
. ...:

. 
'i

prese return rhis pubrication t*S-,$,!flY;car survey when yon have no rurth*
use for it. Postage will be refunded.

COMMONWEALTII OF VIRGINIA

VI,RGINIA CONSERVATION COMMISSION

VIRGINIA GEOLOGICAL SURVEY
ARTHUR BEVAI{, State Geologist

Eulletin 62

Industrial l-imestones and Dolomites in
Virginia: New River-Roanoke

River District
By

BYRON N. COOPER

i),ir ..r

'r ! I

:r; . i:.,ii

r 
'.' 

:.t,

UNIVERSITY, VIRGINIA

L944

,:',.!:,i:.,



COMMONWEALTII OF VIBCINIA'
VI.RGINIA . CONSERVATION COMMTSSION

VIRGINIA GEOLOGICAL SURVEY
ARTHUR BEVAN, State Geolosist

Bulletin 62

Industrial Limestones and Dolomites
Virginia: New River-Roanoke

River District

.
IN

By

BYRON N. COOPER

UNIVERSITY, VIRGINIA

7944



Comnrorwrar-rrr or VrncrNre

Division of Purchase and Printing

Richmond

1944



Bur,rrrrm 62 Pr.arn IVrncrnre Gaorocrcer. Sunvr:v

i
d

!

.a

6

o

0i

.d

tr
b/l

tr
o
t

(,
o

ra

z

G
z

F



Bur,rnl:rn 62 Pr.Lrn IVrncrnre Gnorocrclr- Srtnvoy

6

I
!

5,
.a

!
an

a

A

6

U

'!,

z

o
!
L
d

z

F



. VIRGINIACONSERVATIONCOMMISSION

Wrr,r,rau A. Wnrcrn, Cka.irman, Richmond

L. E. Lrcnr oxn, Vice-Chairntan, Lynchburg

Janrns Asnev, Stafford

C. S. Cenrp*i Bri.tol

Eowenr W. T,eucr, Luray

, GnoncB Pnrxcs AnNoro,
A s sis t an t C o ynwi s sioner, Richmond

Rrcnenp A. Grr,rrau,
E n e c wt i,zt e S e c r e t ar y an d T r e as wrar, Richmond

lll



LETTER OF TRANSMITTAL

CorvrruqlrwaAlTn oF Vrncrwre

Vrncrnra Goorocrc4r, SunvBy

UNrvrnsrrg oF VTRGTNTA

Crrenr,orrnsvrr,r,E, Ve., May L, L944.

To the Virginia Conseraation Cqnwission

GeNrlprram:
I have the honor to transmit for publication as Buflet in 62 of. the

virginia Geological survey, the text and illustrations of a report on
Ind'ustrial Livnestones and Dolow,ites i.n virginia: New River-Roanoke
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field samples
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Industrial Limestones and Dolomites in Virginia:
New River-Roanoke River District

By BrrnoN N. Cooppn

ABSTRACT

Between the West Virginia line and the west foot of the Blue
Ridge, large, undeveloped deposits of high-calcium limestone and
high-magnesium dolomite occur along or near the main lines df
the Norfolk and \Mestern Railway and the Virginian Railway.

Favorable quarry sites were determined by detailed study o{
exposed rocks, by chemical analyses of carefully collected samples
of rock, and by geologic mapping. The report includes maps show-
ing the distribution of the rocks, active and abandoned quarries,
ald other localities studied in detail, and numerous geologic sec-
tions showing the character and attitude of the beds and the chemi-
cal composition of the more important units. Tonnage estimates of
the amount of recoverable rock above drainage are given for the
rnost important localities.

The Giles County and Catawba Va1ley areas contain a number
of favorable sites for Iarge-scale quarrying or mining of high-cal-
cium limestone. One large deposit of ,high-magnesium dolomite
and several smaller deposits were found in Giles County. Several
excellent quarry sites, where crushed stone and allied products
could be produced, were found in Montgomery, Giles, and Bote-
tourt counties.
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]NTROEUCTION

LocarroN oF THE Drsrnrct.

The district described in this report (Fig. 1) is situated in the
Appalachian Valley and Ridge province, mainly in the drainage
basins of New and Roanoke rivers. Together, these rivers provide
water-level routes for two main-line railroads crossing the Appa-
lachian Valley-the Norfolk and Western from Cincinnati, Ohio, to
Norfolk, Virginia, and the Virginian Railway between Deepwater,
West Virginia, and Norfolk. Most parts of the district are rela-
tively close to all-weather roads. U. S. Rgutes 11 and 460 provide
ready access to the eastern part of the district, and State Highway
8 between Christiansburg and Narrows serves the area in the New
River basin. Two areas in the district are located several miles
from the main railroads: one along a spur line of the Norfolk and
Western, about five miles south of Radford, Montgomery County;
the other in Catawba Valley between Catawba Sanatorium and
Haymakertown.

The principal towns and villages along the,main lines of the
railroads are shown in Figure 1. From this index map, the relative
locations of the areas shown on Plates 3, 8, 11 and t2 and Fig-
ures 4, 6,9, lO and 14 can be determined. The Bristol Branch of
the Norfolk and Western Railway, which extends southwest to the
Virginia-Tennessee line, joins the rirain line of the railroad at Wal-
ton Junction, Montgomery County. . The Shenandoah Valley Divi-
sion, which joins the main line of the Norfolk and Western Railway
in Roanoke, provides rail connections with the northern part of the
Appalachian Valley.

Punposp oF THE Rr.ponr

, This report is intended to furnish accurate information on the
location, thickness, character and chemical composition of available
deposits of industrial limestone and dolomite. Its main purpose
is to facilitate utilization of these rocks, particularly the premium
grades of limestone and dolomite, which are sufficiently pure to be
used in chemical industries.

In the time available for field work, only the more important
areas could be studied in detail, and in these areas only the calcar-
eous rocks in representative localities were studied and sampled.
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A11 statements concerning the availability of estimated quantities
of rock for quarrying or mining are based wholly on surface obser-
vations. They are necessarily based on the .assumption that the
structure, thickness, and character of the rocks obperved at the
surface persist to considerable depth. Only by core drilling can
the precise character of the buried rocks be determined. Although
specific data are given for representative localities, this report is
necessarily general in scope. Property ownership is not discussed,
since in most instances the occurrences of workable bodies of lime-
stone and dolomite are not as localized as those of many mineral
deposits.

AcxNowLEDGMENTS

The general distribution of the various rock formations in this
part of the State is sholr'n on the Geologic map of the Appalachian
Valley of Virginia.2* Most of the area east of Christiansburg and
Ellett has been mapped by Woodward.ls Both of these maps were
useful in this investigation. The writer has used also a manuscript
map by A. A. L. Mathews showing the distribution qf the rocks in
Giles County, Virginia, which is in the files of the Virginia Geologi-
cal Survey. The distribution of the dolomite and shale belts and of
the Mississippian limestone and the locations of major faults shown
on Plate 3, are taken from Mathews' manuscript map, but the Ordo-
vician limestone belts were mapped independently.

The writer appreciates the friendly assistance rendered by va-
rious persons, .particularly quarry operators who furnished informa-
tion on the various uses for limestone and dolomite quarried in this
district. Special thanks are given to Dr. R. S. Edmundson, also of
the Virginia Geological Survey, for numerous helpful suggestions
during the preparation of the report.

Frero Wonr

The field work was done jointly with Dr. R. S. Edmundson.
The report, including the maps and geologic sections, was pre-
pared by the writer.

Much of this report is based on chemical analyses of the lime-
stones and dolomites. In order to insure that the rock samples for
chemical analysis were representative, they were collected with
special care. Wherever possible, small fresh chips about 1 inch

*References are listed at the od of the report,
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across were obtained at stratigraphic intervals bf 1 foot or less.
Impure partings between relatively pure beds were included in the
samples. The quantity of chips collected varied with the thickness
of the sampled beds; the average was about 5 pounds for most of
the samples and 5 to 10 pounds for those which were to be analyzed,
also for soda and. potash. All of the samples were analyzed, by
Froehling and Robertson, Inc., Richmond.

Ror,rBr.,awn DnerNece

New River, which enters the Appalachian Valley near Austin-
ville, Wythe County, Virginia, flows northwest across many alter-
nate valleys and ridges and leaves the State near Glenlyn, Giles
County. This river is entrenched 200 to 40O feet below a broad
gently rolling upland which is underlain chiefly by limestone and
dolomite. The bluffs along Nerv River (pls. +g, Sgl afford some of
the finest and most nearly complete exposures of sedimentary rock
in the Appalachian region. Exceptionally large amounts 'of ,,dry

rock" are therefore available for quarrying. Indeed, the gorge of
New River affords more large quarry sites than are found in any
area of similar extent elsewhere in the State.

