
COMMONWEALTH OF VIRGINIA
DEPARTMENT OF CONSERVATION
AND ECONOMIC DEVELOPMENT

DIVISION OF MINEML RESOURCES

GEOLOGY OF THE

STOKESVILLE AND PARNASSUS

QUADRANGLES, VIRGINIA

EUCENE K. RADER

REPORT OF INVESTIGATIONS I9

VIRGINIA DIVISION OF MINERAL RESOURCES

Jomes L. Colver

commissioner of Minercl Resources ond stote Geologist

CHARLOTTESVILLE, VIRGIN IA

1969



COMMONWEALTH OF VIRGINIA

DEPARTMENT OF CONSERVATION
AND ECONOMIC DEVELOPMENT

DIVISION OF MINERAL RESOURCES

GEOLOGY OF THE

STOKESVILLE AND PARNASSUS

QUADRANGLES, VIRGINIA

EUGENE K. RADER

REPORT OF INVESTIGATIONS 19

VIRGINIA DIVISION OF MINERAL RESOURCES

Jomes L. Colver

Commissioner of Minerol Resources ond Stote Geologist

CHARLOTTESVI LLE, VI RGI N IA

1969



DEPARTMENT OF CONSERVATION AND
ECONOMIC DEVELOPMENT

Richmond, Virginia

MenvrN M. Sunrnnr-eNo, Director
Cnenr-ns A. CnnrsropHERsEN, Deputy Director

A. S. Ra.cn.el, Jn., Executhse Assistant

BOARD

Cenr,rsr,e H. HuuusrNe, Williamsburg, Chairtnan
Axonnw A. Fenr,ov, Danville, Yice-Chairman
FneNr E. DrcrnnsoN, Virginia Beach

Jon P. Grlr.s, Roanoke
Cr,euon A. Jessue, Charlottesville.W. 

Menrns JonNsoN, Lynchburg
Wrr,r,retvr H. Kwc, Burkeville
Geonco C. McGnBo, Middleburg
Genr,eNp E. Moss, Chase City
EnNrsr L. Surtu, Grundy
JonN S. TnonNToN, Culpeper
Ancnrr L. WnNnrcn, Hopewell



CONTENTS
Pece

Abstract I

Introduction 1

Stratigraphy .....1 3

Cambrian System
Elbrook Formation . .

Conococheague Formation . .

Ordovician System
Chepultepec Formation . ..
Beekmantown Formation
New Market Limestone
Lincolnshire Formation
EdinburgFormation...
Martinsburg Formation
Oswego Sandstone

Juniata Formation
Silurian System

Tuscarora Formation
Cacapon Formation
Keefer Sandstone

Upper Silurian-Lower l)evonian rocks .

Bloomsburg Formation
Tonoloway Formation
Keyser Formation
Coeymans Limestone
Heaiing Springs Sandstone

Lickins Creek Limestone . .

Oriskany Sandstone

Devonian System
Needmore Formation
Millboro Shale .

Brallier Formation
Chemung Formation ... '.
Hampshire Formation

Mississippian System
Pocono Formation

Mesozoic igneous rocks .

Quaternary System

structure
Pulaski-Staunton fault

3

6

8

8

8

9
9

10

10

1l
11

11

11

1l
12

t2
t2
T2

t3
13

L3

r3
v
T4

L4

t+
r4
15

15

15

15

l6
t7
l8
18

18Long Glade syncline



North Mountain fault and associated scrucfures
West Mountain syncline

Mineral resources
Industrial limestone and dolomite
Cement materials

P-q,ce

18

2l
2I
21

22
))
23

Sand and gravel
Iron ore

References
2+
25
)7Index



l

ILLUSTRATIONS

Pr,ero

1. Geologic map of the Stokesville quadrangle, Virginia' '

2. Geologic map of the Parnassus quadrangle, Virginia"

FrcunB

In

In

Pece

pocket

pocket

2

7

t6

r7

).

l. Index map showing location of the Stokesville and Parnassus

quadrangles ...'.'
Algal structures in the upper part of the Elbrook Formation "
Resistant graywackes in the Pocono Formation at North River

GrP .

Flood plain along North River .

Thrust fault at the south end of Buck Hill
+.

{

6.

7.

1.

2.

North Mountain fault .

lsolated block of Tuscarora quartzite

TABLES

Geologic formations in the Stokesville and Parnassus quadran-

gles

Potential uses of clay materials from the Stokesville quadrangle

Pecn

L9

20

20

+

23



GEOLOGY OF THE STOKESVILLE ANI)
PARNASSUS QUADRANGI,RS, VIRGINIA

By

EucBNn, K. Reopnl

ABSTRACT
The Stokesville and Parnassus quadrangles are located in the north-

central part of Augusta County, west-central Virginia. Bedrock in the

"t"" ttrig"t in age from Middle Cambrian to Early MississiPpian, but

consisrs principally of Cambrian, Ordovician, and Devonian units.

Most of il"t" tolkr'"re sedimentary and have a total stratigraphic thick-
ness of approximately 17,000 feet. Igneous rocks in the area (dikes,

plugs, 
"nd 

sills) are of two general compositions, nepheline syenite and

ieschenite. Generally the dikes are poorly exposed and are less than

50 feet thick.
The Pulaski-Staunton fault transects the southeast Part of the area

in a northeasterly direction. Northwest of the Pulaski-Staunton fault,

on the southeast side of Little North Mountain, is the North Mountain

fault. Between these faults, Cambrian and Ordovician formations are

folded into a maior overturned syncline (Long Glade syncline) and

several minor anticlines and synclines. Little North Mountain consists

of overturned, steeply dipping Silurian and Devonian rocks. Another

thrust fault parallek-t-itti" North Mountain on the northwest slope.

Northwest of Little North Mountain is the broad West Mountain

syncline.
Mineral resources in the area consist of limestone, dolomite, shale,

iron ote, sand, and gravel. Limestone and dolomite have been quarried

from rocks of Caribrian and Ordovician age for the production of

crushed stone and agricultural stone. Shales from the Millboro, Brallier,

and Hampshire for-mations have been tested for potential use in the

manufacture of brick and lightweight aggregate. Iron ore has been

produced from the lower pbrtion of the Beekmantown Formation.
'S"rrd *uy be obtained from the Tuscarora, Keefer, and Oriskany fol-
mations and from the alluvium along North River and Jennings Branch.

INTRO;CTION
The Stokesville (Plate 1) and Parnassus (Plate 2) quadrangles are

located mainly in north-central Augusta Coungr and have an area of

117 square miles; the northeast portion of the Parnassus quadrangle is

ginia 23803.
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in Rockingham County. They are bounded by 79" and 79" 15, W.
longitude and 38o15, and 38o22,30,, N. latitude (Figure l). The
quadrangles are within 

_the 
Valley and Ridge physiogrJphic province.

