élarke County
;Stretigraphy
The rocks of Clarke County are cerystalline (schist or greenstone), and
sedimentery, sendstone, shale, limestone, and dolomite, The rocks above the
basal Cambiesn sre divided Into the fcllowing formetions, with a totel thickness of

11,150 feet a8 shown in the following generalized section:

Martinsburg shale, bESAl .esssecacrnvcsascacsssosssocassnorsssnasansos EOOAfP

CHEMbErsbUTE 11MESEONE 4aeeesaennessetosacenssasnsennecenssnnncnnnnas aoof-’\fm
ALHENE .eveceuicrvsesvnversocrosnassasssasnsscssessssscnnssesesecss 200 &
Lenolr seeeeeeiesvsnnccsenossocsascrcevsososasacnssosnassacnssnnss 50
MOShEIM savvecercennossorsncosscsssesceccensnstoansoostonnsnsoascsnananas 50

Bellefonte ceeeeeeevescosonscnsccanonsansovennsrssnsnscnsnnssssas 2290
HILPANY ceeeeecesscesersseovrsnsssccasossssssosncnsnsssrnsssscsnese 1200
Chepultepel seeeeesseccsassesstvsosesnccossussstossesscsnsosassnansans 500
CONOCOCHEEZUG sauvsecencccsosasatossassacecotonannsstssnesnsnsncas. o000

ElbrOOk CR I I BRI RCRE AT B B B BU R I R R R I B RE R B B B B I I BN B NI R I R B N BN B A B A Y ) 2500

Rome I NN A A A A BN BRI B B R I B A AU R B R I BN RN A I N B B AT R A N N RN A ) 2500
Shady L I A A A A A N BN B AR Y BT B AR A B IR A R B R B R R RN A R AN A A R R N I R N A R ] 1500

150
Bagal Cambrisn gquartzites, ete,
These formetions are the units of mapping end are described in escending order,

or in the order of their deposition, beginning with the lowest and oldest,

/
Basal Cemirisn quartzites (deseribed by Mr. and Mrs, Stoge}. - The Antietam

quartzite is abruptly succeeded by a thick mass of reletively pure carbonate —
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rock {(the Tomstown dolomite which looks like limestone). This iz the esrliest

or first fomed rock of the kind in the Appelechian region and indicetes possibly

the most proncunced changey in the entire development of 4he-hisbory of the

i

geology of the Appalachian reglen, This notaeble change was noted and commented on

by Keith in the Roan Nountain folio of the U, S. Geological Survey.

Tomstown (Shady) dolomite. - The nsme Tomstowr was given by Stose from

Tomstown, a villege in Frenklin County, Pe. (Mercersburg-Chambersburg folio of
the U, 3., Geological Survey}. Shedy is en esrlier nsme given by Keith for Shady,
Johnson County, Tenn., (Creanberry folio of the U. 8. Geological Survey). Th%ye S
are two nemes for the seme formation.

The Tomstown is & pure carbonate rock, No interbedded leyers of sandy or shaly
material have been observed, but such are reparted elsewherse. The pure rock is
predominantly dolomlte so far es shown by acid tests, but there are layers of
limestone, as in Pennsylvan ia and at Austinville and elsewhere in southern Virginie,
and in the type locality in Shady Velley of northermn Tennessee, The farmetion is
medium thick-bedid, in lsyers from a few inches to two feet or so thick. It is of
bluish gray to light gray in color. Beds of rether coarsely crystalline
(secharoidal) dolomite occur, whick are indistinguisheble from similar rock in the

formation all along its outerop south into Johnson County, Tenn, Such rock is



highly characteris tic and proves beyond question that the formation is the seme
from Pennsylvenia to Tennessee, Fxcept far the long salient on a subordinste
antieline pitching to the north and extending to north of Route 7 Letwean Webbtown
and Riverside school, the outerop of the Tometow follows closely the course of
the Shenandoah River across the County and north into Pennsylvenia, crossing the
Potomac River about one mile west of Herpers Ferry. As a matter of fact, there is
a8 strong suggestion thet during many ages of erosion the river hes adjusted itself
to the belt of domomite which is more easily eroded than the rocks on elther side
of that belt,

Some of the best exposures of the Tomstown in Clarke County are at the fllowing
localities: In the north bluff of the Shanan&'::a'h Riv:ar.‘\about one mile scuthwest
of Shephard Ford; in the selient nortk of Route 7 between Webbtown end Riverside
school, end on the southeast slope of the river about 1,000 fect east of Good Spring
five mileg esst of the railroed station at Berryville. This last is a large and
striking exposure in an open field.

The trickness of the Shady is estimated to be 1,200 to 1,500 feet. Exact
ressurement is Impossiblae.

No fosesils heve been found in the Tomstown in Clerke County. Sszlterells

pulchelia Billings is plentiful in thLe uppermost beds exposed in the east face of
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the quarry in the Tomstown at Millville, 11 miles northeast of Clarke County.

At Austinville and vicinity, Wythe County, a number of species occur in the Shady

dolomite, including Archeocyathus, Kutorgine cingulata?, Nisusie festipata?, Olenellus

sp., and a considerable assemblage of otlLer genera and species of trilobites. The

first three fossils named above occcur.on the goutheast coast of Labredor just north

of the Straits of Belle Isle, snd at this locality Salterella pulchella slso occurs.

All of these fossils are of Lower Cambrien age snd nrove that the Tomstown-Shady

is of the same agse.

Waynesboro formation.

The Tomstown 1s succeeded by the Waynesboro formation named by Stose (1919)

from Weynestoro, Franklin County, Pe. (See Mercersburg-Cham ersburg folio.)}

Southwsrd, the Weynesboro is found to be continuous first with the Wataugas formation

of Tennessea snd farther south with the Rome formation named from Rome, Ge.