Sohe of the moderately large tributaries of New River, such as
Sinking Creek, become "lost streams" before reaching New River,
which indicates considerable depth of the water table below the'
general level of the upland. The topography of the New Valley in
Giles County is well shown on the topographic maps o'f th" Nur-
rovirs and Pearisburg quadrangles, which were used as the base
map for Plate 3.

In contrast to the broad upland of the valley of New River, all
the drainage area of Roanoke River is deeply and intricately dissected
into a maze of hills, particularly between Christiansburg and Salem.
Although stream dissection is further advanced than along the
vatrley of New River, there are countless hills suitable for large
quarrying operations., Near Roanoke, the Roanoke Valley widens
into a broad oval lowland, encompassed by the Blue Ridge, Tinker
Mountain, and Short Ridge north of Salem. Because of the low re-
lief in the vicinity of Roanoke, the bedrock is very poorly exposed.

Catawba Valley (Pl. 13), which includes one of the most im-
portant areas discussed in this report, is tributary to James River.
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Gaor-ocv

The limestones and dolomites discussed in this report comprise
only about one-fourth of the total thickness of exposed rocks, nearly
all of which accumulated as sediments in ancient seas covering
much of the eastern, part of North America during the Paleozoic

era. Such an origin is indicated by the abundant and widespread
occurrence of such shallow-water depositional features as ripple
marks, mud cracks, and cfoss bedding. Most, if not all, of the sedi-
ments were deposited in water considerably less than a few hun-
dred feet deep. The sea bottom must have subsided at about the
same rate as the sediment accumulated, because at least 17,000 feet
of sedimentary rock was laid down in shallow water by more or less

continuous deposition (Pl. 2).
Toward the close of the Paleozoic era, the thick mass of sedi-

mentary rocks which had been deposited in the eastern part of the
Paleozoic inland sea was folded during intense crustal movements
which elevated the Appalachian region far above sea .level and

above the surrounding lands. Thereupon, the Appalachian region
began to undergo erosion. During the period of deformation, the
thick mass of sedimentary rock was broken along several great
faults. Enorihous slices or blocks of strata, overlapping each other
like shingles on a roof, were thrust northwe'stward, some for many
miles. Prior to overthrusting and also during displacement of the
fault blocks, the beds were folded, crumpled, jointed, and fra'ctured.
The district discussed in this report contains at least five great
overthrust blocks, four of which are well exposed along New River.
Their bounding faults-from northwest to southeast, the St. Clair,
Narrows, Saltville, and Pulaski overthrusts-are better exposed
along New River than elsewhere in the Appalachian Valley of
Virginia.

Folding has caused the rock formations, originally deposited as
horizontal layers of sediment, to dip at various angles and to be

repeated in several belts (geotogic section 15). The slow but inex-
orable work of erosion has resulted in the development of an erosion
surface which truncates dipping beds of different resistance. Late
in the geologic past, New River developed a rather broad rolling
plain on the belts of softer rock. Since that time the region has

been uplifted so that the river has entrenched its course a few hun-
dred feet below the general level of its old valley floor.
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A, Generalized columnar section for Gles County, Va.
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B, Generalized columnar section for the eastern part
of the district in Montgomery, Roanoke, and Bote-
tourt counties, Virginia.
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In most sections of the Appalachian Valley, the folds and faults
in the strata can be ascertained only by detailed field study but
along New River the structure of the rock is an "open book.,' T!.
St. Clair fault is exceptionally well exposed along State Highway g
in The Narrows of New River in Giles County (Pl. 3). Along this
fault, Lower Ordovician dolomite has been thrust upward and
northwestward onto Upper Devonian shale. The thickness of the
beds which normally intervene between the two formations there
observed in juxtaposition is about 6,500 feet (Pl. 4,A'). A natural
cross section of one of the major folds of this district is displayed
along the river bluffs in the vicinity of Ripplemead. The bottom, or
trough, of the synclinal fold is shown in the quarry of the Ripple-
mead Lime Company.

The gentle inclination of the bedding, shown on the quarry
floor, indicates the northeast pitch of the syncline. North of the
bridge, both bluffs show a thick succession of limestone and dolo-
mite dipping beneath the quarry beds. , The same succe'ssion of
limestone and dolomite crops out along the river south of the bridge
but dips northwest.

In much of the Roanoke Valley and eastward to Blue Ridge
Station on U. S. Route 460,the main streams and railroads roughly
parallel the strike of the beds, and there are no continuous ex-
posures of a great thickness of rock. such as occur in Giles County.
The rocks comprising the Pulaski overthrust block seem to have
been subjected to the greatest deformation. Close to this fault,
the beds are exceedingly'crumpled, sheared and somewhat meta-
morphosed. Localized zones in these overriding beds have been
crushed, dismembered and rolled out along the fault zone to pro-
duce a peculiar type of rock composed of angular to rounded masses
of shale and dolomite, which are set in a matrix of finely ground
fock.

Neai Roanoke, the formations underlying the broad valley floor
are mostly concealed beneath a thick cover of mantle rock. Accord-
ing to Woodwardlo the rocks upholding the Blue Ridge and forming
the southern border of the district are part of an overthrust mass
cornposed of Lower Cambrian and pre-Cambrian rocks. The trace
of this overthrust is believed to be along the west base of the Brue
Ridge. Local details of the structures southeast of Giles County
are described by Butts6, Campbell and Holdenlo, and Woodwardli.
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STRATIGRAPHY

GpttEner Frlrunes

The oldest formation, the Rome, is exposed only in the. area
eas't of Christiansburg. It is Lower and Middle Cambrian, but is not
the oldest sedimentary rock in the Appalachian Valley. In many
places along the foot of the Blue Ridge, the Rome formation over-
lies 1,000 feet or more of pure dolomite, the Shady formation. The
Shady is in turn underlain by several thousand feet of sandstone,
quartzite, conglomerate, and shale, comprising the initial clastic
series of sediments deposited in the Appalachian sea which flooded
much of the eastern part of North America at the beginning of the
Paleozoic era. In this district the Shady is confined to local areas

south of Roanoke but is too poorly exposed to be s,tudied or
sampled. The details of its distribution there are unknown.

Above the Rome is a succession of beds with a total thickness
of 3,500 to 4,500 feet, composed mainly of dolomite but containing
intercalated shale, sandy beds, and limestone. The Middle and
Upper Cambrian and Lower Ordovician dolomite is overlain by a
number of Middle Ordovician limestone formations, which individ-
ually vary in thickness and character within relatively short dis-
tances. Although composed mainly of cherty and clayey lime-
stone, the Middle Ordovician iontains generally one or two zones of
limestone sufficiently pure to be'burned for lime and used in chemical
industries. Ton for ton, this type of limestone is the most valuable
found in the Appalachian Valley. The average thickness of pure
limestone found in most sections of the Appalachian Valley com=
prises less than one per cent of the total thickness of exposed rocks.

The average thickness of the Ordovician limestone is about 80O

feet in Giles County, but southeast of the Pulaski fault the thick-
ness averages about 250 feet. The Ordovician limestone is overlain
by 5,300 feet of predominantly clastic rocks, mostly shale and sand-
stone, of Middle and Upper Ordovician, Silurian, Devonian, and
Mississippian ages.

About 1,000 feef of Mississippian limestone occurs in one belt
in the northwestern salient of Giles County, north of the St. Clair
fault.. These limestones are very well displayed along the Norfolk
and Western Railway southwest of Rich Creek. If the Mississip-
pian limestones were ever deposited in the southeastern part of the
district, they have since been buried beneath older, overthrust rocks.
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For convenience, the 3,500- to 4,500- foot series of predomi-
nantly dolomitic rock will be referred to as Cambrian and Ordovi-
cian dolomite, the overlying limestone formations as Ordovician
limestone, and the limestone bel.t north of the St. Clair fault will be
described as Mississippian limestone.

DprrNrrrox on Tnnus

In this report, only simple descriptive terms are used. The terms
fine-, med,i,wnt-, and co.arse-grained, are used to describe textures. Fine-
grai,ned means that the grains are too small to be distinguished without a
magnifier ; coarse-grai,med refers to sizes of particles readily distinguished
with the naked eye; and mediw+n-grained for intermediate or borderline
textures, The "knit," or packing, of the particles in a rock is described
as compact, mealy, or sugary. Ooli,ti,c is used to describe rocks which
contain small concentrically banded, roundish particles, or oolites, which
are about the size of fish roe (P1. 10A). The color adjectives, unless
otherwise designated, refer to the color of freshly broken rock surfaces.