The area east of Little North Mountain, "o--o"ty i"ferr"d io as the

f!3nana.oin Vailey, has topography charact erized, by gently sloping
hills and low, narrow ridges. west of Littre Norih i4ountain the
slopes are steep and the general elevation much higher. The maximum
and minimum elevations and total relief for each {uadrangle are:

Stokesville
Parnassus

Maximum Elevation
in Feet

3+50

17+0

Minimum Elevation Total Relief
in Feet in Feet

r4+0
1200

20r0
5+0

Figure 1. Index map showing ]ocation of the Stokesville and parnassus
quadrangles, Augusta County.

The earliest "derailed" geologic map of the area was the staunton
folio (Darton, 1894). Inwestigations by Butts (rg33, rg40-41) incruded
the area.of this report.-Brenr (1960, lt. t; mapped a small portion of
the northeast corner of the parnassus qordt"rgie, and georogic studies
of portions of the area-were made by Fara 1tos71, pa-tterson (r95g),
and Fitzgerald ( 1966). The field inveitigation was begun in March tgoz
and completed in November 196g.

Numbers preceded by ,,R" in parentheses (R_3624) correspond to
sample localities on Plates l and 2ithose preceded by,,F,' (F-sit) cor-
r:spond to localities on Plate 2 where fossil specimens were collected.
These samples and fossils are on file in the repository of the virginia
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Division of Mineral Resources where they are available for examina-

tion. Localities where typical fossils may be seen are indicated on

Plates I and 2. The writer wishes to thank Dr. James L. Calver, Com-

missioner of Mineral Resources and State Geologist, and other staff

members of the Virginia Division of Mineral Resources for their aid in

the preparation of this report.

STRATIGRAPHY

The rock strata cropping out in the area are divided into 26 forma-

tions that form 17 mappable units on the bases of lithologic character

and fossils. The total itratigraphic thickness is approximately 17,000

feet. The oldest rock exposed is the Elbrook Formation of Middle

cambrian age, and the youngest is the Pocono Formation of Early
Mississippian age (Table 1). Southeast of the North Mountain fault,

the area is underlain by folded Cambrian and Ordovician dolomites,

limestones, and sandstones. Little North Mountain is underlain by
steeply inclined Ordovician, Silurian, and Devonian sandstones, shales,

and limestones. West of Little North Mountain the Devonian and

Mississippian shales and sandsrones are folded in a broad syncline.

CenrsnreN SYsrBnn

Elbrook Formation

The Elbrook Formation, a heterogeneous unit composed of dolomite

and limestone, is exposed along and southeast of the leading edge of

the North Mountain and Pulaski-Staunton thrust sheets. The dolomite

is fine to medium grained, medium to dark gray, thin bedded, and

argillaceous. This lithology is dominant in the formation and is easily

recognized by the punky yellow coating on weathered surfaces and

the slabby or shaly plates that develop during weathering. Limestones

in the Eibrook (R-3624) are fine grained' dark gray to black, and

weather light gray. Some of the limestone, particularly near al. aoP,

consists of algal biosrromes that have been partly dolomitized (Figure

2). In areas where the formation is well exPosed, the upper 300 to

400 feet (dominantly algal biostromes) of the Elbrook probably could

be mapped as a seParate formation. West of Stover, along State Road

737 aidin adjacent fields (Plate 1), the Elbrook is exposed in a series

of folds that illustrate the incompetent nature of the formation.
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Table l.-Geologic formations in the Stokesville and Parnassus

quadrangles.

Neue

Alkalic
intrusive
rocks

Pocono
Formation

Map
Symbol

Mpo

Dhs

Dmn

Hampshire
Formation

Chemung
Formation

Brallier
Formation

Millboro Shale-
Needmore
Formation

Oriska,ny
Sandstone

Licking Creek
Limestone

Cnenecmn

Sand and clayl sandstone
gravels with unconsolidated
sand and clay.

Dikes and plugs of alkahc
composition.

White to gray, medium-
grained sa,ndstone; quartz-
pebble conglomeratel buff
to black shale: minor thin
eoal beds; plant fossils in
shale and coal.

Chiefly chocolate-brown
sandstone, shale, and mud-
rock.

GraSz to green sandstone,
shale, and conglomeratel
fossili{erous.

Greenish-gray, stiff, mica-
ceous shale a,nd thin-bedded
sandstonel sparsely fossil-
iferous.

Millboro Shale-fissile black
shale, weathers light gray
or pinkish. Needmore For-
mation-olive-green shale,
fossiliferous.

Coarse-grained, rusty-brown
sandstone wil,h calcareous
cement: fossiliferous.

Light- to medium-gray,
cherty a,nd sandy limestonel
fossiliferous.

Approxi-
mate

Thickness
(feet)

0-140Quaternary

Jurassic-
Cretaceous

Mississippian

Dch

Devonian

Alluvium
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Table l.-Geologic formations in the stokesville and Parnassus

quadrangles.-Continued

Acu Neuu
Map

Symbol Cnlaecrnn

Approxi-
mate

Thiclrress
(feet)

I)evonian

Silurian

Healing Springs
Sandstone

Coeymans
Limestone

DS

Coarse-grained, rustY-

l:::1"":=u*"1"-
Coarse-grained, crinoidal
limestone.

5

10

Keyser
Formation

Medium-gray, fine-grained,
nodular limestone; some

shale and sandy beds; fossil-
iferous.

70

80Tonoloway
Formation

Gray, thin-bedded, argilla-
ceous limestone.

Bloomsburg
Formation

Red shale and sandY mud-
rock.

40

140-160
Keefer Sand-
stone-Cacapon
Formation

Scl

Keefer Sandstone-white to
gray, fine-grained sand-
stone. Cacapon Formation-
red sandstone and red and
green shale.

Tuscarora
Formation Stu

White to gray, fine-grained
sandstone; some quartz-
pebble conglomerate'

0-200

Ordovician

Juniata
Formation-
Oswego
Sandstone

Ojos

Juniata Formation-red
shale and mudrock; brown
to red sandstone. Oswego

Sandstone -greeni 
sh- graY

sandstone with limonitic
specks.

250

1500Martinsburg
Formation

Omb
Olive-green to graY, calcar-
eous, silty shale; thick-
bedded, greenish sandstone
locally present at toP.

Edinburg
Formation Oe

Dark-gray, nodular-weath-
ering, fossiliferous lime-
stone; minor black shale.

m0



6 VIRGINIA

Table l.-Geologic

DrvrsroN op MrNnner, Rpsounces

formations in the Stokesville and Parnassus
qua drangles. -Continued

Ordovician

Naun

Lincolnshire
Formation

Map
Symbol Crranacrpn

Dark-gray, finely crystal-
line, cherty limestone.

Dove-gray, compact, high-
calcium limestone.

Approxi-
mate

Thickness
(feet)

75-150

50-135

Light-gray, fine-grained,
thick-bedded, dolomite ;
some medium-gray lime-
stone.

Bluish-gray to black lime-
stone with black chert;
minor fine-grained, medium-
gray dolomite.

Gray laminated limestone;
thick-bedded dolomite; thin
sandstone beds.

Cambrian
Gray thin- to thick-bedded
limestone and dolomite;
shaly dolomite.