Thug, there are three names for the seme formation in common use, Confusion ecould

be avoided by adopting a single name which, on the grcund of priority, should be

Rome, & name proposed by C. W. Hayes in 1891 (Geol. Sce. Americe Bull., vol. 2,

pp. 143-146}.



The Rome is a heterogenous formation throughcut its extent, and the seme 1s
true for the Wayresboro in ClarkeCounty. There is much ergillaceous limestone
or dolomite which coﬁmonly weathers to a yellowish ochreous rock through loss of its
calcareous (limy) content, a orocess known as decalecificetion. There are thick
beds, apparently dolomite, that break down on weathering to gray, shelly fregments.
There are beds of ap . asrently pure limestone. Thin layers of sandstone snd of shele
were noted in a few places but sre probatbly in smell amounts. The most dlstinctive
rock 18 a red rock that may be best perheps celled a red mudrock. The color is
not strictly red but a deep reddisk brown, whlch is =about the color of all the red
formations in the Appelechian Valley, such as the Moccesin, Junieta, and Hempshire
{("Catskill") formations. No such rock occurs in any other fomsetion in Clarke
County except a small amount in the bassal quertzites on the northwest slope of the
~northwest elope of the Blue Ridge exposed in the roed just south of Duke Hollow,
north of Ashby Gap,-qnﬂrzﬂere i8 no possibility of confusing the latter with the
red of the Waynesboro. The red beds of the Waynesboro are of no great thickness
and seem tc be scattered throughout the full thickness of the formation where they
are interbedded with yellow weathering ochreous rock as shown in the followling

these

section. Owing to thelr predominant c¢layey composition ' ... red and yellowish rocks

ate called shale for the purposee of description.



Section at Marvin Chapel, 3 miles east-northesast of
the railroad station at Eerryville.
Feet

Shale, yellowlsh OCHOBTOUS .eeesoserrescesncsnrcsrscsonnssrssoncsosnnes 25
Shele, TeA seesaversoseovessssenessesssssnsrersatsecsssrcosonsssnssssos 15
Shale, yellowlah cececevsesscscossasscssnsssnscsssascssssssssannnnnnss 35
Shale, TOQ severeseccosnsosocessssnssscrsevsoesssnscsescsanossssscssesssss 35
Shale, y6LlloWiSh seeveesvacssreasssooncessssnssstscnncsroancstsoances 10
Shale, TEA teeeeetrecasectocsestosvesecasasessssnnsttansscsocsensanons 15
Shale, yellowish seesssseecsosssessocsasssscosersnscssocascsossrancncs 10

This section is probably s representetive example of the menner of occurrence
and relative thicknesses of the red beds of the Waynesboro, In Virginis at
Roanoke end south into Alebama, while the red beds are similaerly associsted with
the other types of rock, they are much thicker, constitute a larger proportion
of the whole, and are ruch better exposed. Their occurrence in Clarke County,
however, is sufficient to prove the equivalence of the Waynesboro with the Rome,
The Weynesboro crops out ascross the county roughly parallel to the Shenamdosh River
in a belt varying from three-fourths of a mile to more then one mile in width,
with zigzag boundaries dque to the overlapping minor folds that cross the out-
crop in a slightly northwest direction. The greatest width of the belt is nearly
two miles just south of the West Virginia state line; the lezst width %ﬁ just

sorth of the Warren County line.



The most exposures of the Wayresboro are in the broed area north of Route 7

including the red beds at Marvin Chacel. OQOther <xposures of the red beds are
both emst and west of Wycliffe churel; along the winding farm romd one-half mile
north of Riverside Run; alonz Dog Run md in the triangular area south of the

I/’J— lur\t(

river west of Shepperd Ford; on tha brow of the bluff Fast of Milldale, Warren
County, snd in a ravine just west of the river and just south of Milldeie Run in
"arren County., Just{ easat of the mouth of Milldale Run a messive bed of limestons
or dolomite, probably ergillaceous, nearly vertical and about 100 feet thick,
crosses the river both above and below the mouth of the Run and mekes strong
riffles. The argillaceous, shelly dolomite is fairly well displayed along the
farm road on Milldele Run and the north bluff of the Run within ore-half mile
southeast of Milldale, Beds of purs limestone are exposed along Dog Run and in the
salient of Waynesboro tonear the north bank of the river.

Probebly the best and most nearly continuous exposure of the ¥aynesboro in this
general region, but of only the upper helf, is on Routa 9 in West Virginia southeast
of Charlestown, between Mechaniestown and Bloomery. ﬁAB with the other formations

of the county the thicimess of the Waynesboro caennot be eccurately iueasured. There ia

a maximum limit, however, of about 3,500 feet, Thias estimate is based upon the leaszt



width of the outcrop of the Waynesboro, which is slong the river three-fourthe of
a mile north of the Warren County line where the width is 3,500 feet, If the rocks
were uniformly vertical in this space, the thickness could be 3,50C feet, but
no gresater, Obscrvations indicate an aversge dip of 40 degrees, which would
meke the thickness for that width of outerop 2,%00 fect, and that is teken as the
probable thickness of the Waynesboro.

No fossils bave been found in the Waynesboro in Clarke Cou‘nt;r, but Olenellus

/o

occurs near Indian Rock, six miles southeast of Natural Bridge‘\i“n an ocherous bed

Y
i

agsoclated with red shele. The sane fossil occurs in the same associztion and

partly in ocherous rock, south into northern Georgia and northern Alsbama, where

the containing beds are in the Rome formation in its type reglon. Olenellus is
universally recognized as a Lover Cembrisn fossil,from which it follows that the

Waynesboro, which is proved by continuity of outerop, to be the squivelent of

the Home, is also of Lower Cambrien age,



Elbrook limestone

The Elbrook was named by Stose for Zlbrook, Franklin County, Pa.