Carbonate, when used alone, refers to both calcium.and magnesium
carbonates. The silica, aluniina, iron oxide, and alkalies are referred to
collectively as noncarbomates. Limestones containing more than 95 per
cent calcium carbonate are called k'i,gh-calciw,n liwaestones. Dolomite re*
fers to varieties of carbonate rock containing 2O to 46 per cent mag-
nesium carbonate. High-noo.gnesiuno dolowi,iie contains more than 40 per
cent magnsium carbonate. Magnesian li,tnestone refers to varieties con-
taining 5 to 20 per cent of magnesium carbonate. Inapwre linoestone de-
notes a carbonate content of less than 95 per cent.

USES OF LIMESTONE AND DOLOMITE
Together, limestone and dolomite have a greater number of im-

portant uses than other naturally occurring substances, except coal
and petroleum. By far the greater part of the annual tonnage of
limestone and dolomite produced in Virginia, particularly in the
district covered by this repoit, is used in the form of crushed stone
and allied products such as limestone dust, stone sand, and riprap.
For crushed stone the physical properties rather than the chemical
composition of the rock are considered most important. With few
exbeptions, only the pure, premium grades of limestone are suitable
lor chemical and industrial uses (Tab1e 1).

Because of their greater value .and variety of possible uses,
high-calcium limestones are among the most important rocks quar-
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ried in Virginia. Most of the high-calcium limestone produced
in the State is used for fluxing iron ore. Other important
uses are as ground limestone for conditioning and neutralizing acid
soils; in water purification; in the manufacture of alkalies, calcium
carbide, glass, and sugar; and in the tanning industry. High-mag-
nesium dolomite has been used as a fluxing stone and in the man-
ufacture of dead-burned dolomite, magnesia, and finishing,limes.
High-magnesiumr dolornite has been used elsewhere during the war
for making magnesium metal.

T4nt e L.-Important chemical uses ol limestone and ilalomiterg
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GILES COUNTY AREA

Gewrner, Frerunns

Th'e area shown on Plate 3 comprises the largest and the west-
ernmost limestone-dolomite area discussed in this report. The al-
most continuous exposure of rocks along the'gorge of New River
affords.a natural cross section of the folded and faulted strata, which
is unique in the Appalachian Valley of Virginia. Much of the open,

broadly rolling land of Giles County is 200 to 400 feet above New
River, but, as shown by numerous deposits of boulders and gravel
on the upland, it was once the flood plain of New River. New
River gorge has afforded excellent locations for two main-line rail-
roads. The Norfolk and \Mestern ftai.lway, on the west side of the
river, is a double-track line which is joined by two branches: one
heads in t(re timbering and mining section of Bland County to the
southwest, the other extends across New River to Kimballton.
These spur lines are known as the Bastian Branch and the Interior
Branch, respectively.

Most sections of the New River gorge are rather accessible to
through roads. State Highway 8, which crosses New River at
Ripplemead, joins. U. S. Route 11 at Christiansburg. State Route
100 connects,Pearisburg with Dublin which is also located on U. S.

Route 11 (Fig. 1). The southern part of the Giles County area is
traversed by State High'iuay 42, which crosses New River at
Eggleston.

GBorocv

As shown on the Geologic map of the Appalachian Valley2,
Giles County is crossed by three overthrust faults. The northwest-
ern salient of the county, along New River, is underlain mainly by
Devonian and Mississippian beds. Devonian shales; which lie
below the overthrust Ordovician dolomite (Pl. 4,A'), have been over-
turned and dip almost parallel to the St. Clair fault. Overturning
of the beds persists northwestward to the.vicinity of Rich Creek,
but between this point and Glenlyn the beds are in normal position
and essentially horizontal. The southeastward dipping succession

shown in The Narrows of New River between the St. Claii and Nar-
rows overthrusts, is one of the most nearly complete exposures of
rock in the entire Appalachian Valley.

1l
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The broad segment between the Narrows and Saltville faults,
including the greater part of the Giles County area, shows five
major folds in the strata and numerous minor wrinkles. The sector
between Eggleston and Goodwins Ferry shows a synclinal fold
which is faulted on the southeast by the Saltville overthrust and
wrinkled on the northwest flank by minor folds (geologic section
15; Pl.3). A syncline is present between Hoges Store and
the intersection of State Highways 8 and 42. Another syncline, the
trough of which crosses New River at Ripplemead (Pl. 5C), extends
from Pembroke northwest to the Narrows fault. These three syn-
clines are separated by broad gentle anticlines. The well-exposed
succession southeast of the Saltville fault dips steeply to the south-
east. About 2 miles southeast of the intersection of the Giles,
Pulaski, and Montgomery county lines, this succession is broken
by the Pulaski fault.

Nome Chorocter ond. thickness

54 37
exclusi,

6.0.
of chlL- 0.5

Beekmd&n

-iohl-o@ ond dolmile: 90 feel lhick

Copper Ridqe
Medium-ordv

.52
ofs

2pcoloted beds of sqnd5lone: obout l4O0 leet lhick

5h0le ord inlercdoted limv lovers: obout 60feel lhick

Honoker
Dork- to lighl-groy fine-qroined dolomite; obout lp00 teet

thach relotively free of sondslone ond cherl 54 43 2.O o6 o.4

Frcunn 2.-Ca',..brian and Ordovician dolomitic'formations in Giles County, Va.
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A, Beekmantow' do omite overthrust on Devonian shale along the st. clair fault,
in The Narrows. Photograph by Arthur Bevan. B, Castle Rock along New
River, near Pembroke, Va. C, West face of the quarry of the petbroke
Limestone Coro.
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A, Beekmantow' dolomite overthrust on Devo'ian shale along the St. clair fault,
in The Narrovrs. Photo_g_raph by Artl-rur Bevan. B, Castle Rock along New
River, near Pembroke, Va. C, \\rest face o{ the quarry of the peibroke
Limestone Coro.
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A, Quarry of the Virginian Limestone Corp. B, 
-Pinnacles 

of Eggleston- 
along-New River. e, Quarry of the Ripplemead Lime Co.



Vrncrrrrl Gnorocrclr SunvBY RurrorrN 62 Pr.tru 5

Pinnacles of Eggleston
Lime Co.

A, Quarrl' o{ the Virginian Limestone Corp. B,' 
ilong-Nerv River. C, Quarrl' of the Ripplemead



Grr,Bs CouNry i3

The distribution of the limestone and dolomite belts is shown
on Plate 3. Except in the sector west of Eggleston, the principal
belt of high-calcium limestone is mapped separately. The Cambrian
and Ordovician dolomite belts include the Honaker, Copper Ridge,
and Beekmantown formations. A thin, shaly formation, the Noli-
chucky, separates the Honaker and Copper Ridge formations and
is shown separately on Plate 3. The ordovician limestones, besides
the Five oaks limestone, include four other members of the clif-
field formation, as well as the Benbolt, the Gratton, and the Wit-
ten limestones. A distinctive red mudrock directly above the ordo-
vician limestone formations shown on Plate 3 contains rimy beds
suitable for interior decorative marble.1a The belt of Mississippian
limestone, exposed along New River north of rhe Narrows, includes
formations identified by Buttss as the Warsaw, St. Louis, Ste. Gene-
vieve, and Gasper limestones.

DoLoMrrE

HONAKER DOLOMITE

The Honaker dolomite, the oldest carbonate rock exposed in
Giles county, crops out in a broad belt from the Saltville faurt
southward nearly to Berton Station. It is separated from the over-
lying dolomites by 55 feet of Nolichucky shale (geologic section 1).
About 800 feet of the Honaker is well exposed along the Virginian
Railway south of Goodwins Ferry. The formation also occurs in
an extensive area westof New River (Pl. 1) but was not studied or
sampled because of its relative remoteness from railroads.