. Th-" top of the Elbrook is above the uppermost occurrence of yel-
lowish-weathering shaly dolomite and algal biostromes. The base of
the formation is not exposed in this area. Thickness of that portion of
the Elbrook exposed in the area is estimared to be 1000 feet. Fossils
found in the Elbrook include algal masses and trilobite and brachiopod
fragments.

Conocoiheague Formation

outcrops of the conococheague Formation are in a wide northeast-
ward-trending belt parallel to State Highway 42 from the southern
._dg" of the Stokesville quadrangle (Plate t) to the northern edge of
the Parnassus quadrangle (Plate 2) and in a small belt in the souiheast
part of the Parnassus quadrangle. The conococheague is composed of

New Market
Limestone

Beekmantown
Formation

Chepultepec
Formation

Conococheague
Formation
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thin-beclded, medium-gray to bluish-gray limestone and dolomitic lime-

stone and thick-beddJd, 
"light- to tttediutn-gray dolomite with minor

amounts of coarse-grained- dolomite, dolomitic sandstone, and sandy

dolomite. Lenticular beds of intraformational conglomerate are com-

mon in the formation. Minor amounts of gray to black, oolitic chert

(R-3625) and black dense chert are Present throughout the tormatron'

Figure 2. Algal structures in the upper part of the Elbrook Forma-

tion along State Road 760,0.1 mile west of its iunction with State

Highway 42 (Plate 1).

The thicker dolomitic sandstones (5 to 10 feet) are Present only in the

lower 700 to 800 feet of the forrnation. The conococheague is well

exposed from ArIt. Solon southward along State Road 731 to Moscow

and along State Road 7J9 east of Parnassus parallel to Moffet Creek

(Plate 2). One mile north of Mt. Solon is a notable scenic attraction,

Natural Chimneys. These natural features composed of horizontal

bedded dolomite and limestone wele formed by dissolution of the

rock along vertical joints.

The top of the conococheague is not well exposed in the area of

study but is placed below the first siliceous limestone in the overlying

Chepultepec. Thickness of the formation is estimated to be 2200 feet.

Large, almost completely dolomitized and partially silicified algal

masses are Present in the conococheague.



S'Lorosvnre eNt Penxassus Quetn,txcrns

thin-bedded, medium-gray to bluish-gray limestone and dolomitic lime-
stone and thick-bedded, light- to medium-gray dolomite with minor
amounts of coarse-grained dolomite, dolomitic sandstone, and sandy
dolomite. Lenticular beds of intraformational conglomerate are com-
mon in the formation. t\{inor amounrs of gray to black oolitic chert
(R-3625) and trlack dense chert are presenr throughout the formation.

Figure 2. Algal structures
tion along State Road 760,

Highway 42 (Plate 11.

in the upper part
0.1 mile west of

the Elbrook Forma-
junction with State

of
its

The thicker dolomitic sandsrones (5 to 10 feet) are present only in the
lower 700 to 800 feet of the formation. The Conococheague is well
exposed from Mt. Solon southward along State Road 731 to A,{oscow
and alo'g State Road 739 east of Parnassus parallel to Moffet creek
(Plate 2). one mile north of N{t. Solon is a notable scenic attracrion.
Natural chimnevs. These natural features composed of horizontal
bedded dolomite and limestone were formed by dissolution of the
rock along vertical joints.

The top of the Conococheague is not rvell exposed in the area of
study but is placed below dre first siliceous limestone in the overlying
chepultepec. Thickness of the formation is estimated to be 2200 feet.
Large, almost completelv dolomitized and partiallv silicified algal
masses are pfesent in the Conococheague.
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Chepultepec

MrNenar, Rosouncrs

Sysrpm

Formation

*.Thlchegultepec limestone was named by Ulrich (lglt, p. 638).
The chepultep_ec of this report is equivalent to the Stonetrenge of
Pennsylvania (Stose,-1908) and Maryland (Sando, 1958) and in part
correlates with the chepultepec of southwestern virginia and easrern
Tennessee. The formation can be divided into three-members: (r) a
lower limestone (Stoufierstown member of Sando, 19ig), (2) a middle
cherty fossiliferous limestone, and (3) an upper unit of interbedded
limestone and dolomite. The lower limestone member is a dark-gray,
fine-grained, dolomitic limestone with siliceous raminae. Butts (i94t,
p' 9t) placed this unit in the conococheague; however, recent investi-
gations (wood, 1962) showed that this lower limestone contains a
chepultepec fauna. Small brachiopods (Finketnburgia), rounded algal
masses, black chert nodules, and gnarly black chert characterize ihe
blue-black middle limestone member. The upper member is composed
of dark-gray, dense limestone and medium-giay, fine-grained dolomite.
At a location 0.2 mile due west of the junction of staie Roads 73i and
8_35, recrystalline dolomite abuts the typical fine-grained limestone of
the chepultepec. Several magnetic traverses were made across the
recrystalline mass and a small positive anomaly of 100 to 200 gammas
was recorded. It is suggested that a dike may be responsible for both
the anomaly and the ricry_stallization. A comprete section of chepul-
tepec is exposed north of state Road g]s,0.2 mile west of its iunclion
with State Road 733 (Fara,1957, p. 9-10).

^ 
The Chepultepec generally occurs in valleys berween ridges of

Conococheague sandstone and conical hills and ridges of chertv*Beek-
mantown dolomite. The lower contact is placed"at the base of the
lowest siliceous limestone in the chepultepec. The upper contacr is
placed at the base of thick-bedded dolomite with Beetmantown-rype
gastropods. Small curved cephalopods are present, and brachiopobs
(Finkelnbwgia) are relatively common in the middre member 

"nd 
l.r,

common in the other members. The formation ranges in thickness from
175 to 250 feer.

Beekmantown Formation
several lithologies are present in the Beekmantown Formation: (r)

light-gray,-fine-grained dolomite; (2) dark- to medium-gray, fine_
grained dolomite and limestone; (3) dark-gray, coarse-grairied"recrys-
talline dolomite; and (4) medium- to light-gray, veiy fine-grained
limestone. weathered surfaces of the doromite ani dolomitic liriestone
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are fluted, and in many exPosures a cross-hatched pattern has formed'

Along State Road 613 from its intersection with state Highway 42 to

the jinction of State Roads 613 and 754, the Beekmantown is well

exposed (Plate 2). Overturned upper Beekmantown is exposed 0'25

,nil" 
""r. 

of Jennings Gap in the footwall of rhe North Mountain fault

(plate 1). ih" lo,i'"t 
"nd 

*iddl. portions of the formation are well

exposed along State Roacl 754 ea.stward from its intersection with

State Highwiy 42 (Plate 2). Chert occurs throughout the formation

and is abundant in the lower portion.
The lower contact is placed at the base of thick-bedded, gastropod-

trearing dolomite overlying the interbedded limestone and dolomite of

the up"per Chepultepec. ftt" uPPer contact is probably- unconfotmable

*ith iire overlyingtNew N{arket and is placed at the base of the first

thick sequen." oidor'.-gray limestone with no dolomite. The thick-

ness is approximately 1700 feet.

