneas 

in teet 

gray tine.grained thaly aandatane • • • • • • • • • • • • 18 

11. Covend, probably green shale and thin•bedded 

greenish-gray aanclatone •••••••••••••••••••••• l~ 

10. Shale, g:Nen1sh-sray, silty and clayey; 1nter-

bedcled with gl"Nn, me41um-grained sandstone, 

oontaw olay lllla and mioa neoka •··•••••·• 

9. $and.atone, dark...,rocxi. med1ura-srained, th1ck-

bedded, clay plla, hematite cement, weathers 

-.11ive •••••••••••••••••••••••••••••••••••••• l 

8. 3andstcne, aroon, arsillaoeous, weather• 

cobbl:y • • • • • • • •. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 2 

7. sandstone, dark-maroon. tine..gratned; ocntaina 

sparse clay p.lla, ••eive weathering • • • • • • • • 11 

6. Sue aa unit 7. but weathers ahaly, ripple 

ma.rka • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 10 

5. sandstone, daric..,.roon, tine-ara,lned; contains 

clay galls, ·•asive veather1.ng • • • • • • • • • • • • • • • 7 
... 

~. Carered, pi-obably green18h•gr&y shales • . • • • • • 42 

:,. Shale, peen to gray: 1nterbedded with marocn 

lllediUII• and t1ne-sra1ned thick- and thin-bedded 

heatite oeaent •··•····•••••··•···•·•·••······ 18 



Oeoloaic section 2 CQ'l 1t. 

!uaoarora sandstone (48 teet) 

2. Qual'tz1te and sand1tone, l13ht-grs.y to White, 

conclcneratio in part. lower beds have 1nter--

ealated pebble eanglQlerate. pebblea, well 

:rounded, 2 inches 1n aa.ximula dimension, croas-

Juniata Por111tict1 

1. Slandgtone, red and greenish-gray. tint• and 

aed1ua•sn1ned, Cf"Ol&•lam1nated 1n pal't ••••••• 

O.ol0&10 HCt1an }. •• "X.eter'', ftoae Rill, TusCVOM. and 

Juniata P2£1!tig •As ocunix load o. 2 mile nwthea,t 

of Ol!!ffi, Virl!!!t:a 

'-hiekness 

1n teet 

Th1ckneaa 

Pt. In. 

'X..ter 1 S&ndatone 

40. Quartzite, tan and white, stained brown, thick• 

bedded; with 1ntet-oalated 0.5 inch silty wown 
shale••••••••••••••••••••••••••••••••••••••••• 9 7 

,9. Sandatone, tu, medium• and N.ne;rratnecs, 

wathera triable••••••••··•·••••••••·•·•••·••• 3 11 

:,8. S&.nclatcne. Nd, ttne-sratned. thick•'bedded, 

weathers rieddiah•browni tdth !nteztcalated red 

a1ltae>one, weathers tJ.tiable and ahal.y, cc.ita1n1 



Pt. In. 

,s. Cont. 

Arthrop11:,cua .................................. ., • • 6 11 

,1. 3and•tone. tan, fine- and u41•-gra1Md, 

medium- and thiCk•b•dded, triable; contains 

LJt2!rd1 tet and ~.o11thgs · • • • • • • • • • • • • • • • • • • • • • • J 11 

,6. 3an4atone. Ntd, .N.ne...gra1Md., thiCk•bodded •• 

.35. S1ltatone. dark-,my and br~ 1mathen Ghaly •• 

)4. Shale, 1•d and CJ1Mft var1epted, mostly 111ty, 

•- ar,1llaoeous ••••••••••••••••···•·•••·•••••• 
,,. Cwered; ••••••••••••••••••• ~···••··•···•·••·••••• 5 

l 

be4de4 •••••••••••••••••••••••••••••••••••••••••• 2 

bitdded, t'l'iable ••••••••••••••••••••••••••••••••• 6 

·····································~·· 
28. Sandstone, white and red., stained b~ <Hllll'tltt• 

arained and oonglcaeratic; intorbedded with o. 5• 

1.neh red and White, tiM•gN.ined aandatone • ... •• 12 

27. 3andatone, white, statn.d Nd, tine• and medium• 

81'91Md., th.1ek•badded; int•J"(UAhtfld l•inOh Ntdd1Sh• 

white, tine.grained aandstone, weather. Ma,1e ••• 11 7 



26. Sar.14-tone, red, ooane-cr,ttned, hematite 

oeant l tntvbedde4 v1th .,_.,, lled1ura.pa1ned 

IU49tone, beu weather w1th apherloal 

Tb1cknesa 

ft. In. 