The Honaker is a medium- to fine-grained, gray, high-magne-
sium dolomite which is almost devoid of clay, sand, and chert. The
absence of clay is reflected by an exceptionally low content of ar-
kalies. Most of the finer grained dolomites are thoroughly frac-
tured and weather to a rubble of angular pieces 2 to 4 inches across.
The beds close to the Saltville fault have been brecciated but with-
out disruption of the bedding. Not all of the lronaker is present
south of Goodwins Ferry; an unknown thickness at the base has
been faulted out.
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Character and thiclnm (feet)

Coppnn Rrms oolouno
Dolomite, lightgray. . . . . . . . . . . . . . . . . . 55

Dolomite, light-gray md duk-gray beds;
intercalated sandstones. . . . . . . . . . . . . . 74

Dolomite and magnwian limmtone. . ... 33

Sudstons and dolomite, interbecldecl... !1

Dolomite, fine grained, bluish-gray. . . . . 88

Dolomite, medium graiued, cheriy. . . . . . 94

Smdstone and sndy dolomite. .... ... . ,

Dolomite, fine grained, gray

Dolomite, cme to fine grained; very
compa6, . . .

Smdstone md mdy dolomite. .. ..
Nolrcxuc<v mln

Shale and magnwiau limetone......
Eorrren oolounn

Dolomite, bromish-gny, graoular. . .

,-1

t

zsrl|

Gpor,ocrc sn=crroN -1.-Dolomitic formations.along Vitginian Railway at
locality 41, near Goodwins Ferry, Giles County, Vir'ginia.
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COPPER RIDGE DOLOMITE

About 55 feet of Nolichucky shale (geologic section 1) sep-
arates the Honaker from the Copper Ridge formation. This shale is
shown separately on Plate 3. The Copper Ridge averages 1,400 to
1,650 feet thick in Giles County, being thickest in the belt south of
the Saltville fault. Quartz sandstones, r4rith a maximum thickness

3

.l

Gnorocrc sEcrroN 2.-Part of Copper Ridge dolomite, alonq the Norfolk and
Western Railway at locality 6, north*est of N6rrows, Giles County, Virginia.
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of 70f.eet,occur at several horizons in the formation and are so rare
in other dolomite formations of the area as to be a reliable criterion
for identification of the Copper Ridge. Along New River a thick-
ness of 25O to 450 feet of Copper Ridge dolorriite is relatively free of
sandstone (geologic sections 1 and 3). The prevailing color of the
Copper Ridge is medium-gray, but some variation in color from bed
to bed is evident wherever 5 considerable thickness is exposed. Many
beds have characteristic crinkled laminae of silty material, which
weather in strong relief against the purer dolomitic layers. The
texture of the Copper Ridge is somewhat coar-ser than the Honaker
formation.

Chert commonly occurs in thin beds and on weathering breaks
into small rectangular pieces. As shown in the section along the
Norfolk and \Mestern Railway just northwest of Narrows, many of
the cherty beds show concentric banding of algal origin. Many
chert bands are oolitic and some are sandy.

Probably the most nearly complete exposure of the formation
occurs south of the Nolichucky shale belt which crosses New River.
The most spectacular display, however, is in the picturesque Pin-
nacles of Eggleston along New River (P1. 58). Color banding is
prominent at this locality.

Geologi.c section 3 (tocatity 38).-Part of tke Copper Ri.dEe d,olowite
along the Virg'inian Railway, north of Eggleston,

G.ile s C,ounty, V i,r gi,ni,a

Thickness
Feet

Copper Ridge dolomite
19. Covered interval at top; section begins at first ex-

posures north of crossing of State Highway 42--

18. Dolomite, dark-gray, medium grained, very thin
bedded

1,7. Dolomite, alternate light-gray arrd dark-gray beds,
medium grained; darker beds generally thiiker
than lighter ones--.------ .---------.------------.-:

16. Dolomite, fine grained, mottled light-gray and sal-
mon-pink, laminated---

15. Dolomite, dark-gray, medium grained, partly cov-
ered -----------

31
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Thickness
Feet

14. Dolomite, light-gray to creamy-white, medium-
grained --------------.------:

Dolomite, light-gray, fine grained
Dolomite, medium grained, light-gray---
Dolomite, medium-gray, fine grained; contains

beds of cheft 2 to 6 inches thick and sandstdne
beds up to 2 leet thick------------

Sandstone, coarse grained, dolomitic.---.i----------"-------
Dolomite, fine grained, dense.---"--.

Sandstone, sugary, dolomitic- "-

Dolomite, fine grained,,cherty-------
Dolomite, fine grained, medium-gray----.-.---------..--...-
Sandstone, wavy bedded-----------------

Dolomite
Sandstone; ripples in New River-----------
Dolomite, medium grained. light-gray-----:--------------
Dolomite, mediur-n grained, dark-gray; beds below

are largely concealed-------.------------.---

The analysis of a composite sample collected from units 11 to
18 is given in Table 2. As shown in Figure 2 and \n geologic sec-
tions 2 and 4, the magnesium carbonate content of the purer parts
of the Copper Ridge averages 39 to 42 per cent, but the non-
carbonates average 6 to 7 per cent.

. BEEKMANTOWN DOLOMITE

Although predominantly a dolomite, the ileekmantown con-
tains beds of fine-grained, very compact, light-gray limestone. A
characteristic feature of these limestones is their invariable asso-
ciation with, or gradation into, beds of ioarse-grained dolomite.
The only limestone in the Beekmantown known to be persistent in
thickness is the one at the base of the formation, which is well ex-
posed along the Norfolk and Western Railway south of Berton
(geologic section 4).

The main body of the Beekmantown is a raiher fine-grained,
pearl-gray, very compact dolomite. Chert, in the form of large
"cauliflower" masses and distinct beds, is a common impurity in
the Beekmantown. Chert beds are especially abundant in the belt

T7
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12.
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52

45

32

10.

9.
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5.
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Cbuacter and thicknss (feet)

Curngro FoRMAnoN
Limetone, coarre grained, gray.,..,.

Bsprutmwn oomulm

Dolomite, pearl-gray, medium bedded..,

Dolomite, limy at bme and top. . .. .

lim*tone, fne to coarre grained... : .:. .

Copm Rmco romurm
Dolomite with incluions of limetone. . . .

Dolomite, cmrm grained, light gray. . . . , .

Dolomite, medim grained, gray. . . .....

36
46

38

34

Dolomite, granular, light'gray.

Sandstone....

Dolonine, sandy; bare oppsite Belton
Station. . . . 110

CaCQ MgCOg SiOz Alloa FqOa

97 .52

61.67

53.16

0.76

39.68

049

6.84

4.55

0.56

2.01

0.24

0.80

0 6.{

Gsorocrc sncrroN 4.-Dolomitic formations along the Norfolk and Western
Railway at locality 42, Berton Station, Giles County, Virginia.

immediatelv south of the St. Clair fault. In the 600 feet of dolomite
exposed in the section along State Highway 8 in The Narrows, the
thickest interval of chert-free dolomite is less than 35 feet.

Medium- to coarse-grained dolomite is prominent in the lower
part of the Beekmantown on the Narrows fault block. The coarse-
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grained beds are well exposed at the south end of the west side of
the Pembroke Limestone Corporation quarry, near Pembroke, but
it is better exposed along the Norfolk and Western Railway east of
Bluff City (locality 7). As shown !n geologic section 7, the 165
feet of high-magnesium dolomite in the Pembr,oke quarry is the
purest Beekmantown dolomite found anywhere in the Giles
County area.

Character and thicknm (feet)

t9

AlzOa FerOl

E
o
oll

tl

I
ll

="1

Dolonite, medim to fine grained, duk-
gray. , . . . . . . . . . i . . . . . . . . . . . . . . . . . . . 265

Dolomitg coarse graiaed, light gray

Gnor,ocrc sEcrIoN 5.-Beekmantown dolomite along the Norfolk and Western
Railway at locality 7, near Blufr City, Giles County, Virginia.

Color banding is a notable feature of the Beekmantown beds
exposed in the quarries near Pembroke and Klotz (Pls.4C,5A).
The analyses in geologic section 6 would seem to imply that the
composition of the light- and dark-colored beds is about the same.
As shown in geologic sections 4 to 7 and in Figure 2, most .of
the formation is too impure for chemical use. Although chemically
inferior to the Hoiraker doiomite and to parts of the Copper Ridge,
the Beekmantown, as a whole, is a superior rock for crushed stone
and stone sand (Fig.2).
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Character and thicknes (feet)

Dolomite, very cherty; weathere readily(basalBlack{ord)... ....... 15

Dolomite, alternating dark- and lieht-
colored; light-gray rcnc average 12 fet
thick; darker beds average 8 feet ihick. . 225

CaCOa

49.51

56.68

57.18

36.61

40.53 0_58

0.88

0.32

0.40

FezQ

0.92

AlzOs

3.80

sio:

8.92

t.56

3.32

Gnor,ocrc sncrrbN G.-Beekmantown dolomite and lower Dart of Blackford
member of Cliffield formation in the Virginian Limestone Corp. iluarry, at locality
15, near Klotz, Giles County, Virginia. -

At the top of the succession of Cambrian and Ordovician dolo-
mites is a thin, but persistent and characteristic, zone composed of
very impure dolomite (geologic section 6) of angular pieces of
chert and rounded fragments of dolomite, both of which are set in
a matrix of fine-gnined, silty dblomite. Because it weathers so'readily and contains so rnuch chert, this dolomite is carefully
avoided in quarrying. A fine exposure of this very cherty dolomite
is at the south end of the quarry of the Virginian Limestone Cor-
poration at Klotz.