New Market Limestone

The New Market is a thick-bedded, dove-gray, cryptocrystalline

limestone (R-3626) with a few 2- to 3-inch-thick dolomite beds near

the base. The thickness ranges from 50 to 135 feet (Edmundson, 1945,

p. 104; Fara,1957, p. tZ, tl). Several lpecies of.gastropods and a

imall tetracoral are pres.nt in the New Market. The formation crops

out along the east e-dge of Little North Mountain in a northeastward-

trending:belt in the footwall of the North Mountain fault (Plate 1)

and on-both limbs of the Long Glade syncline (Plate 2). The New

Market is well exposed in the field south of state Road 646, 0.7 mile

east of its junction with State Highway 42. At the junction of state

Roads 613 and 7 54, 0J mile west of Long Glade creek, approximately

130 feet of limestone is exposed. An almost complete section of New

Market is exposed 0.8 mile south of the iunction of State Roads 751

and 613 (Plate z). The lower contact is placed at the base of the

lowest thick sequence of dove-gray limestone' The uPPer contact is

placed at the baie of cherty, daik-gray limestone of the Lincolnshire.

Lincolnshire Formation

The I-incolnshire Formation is a dark-gray, medium- to coarse-

grained, silty, cherty limestone. The chert is black and blocky and

[enerally o".rrt, along bedding planes. E19o;ure1 of Lincolnshire are

!r"r"r, in the ,"-. uri", where ih" N"w Market is well exposed. The

i,incolnshire forms linear ridges. Silicified trilobites, brachiopods' ostra-

codes, and bryoz-oans are abindant locallv. The thickness ranges from

75 to 150 feet"
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Edinburg Formation

Two facies of the Edinburg Formation are present in this area, theLiberty Hall and theLantz-A.li]k 1Frr", 195.7, p. t6_18). The Liberty

^Til, Il:"r 
is composed.of 

.black, fine_grained, argillaceous limesrone

::t, ::j::,1i-prnk-weathering shale; it occurs orr1h" southeast stopeor Lrrue Norrh Mountain and along Long Glade Creek. The over_lying Lantz Mills facies is a c'bbly_" o, ,rJd,rl"r_*."rt *i"g, ;edium_
grained-, dark-gray to black rimesrone. Both facies have beei subjected
to much intraf.rmational fording and faulting and may be recognizeclin part by the abunda'ce of fiactures fiiled with white carcite anddolomite' Graptolites (F-s2r), which are common in the Liberry Halr,are presenr in rhe west limb 

.of 
tfre Long Grade syncrine)r The arga

Mastopora pyrif orrnis (osgood and Fischer, rg60, p.'8g6-g02) is presentin both facies, although iiis more abundant in the Lantz Milrs facies.
Brachiopod and gastropod fragments are arso abundant. on the south-
east slope of Little North Mountain 0.25 mile east of the intersection.t 1 9a."tthway 250 and State Road 736, the Edinburg is well ex_
posed (Plate l). The formation is exposed along state Riads 753 and
111 

b:-"= I.ong Glade Creek and'their junclions with State Road699. The 
-Edinburg is well exposed for a distance of 0.5 mile along

State Road 699 northeast of itslunction with State Road 613 (plate 2).The lower contact is praced ai the base of the first brack share; the
uPper contact is at the base of the first thick sequence of greenish-gray,
stiff, silty shale. The thickness is estimated to be 900 feet.

Martinsburg Formation

. 
on the.east slope of Little North A4ountain the Martinsburg Forma-tion consists of yellow-weathering , gray, carcareous share and dark-gray, fossiliferous limestone with sandsione near the top. The sand-

stone is_medium grained,,lightgray, and rusty weathering. In the trough

lj"l*}:g _"]3: 
syncline the Martinsburg is mostty a greenish_gray

rossrrrterous shale with thin siltstones. The lower contact-is arbitrarily
mapped at the base of the first approximatery 4-foot-thi"k $e.nirrr-g.ray shale; the upper contact is placed at the base of the fiist gray,limonite-specked sandstone of the oswego. Fossils present incrude thetrilobite Cryptolithus sp. (F-822), the brachiop od Orthorhynchula sp.,and several unidentified species of brachiopods. The ostricode pseu-
dorak'uerella ahalirata occurs in the lower and middre portions of theformation. The thickness is estimated to be 1500 feet.



S'r'oKasvrI-t-s eNu PanNessus QueunRr'lclrs 1l

Oswego Sandstone

In the area of study, the Oswego Sandstone is exposed only at the

south end of Buck Hitt. tt is a m-edium-grained, greenish-gray' rusty-

weathering rock (R-3527); scattered-blebs of limonite are common

and clay #ll, o".o, in a f# layers' This sandstone occurs below poor-

ty ."pJr"a reddish beds of the Juniata Formation (with which it has

been combined for mapping porpose') and above the more friable

sandstones or tne upp., i'iut,Tniuuig' The oswego is.genera\ covered

on the southeastern slopes of Littie North X'Iountain and Buck Hil['

The thickness of the foimation probably does not exceed 150 feet'

Juniata Formation

'I"he Juniata Formati<-rn is poorlv exposed at the south end of Buck

Hill. Its Presence is indicated neai the-crest of Little North Mountain

and Buck Hill by the occurrence of red mudrock and shale float' The

formation i, .o*por"J of lumpy red shale and mudrock and red to

brown, fine- to *"aio*-g,"inel'sandstone' The thickness is estimated

to be 100 feet. Becaus" oT poo, exPosures' the Oswego and Juniata are

mapped as one unit.

Srr,unr,tN SYslnn'r

Tuscarora Formation

The Tuscarora Formation is a tough' white to Jighl-gray' 
fine- to

medium-grained srnJrtone (R-3627;l 'q few beds-of quartz-pebble

;;;i;#t"," 
",ra 

tnin'-nofi-"ototta shale. are P*:"l'^:",:T l^o--tt to

feet of the formation. The maximum thickneis is 200 feet on Little

North Mountain 1 mile north of Jennings Gap' The lower contact is

placed ar the base of the first white to gray sandstone, and the UPPeI

:;ntacris placed atihe lowermosr ,'red-b.d" of the cacapon Forma-

uon.

CacaPon Formation

The Cacapon Formation is present iust northwest of the crest of

Little North Moont"in. It consists of red and green thlles; 
red' medium-

srained sandstones; red, oolitic hematite beJs; and ferruginous sand-

3;r. fr_,]n, *hi* ro gray, fine-grained sandstones are also presenr.

The Cacapon croPs out at iht 
'ooih-"st 

end of Buck Hill and in the

r,voods a fer.v hundred feet to the north' No fossils were found in this

"re"; 
ho*"ter, the foi*"tio" is fossiliferous to the south at Buffalo Gap'
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f'he thickness is about 100 feet. Because both
lying Keefer are rhin and poorly ."oor.J;n
have been mapped as , singie unl, (p'trr.ll.