The Elbrook is predominantly linestone, little or no dolomite having been
noted, It is usually compact in texture, bluish, and in layers varying from a
few inches to a foot or two in thickness. A few lavers weather to & dun color,
A few layers of dolonite smd co-pact, puarl-gray limestone were noted. Many
layers contain argillaceous mmtier in gheets parallel with the bedding, which,
owing to a slight difrerence in color brought out by weathering, give such
layers a banded appearance similar to that of the equivalent Rutledse and
Maryville limestones of southwestern Virginia and northerm Temnessea. On
extreme weathering the argillacecus layers tend to break down into ocherous
looking slebs and debris that cannot be distinguished with certeinty from
gimilar material from the Weynesboro formation. This character persists in
the Zlbrook throughout the Valley in Virginia zenerally, and is particularly
well displayed in road cuts on Route 11, two miles or so south of Buffelo Crsek,
Rockbrid:se County, end about one-half a mile east of Shawville, Montgomery County.
The color banding usually is not conspicunus =nd requires close inspeetion to
dotect. It seems to show the bedding and indicate the true dip of the strata

where that 1is obscured by shearing involvad in their folding,
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Conoecocheague limestone

The Ccnococheague was so named by Stose (Mercersburg-Char ersburg f£olio)

for the ereek of that name in Iranklin County, Pennsylvania, on which the

format ion 1s well exposed at Scotland,a few miles northeast of Chambersburg.

As in ite type locality in Pennsylvania, the Conococheague in Clarke

Count+ is mostly a banded limestone, medium thick-bedded, and of blue eolor,

A few layers of dolomite occur, but limestone probably makes 90 percent of the

formation. The bended structure is ceused by thin layers of argillaceous materizl

within thicker layers of limestone which, because of greater resistence to

erosion, tend to stand out in relisf on weathered surfaces like ribbing or

fluting, (See Virzinia Geol. Survey Bull. 52, »l. 20, fig. B.} No such

strong fluting has been observed in Clarke County, however, &s occurs else-

where in Virginia or as shown in the photogreph of plate 20,

The most distinctive cheracter of the Conococheague, however, is beds

of sandstone distributed thrugh its full tiickmesa. Much of the sandstone 1is

composed of wall-rounded greins of gquartz embedded in a limy matrix, which, in

some pleces, is dissolved out, leaving e porous, coarse-grained, frieble sand-

atone, ar, the matrix may be silicified and still include quartz grains, making

a sendy chert. A specimen collected one mile north of Winchester from sn even-



1z
bedded layer 1% inches thick, is a compact mass of perfeetly rounded quartz
grains, one-half mm. in diemeter, cememted by interstitiml silica. Where
freshly exposed, as in e new road cut, these sendstones can be recognized only
by ¢lose inspection, owing to thelr simllarity in appearance to the enclosing
limestone,

The beds of sandstone are of variable thickness end extent. Some can be
traced only one-half mile or so along thelr outcrop; others for several miles.
Being more resistant than the enclosing limestone, the sandstones tend to mske
low ridges along which boulders end pleces of sandstone are scattercd on the
surface end give evidence of the presence and extent of the sandstone bed.

The sandstone beds are generelly thin, some only a few inches thick., Most
obsarvations sre of layers one, two, or three feet thick. Two and one-half
miles north of Berryville a bed 20 feet thick crosses the road at the west end of
Stringtom, and st Dr, Miller's farm about one mile northwest of Gaylord, em
equel thickness occurs. A typical example is on & knoll in & flield 2 miles
aoutheast of White Post at a right-angle in the road following down Long Run

to the river.
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Secetion 2 miles southesst of White Post.
Feet Inches

Limestone

SANABLONE wescivrvssrcrcctcsrrosstnssanasssssesssstosnanssens ]
INtervAl seececerevencestonssccocascassovasssssrsonssannssanns 40
SANASLONE sieevecevensstsovereostssesscocsvesstssnoacsnacsaces 2
INEeTVAL sevevcceornncssctsaasocensosnanssssenseansnssnssnse S0
SendStoNne .eeecesessssesosenscassstsstentocrsvescstssassasnnaosse 1
INEervAl seeceeerovssconcrssssecesssnsosnsnssrcesscannossannss 50
SandBtoNe seeesevececstancrrssstesscnccssorsrscnssonccsansnsns 6

Interval, not measured

Limestone

This section was obteined on a low but prominent knoll, and it is very

probable that moare sendstone is present in the unexposed intervals,

The outerop of a number of the sandstones is shown on the map by lines of

black dots. This manping 1s based upon exposures of the sandstone in places in

road cuts, on rare exposures in the fields between the roads, but mostly upon

tracing of sandstone debris along the lines of outcrop, commonly on the low

ridges mentioned above.

The Conococheague crops out in a belt ebout two miles wide extending

diagonally across the county. Boyce is near the northwest boundary and Millwood

is about one-half mile west of the southeast boundary. Berryville is situated

near the Middle of the belt,
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Some of the best displays of the Conocochergue are just northwest of Reute
240, l%—miles north of Berryville, where there is e continuous exposure 2,000
Teet across on the slope just northwest of the road; 1in the open fields
between the race track at Audley and Route 340; on Route 340 one mile southwest
of Gaylord; on Route 340 for a mlle northeast of Boyce; and on Borden Marsh
Creek for three-fourths of a mile southesst of Stone Bridge. FHerse sre a few
layers of dolomite, Here also, In the fleld south of the road, 3,000 feet
southeast of Stone Bridgs, 1s a good exhibit of the banded limestone.

Gond exposures of the sandstone in the Conococheague are as follows:-
On the cross-road 1,000 feet northeast of the County House 2% miles north of
Berryville; at Dr, ¥lller's near the state line ohe mile northwest of Gevlord;
on Route 50 about one-fourth mile east of the Fair Grounds, end nearly one mile
west of Berryville; a number of exposures of beds 1-3 feet thic , on the roads
between Bovee emd 014 Chapel; amwund the sallent and reentrant north of
Fauntleroys Hun 2-3 miles east of White Post end at Stone Bridge mear the
Narren County line.