. The Beekmantown is also well exposed along New River be-
tween Pembroke and Ripplemead, just south of Pembroke at Castle
Rock (Pi. 48), and along the Virginian Railway south of Eggleston.

QUARRIES

Two of the largest stone quarries in the State are located in
Giles County (Pls. 4C, 5A). The quarry of the Virginian Lime-
stone Corporation at Klotz, is in the upper 225 f.eet of the Beek-
mantown (geologic section 6). A more or less rhythmic color
banding characterizels the quarry face, which is about 1,500 feet
long. The dark-colored beds average about 8 feet thick, and the
light-gray beds 12 feet. About 20 repetitions of the color bands
occur in the quarry face. Crus.hed stone and stone sand are the
main products.

The Pembroke Limestone Corporation operates a large quarry
(Pl. 4C) along the south side of New River, about a mile west of
Pernbroke. Quarry operations were started in a relatively narrow
valley or iavine, and quarry faces were developed on both sides of
the stream. Coarse-grained beds at the south end of the west face
of the quarry are the highest in magnesium carbonate (geologic
section 7). Only the east face was being quarried in May, 1943.
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An analysis of .limestone dust taken from
the crusher is shown in Table 2.

QUARRY SITES

Enormous quantities of dolomite, readily
available for quarrying and suitable for use
as crushed rock, stone sand, and riprap, oc_
cur at so many places along New River that
no special description of localities is neces_
sary. Quarriable thicknesses of |righ_mag_
nesium dolomite are, however, -or" ,L_
stricted.

The only deposits of relatively pure high-
magnesium dolomite occur in the Honaker
forination south of Goodwins Ferry. fnex_
haustible quantities could be obtained frorn
the upland east of the river along the Vir_
Slnian Railway. Very large tonnages of
similar high-grade dolomite could also be
quarried on the west side of the river, but
the overburden is probably much thicker.
The Honaker appears to be the only dolomite
in the Giles County area, which is low in
alkalies.

Another large body of high_magnesium
dolomite occurs in the Copper RiJge, be_
tween the Nolichucky shale belt and Berton,
but it contains more than 5 per cent of non_
carbonates (geologic section 4).

Large quantities of dolomite contain_
ing 40 to 42.5 per cent magnesium car_
bonate occur in the lower part of the
Beekmantown from Castle Rock west'along New River lor lsl miles. This
sector includes the quarry of the pem_
broke Limestone Corporation. The sanie
beds are repeated along New River at lo-
cality 7, south of McClardy School, where
275 feet of coarse-grained high-magnesium
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dolomite forms part of a large hill and blufi rising 350 feet above

New River. The noncarbonates in this dolomite total more than

5 per cent (geologic section 5).

About 275 leet oI dolomite containing 40- per cent magnesium

carbonate is exposed along the Bastian Branch of the Norfolk and

Western Railway just west of the town of Narrows (geologic sec-

tion 3). This dolomite underlies the hills rising 350 to 400 feet

above the railroad and could be quarried on a large scale' The'

color, texture, and compactness of this body of dolomite are more

nearly uniform than in any of the other dolomites sampled' However'

the rock contains considerably more noncarbonate than some of the

other high-magnesium dolomites'
fn summary, inexhaustible quantities of dolomite occur along

New River in Giles County, a considerable part of which contains

more than 40 per cent magnesium carbonate' Large deposits of

high-magnesium dolomite, containing less than 5 per cent noncar-

bonates and very little alkalies' occur only in the Honaker belt ex-

posed along New River south of Goodwins Ferry'

Onoovtcrex LrntBsroNrs

GENERAL STATEMENT

The thickness and character of the Ordovician limestone for-

mations vary somewhat from one fault block to another' The most

noticeable differences are between'the suecession on the Saltville

faultblockandthatonthefaultblockstothenorthwest.Buttss
i."li.r*iued the ordovician limestones of this general part of the

Appaiachian Valley under different {ormation names than are ubed

irt it i, report. Relations of the two sets of names are gjven in

Figure 3, which shows the general character and composition of

o"iio.r, divisions of the limestone succession'

CLIFFIELD FORMATION

TheCliffieldformationincludesthethicksuccessionofpredom-
inantly cherty limestones above the Beekmantown dolomite' The

members shown in Figure 3 are persistent in all of the belts north-

west of the Saltville fault and most of them can be' recognized

locally on the Saltville fault block'
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Nqrres 6ed !qmes use
Chorocter ond thickness

iloccqsin Moccosin Red limestone ond mudrock;thicknss 2oofeel 88 oo5 lo to t.o

-owville

Wilten lnierb€dded .gol:"-_o!9 fine_grciried, stobby
rrmesronesi 50 to 2SO feet ihick

93 2.O 2S 035

Grotton Thick-bedded, f ioFgroined limestone;toDmost
rcteet'commmly imoure thicknp<q 'an i..l to 75 o4c

Lendr

Ben boll Dork-groy impure nodulor limGlone; 60lo
IOO feet thick

88 5'o 50 r.50 o.50

Dork-groy medium-grcined limestong l2S
teet fhick

86 4.O ao r.20 o5(

y8fl,"%i, rwks-Eoined 
lrmestne; 40 ro 97 t5 t.o o5 o50

t

I

=lLiicotn.hiEl *'t' Dork-groy cherty limeslonqloofeei thtck 6f, 5,O ao o50::-

Vlosheim Doye-groy fine-grcined lirestore; 4O-IOO feet 97.5 t.o LO u.i oto

Cherty fine:groined limestorei l25feet thick 80t t5:

Lrghl-groy.shoty limestore ond timy shole;
_cU reet thick

75t 20!

50 36'0 9.O 4.O t.o(

Frcuns 3.-Ordovician limestones in Giles County, Virginia.

- Btachford ,tmet4xber.*Although the Blackford member i, .o*por.dof a variety of rock types, almost all the beds are cherty. The
thickness increases'from about 100 fe6t on the St. crair fault block
to 350 feet in the beit exposed along the virginian Raii** ,"r,t, 

"rEggleston (geologic section B), wh;ch is tile best exposur"-oi *fr.
member in Giles County. At this locality, the lower 115 feet is aclastic dolomitic rock composed of pebbles of doromite and angular
pieces of detrital chert, both of which are set in a matrix of silty,mealy dolomite. Several layers of reddish-brown to olive_drab
mudrock, such as are typicar of the Blackford in southwestern vir-
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Chuacter

Wrmn Lruosrols
Limetone, red to dratr'gray, fine grained, slabby'' "''''''

Limmtone, fine grained, thin becltled, slabby; few coamgrained beds" " '

Limstone,finegrained,alayey'lmiuated"" ' ' ' : ' ' ' '" ' ' ''

Gumormsrom

Limstone, dark bluish$aY, fine
beds are well erPmed... .....

graired, compact; only aboirt half the

BENBoLT nwsmNE

Limetone. medim-gray, faintly crm-lamimtcd, aherty""" '"" " ''

Limmtole, medim grained; clayey streaks "'''' .'' "'''

Limmtone, olayey stmks, c<lame graiued"

Limetone,clayey,dukbluish-gray..-" "" "" '

Clrrrmm FoBMATIoN

Limmtone, fine grained' smoky-gray, cherty "

Covered intewal, few showings of dark-gray limetone '

Limestone,finegrained,dark-gray.." ""': """

Limmtone, dark bluish-gray' cherty. . . . '

Limetone, fine grained, compact. ' ' ' '

Limestone, medium graiued, dark-gray, cherty "''' .' " '''

Tbicknw, tr'wt

20

38

2l

45

25

44

18

Limwtone, fine grained, cherty' .

a

Limestotre, verY shalY, light-graY

Limstone, magnmian, chertY..