Rl:souncr:s

the Cacapon and over-
the area of study, they

Keefer Sandstone

The Keefer sandsrone is present on the norrrrwest sl'pe of Littre
I:tr!_ A4ountain, and it is *itt .*por"J at the south end of Buck Hill.The Keefer is gray to-rusry brown and fine to nr"aio_ g*i".i. ffr.lo-wer conra"t ii pt."a.t ih. t.rp orirr"'upp.rmosr red or green shareor sandstone of the gr""pT,, thi.u.nfer contacr is taken as-the top ofthe uppermost sandstone.- T'he thickiess ranges fr'nl 20 to 30 feet.

I]ppun Snunrex_Lor.r,un DcvoNreN Rocxs
ln the area of study, the Bloomsburg, Tonoloway, and Keyser for_nrations, Coeymans Li-.rron., Healiig Springs S*drto.r.,,LickingCreek Limestone, a1{ O,riskanl, 

-a::,-qrer. 
are thin and poorty ex_posed' Individual units range in thickness from about 5 io g0 feeq

:li Y._.::^,1g:':g'*. thiJkness of about 300 feet. For the pur-puse or mappllg' these upper Silurian-Lower Devonian rocks havebeen considered as on" unit.

Bloomsburg F ormatit_rn

. fhe only indicatiol of-the_presence of Bloomsburg Fonnation inthe area is at the south end of Buck Hil. At this locariiy ,.J*raro"tfloat was found between Keefer sandstone and Tonoloway limestone.The formation is composecl of l"*i,r"t"J r"d shale, red mudrock, andbrownish-red, fine-grained sandstone and- siltstone. The thickness isestimated to be aboit 50 feet.

Tonoloway Formation

l'he Tonoloway Formation consists of raminated, medium- to dark-gray, fine- to- very fine-grained, argillaceous limestone. The lowercontact is at the top of. the uppermo-st ,,red bed,, of the Bloomsburg,
and the upper conract is praced at the base of the rowermost cobbly
bed of the Keyser. The formation is poorly exposed in Moffett Creekand along state Road 728 at the ,ouih end of Buck H'1. The small
brachiopod cawarotoechiu cf. c. titchfiertlensis and, the ostracoder'eperditia cf" L. arta were found'n pieces of float. The thickness is
about 80 feea
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Keyser Fortnation

The Keyser Formation was narnecl by Swartz (1913, P' 98-102)

from a q.rrrry at Keyser, West Virginia. It can be divided into two

memberg the lower unit is a cobbiy-weathering, fine-grained' dark-

gr"y, forriliferous limestone, and the 
-upper 

unit is a medium- to dark-

ir^y', n',- ro coarse-grained, fossilifeious limestone. Crinoidal lime-

Iton" in the upper pait resembles the overlying -Cg:f..-*:' 
The for-

mation i, pooiiy exposed at the south end of Buck Hill. The thickness

is about Zb feei. The lower limestone is Silurian age (Bowen, 1963)

and contains the "Cbonete{ ierseyensis zone (Swartz, 1929)' The

upper limestone contains the Favosites helderbergiae zone (Swartz'

1929) which is of Devonian age.

Coeymans Limest<-rne

T'he Coeyrnans is a medium- to light-gray -'."d .pinkish'. 
coarse-

grained, criioidal limestone. The unit ii exposed.in the gaps.in Little

North Mountain south of U. S. HighwaV ZiO and at the south end of

Buck Hill. The lower contact is taken at the base of the lowermost

thick crinoidal limestone above the dark-gray, fine-grained upper

limestone of the Keyser. The upper contact in this area is at the base

of the Healing Springs Sandstone. The thickness of the Coeymans

does not exceed 10 feet'

Healing Springs Sandstone

The Healing Springs Sandstone is friable, light.gray' medium to

coarse grained] and rnieathers to a rusty brown. This formation was

identified from float and stratigraphic position of a few scattered out-

crops along the northwest slop"e or uttt. North Mountain. The thick-

ness is less than 5 feet.

Licking Creek Limestone

The Licking Creek Limestone may be divided into rwo members:

(t) a lower niember that is medium- to dark-gr-ay, fine-grained, cherty

limestone and (2) an uPPer member that is light- to medium-gray'

coarse-grained, iandy limestone. Fossiliferous chert float is generally

the onlj, indication Lf .n" Presence of the formation' A nearly com-

plete siction is exposed aiong Swoope Run, 0'7 mile south of the

junctio' of U. S. iligh-"rt 2io and State Road 736 (Plate 1)' The

ihi"krr.r, probably i, i"r, thao 7 5 feet. In the lower member the chert

contains abundant brachiopod fragnrents.
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Oriskany Sandstone

,J$-9tfuIany is a friable, gray, medium- ro coarse_grained sandstone(R-3628) that is stained wiih iro' oxide on wearhered surfaces. It
occurs in isolated areas arong the rower northwest slope of Littre North
Mountain. A well-exposed -section 

is present at the south end of BuckHill. The lower coniact is placed ar the top of the uppermost sandy
limestone of the Licking creek. The upper contacr is unconformabre
with the olive-green shale of the Needni<lre Formation. The thicknessrarely exceeds 20 feet- and generalry is ress than 5 feet. costispirifer
arenosus was identified.

Drvonren Svsrpna

Needmore Formation
The Needmore Formarion and the tr{illboro Shale were mapped as

" -u1xr -blcause 
of poor exposures. The Needmore ar the south endof Buck Hill is a thin-beddld, dark-gray to orive-green shale with thin

black fissile shale near the base and 
"ren 

es of argiiraceous rimestone in
the upper portio.. The unconformable lower contact is well defined
where exposed as a shale overlying the Oriskany Sandsrone. The upper
contact is nowhere exposed iri thi area. A ,*"ll topographic lorrand
small springs and seeps located about 100 feet above-the base of the
Needmore and below definite Millboro-type share near the northwesr
base of Little North Mounrain probably'rlpr.r.n, the position of the
Tiog" metabentonite. The thickness of the Needmore is less than r00
feet. Fossils are relatively abundant in the Needmore; more than 20
species of ostracodes and at reast l2 species of brachiopods are present.

Millboro Shale

The Millboro Shale is black, fissile, and weathers to a buff color,
concretions 

_ranging from l inch to 3 feet in diameter are present,
especially 0.5 mile southwest of the iunction of state Roads izg and
730 (R-3629). The upper conract is taken at the uppermost black
shdle below the greenish-gray shale of the Brallier. The thickness is
estimated to be 600 feet; however, intraformationar fording and fault-
ing-are present. The small brachiopod orbicuroidea rninutiwas identi-

The Brallier Formation consisrs of subfissile, stifi, green ro gray,
micaceous, sandv shale (R-1630), commonly with unerien or dinipred
surfaces. Interb"edded with the shale are layers, up to 6 inches thick,
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of greenish-gray, very fine-grained, blocky sandstone. Exposures of
the formation occur along the lower slopes of Lookout and Crawford
mountains. The lower contact is at the base of greenish-gray shale

above black Millboro Shale. The uPPer contact is taken below the

lowermost zone containing large Chemung-type brachiopods, and be-

low the lowermost thick sandstone if no fossils are Present. The ap-

proximate thickness is 2000 feet.