Good displays of the sandstone with siliceous matrix are to be sesn on the

east-west road one mile nearly north of 0ld Chawel, on the east-west road one

mile west of Lewisville, and 1-3/10 miles north of that roint in West Virginia
on the crest of a low ridge.



Since sandstone is either very rare in or entirely =bsent from eny other
limestone formation in the Appelachien Valley, except to some extemt in the
Waynesboro formation, which is otheiwise distingulshable, its universal end
comnmon prescinice in the Conococheague all the way from central Pennsyivania to
Greenville, Tennessee, at least, serves as an infallible guide to the
identif ication of the Comnococheague throughout that extensive area.

The thickness of the Conococheague cannot be even spsrodmately determined
in Clarke County. A seemingly reasonsble determination in Frederick County
is 2,900 feet, The minimum width of outcrop at the south boundery of the ¢ounty
is 7,000 feet, and the dip 1s generally steep, varying from 20 degrees to
vertical, but there are some reversalg, 7t can be said th:% the thickness is
less than 7,000 feet tut may be grester than the thickness of 2,500 feet in

L R P : . E ;

Frederick Caunty., - o e ' P C e

s

No fos-ils hrve been found in the Conococheague in Clarke County, esnd only

a few heve been found anyshare in it. A triicbite, Zeukis siosel, vccurs et the

type locality of the formetion et Scotland, Pa,, smd Tellerine wardi; another

trilobite ras been fou'd at two places ir Frederick County aud sbout cne mile

north of Matural Bridge, Rockbridese County. Both fussils are rezarded as of Upper
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Camb:rien pge and irdicate thet the Conocochiezgue mey correspond to the

Trempealeau, «id possibtly other divisions of the Upper Cambrien of

Wisconsin., The Clarke County telt is known through actual trecirg to be

contiruous in outerep northeastward to Scotlend, Penngylvenia, the type

locality of the Conocochesmie, #nd tius is demonstreted to be the same

formetion as the typicel Conocochesarsue,
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\ Ordovician Systam

Chepultepee limestone

This formation was named for the village of Chepultepec in Murfrees
Valley, Ala., 30 miles northeast of Eirmingham. (Ulrich, &+ 0., Bull. Geol.
Soc. America, vol, 22, pp. 549, 638-640, 1911,) It crops out just west of the
village and came to attention because of the fossils that are rather plentiful
there,

In Llarke County, the Cherultepec is all limestone. It cophtains no, or
very little, dolnmite end on aniution with scid yialds but 1little dark, insoluble
matter. It is blue-gray and rediumn thick-bedded, roughly in layers one foot
thick, with a fow thicker or :nessive beds, It can be distinguished from the
Conocochuague by ite overlyiung positiorn and by the absencea of sandstone and
strong lamination, As shown on the geologic map; beds of sandstone opecur in
places close below the Chepultepec. Lithologically, it 1s noi distinguishable
from the overlying Nitteny division of the Beekmantown, except possibly through
the pressence of more dolomite in the latter.

The uhepultepec ¢rops out in a narrow band across the county, passing just
east of White Post and Loyce, and & mile west of Berryville, where the Fair

Grounds seem to be located upon it.



The best exposures are between Rockland end Sucecess, Warren County, just

east of the reilroad for one-half mile north of Sugar Hill, just easat of Boyce,

and one mile south of Horsepen Spring. The thickness of the Chepultepec cannot

be exactly determined. The outerop is about 1,000 fect wide and the dip pre-

vailingly steep to the southesst, but there are so many deviations from

regularity, with a good many reversals, that a true everage dip cannot be

certeinly postulated., If the average dip 1s 4 degrees, the thickness wouli

be 600 feet. Allowing for uncertainties, a thickness of 500 feet seems a

reasonable estimate.

Fosslls ere very scarce in the Chepultepec of Clarke County. A good

collection of Finkelnburgia ¢f. F., bellatula was made 1,000 feet southeast of

Success, Werren County,and probably the same smecies about lé—miles a little

wagt of south of White Poat, A gpecimen of a characterlstie, curved

cephalopod, possibly a Dakeoesras, wes noted in the same bed near Sugar Hill,

one=half mile southwest of the last mentioned loneality, and ansther specimen of

the same was seen a few hundred feet east of Boyce. Curved caphalopnods of ihe

type seen here are widely distributed at thias horizon, beinz found also in the

Gasconade 1imestoneof Missouri, the equivelent of the Chepultepec., The same is



true of the Finkelnburgia which occurs elso at Newton, New Jersey, in the upper

part of the Xittatiny limestone, which i3 therefore believed to occupy a horizon

equivalent to that of the Chepultepec and the Gasconsde, The curved cephalopods

are quite plentiful in & massive bed at Funkstown, Fa., a faw miles south of

Hagerstovm. This bed is in the same belt of outerop which is continuous from

Clarke County to Funkstown. The Chepultenec¢ is thus a body of limestone laid

down or the seme gez bottonm contemporeneously with the deposition of the

Gasconade of Missouri and with that of the upper part of the ¥ittatiny limestone

of New Jersey.
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Beekmantovm 1limestone
Nittany division

The Beekmantown limestone wes named for the villege of Beeknmantown, west
of Lake Chemplain, Clinton County, N. Y. It is a subdivision of the Caleciferous
sandstone of early New York geologists. The Nittany division was named from
Nitteny Valley, Center County, Pa.