Dolomite. containing angular pieces of detrital chert '

=z
Guor,oeic sncrroN 8.-Ordovicia'n li-mestone.alon-g Virginian Railway in The

Nu..i*" oi Ne; River,'at i"*titv 4, Giles County, Virginia'



Vrncrnre Gnoroctcar Sunvay Bur.rnrrn 62 Pr.arr 6

A, Plant of the Kimballtol ljme Co. B, euarry and mine entrance of the
Kimballton Lime Co. C Cherty limestoni in ihe upper part of the Biact_
lord member at locality 14. near Klotz, Va.



Vrncrxrl Groror;rc.lr Sunvly Burr-nuN 62 Plem 6

A, Plant o{ thc Kimballton lime co, B, Quarrl- a'cl mine entrarce of the
Kirnhallton Lirrrc Cn. C. Clrcrrl. linrcsrorre i:r ihe upp.r part ol the Dlact-
{orcl member at localitl' 14, near Klotz, Va.



Vrncrmre Gror-ocrcar- Sunvrv Bur-r-Brrx 62 Pttrs, T

A, Quarry in the Chepultepec formation near Blacksburg, ^Va. B,*Quarry of the' F"atoia Limestone Co. C, Roadside quarrv in the Copper Ridge dolomite
along Road 603 at locality 63, near Ellett, Va.



VrncrNre Guorocrc,u Sunvnv Burr-orrN 62 PLtrr, T

A, Quarrl. in the Chepultcpec {ormation near Blacksburg,
Radfoid Lin.restor.re Co. C, Roaclside quarr1' ill the
along Road 603 at locality 63, near Ellett, Va.

Va. B, Quarry of the
Copper Ridge dolomite
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giniaa, are also present. The middle part, arso about 100 feet thick,
is composed of light-gray, mealy shales and shaly limestones, and
bedded chert which weathers in rectangular blocks. The upper
third is composed of very cherty rimestone, most of which is light-
gray and fine grained. The same three-fold development is found
elsewhere, although the total thickness.is considerably less. A
fine section of the Blackford is exposed arong the east bluff of stony
c1e9k (geologic section 10) about one-fourth of a mile northeast
of the entrance to the limestone mine at Kimbailton. The same
beds occur also along New River north of Ripplemead., Light_gray
cherty limestone in the'upper third of the Btackiord is proirinentry
displayed in the creek bed near rocality 14 (prate 6c). Shaly bedsin the middte and lower parts of the Rlaikford are better e*pored
on the opposite side of New River. The best exposure of the chert
breccia and conglomerate beds at the base is aiong the virginian
Railway in The Narrows (locality 4).

. -locally, 
the upper part of the Blackford member is composedmliylv of very fine-grained compact rimestone which is rerativery freeof chert. One-fourth of a mile south of Ripplemead (locality l2),60

feet of sparsely cherty fine-grained limestone, overlain Ay iO feet of
very cherty limestone, occurs in the upper part of the Blackford.mem.
ber (geologic section 9). One and on._f-,uit miles northeast of 

"";;,Store (locality 28),50 to 60 feet of very fine_grained compact tirie_
stone, containing no chert, occurs about 60 feet below the top of the
Blackford member. This zone averages more than 97 per cent calciurir
carbonate, which is somewhat greater than the calcium carbonate content
of the overlying Five O_aks limestone (Table 2). A similar, sparsely
cherty limestone in the Brackford is exposed in the bed of an iniermit-
tent stream about a mile southwest of Boyd Chapel.

Fiae oaks litnestone ntentber.-The Fi*e oaks limestone is a uni-formly compact, very fine-grained, dark-gray, high_calcium lime_
;tone, It is poorly displayed on the Saltville ,rrd St. Clair fault
blocks and was not separately mapped. Northwest of pearisburg
(geologic section 1'1) the Five oaks is only 25 feet thick. In the
undercut bluff rising above the cut-off meander of New River west
of Pearisburg (locarity 8) the Five oaks is probably less than 30
feet thick. In a secticin arong the northwest slope of worf creek
Mountain,. 7 miles southwest of Narrows and 2 miles due east of
Boxley bridge (Narrows quadrangle) the Five Oaks is oniy ZS
feet thick.
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The Kimballton Lime Company operates d, limestone mine in
the upper 65 feet of the Five oaks rimestone, which has a total
thickness of 90 to 130 feet between localities 16 and 19, along the east
bluff of Stony creek. At locality 16, where the Five oaks-rimestone
has its maximum thickness, a 30-foot lens of dark-gray cherty lime-
stone occurs 20 to 50 feet below the top of the member. The chert
disappears within one-third of the distance between localities 16 and 17
and does not reappear in any of the sections east of Kimballton, along
the east valley wall of Stony creek. Along the west bluff of New River,
near Ripplemead, the Five Oaks is 6O feet thick (geologic section 9; pl.
5c), but on the opposite side of the river, at locality 14, the total thick-
ness is only 35 to 40 feet. Between Ripplemead and pembroke, the
Five oaks is poorly exposed, but sqems to be less than 4o feet thick.
However, at locality 26, northeast of pembroke, the Five Oaks is 75
feet thick, and it is at least @ feet thick lrA miles to the northeast at
locality 27. At locality zB, r% miles northeast of Hoges Store, the Five
oaks member is 52 feet thick and occurs 60 feet above a similar but
somewhat purer limestone in the upper part of the Blackford member
(Table 2). South' and east of Hoges Store, the Five Oaks thins
to 40 feet at locality 36 along Sinking creek and to 30 feet south of.
Eggleston (geologic section 1J). Alogg the Virgini4n Railway
south of Goodwins Ferry (locality 43), the Five oaks is 35 feet
thick but is absent on the opposite side o! the river.

Thicknm
Fet

Linmtone, dark-gray, medium grained, compact, cherty. . . .

Limmtone, very pue, dovegray, compact, fine grained (se Table 2).:...

Limetone, bromish-gray, ffne graiaed, cherty.. . . . .. . .. .. . . . . . . . . . . . .

Limestono, very t[in bedded, cherty and shaly

Shale, light-gray, with intercalated cherty limestone.

Dolomite antl dolomitic mudrock, contaim ahert petrbl6. . . . . .

Dolomite, cherty (top of the Beekmautown fomtion). .. . . . . . . . . . . . . . . .

Goor,ocrc s'crroN r0--Lower_part of criffield formation along east bluff ofSton51 Creek, at locality 19, near-KiriLrtii"", 
^Ciiil 

C,irii;v, tr"iti?
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Gnor,ocrc sEcrIoN 1l.-Cliffield formation along-Statq Highw-ays.8. and
100, at locality 9, 1)l miles northwest, of Pearisburg, Giles Oounty' Vrrgmra'

Lincolnshire linrcstone metrfter.-The Lincolnshire limestone mem-

ber is composed mainly of dark-gray granular limestone containing
nodules of black chert. A few feet at the base is generally some-

what coarser grained than the rest of the member and locally is free

of chert. All except the basal part of the Lincolnshire occurring
northwest of the Saltville'fault is too impure for any known use,

but locally, south of Berton, the basal 35 to 55 feet is a coarse-

grained high-calcium limestone (geologic section 14), which di-
rectly overlies the Beekmantown dolomite. Across the river, 35

feet of coars€-grained limestone directly succeeds 35 feet of the

Five Oaks limestone (locality 43).

EJon
"ll

I

tl

.l
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Character

, . Moccrsru nonmnor (lower part)
l,rmstone and mudrmk, red aad green, uottled. . . . . .

WfiTaN LrwsfoNn
tinestone, medium-gray, fine erained, slabby. . ... .

Gmmor uunsrowr
Limetoue, dove-gray, finegrained, compact, thick bedded. .

BEMoLT rrMEsmNE
Umestoue, nodulr,.clayey.inlhe Iower part; granular and crms laminated urtre upper part.; cherty at the very top........

Limestone, dark-gray, coaree grained . . . .

Crrrmoll FoBMATToN

Ummtooe, fiae grained, dark-gray, cherty.

Umestoae, fine. grained, compact, doie-gray
Shale and limestone, cherty

Dolomiie aird mudrock, reddish-gray to drk-brom.

29

Just southeast of the St. clair fault, the Lincolnshire contains
two intercalations of fine-grained limestone like that in the Five
Oaks member (geologic section g), but such beds were not seen
elsewhere in the Giles Coun ty area. The best exposures of the
Lincolnshire limestone are: (l) at the east end of t'he Ripplemead
bridge across New River ; (2) a1.ong the virginian Railway south of
Eggleston (geologic section 15); (3) along the Norfolk and west-
ern. Railway. south of Berton Station; and (4) in the quarries at
Ripplemead and at Kimballton (prs. 5c and 68). The thickness
ranges from 50 to 150 feet, being greatest in the seutheastern part
of the county. Locally, the lowest beds are as pure ds the unde*
lying Five Oaks.