Chemung Forntation

The Chemung Formation is composed of greenish-graf, medium-

grained, arkosic sandstone and olive-green to greenish-gray shale. In
addition to the sandstone and shale, thin beds of conglomerate (R-
36ll), up to I foot thick, are common; red and chocolate-brown
shales are common in the upper portion of the unit. The lower con-

tact is placed at the base of the lowermost 3-foot-thick sandstone of
the Chemung or below the lowermost zone containing large Chemung-
type brachiopods. The contact with the overlying Hampshire is
placed at the base of the lowest thick red bed sequence. Fossiliferous
sandstones and shales in the Chemung are exposed along U. S. High-
way 250,0.8 mile west of Whites Store (Plate l). A more complete

section may be seen along Leading Ridge Road west of Todd l-ake
(Plate t). The thickness is about 2500 feet.

Hampshire Formation

The Hampshire Formation is composed of moderately thick-bedded,
chocolate-brown, medium-grained, arkosic and micaceous sandstone

and lumpy red to green mudrock and shale. Along the Forest Service

road west of North River Gap (Plate t), the Hampshire is well ex-

posed (Fara, !957, p.27). The lower contact is placed at the base

of the lowest thick red bed sequence. The upper contact is placed

above the uppermost red beds and below the thick sandstones of the

Pocono. The thickness is about 2200 f.eet.

MrssrssrppreN Svsrn'nt

Pocono Formation

The Pocono Formation is composed of fine-grained, medium- to
light-gray, argillaceous sandstone (graywacke) (R-3632); olive-green

to dark-gray shale; and thin, carbonaceous shales (R-3633) (Figure 3).
Thin beds of low-grade coal have been described as occurring in the

Pocono west of North River Gap (Horvell, 1925). The lower contact
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is placed at the base of thick sandstones above Hampshire red beds.

the ynqel portion is not exposed. The formarion is well exposed in

folh Y"r. Gap 
-and 

along the Forest Service road near Camp
Flather. Portions of the formation present are estimated to be up to
700 feet thick. Plant fossils occur in the carbonaceous shales.

Figure 3. Resistant graywackes in the pocono Formation at Nortlr
River Gap along State Road 718 (plate t).

MBsozorc IcNBous Rocrs

Forty-one dikes, sills, or plugs of alkalic composition have been
mapped in the area. The rocks are of two g".r"r"l types, nepheline_
natrolite syenite and teschenite. The nephelini syenite-ii a porphyritic
igneous rock characterized by alkalic feldspar ,tri orr" o, -ir. feldspa-
thoids. The dikes are generally dark green and weather to a brownish
gray (R-3636). The phenocrysts are lath-shaped crysrals of natrolite
and square-shaped crystals of analcime. Nepherini syenite is well
exposed at the following localities: south of Stribling springs, in the
field soutlr of the iunction of State Roads 7J0 md zzi (B.-lais) (plate
1); across state Road 764 and in the adiacent field to the west r mile
no_rth.of its junction wirh state Road 7i0 (plate 1); and at the hilltop
0.3 mile south of Centerville along State Road 699 (plate 2).

Teschenite in the area is a coarse- to fine-grained igneous rock
composed of calcic plagioclase, abundant euhedral brown triotite
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Figure 3' Resistant graywackes i' the p.cono Formadon at North
River Gap alons State Roacl 718 (plate 1).

Mosozorc Icr.-tous Rocrs

Forty-one dikes, sills, or prugs of alkalic composition have bee'
mapped in the area. The rocks-rr. of two g.rr"rrl types, nepheline_

.The nepheline syenite ii a porphyritic
kalic fsh5pxr and one o, -or. feldspa_
dark green and weather to a brownish
ts are lath-shaped crystals of natrolite
analcime. Nepheline syenite is well

exposed at the following localities: south of Stribling Spri'gs, in thc
field soutlr of the junction of State Roads 730 and rzs"6.-leisi 1rt"r"l); across state Road 761 and in the adjacent field to the west l mile
llt'h.:f its junction with State Road 7jo (plate r); and at the hiltop
0.3 mile south of Centerville along State Road 699 (plate 2).

Teschenite in the arel is " .irrr._ to fine_grained igneous rock
composed of calcic plagioclase, abundar.rt euhedral bixl,n biotite
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and/or hornblende, and, rarely, altered olivine, titaniferous pyroxene,
and apatite. Analcime is fairly abundant and occurs as glassy or milky
crystals in vugs. Wollastonite and garnet, variety andradite, (R-3634)
have been formed as a result of contact metamorphism (R. W. John'
son, Jr. and Charles A4ilton, personal communication).

These rocks form a portion of an alkalic complex that adjoins a

basalt-andesite complex to the west in Highland Counlf, Virginia, and
Pendleton County, West Virginia. The intrusion of these bodies is
considered to be related tectonically to the major local structures of
the Appalachian Valley, the Massanutten synclinorium and the Pu-
laski-Staunton and North Mountain faults.

QuernnNenv Sysrorr

Alluvium and gravel of possible Quaternary age occur east of North
River Gap and in most stream flood plains (Figure 4). Alluvial ma-
terials along the streams are composed of unconsolidated fine to coarse
sands and gravel. Extensive areas of gravel occur east of North River
Gap and east of Jennings Gap where the gravels have been derived
from the Tuscarora, Keefer, Brallier, Chemung, and Hampshire for-
mations. At North River Gap much of the gravel is derived from
the Pocono Formation. Because of the dissolution of the carbonate
rocks in the overthrust block of the North Mountain fault, the area
east of North River Gap acted as a trap for the gravels. Fara (1957)
reported that the gravel may exceed 140 feet in thickness near Castle
Hill.

l$zt :11,

iii'@ %.1

Figure 4. Flood plain along North River. View is northward from
a point 0.5 mile northwest of Mt. Solon (Plate 2).
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and/or hornblende, and, rarelv, altered olivine, titaniferous Pyroxene'
and apatite. Analcime is fairly abundant and occurs as glassy o-r milky

cryst;ls in vugs. Wollastonite and garuet, variety Tdt"qt:'-(R-3634)
have been formed as a resulr of contact metamorphism (R. w. John-

son, Jr. and Charles Ililton, personal communication)'

Thes. rocks form a portion of an alkalic complex that adi.oins a

basalt-andesite complex to th. west in Highland County, Virginia' and

pendleton county, west \rirginia. The intrusion of these bodies is

considered to be related tectolnicallv to the major Iocal structures of

the Appalachian \ralley, the N{assanutten synclinorium and the Pu-

laski-Siaunton and North N{ountain faults'

QulrnnN.Lnv SYsrBrr

Alluvium and gravel of possible QuaternarY age occur east,of.North

River Gap ..d i". most s;eam flood plains (FigYI: 4)' Alluvial ma-

terials along the streams are composed of unconsolidated fine to coafse

sands and gravel. Extensive areas (

Gap and east of Jennings GaP r'vl

from the Tuscarora, Keefer, Brall
mations. At North River GaP m
the Pocono Formation. Because of the dissolution of the carbonate

rocks in the overthrust block of the North Nlountain fault, the area

east of North River Gap acted as a trap for the gravels' Fara (1957)

reported that the grru.i may exceed t4b feet in thickness near Castle

HiII.