In Clarke County, the [ittany is a mixture of limestone and dolanite, the
limestone greatly predominating. It follows, epparently by gradual trersition,
the Chepultepec l1imestone, with no, or but little, change in litholngy, and thus
with no perceptible lithologic upper boundary. It is, however, s definite body
of strata limited below by the Uhspultepec and above by beds beering Ceratonen,
which is everywhere a recognized post-Nitteny fossil. Neer Waterlioo, midway
between Boyce snd White Post, Ceratopea occur (see map) and fix a maximum
possible northwestern limit of the Nitteany at that point., The top of the Nittany
is accordinglyv placed just southeasst of VJaterloo. The width of the outcrop down
to the Chepultepec at tnat point is about 1,700 feet end thet is assumed to be

the width of the outerop of the Nittany across the country.
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Yosgheim limestone

The Mosheim limertnne was nemed for the village of Mosheim on the Southern
Reilway 7 miles northwest »f Greenville, Tenn, {Ulrich, Z. 0., Geol. Soc.
Americs Hil., vel. 2£, 1611). 1In Clerke County, as nearly everywhere in northem
Virginia, it succeeds the Beliefon.e memter of the Beekmentown ;1th a hietus
between caused by thie mroerce of the upnermost beds of the Beekmantown--tke
Odenville limestone of Alsbema-~end of thke Lurfreesbore limestone. {See
Virgiria Jeol. Survey BEyli. 52, pt. 2, pls 25 B and C.)

The distincti ve cheracters of the Mosheir are a compact texture, glessy
fracture, end dove color. This type of limestone has been named vaughanite
(Kindle, we .., Pan-imer, Genlomist, vol. 39, »n, 370, 1923}, This limestcrne
persists st the same horizon from ilebere to Hest Virginia. It is ususlly rather
thick-bedded, =nd the thick lavers rrojecting atove the surface of the ground
end well-weathered can evervwhere be recognized by their blue-gray cclor end
boase-like contours. A chip from such 2 boss reveals the cherscters described
above.

The glassy texture is also revegled at once by bresking.Phe linshelm g a

very pure limestone, orohbebly will averege 2t lesst 95% cmelcium cerbonate, It is

extensively quarricd and burned for lime,as =t Stevens City and Stresturg,



Fredarick end Shenendoah Cmunties, but it is pot utilized in Clarke County
end probebly cennot te on any large scele, because it is there relatively thin
and also because of unfavorable querrying conditions.
of

The Mosheim is present in Clurke County only in the narrow belt,compiexly
folded and faulted rock next east of Opequon “reek snd '[rights Run, sné in the
narrow syaclinal outliers cest of the folded belt. Smell exposures of
charsct<risgtie appeerances are common in the folded belt, but specific
localities cannot readily be deserited. The outcrons can usually be followed
for considerable distances by s0lid ledges or by lines of detamched exposures
of the cheracteristic blue~gray lipestone. It can be seen on several low
knolls crossed by the roads within the sguare mile next east of Glendale scnool
and along Route 3 for O mlles southwest of Double Tollmate. The best places to
see the Mosheim and its relation to the Heekmantown snd Lenoir is on the road

on Turblins Run 1% miles southwest of Strasburg, sherendosh County and One-

half mile east of Fishers Hill,

The Mosheim is proratly nowhere as much a® 50 feet thick in Clsrke County.
It is 50 feet thick on Tuwb.ing run =8 deccribed nbove snd reachas = thickness

of atout 100 feet in the querry district nortk of Strasburg, Shenardoah Cmunty,

and at Martinsburg, West Virginie. (See Geology of Frederick County, Virgiria
Jeol. ~urvey Bill, ).



INo fossilg have been noted in the liosheim of Clarke 5uunty, but a3t some
pleces in the apnalechian Vasllev, as & Mosheim, Tern., tle formation is notable
for its large grstropods, perticularly srecles of Lophospirs. Some of these

are 1llustrated in Soeelal Leport 14 of the Alabama Genlegical Survevy, pl, 19,

figs. 19-27; Virginie Geol. Survey Bull. £2, pt. 2, nl, 77, figs. 14, S0« oo
oy e , R /2' o ::J A PO T Freace. . L

26, 29. 3C. Tﬁe identifiégtiéﬁ{dflﬁle deﬁeiﬁ in Clerke County, howevef, fasts
not upon ite fossils but upon its lithology @nd stretigre hic relations which
are constent and observable 2ll dowit the Valley to !Mosheim and in 7Zehabs Valley
at Odenvilie, Ale.
Lenoir limestone,

The Yesheim limestone is everywlicre succeeded, witlh no «nown intermption
of depozsition, by the Lenoir limestone, so ~amed for Lenoir City, Tenn., 40
miles southwest of Enoxville,

In contrast with the !loskeim, the Lenoir 1s & very dark, ncarly bleck,
finely erystalline limestone. The differences In color and texture of the two
lirestones is nlainly ovident uron the most sunerficlal exaninetion. Another

distin:tive charac:eristic of the Lenoir is the »resence of nodules anéd plates

of black chert, or flint,as meny neorle vould eail it, dis'ributed throusgh the



full thickress of the formation. These cherts breal dowm on westhering into

[y:]

small cubsidel blocks, which ars in nlaces thickly strewed over the surfse
of the ground abtove the linmestcone and,bw thelr nresence, the pogition of the
iimestone below the surface cen be tr-ced for long distances,

The Lenoir, beins in Imrediste contact with the kosheim, hes the same
distribution in outerop inthe covnlexly folded belt one mile or so cast of
Opequon Creek.

The bert exposures of tre lirestorns and best displays of the rezidual chert
are Inthe relatively lsrge areas of the Lencir at the north and south ends of
the ﬁedé;ille enticiine, the former being one-helf mile north of Wadesville, the
lstter teing just norti of Vershk Bun, cne-half mile snuthesst of Glendale school.
One of the best displeys of the chert is ou the first rcad to the north fror
mpute 340, one-fourth of a mile esst of Ouequon Cresk. The chert is esvecielly
atundant on the tor of the low ridge in the field esst of the road. A few
fossils, crincid stems, a rarose bryszocn, and EStrophomene occur in the chert

here, The best plece to sec the iencir is on Tumblin~ Run 1 miles soutlwest of

Strazbiury, Shenandosh Sointy, Here the Lenoir, with its black chert nodul2s, 2nd the