Thicknm
feet

t20

24

20

Gporocrc sEcrroN 12.-Ordovician limestone along- the northwest slope ofwolf creek Mountain, 7 miles southwest of Narrows u"a-z,"iles a"e el"t "i'd*r"yBridge across Wolf Creek, Giles County,'Virginia.

coarse-grai,ned, Iiwestone meruber.-North of the Saltville fault in
Giles county a coarse-grained gray lirr,reitone overlies the Lincoln-
shire limestone member. It is fully exposed in The Narrows (geo-
logic section 8), along State Highways g and ioO about lrl mires
northwest of Pearisburg (rocality 9), arong the base of Spruce Run
Mountain near State Highway 42, and arong the virginian Railway
south of Berton. The average thickness is about 50 feet near
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s
o

.l

=z
Gnor,ocrc sEcrr'bN l3.-Lower -part^of ordovici.an limestone, at locality 39,

about a mile south of Eggleston' Giles Uounty' vrrglma'
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Pearisburg, but farther southeast it is thinner (geologic section 16).
whether the coarse.grained member is continuous courd not be
determined because of poor exposures.

U pper cherty lirnestone tx.e,aa.bcr.-Dark-gray cherty limestone, much
the same as the Lincolnshire, forms the upper 100 to 150 feet of the
cliffield formation. It contains too much chert to be used. The
best sections of the cherty limestone are along State Highways g
and 100 about Ifu miles northwest of pearisburg (locality 9) and
along the base of Spruce Run Mountain (geologic secUon iO;.

BENBOLT LIMESTONE

Soft, crumbly, nodular-weathering limestones comprise the
greater part of the Benbolt formation, but the basal 20 to 30 feet are
generally granular and somewhat less clayey than the rest of the
formation. rn most sections, the nodular beds are 30 to 50 feet
thick, but along the Virginian Railway south of Eggleston (geologic
section 13), the nodular beds are more thad 150 feet thick. East of

Norfolk and W'estern
Virginia.

* ..Gsor,ocrc sncrroN l4.*Ordovician limestone along theRailway, at locality 42, neat Berton St"iio";-Ciie" C;";;
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Klotz (locality 2l) the upper 30.feet of the Benbolt is medism-
bedded, dark-gray cherty limestone. North of Pembroke (locality
24), 45 feet of the formation is black fine-grained compact lime-
stone. West of Boyd Chapel (locality 32),75 leet of coarse-grained"

light-gray high-calcium limestone occurs at the top of the Benbolt,
and near Green Valley Church (locality 4A), 67 feet of the same

type of beds occurs just below the top. Similar but somewhat finer
grained beds comprise a 7O-foot thickness of high-calcium limestone

$

.l

Wrmx lrwgmrp

Limmtone, fine grained, clayey..... '.... -,

Limestone, dovegray, 6ae grained .

Mocastr nonunoN

Mudrock and limestole, expmed in shallow ,

syocliae; beds are dark-red to brown... . ,

WImN uMEsmNE.

Limetone, fine grained, dovegray. .

Limetone, contaim clayey stringers. ... . 70 | 90.52 I 2.57

Gmmr nfinsroru 
I

Linestone, fnegrainetl, ihin beddetl. I

I

Wrmu rrupsmwn I

Limestone, contairu clayey stringss. ... . . I .

Gumn uuosmrs
Limmtone, fiae grained, dovegray. . .. . . . . '

WImEN uMEgrcNE
Limestone, fine $ained, clayey.......... ..

Gumow uupsrorn
Limstoae, dovegray, fae grained. . '

Limmtone, dovegray, fine grained,
dim to thick bedded

42 1 53.33 1 2.42

Limmtone. stel-sray, nodular.. , ....... eol er.ssl zea

1.40

0.56

2.09

0.42

0.18

0.72

1.89

0.58

6.69

'Gnor,ocrc sEcrroN l5.-Ordovician limestone along Vilginian Railway, at
locality 39,.about a mile south of Eggleston, Giles County, Virginia'
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s

i
I

Geor,ocrc socrroN 16.-Ordovician limestone along the northwest base ofSpruce Run Mountain, at locality 3b, Giles County;Vfigili;.---*'"*" "

northwest of Narrows (locality 5; geologic section 19), and at the
top of the Benbolt north of Pembroke (geologic section 1B). Ex-
cept at these three localities, the Benbolt contains little or no high-
calcium limestone. The general composition of the formation is
shown in Figure 3.

GRATTON LIMESTONE

The Gratton is mainly a fine-grained compact rimestone 20 to
80 feet thick. Although much like the Five oaks in color and tex-
ture, its calcium carbonate content is almost invariably 1 to 3 per
cent lower than that of the Five oaks, and only locally can the for-
mation be classified as high-calcium limestone (Fig. 3). rn mosr
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sections, the Gratton contains 5 to 20 feet of impure, laminated,
nodular-weathering limestone at the basd and in some sections a

bed of brown-weathering siltstone (geologic sections 20 and 2I).
Another nodular limestone, lO to 20 feet thick, generally occurs
at the top.

The Gratton is apparently absent southeast of the Saltville fault
'but is persistent in the rest of the Giles County area.. It is fully
.exposed at the following places: (1) along the base of Salt Pond
Mountain (locality 29) ; (2) near Boyd Chapel (locatity 32), on the
'opposite limb of a syncline (Pl. 3); (3) along the Virginian Rail.
way, south of Fggleston (iocality 39); (4) near Green Valley
Church (locality a0) ; (5) at the east foot of Angels Rest (locality

Geor,ocrc sEcrroN 17.-Ordovician limestone at locality 21, about one mile
northeast of Ripplemead, Giles County, Virginia.
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Chuacter and ihicknew (fwt)

Mocclsw ronmmon
Limestone, dark-red, clayey..... ......

35

Goor,ocrc sncrroN 18. Ordovician limestone along east bluff ofLittleStonyCreek,
one mile north irf Pembroke, at locality 24, Giles County, Virginia.

CaCOa

93.46

95.36

MgCOs

1.94

1.64

SiOr

WrroN uwsmNn
Limestone, slabby, gray, cou* grained. .

UMMON ilMESTONE
Limetore, fine grained, dovegray, cherty

BENBoLT HmsrcNE
Limmtone, granular, dark-gray..........

Currrpn roRu[oN
Limmtone, grmular, duk4ray, cherty. . .

Shale and linestone, light-gray, few deme
limy layem at top.

Chert brmcia and clmtie dolomite. .. ... .

Bnmulmwn ronugox
Dolomite, gray, poo.ly exposed.

,U

40

70

140

3.68 t.24

0.68

3

i
.l

60

Gngr,ocrc sncaroN l9.-Ordovician limestone at locality 5,' northwest of
Narrows, Giles County, Virginia.

"$
On
otl*ll

I
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11); and (6) aloag the northwest slope of Wolf Creek lVlountain, 7
miles southwest of Narrows and 2 miles due east of Boxley bridge
(geologic section 12). The maximum thickness ol72 feet of rela-
tively pure limestone in the Gratton was measured in that locality.
The general composition of the Gratton is shown in Figure 3.

WITTEN LIMESTONE

The topmost formation of Ordovician limestone, which directly
underlies the dark-red Moccasin formation, is composed of coarse-
and fine-grained limestones about 100 feet thick. The lowermost
beds are typically laminated and contain a few beds of limestone
conglomerate. The laminated beds are generally overlain by a few
feet of fine-grained compact limestone, similar to the Gratton, and

Charmter and thicknm (feet)

Wrtrf,N lnmsrom
Limetone, fiae grained, deree....
Limetone, clayey, nodular. . ....
Limetone, Iight-gray, fiae grained

20

66

91

78

78

6

67

CaCOa

93.94

96.45

sr.77

92.20

96.39

95.43

js.
2.38

0.78

3.02

0.93

0.78

AlzOr

1.05

0.50

0.75

2.16

1.24

2.30

0.38

0.38

0.72

Limwtone, nodular, clayey. . . .