Figure 4. Flood plain along North River' View is northward from

" loi.rt 0.5 mile nbrthwest of N{t. Solon (Plate 2)'
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STRUCTURE

,.The sedimentary rocks are folded in northeastward-trending syn-
clines and anticlines. Minor folding, also trending northeastward in
the Elbrook, Conococheague, Brallier, and Chemung, is present. The
folds and faults are described in order of their geographic occurrence
from east to west.

Purasrr-SreuNToN Feulr
The Pulaski-Staunton fault trends northeastward across the southeast

portion of the Parnassus quadrangle (plate 2). Southeasr of the fault,
the Elbrook and conococheague formations are folded into a broad
syncline and an anticline. ThE Elbrook Formation forms the hanging
wall of the fault and the Beekmantown, New Market, LincolnshirJ,
and Edinburg formations locally form the footwail. The fault zone is a
silicified dolomite and chert bieccia. The angular fragments are gen-
erally rectangular in shape and range up to 2 inches in length.

LoNc Greoe SyNcrrNs

Extending northeastward from Spring Hill ro centerville and parallel
to Glade valley, is the Long Glade syncline. The sourheasr limb of
this syncline has been overridden by the pulaski-Staunton fault causing
it to be overturned to the northwest. The axiar portion is occupiei
!{ ,h-. Martinsburg Formarion, and cherty limestone ridges of the
Lincolnshire Formation outline the structure.

Nonrn MouNrerN Faurr eNn Assocrarpl SrnucruREs

_ _Ft9- 1 point about l0 miles northwest of Lexington, Vrginia, the
North Mountain fault has been traced northeastw-ard apprJximately
160 miles to the Bear Pond Mountains, washington co-'nty, Mary-
land. The fault extends across the stokesville {uadrangte (etate itr
from sourhwest to norrheast a distance of r0 milei. Butti 1tvll, tv+0,
p.-+52-453) presented the first "detailed" map and discussion of Little
North Mounrain in central Augusta counry. Fara (1957) and Fitz-
gerald (1966) studied the geology of the mounrain in the Stokesville
atea.

Giles (1927, p. 53) considered the structure of Littre North Moun-
tain in northern virginia to be a faurted monocline of overturned
beds.with ,t..p,rootli.asterly dips. He believed the maior fault was
continuous on the west side of the mountain and that iaults on the
east side were distributive from it. Most later reports have indicated
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that the major fault is on the east side of the mounrain and has dips
to the southeast which are generally less than 20 degrees. Butts a;d
Edmundson (1966, p. 79) and Fitzgeratd (1966) indicated that the
major fault, although on the east side of the mountain, has branches
on the west side and that gaps in the mountain may result from the
intersection of these faults.

Field evidence in the stribling Springs area (Plate 1) indicates that
the maior fault is on rhe east side of Little Norrh Mountain and thar
at least in this area there is a continuous fault on the west side of the
mountain in the Millboro Formation (Figure 5). Intersection of the
North Nlountain fault and faults on the wesr side of the mountain,
along with some stratigraphic thinning, probably caused ail of the
gaps in the area of study except the one at Stribling Springs. In gen-
eral, the closer these faults are, the lower the elevation of the moun-
tain. The faults are merged at a location 0.9 mile south of the junction
of State Roads 730 and 747 (Figure 6). At the north end of the hill
about 1 mile southeast of Stokesville (Plate 1), the faults merge, and
elevations along the trend of the mountain are quite low for 

" 
dirt"n..

of 15 miles to the norrheast. About I mile southeast of Stokesville,
just northeast of the junction of State Roads 730 and 747, separate
blocks of Licking Creek limestone and Tuscarora quartzite are ex-
posed between the two faults (Figure 7).

Figure 5. Thrust fault at the south end of Buck Hill, 0.3 mile east of
the junction of State Roads 728 and 730 (Plate t). The fault zone is
located entirely within the overrurned Millboro Shale.
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that the major fault is on the east side of the mountain and has dips

to the southeast which are generally less than 20 degrees. Butts and

Edmundson (1966, p. 79) and Fitzgerald (1966) indicated that the

major fault, although on the east side of the mountain, has branches

on the west side 
".td 

th"t gaps in the mountain may result from the

intersection of these faults.
Field evidence in rhe stribling springs area (Plate 1) indicates that

the major fault is on the east side of Little North Ntlountain and that

at least in this area there is a continuous fault on the west side of the

mounrain in the Millboro Formation (Figure 5). Intersection of the

North Nloultain fault and faults on the west side of the mountain,

along with some stratigraphic thinning, probably caused all_of the

g"pr itr the area of study excePt the one at Stribling Springs- In gen-

"r"1, 
th" closer these faults are, the lower the elevation of the moun-

tain. The faults are merged at a location 0.9 mile south of the iunction
of state Roads 73O and 747 (Figure 6). At the north end of the hill
about 1 mile southeast of stokesville (Plate l), the faults merge, and

elevations along the trend of the mountain are quite low for a distance

of 15 miles to the northeast. About I mile southeast of Stokesville'

just northeast of the junction of State Roads 730 and 747, separate

blocks of l-icking Creek limestone and Tuscarora qualtzite are ex-

posed between the two faults (Figure 7).

Figure 5. Thrust fault at the south end of Buck Hill, 0.3 mile east of

the iunction of State Roads 728 and 730 (Plate 1). The fault zone is

located entirely within the overturned Millboro Shale.
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Figure 7. Isolated block of ruscarora quartzite 0.2 mile northeast
of the junction of State Roads 730 and 717 (Plate 1). Here the Tusca-
rora is situated between the North A4ountain fault and another thrust
fault to the west.

_ If deformation began as early as Arlartinsburg time, as suggested by
Brower (1961, p. 81), and was relatively continuous throughout the

Figure 6. North Mountain faulr 0.9 mile south of the iunction of
State Roads 730 and 747 (Plate 1). In this area, the faurt rhat is con-
tinuous on the west side of Little North A4ountain is merged with the
North Mountain fault. Elbrook Formation (on the rigf,r) has been
thrust over Millboro Shale; the hammer is on the fault tiace.
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Figure 6. North Mountain fault 0.9 mile south of the iunction of
State Roads 730 and 747 (Plate 1). In this area, the fault ihat is con-
tinuous on the west side of Little Nortl-r N{ountain is merged with the
North Mountain fault. Elbrook Formation (on the righr) has been
thrust over A.{illboro Shalel the hammer is on rhe fault trace.

Figure 7. Isolated block of Tuscarora quartzite 0.2 mile northeast
of the junction of State Roads 710 and 717 (Plate 1). Here the Tusca-
rora is situated between the North N4ountain fault and another thrust
fault to the west.

If deformation began as early as Martinsburg time, as suggested by
Brower (1961, p. 81), and was relatively continuous throughout the
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remainder of Paleozoic time, local thinning or even absence of units

could easily be explained by nondeposition or localized erosion. some

oniir, prinlipally the Tuscarora' Cacapon, and Keefer, become thinner

along 'strike'ir, "rh" vicinity of the gaps' These areas of thinning re-

,oltJd i' zones of weakness and alsJ placed the incompetent Millboro

shale closer to the axial plane of the overturned anticline along which

the major break occurred.