Mosdm ere hoth fully

[t
3
@]
n
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=
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The thickness of the Lenoir jo Clerke County has not been exactly

neasur=d, but it is evidently thin, probably not morsz than 50 feet. It Is

substantially 100 feet thick on Tumblin> Run mentioned ahbove.

v

S ! I3 /o

& few fossils noecur ia the Lenoir, both in the limestone and in the

N

residual chert, Jeveral svecimens of a Strophomena cf. S, tennessseenszis Willerd,

a ramdse bryozoon suzgesting Stenonora or Uekazplla, a crinnold, mknown teo Hirk,

with & cheracteristic stem that Kirk thinks iz the =ame as in the Lerncir limew

_ ) L e - : C "o
stone on Yellrw Eranch, Lee € -unty, Va, '
- P - PR ce

E 2RI A e ’.‘]"&(.f a o fae o

The Lenoir persists as proven by tr=cing in the same stratigraphic

-

relationg south through Virginias,whar ., at Merion, idashinzton County, 1% con-

taing numbers of snz2gimens of Maclurites magnus Lesusur., The Lacluritss oceurs

in the Lenoir et Lenoir Zity, Tecn., the limestone heving been fornerly krowm
a8 the lzelures lirestone, end the identifiecation of the Lenoir at Marion
rests upon the oresence of Mselurites there, It is not known how far north

fron Merion_jk’occurs. A small srecimen thought to be such wes seen 11 the

Lenoir one rile east of .Jdinbure, Shenandosh Zounty, but no specimens hzve beon
secn in Clerkxe County, so *the 1dentific=ztion of the Lenolr here rests upon

its continuity &s oroven by tracing northwsrd Trowm Warion, whers also the

Lenoir is imnediately uuderlain by a eood thickuess of tynical “osheim and
immediately overlain by Athens, es it is in -larke Eounty, as will te next shown.
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Athens limestone
The sithens was anamed Trom Athens, Mleliinn Gournty, Tenn, In Clerke “ount:
» ? Jl

gs for miles farther south, the Athens is limestone 1n which nccur some thin

£ ,
. PR . . f ' LN

Sz o~ 3
Yo Tl e A r,ﬂﬁf [ LRV CSPTRS

beds of sandy, limy réckhwhich weathers t9 a -rosdy friablek finé—grainigpfand_
stone, A charegcteristic fszeture i3 interbedded lasvers with sufficient clayvey
content so that Lthey weether to 2 grav coloar, These aray lsvers are in placses
interbedded with levers of black 1imsstone, toth black =nd grey lavers teing
only two to four inches thieck., They are interbedded in regular succession =2nd
give the impression of rythmical demosition, This featurs ia exhibited ia
rlirces whera the outerop of the vertical layers has becn swept clzer of soil.
fn 1llustratior is given in Virdnie Geol, Survey Bull., 52, ot, 1, pl. Z2A.
ixcept for these szndy -=nd banded layers the Athens 1s a dark to black, mainly
compact, commnnly conchoidsl limestone with an occasiohal layer of fragmental
limestors full »f freoments »f fossils, Just west of Route 3 south of Double
Tollgnt= the Athens contains a considerables thickness of dark, &ray weathering,
shelly limestone, :The Athens erons out in the folded helt =23t of Opequon

Creek from darren Pounty porth to west Virsinia in the vieinity of edesville,

T s /s

£ - ’ iy ' A

also\}n the narrow synciinal outlie%«eést of the meain belt between Route 50 and

i .
.o . o, E Jg/-x ; R :
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Good exposures of the Athens are in the bluff opvosite the highway bridae
Just north of Rivertaplgnd 2l one Houte 3 just north of Crooked Cresk v thae

-

sams localitg;?ﬁ‘ﬁarren Zounty; along Route 3, on both sides, beginning one-

eayl
helf mlle north of Nineveh zoing north; on theAPluff af Opequon Sreeck, one-
/

helf mile south of Route 50; oHrobabl: in the cut just east of the inciined

bridze over Opeguon Creek on ioute 340; on the e=ast slope of & knoll just north

of the roed next nortn of Marsh Run, 0.8 of s mile east of Glendale sehool; and

/ \j;_'_,- & f
on both sides of Route 274?\?,000 feet enst of Opequon fNreck, At this last

lncality, in an open field a few hundred feet north of the roed, the edess of
vertical, even, thin-bddded, gray =ni black leryers, already mentioned, are
besutifully displayed on a weathered rock surface. The fossiliferous, sandy

/O [
bed, also mentioned =bove, is shown in a fialdjﬁec“feet weet of Route 3 ov-osite

the intersection of the "arren and Fr=derick County lines, =nd also in an open

/

field a few hundred feet northeast of Double Tollzate. fﬂhah_iawthought‘to.hE

the same sandy bed alen apre=2rs non the knoll 0.8 of a mile nesrl vy east of
. L .
g T - : .y ' IR ":{/“' Tk

e

- , "r‘ S
#lendale cchoonl, whers it expresses itsell ascmssiisht rildss snread over with
’ * /(337‘£ AT

& i "'j»'—"'

v

sandy chins;,\A sandy laver with fossils, especially Resserella {Dalmenells) is

v

about

exposed in the midst of limestone rbout 1,800 fect south of Rout = 274A

i S .7./’: ) Lo e, . [ )
2,5900—-feat sas8t.0f the polnt whare Boute 274 crosses (pequon Sreek. e ‘
;!,’n’.é/f Z’l';'a N e e . ,; /" Jore e b '((J T P /;uu- A 7 ,
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Owing to uncertainty about limits and to enrerently irregular structure, and
to lack of eny fully exposed sectione, it 1is not possibls to deterrine the thisk-
ness of the ftheprs or to nake o feirly relhble estimate, Judeing from the
variable apparent width of outerop a2nd nrobably irregular din et vari nus nlacges,
the thickness is estimated at 300 to 600 feet.hﬁ;he Athens in Clerke County and
nesr Front Royal and Diverten, Jarren County, has yielded a gonsiderable number