o&Y1ti61 ••••••••••••••••••••••••••••••••••••• 1 
25. Shale, dal"k-,.ay, 11lty, padas dOVll to 

ftHttpte4 Nd, dark-cn,, and bNMim 

•l'C111aoeoua ebale ·•••••··•••••·•••·•··••••·• 5 6 

24. Su.c11tone, l'M4llh-wh1te, oc:aNe• and aed1ua-

pained, th1ok•beelcle4 J with tnteroalaa4 

2•1.noh bed ot ,so111laeRt.e. pebblN up to 

0.1•1noh and l•inlh pay 11lt1tane ••••••••••• ; 6 

ftole Hill f<natlCll'l (206 tMt) 

2,. CoreNd, probablJ Nd a11\J Iha.le and dUk•Nd 

an4 ll&tlt...,_, t1ne .... 1M4 8UldatGIW ••••••••• 5 

n. Shale, peenilh-PIJ, u,11la4MOUS and lilty • • 4 

21. SUdatane, •l'OGll, tlnt-aawd, heaat1te oaent 

thin•bedded J inlerbeddtd with lftJ, ftne-Plli'hed 

eand.atcne and lftelll9h-gray lhale •••••••••••••• 6 

20. Sand.atone, da.l."k41ll"OCO. eoane-arai.ned. th1n• 

bNded, veathffl alabby, ocntaina claJ pl.111 

v1'111nteroalated peenilh..,_, al'g1llaeeOlla 

Ibale••••••••••••••••••••••••••••••••••••••••• 1 
19, 8anutODI, darit41U'OOD, Mdia-pained. haatiW 

oeaent, weather• shalJ ••··••·•···••·•·•····•• 9 



'.fh1clmess 

Pt. In. 

18. sandstone. dark,..roon, coarse- and medium• 

grained, h..,tite OeMnt; contains clay galls 

up to 4 inehea, weathers ahaly •••••••••••••• 

17. S&ndatone, dal'k4al"OOA, tine-gra1rle4, n .. t1te 

oNl8nt, weathers -.aaive •·•··••··•••••·••••• 27 
16. Shale, vait1epted PMn and brown, al"'gillaoeoua; 

1nterbe4ded 111th 1JN.Y and lP'ffll11h•Cl"e1 thin• 

Ndded a1ltatone ~•••··•·•••••··••·••·•··•··• 

15. Siltstone, greeni$-P&Y• thin•bed.dff; 

1nte:rbedded with pay and Nddiah-&J.'8,1 tine• 

lj 

grained thin•bedded 11andatone • • • • • • • • • • • • • • • 1 

14, Sa.ndst0ne, reddish-~, tme-gn.1ned, th1Ck• 

bedded; interbedded with greenish-gray 

arg1Uaoeoua shale•····••·••··••··••••······ 
lJ. 3andatone, red, tine""81'1ned., laminated, 

10 

th1n•bedde4 ••••••••••••••••••••••••••••••••• 1 

12. Siltstone, greenisn-gray; interbedded with 

gray arg1llaceoua Shale..................... 6 

11. CorteNd ••••••••••••••••••••••••••••••••••••• 9 

l,). SandltQUt, da.rk--.roon. tine.grained, thin-

bedded, hematite cement; contains SJllf.l"H 

clay p.lls •••••••••••••••••••••••••••••••••• 

CC)Y'8Nd •••••••••••••••• ' .................... . ' 6 

7 

10 



GeolCC10 aeotion ,. oon•t. 

!h1okne88 

ft. In. 

8. Silt1tone and ver-, tine ,rained nndatone, 

grNlliah..gray, thin-bedded, wathera alabby ••• 

7 • .sudatane, val'iep.ted red and peen, t1ne-,ra1ned ' 
th1n•bedded ••••••••••••••••••••••••••••••••••• 9 

6. Covered•···•••·••····••·•·••···••·•·••·••·•·••• 12 
5. Shale, green, argillaoeoua: intel'bedCS.d with 

IJ'MD1ah-crQ thin-bedded a1ltatone and Yept 

ttne-crained aandatc:ae ••••••••••••••••••••••••• 15 
4. Saftdltone, dark-tl&POQD, tine..,.1ne4, thick• 

bedded, helll.tite ... nt, canta1m &pane 01&7 

plla ••••••••••••••••••••••••••••••••••••••••• 7 
,. Shale and siltatcne, variegated red and green • • ,5 

fuaoaroa Sandatone U25 teet) 

2. Sanclatcne and quarta1te, lfh1te and tan, thick 

bedded and Ol'Oal•beddKi vith 1nteroal&tecl o. 5 

inoh bed ot POQftd and ••at!&ped pebble con-

11caerate 1n baaal pa.rt•··•··•·•••••••·•··•••·• 125 
J\m1.ata f0l'llat1on 

1. Sandatcme, red and preen11b•ar,q, ttne-graf.ned, 

1•:tnatad and ol'Oaa•laa1nated, aoour Chawla 

u.p to 2 feet CCl\ta1n red and gNeniah-cny 

Ol'OS8•lualnlted ailtlt<lftft and lilty Ibale...... 12 

6 



Geologic Notion+.•• 1onolowaz Limeatcne e3mosed alon, Stony 

Creek, 0.1 mile north ot Interior, v19;1n1a 

'l'hiolmess 

rt. In. 