Wesr MounrAIN SYNCLINE

The West Mountain syncline extends from Hankey. Mountain to

Grindstone Mountain in a northeasterly direction' The Hampshire

Formation occupies the axial Portion to the west and the Pocono' to

the north. The beds dip stelply to the west or are slightly over-

turned on the southeasr limb of tihe syncline in the Lookout Mountain

"r.".- 
fro- iust south of North Rivei Gap to the northern edge of the

area, the beds are overturned and dip to the southeast' The over-

turned limb (that consists chiefly of Focono) forms a narrow ridge

known as Narrow Back Mountain'

MINERAL RESOURCES

INoustnrel Lrn'rBsroNe anp Doron'utn

That portion of the area adioining and southeast of the North

Mountain fault is underlain, for ihe most part, by limestones and dolo-

mites that may be suitable for various lndustrial uses. Edmundson

(|g+5)discussedthedistributionofcarbonaterocksintheareaof
,r"ay'""a included chemical analyses'- The upper part of the Beek-

-u.rio-r Formation and the New Market Limestone contain high-

calcium limestone (over 95 Percent calcium carbonate)' The thick-

ness of the New Market "u.i"g"t 
60 feet, although it is- greater than

130 feet ct the iunction of Staie Roads 613 and 754 (Plate 2). The

upper parr of ine Beekmantown contains 100 to 200 feet of high-

.ifli""i limesrone; however, dolomites or impure limestones are inter-

bedded with the high-calcium limestone. The thickest belt of high-

calcium limestone o"..o* west of Long Glade Creek (Plate 2). An

afandoned quarry in the New Marketls located 0.3 mile S. 25'E. of

if," ;o"".ioti of "U. S. Highway 25o and State Road 736 (Plate 1).

Higi-calcium limestone miy be'osed as flux and_agricultural stone and

in the manufacture of dye, fertilizer, glass,.lime' .paper' portland

cement, mineral feeds, and a variety of olher industrial and chemical

products, as well as for the more common crushed-stone uses'
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Impure limestone (low in magnesium carbonate and containing morethan 5 pe-rcent noncarbonate m"aterial) occurs in, excluding those for-mations that have abundant dolomite, the Edinburg, Cfr.dt;f"., 
"rrdLincolnshire formations. 

Th: Edil!:rg 
_occurs on the east siopes ofLittle North Mountain and Buck Hill"lplate l); it is arso present inthe west lirnb of the.Long Glade synJine fr# iprf.g Fil[ north_northeasrward through thJ area west of centervile and in rhe east

lt:b fr^r3 Spring Hill northeasrward through the vicinity-of 
-Ro-"n

(Plate 2)' The thickness rlnges from 200 io 900 feet. ihe chepul-
::1,.:,.-hi:h averages 200 feel in thickness, crops out in a norrheasr_

Yl-l,ltllotng belt across rhe parnassus quadrangle (plate 2). Theselmpure llmesrones may be useful in the manufa-cture of cement andin the production of agricultural limestone and crushed stone.
The two rhickest caibonate formarions in the area are incruded in

1-llt:1 g::rg composed..of limestone (tess than l0 p.r".r,, *"gr,.riu.r,
:i:o:ll"), 319?.ri1n limestone (10 to 30 percent magnesirim car_Donate)' and doromite 

_(carcium-magnesium iarbonate).- These for-madons are the Elbrook and conolocheague. Their distribution isshown on Plates I and 2. These rocks ma| be used fo, th.-prodo._
tion of agricultural stone and crushed stone and other purposel.

Cnl,rBNr Marnnrers
Raw materials suitabre f.r the production of portrand cemenr maybe available in the area. portlarrd ..-.rrt is minufact;r;J ty 

"r*_bining a.finely ground mixture of rock marerials, co*-orrlf fi_._
stone and shale or clay, and heating it in a kiln at about 2'700. F
(Ba1or, 1965). The bulk.composittn of the *i*r"r.-rpprJ*i_",.,
the following: calcium carbonaie, 75 percent; magnesium carbonare,

1n;1""nrt.silica,, 
I4 percent; alumina, 5 percenr; iro-n oxide, I percent;

ano rmpu'tres rhar may contain surfur and alkalies, r percent. In the

31"" 
.j *dy: the upper part of the Beekmanrown, New Market, and

Lrncornslure tormatlons contain limestones, and the Edinburg. Martins_burE and Millboro formations have shales that may b. ,loit"br. fo,
the production of portland cement.

Suars
Formations rhat are predominantry share occur in approximately 30percent of the area mapped. These formadons are'the Edinburg,

Martinsburg, Needmore, Millboro, Brallier, Chemung, and Hampshire.
Materials from three localities in the area have been-evaruat.a ('crru.r
and others, 1964); the potential uses of these raw materials are com_
piled in Table 2.
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Table 2.-Potential uses of clay materials from the stokesville

quadrangle (data compiled from Calver and others, 196+)'

RepositorE
No. Location

R-1614 Roadcut, 1.5 miles north- Brallier
east, of St,okesville, on

the northwest, side of
Sl,ate Road 764 aPProxi-
mately 0.1 mile west of
the intersection with
State Road 758.

R-1615 Road ct:rt, 2.7 miles north- Millboro
west of Parnassus, just
southwest of the inter-
section of State Roads
730 and 761.

R-1616 Roadcut on the south- Hampshire
west side of State Road
730 approximatelY 0.1
mile west of the inter-
section with State Road
763 in Stokesville.

SamPle Potential

Formation Interaal Use

Composite
sample across
120 {eet of
shale

Composite
sample across
50 feet of shale

Brick, quarry
or patio tile,
and light-
weight aggre-
gate

Lightweight
aggregate

Composite
sample across
114 feet of
shale

Common
brick

Seno eNn Gnevnl

East of North River Gap (Plate 1) there are large quantities of

gravel with lesser amounts of sand. This material is more than 100

feet thick east of the North Mountain fault. Gravel and sand are also

present east of Jennings Gap (Plate l).
Four formations that consist mainly of sandstone are Plesent in the

area, the Tuscarota, Keefer, Oriskany' and Pocono' The Tuscarora

crops out along Little North Mountain' where, because of its re-

sistince to eros;n, it is the ridge maker. The Keefer crops out along

the northwesr slope of Little North Mountain; however, it is very thin

in this area. The Oriskany sandstone is poorly exposed along the

nofthwest base of Little North Mountain where blocks of friable

iron oxide-stained sandstone are Pfesent. The thickness is less than 25

feet. The Pocono is present on Narrow Back and Lookout mountains.
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InoN Onn

Iron oxide has been mined from the lower part of the Beekmantow'
Formation on the old ore Banks Farm 

""rt 
if state Highway-iz ir*north of its junction with State Road 613. It has been"estimated that

several thousand tons of ore were removed (patterson, 19ig). The iron
oxide occurs in a decalcified chert and_^appears to be of rerativery high
grade; however, it is doubtfur that sufficient quantities of mater'ial are
present to be of economic importance.
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