G

of fossils incl.dineg Cryptograptus trico-wse, Didvmograptus sagitticeulis,
~

Diplograptus foliqéys, Dicellograptus sextans, Climacogreptus, dchinosphaerites,
A

.f? Rhinidictye, severg; sp., Diplotrype?, Seéiptopor31la?, Resserella (Dalmaqglle},
- common in sandy beds}\Paterula,AShsistiﬂﬂia3 Soenidieddas, Sovwerh rella, Petrrgopania,
e . '
o ,‘i"_,: ' . A / B
;)/\Hobergia major, smhyxinae scarahgﬁg}\Dionide noldenl, arthrorschys elahethi,

Cybele, Tretespis reticulzte, Brontenpsils aregaria, Enerinurus? Cergurinus?, =and

'
- de oy

Eridoconcha,h}OCally abundant,

It is plain that this 1s e distinetlyv Athens fauna, espeelally cheracterirzed

by the graptclites =and the trllobites, It diowsthe persistencs of the Athens

seross the County and probably into esi Tirginia, vhere, es—et Strasburg,

-Chenandosh Cainty, 1t wes included with the overlyving Nidulites-benaring dizestone

in the Chambersbure limecstone, (See description of Trederick Crounty.)
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Chembersburg limestone =
TAe Chambe Fsbuvg imestonce WAt new ad for CAG”’AGNA“'TE 7 '

Stose G w. Mrarce,sbore - ChnmJSe,-.;Aw.z Folra
In Clarke County the Chambersburg limrestone, so far as the evidence of

Nidulites goes, is present only in a narrow area in the northwest corner of

the county, just east of Opequon Ureek. Nidulites was also observed about one-
half mile north of Route 340 and a short distance north of the north end of the
narrow synclinel strip of Martinsburg shale which crosses Route 340 on a narrow
ridge 2,600 feot east of Opequon Creek. South of this place no Nidulites have
been cbserved emst of the Massanutten syncline, gésgaf;;%peakingﬁnorth of the
Lee highway west of Luray. In northwest “larke §ounty, the Chambersburg and
Athens are in pequence, as they are south of Mount Jackson in Shenandoah County,
(ses Frederick Co., p. .), and are so much alike in lithologiec character,
being derk, fossiliferous, freagmental lirestones, that it has not been possible
to locate e boundary between them, except possibly for a distence of three or
four miles nortk of Dry Marsh Run end at a distence In general three-fourtie of a
mile eanst of Opequon Creek. Along this line, a thin sandstone, laminated, and
composed of very fine greins of quartz crops out. Except for its apperently
finer greins and more even lamination, this sandstone corresponds in general

charscter snd stratigraphie position with the Tumbling Run sandstore. (See

Frederick Co., p. .) As stated (loc. c¢it.) the Tumbling Rurn sandstone

approximately merks the base of the Chambersburg limestone in Frederick and



Shenandoeh Counties. If it is the same as the Tumbling Run, as thought probable,
it is the only discovered marker between the Athens and Chambersburg in the
Eounty. Its approximete outcrop is shown on the geologic map by a stippled line.
An exsctly similer sandstone crops out in three bands in the distsnce of 260
feet across the strike, in a field just north of Route 660, one mile due east of
Greendale school. These three outcrops are baelleved to be of the same bed
repeated by folding as shown by figure . Just below the sandstone at this

place Dionide holdeni was collected, showing that the limestone below the

sandstone is Athens,
'7%?}

Owing tekpncertaintiy in regard to & boundary, the Athens snd Chembersburg
are combined under a single pattern on the geologic map.

The Chambersburg in Clarke County is e dark to black suberystallina to
compact limestone, mostly in layere a few inches thick. The top 50 feet or so is
thick-bedded to maessive, with Nidulites common., Some layers break down on
weatkering into irregulerly lenticuler chunks so that the layers may look as if
made up of such chunks overlapping each other. No beds made up of alternating
black leyers and of gray weathering leyers as in the Athens have been observed.

There is a strip of Chambersburg next west of Opequon Creek, known by

Nidulites, as far south &5 = point a few hundred feet south of the west end of



the farm rosd 3,000 feet N. 20° E. of Glendale school. East of this strip,
Nidulites occurs just easst of the smell syncline of Martinsburg shele just north
of Route;§;4, and also near the north end of the long narrow erea of Mertinsburg
which corsses Route U.S, 340 on the ridge 2’530 feet east of the imclined bridge
across Opequon Creek., Evidence for the Chembersburg, in Christiania

trentonensie;was also found just east of the rosd to Wadesville 2,000 feet north

of Route 274,

This whole aree in the northwest corner of the County ie affected by folding,
end these outlying occurrences of Chembersburg can be explained as remnents
ceught in the narrow sync¢linal foiﬁs. There are probably many such, but it is
only in exceptionel circumstances thet evidence of thelr existence is discovered,
owing to the neerly identical charscter of the Chambersburg and the Athens.

It is essumed that the limestone between the Lenoir end Martinsburg in the /~
synclinel outliers eest of the main belt is Atheus, but no positive evidence
that thet is so hes been obtained.