Rooq Gap SandatCNt 

Tonoloway L.tmeatone (7} teat) 

2,. Limestone, gray, fine-grained, med1ua-bedded, 

laa.triated, weathers b~ •••••••••••••••••••••• 5 

22. Limestone,. brown with black splotch.es, tine• 

grailled ••••••••••••••••••••••••••••••••••••••• 

21. tiaeatone, dal'k-gra.1, tine-grained. laminated, 

lhal7 .••••.•...•••••..••••••••.••••••••••••••. 

20. L1M1tone, brown, ttne-arained, laminated ••••• 

19. Uaeatone, bs-owniah..pay, t1ne...gre1ned, thin• 

bedded, reddish blotehea on weathered 

5 

1 

z 

IUlPface • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 4, 

18. 

17. 
16. 

15. 

Shale, gray, s1lt1, caloareoua •••••••••••••••• 

Q.wlrtzite, gray, th10k-bedded ••••••••••••••••• 
Shale, gray, a11ty, calcareous •••••••••••••••• 

Quartzite, ,;ray, alabby ••••••••••••••••••••••• 

14. Liaeetone, gray, silty, weathers brown and 

1tu&.l.7 •••••••••••••••••••••••••••••••••••••••• 

1). Limeatane, dark.gray, t1ne-,ra1ned. thin• 

bedeled, omtaina oetnoodea, weathers cobbly •• 

12. Lilleatone, blaek, tine-gra1ned. thin-bedded, 

WMthera oobbly and shaly •••••••••••••••••••• 

l 

l 

l 

6 

l 

8 

2 

7 

6 

7 

10 
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Geologic aect1on 1+. con 1t. 

11. Limestone, dark•&raY, f1ne•gra1ned, thin• 

Thickness 

Pt. In. 

bedded •••••••••••••••••••••••••••••••••••••••• 2 2 

10. Ltustone, dark-gray, tine-grained, thick• 

bedded, contains bnon1opoos, a.lsal 

Btl'\&CtUNB ••••••••••••••••••••••••••••••••••••• 3 5 
9. Limestone, dark•~, very tine IP'8,ined, 

weathtu•a yellowiah•brown; 1nterbedded with 

brown laminated shale and gray aoarse-grai.n&d 

liaeatone, weathera li&ht-gray; contains 

J3eV:ich1a ct.!• tanol2!!l!!!sia, Dibolb1na praducta 
D.1Szg9Rleura halli, Weller1a obl1gua, 

fentacu11tf8 fi'.r&canthua ••••••••••••••••••••••• 10 

8. Liaeatone, da:rk•'bluiah-gray, coarse-grained, 

o. 5-inoh bi-ownish..gray Shale pa.rt1r.gs; inter• 

bedded with l!cht-gray tine-grained limestone • • 3 7 

7. Li.meatgpe, light• to dal"k-gra.y, very tine 

gNined, surface veathera pitted, saae pita 

oontain write and quarts, weathers massive..... 5 7 

6. Limestone, p,ay with orangish splotches, coarse 

gn.iJWd, oobbl3 ••••••••••••••.••• •. • • • • • • • • • • • 4- 6 

s. Covered ••···••··•·•····•·•·•······•••·····•·•· 7 6 
i.. IJ.meatone, gray, ooe.ztse-crained, toaailite:rou.a • lJ 
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Geologic section 4-. con 't. 

'fhioknesa 

ft. In. 

,. Lilleatane, ll&ht-&1"87, c<».ne.pa.1ned, 

veatnera dark•Oftn.liah•brown with wtl1te 

aplotehea ••••··•···•··•······•••••••······· 4 

2. Corerred ·••••·•·•········•··•·•·•·••••·••·•• 5 
1tleetel"" Sa.ndatane 

1. Quartzite, vtute, ooane-gra.1.nect, trutw.-.a 

tilled vtth •naaneae onde; (not meaaured) 

Geolo,10 aect1cn 5. - Hoeg lap aanaione 1.2 lll1lea nQl-1;h ot 

!99tain 1-ke, 111•• Count;,, Y!!:l!:!i!! 