The best exhibitions of the Chambersburg in the area are in the belt next
east of Opequon Creek., There is a large exposure in the creek and on the bank
at the Baltimore and Ohio Rallroad bridge one mile southwest od Wadesville,

Another good exposure is of about 50 feet of massive rock, 3,000 fest northeast



of Greendale school. This is et about the top of the EBhambersburg and includes
nurbers of good specimerns of Nidulites. Another good exposure with Nidulites
is on the slope esst of the small area of Martinsburg shele just north of

Route 274, 1,000 feet east of Opequon Greek.jﬁéertain determination of thickness
of the “harbersburg in Clarke County as described esbove is not possible, but at
the point two miles northwest of Greendale school, siready described, the rocks

Znd COn sc%uem‘/y she. Fhicknags

are nearly vertical and the width of outcroQAof the beds referred to the
Chambersburg ie 500 feet, whiTh seemp to be the best estimate of the thickness
A
of the formetion in this region that can be made.
The Chantrersburg is plentifully fossiliferous, but the foesils are usually
fragmentery aﬁd closely enclosed in the matrix and not available in condition for

identification, Nidulites occurs commohly and gerves for the identification of

the formation, Christiens trentonensis was cbteined by etching with acid but is

rare. One of the most significaent fossils is an orthoid provisionally referred by

Cooper to Corineorthis (not to be published without approval). The importance

of this form erises from its occurrence in the base of the Chembersburg in the
bec ja/;u cifedd

section two miles southwest of Marion, Pa., 88 recently discovered. Resserells

{Dalmanella}, Oxoplecia, Bryozoa, Receptaculites, and Streptelasma? also occur

rare. The Coﬂheorthis?, Christiania, end Nidulites are sufficient to prove the

Chambersburg age of the limestone.



Martinsburg shale ER
The Martinsburg was named from Martinsburg, W. Va, It is next in order
above the Chembersburg limestone. The belt on which Martinsburg is loceted
extends south through Clarke and Frederieck Countles, and the area of the formation

in Clarke County 1s on the eastern mergin of the belt, immedlately east of

Opequon Creek and includes only the lowest few hundred feet of the formation.

The Martinsburg is a sub-fissile rock composed of clay, fine quartz, sand,

and lime. Unweathered,fresh rock effervesces freely on treatment with acid.

According to Keith (Harpers Ferry folio), the composition of the shale is

about 80 percent clastic (earthy) materiael and 20 percent lime {calcium carbonaste)

Some of the material is bleck in the unweathered state,but on exposure to the

wegther the lime is leached out and the rock becomes yellowish or rusty gray and

breaks down to thin chips and slivers.

Controlled by the meandering course of Opequon Creek, which forms tha

western boundery of “larke County, the width of the Martinsburg area in the

County varies grestly. Its greatect width, sbout a mile, is just north of the

Senseny rosd. In places, as west of Lost Cormer, the County does not extend into

the Mertinsburg area, Besides tke merginal area, there ere four outlying,

narrow synclinal areas, or counting the small area just north of Route 274, li



,")

miles soutk of Wadesville, five areas east of the main area, ss shown on the
geologlic map.

The best displays opfthe Martinsburg in the County are on Route 50 and

s -
LS AR SR

on the Senseny roggﬂjust east of Opequon éreek. The Martinsburg is extensively
exposed along all the roads crossing the great Maassanutten synclinal belt between
Opequon Creek end the Lee highway,and an adequate conception of the character
and enormous mass of the formation cen be had by crossing the belt along any of
these roads,

The thicimess of the Martinsburg in Clarke County cennot be determined with
any accuracg)oning to the folded structure, as shown by the dip symbols on

Route 50 and on the Senseny road. The thickness in the County can be reasonably

estimated at more than a thousand feet, and the full thickness of the formation,
e 8t the north end of Massanutten Mountein, where its upper limit is determined
by the overlying Massanutten sandstone, may be ss much as 4,000 feet.

No fossils heve been found in the Martinsburg in the County except graptow-

lites, which are represented by specles of Diplograptus, probably D.

amplexiceulis, which are common, Climacograptuas sp., and Corynoides gracilis.

All these forms oceur in great numbers in the very base of the Martinsburg in



$c

the Mercersburg-Charbersburg region of Pennsylvanie and afford satisfactory

evidence for the correlation of the conteining beds in both regions. The sge

is gererally accepted as Trenton. The occurrence of Cryptolithus tessellstus and

Tetradella subguadrans, other Trenton fossils, in sssocietion witl: the grepto-

lftes in the Strasturg region, Shenandoeh “Younty, confirm the Trenton age of the

lovier part of this the typical Martinsburg; known to be such because of its

continuity between Clarke County and Martinsburg, W* Va.



s
Plelstocene? and Recent deposits

The Martinsburg formation is the youngest end highest formation of

thoroughly stratified rocks remairing in the County after ages of erosion in

which all younger rocks which were once present have been removed.

There are, however, water-rounded gravele widely spread on the uplands,

especlally nesr the Shenandosh River in Clarke County and near Ceder Creek in

Shenandoah County. In Clarke County the gravel 1s abundant on the level upland

Immedietely west of the river end south of Route 50, where it now lies in plsces

a8 high =8 the 600=foot level and 180 feet asbove the Shenendoah River. In

Shenandoah County gravel occurs at sbout the B00-foot level and 200 feet above

Cedar Creek. These pebbles are of sendstone and quartzite, snd their only

source was the Tuscarora quartzite in Little North Mountain on the west and

the Cambrisn quartzite of the Bjue Ridge on the east, where bed rock quartzite

cerops cut on the surface. The pebbles were formed and transported to their

present locations br running water, malnly by Cedar Creek on the west and the

Shenendoah River, Of necessity those streems were flowing on the surfaces

where the gravel was deposit ed. That means that since the time the gravel was

deposited the streams have cut down their valley spproximetely 200 feet, The

time involved in that lsst and most recent eplsode in the geologlic history of the
County may be left to the imagination of the reader to compute.



The question naturally srises whether the streams flowed at the uplend

level upon which the grevel now is present, or whether that surface was at some
lower level and has been uplirted to its present level since the time tre grawl

was deposited. In‘eithar case it is evident that the streems have cut down their
valleys by sbout 200 feet since the deposition of the gravel.

The only other deposits are the alluvium ¢n the narrow river and ereek
flets rarely more than 500 feet wlde. The deposits are of small thickness and
have been made in relatively recent times when the streams have overflowed their
banks, Notwithstanding their slight width and depth they must bquonsiderable
age a8 compared with humsn history. It probably would be no exaggeration to guess
that they existed in about their present stete when Americe wes discovered or

oeven in the days of the Romen Empire.
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