6 

'.l'hielmeae 

1n teet 
Buntenv111a Chen (20+ teet) 

I+. CanNd, aoil oonta1ne abundant white blookJ 

p1tte4 ohel"t t'rlaalnlnt• ••··••·•••••••·••••• 20 

Rocq Clap samtatone (100+ teet) 

,. Sandstone, ateel-lftlJ, coar•••CNinld, and 

ecnglcaeratic, calcite ceMnt, weather• 

brawnlab-erance, triable; quarts pa.tna up to 

i).25 1neh 1n M1111U1l d!Mnaion, S\\bJ'oanded and 

nbangular ··••••·•••••••·••••••·•••••····• 27 
2. sanc1,,-.., dark brOlmilh-craY, c0ane-gratned 

Mable; 1nwrbedde<1 v1th l1&ht•tan to pay tine• 

and •d1a• paimd tandatane, veatnen Ndd18b• 

INJ, t'Jluble •••••••••••••••••••••••••••••• 11 
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Cleoloaic Notian 5. con 't. 

l. COJe:red, pi-obably atffl-ara, med1um-gn1ned 

and cqlaeratic Nndatone; interbeCkled v1th 

1N.J ver, tine gl'lll1ned oalcite•oemented 

aandatcne, wrdhera brown and triable v1th 

Thickness 

1n teet 

111lordt1o bOXWOPk ••••••••••••••••••••••••• 62 



.A. Southweat J,llU'1: of attt lounta1n showing outcrops o-t Silurian 

sandstones frQI Olean, Virginia, loOking 1JOl.lth. 

B. Alluvial material a.long Stony Creek, 2.5 miles northeast 

ot Olean. Virginia. 
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A. ..,._.. ot ,_._,, ~. O.,ltllle AOlth ot 

ZnMriW, ·~• 

a. Alla.rial -~ al--, a,_ CNu. 2., all.ea nvtnuat 

ot01--, ,~. 





lo. 10 

B. White look Jlountain fM1l OHU1al 1• rUge north ot 

Olean, Yiqln1a • 





.A. 8Keetel'" SUdst.Gnt al-, ·-.... 0'.25 .U. ntl'lhealt 

ot oi.an, YiqSna. 

.. ,... l,loot ot ....... ,,..,....., .... lake 

~•1 ••. ...,_ -4 ot ---ta .... ...... 





Plate lo. 12 

LoOH blooka ot Tuacaron :SUUtone on north lhOM ot 

lountatn lake, 'f1PS1nia• 
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AmfB.AC! 

Tbe Butt Mountain &Na 18 underlain bJ mart.ne aedillentary NCk3 

ot Riddle Ordovician to li'arlJ Devonian age. !he geologic atl'UCture 1n 

the swth pa.rt ot the ariea 11 relatively open and conaiats of t."le 

Mountain Lak6 antiolir..e an4 the &.ltt Mountain 8)-noltnoriua. Two high• 

angle .fault•• dow.nthrown on the northweot, out the northwest part of 

the a,nc11nor1ua. lbe structure 1n the north part ot the ar-ea OCl'.laiata ot 

the overtUt'ned Pork Ridge synoline wh1oh is faulted m both lilllba. The 

lawow• ta.ult, between the Pork Ridge 87Ml1ne and the Batt llowitain 

ay.no11norta, cllea ou.t in the northeast part ot t.tJe aNG. into the over .. 

t\ll"ned lpling J:b.latt anticline. 

Local thioJc:en1nl ot the 'tU&caroa S&ndatgpe between the Lookott 

lock and 111 Mountain hi&h angle taulta 1a presented ae possible evidence 

tor ncnal taultf.Qg at the time ot depoa1t1on ot Silvian an4 poaailily 

late Ordovieian etnta. 

IICIB\tain lake 1n the sc:uth part ot the ana wa& proobably tOJ.Wd 

by a.oc\8Ulat1an ot wse blocu and bwldePs ot 'l'usoarora and poaaibly 

::leef'e1"V, sandatcaea 1n a deeply eroded reaequent stream valley Which 

was eQIJ)let.lr da•ed by t11lina ot 1nterat1cea by organic •tter. 







Plote 5 

STRUCTURAL INDEX MAP OF THE BUTT MOUNTAIN 
AREA AND SURROUNDING AREAS 

EXPLANATION 

Aalol trace ond plu• of 1Jlllllnl 

_____u------
A 1101 troce of o .. rturnell ayncNn• 

--r--
A1lot trace ond Plunt• of •llcNN 

.... , tr- of O'lfflUrMll atlellN 

... 
Tllruat fNII, Ten ..,tllrW• title 

Hl9fl onole or verticot toull, U on u11ttwown aide 
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