Crrrrmro uwstoNr

Limwtone, dark-gray, cherty. . . ........ 135

Limeston6, dark-gray, coarse grained.... . 30

Limetone, dark-gray, cherty. . . - . . . . . . . 150

Gnor,ocrc sdcrrot 20.-Ordovician limestone 4t locality 40, about 3rl miles
southwest of Eggleston, Giles County, Virginia.
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this in turn by 5 to i0 feet of coarse-grained rimestone. Most of the
upperhalf of the formation is fine-grained, dove-gray limestone con-
taining buff clayey stringers which weather more rapidry than the
enilosing limestone and thereby produce a ,,worm_eaten,, 

appear_
ance. At thq top, 10 to 20 feet of fine-grained compact limestone is
generally present. Although well exposed in The Narrows (geo_
logic section 8), the most spectacurar display of the witten is in the
bluff overlooking New River, south of Eglleston, where the beds
are repeated by minor folding (geologic section t5). None of the
Witten is high-calcium limestone, except at locality 40 (geologic
section 20) where, possibly, close folding has repeated some of the
beds.

Geologic section 20a (tocatity 11).-ordovician Iimestone along eqst base
of Angels Rest, near peari,sburg, Giles County, -t/i,rSinie

Thickness
Feet

Moccasin formation
Witten limestone (55 feet)

L2. Limestone,'fine grained, gray, slabby
11. Limestone, dove-gray, fine grained__
10. Limestone, "worm-eaten', appearance; contains

clayey stringers; weathers slabby---_____-

9. Limestone, cross-bedded, conglomeratic, impure-.
B. Limestone, fine grained, laminated____..-__-___--_-_---___--_--

Gratton limestone (27 teet)
7. Limestone, fine-grained. dove-gray
6. Limestone, fine-grained, laminated; very silty;

weathers dark-brown
Benbolt limestone (83 feet)

5. Limestone, coarse grained, cross laminated, light-
gray -----------

Limestone, granular, dark-gray, cherty-_-_
Limestone, Jark-g.ay, clayey, nodular-----------."---:-.---
Limestone, nodular, claye;r, very impure; contains

few thin beds of coarse-grained limestone_---___---._
formation
Limestone, cherty, clark-gray, medium bedded--------

15
1

13

22

4

16

IJ

33

4.

3.

2.

Cliffield
1.
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As shown in geologic section 21, the Mississippian limestones

are overturned, so that yoqng"t beds on the northwest,dip eastwar<l

beneath older beds. Shale and sh,aly limestone are so abundant

throughout the entire 1,00Gfoot succession that none of the rock

would be suitable for crushed stone or for chemical purposes' In the'

detailed study of this section, units B and 11. of geologic section 21 were

selected as the limestones containing the least impurities' As shown by

their analyses, none of the three sampled limestones is high-calciurn

limestone. A roadside quarry in the upper part of the Mississippian

limestone (locality 2) shows fine-grained and coarse-grained oolitic
layers and numerous partings of caldareous shale' The succession

in geologic section 2i contains representatives of Butts' 'Warsaw

(unit 2), St- Louis (unit 3), Ste. Genevieve, and Gasper limestones-

Quennres

. Two limestone quarries have been operated in Giles county,
one at Ripplemead and the other at Kimballton. (Pls' 5C, 6,{-8')
The Kimballton operation has recently undertaken limestone

mining, and has worked undelground for more than 700 feet

northeastward along the strike of the Five Oaks limestone.

The hanging wall of the mine is the bottom of the Lincolnshire

limestone. It makes an excellent roof rock, being relatively free of

open joints. The roof is supported by pillars about 30 {eet in diam-

eier. The rock is broken and sized before leaving the mine. IJnder-

ground operations of this type have the advantage of excellent work-

ing conditions throughout the entire year' Thq Five Oaks lime-

stone member, which dips about 35' in the Kimballton mine, grad-

ually flattens to the northeast as the beds pass beneath Butt Moun'
tain. Provided that the thickness and quality of the beds now

being rnined persist down the dip for a considerable distance,

milli,ons of tons of very high-grade limestone could be extracted

without changing the present method of mining.. It is consid.ered

unlikely that ground water will become troublesome as the deposit

is rvorked down diP.

The Ripplemead Lime Company operates a small quarry at the

west end of the highway bridge across New River (P1' 5C)' The

quarry beds, pitching gently to the northeast, consist of about 50

{eet of Five Oaks limestone and the lower part of the Lincolnshire'
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Ch*acter and thicknes (feet)

Siltstone, limy, weathers brom, mealy

Limestone coane grained, ihick bedddd .

Limestoue, veryshaty...............

Limstone, oolitic, sandy.. ....... ....
Limwtooe, shaly.

Limestoug coase grained, oolitic... . ..

Covmd interval. . .

Limetone, come graiaed, gray.,, ... .

Lime0one, ooarse grained at bw,
cnsty toward top. .

Shale,limy, wetheru buf . ........ .

Limestone Jmame grained-, mliiic.... . .

(ue graBed, dove€ray. . . .

Limmtone,shaly, mediuni gray... .. .. .

Shale, liny, wethen bufr .

Umestone, coarse gmined, slabby. . . . .

Limetone, black, cherty. .

Limestone, greenish-gray, shaly. . ....

Shale, mudrock, md limy layem; red. .

Sandstone aad shale, thickrcs notqe[errutred_ -.. -. -
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Covered interval, few showings of shale. 145
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Gnor,oclc sEcrroN 2l.-Mississippiag limestone along Norfolk andRailway, at locatiry 1, southeasi oJlii;[ cr;;ilAire" cou"fv,-v]Lfi;.*- Western

SiOrM1iCOr

2.12
90e

1.54
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Gnor,oerc sEcrroN 22.-Lower part of Cliffield formation along Stony Creek,
at to"ulitv 17, near Kimballton, Giles County, Virginia.

Only fine-grained limestone is burned for lime, but the Lincolnshire
and Five Oaks are mixed together and sold as ground limestone

and limestone dust. An analysis of the ground limestone is given

in Table 2.

Quannv Srrns

High-calcium limestone in thicknesses of 50 feet or more is
favorably situated for quarrying op niining at a number of localities.

in Giles County. It is doubtful whether thinner zones of high-

grade limestone could be developed profitably. ; -
Just west of New River, near Narrows (locality 5), 70 feet of

dark-gray high-calcium limestone (geologic section 19) occurs in
the upper part of the Benbolt formation. Assuming that this lime-

stone is sufficiently persistent to be quarried for a distance of 5@

feet along the strike and down to the level of the railroad, about

half a million tons would be available for open quarrying. Slnce

the rock is close to the lower limit of high-calcium limestone, addi-

tional samples should be collected to determine whether the rock

could be used for chemical purposes.
Along the west side of New River at Ripplemead, 60 feet of

high-calcium limestone occurs for a distance of at least 1,000 feet

south of the present quarry (geologic section 9)- Because of the

Character aud thicknes (feet)

Frvu Orxs lrunsmm MEMBER

Llme8totre, Yery- hDe graDeo, uurorm
textue; stghtly more magnesian aad
thin bedded towardbrc............

Limestone, shaly, finp grained... .. ..

Bucrrom mugm

Limestone, chedy, poorly exposed. . .

c"co, fusco, I 
sio, AlrOa FezOa

0.58 0.08
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Chracter and thicknms (fet)

Wrrrnv umsmrn

Limestone, -ihin bedded, lighhgray,
weathers stabby.

Gurmx rmsmm
Limetore, nodular, clayey. . .. ..... ..

Limetone, fine grained, dovegray. ... .

Benaom hwsmrn
Limestone, black, fae grained.... .. .. .

Limmtone, nodular, clayey.. . .......

Clrrrmn FoRMAnoN

Limmtone, cherty, dark-gray. . . ..... .

Limetong cherty jn lower 60 feet;
courer grained in upper 20 fet. , . .

Bekmantom dolomite. .

Gsor,oerc sEcrroN 23.-ol4ovician limestone along southeast base of DoeMountain, at locality 26, near Hoges Store, Giles Count!, Viigi"iu. -*- -

low dip of these beds, mining may be feasible. The occurrence of
numerous sinks on the upland to the west may indicate caverns west
of the river bluff, and before mining is undertaken, the area west of
the quarry should be drilled.

The greatest thickness of high-calcium limestone in the Giles
County area was measured at locality 17 along Stony Creek (g.o_
logic section 22). Because of the low dip and uncommonly great
thickness of the Five oaks limestone, conditions seem to be ideal
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for mining. A thickness of approxi-
mately 90 to 95 feet, as measured
at locality. 16, extends southward
along the valley wall for at lbast
1,2A0. fuet. ' The same thickness
probably persists from locality 17

along the valley wall to a point
one-fourth of a mile north of the
Kimballton liqrestone mine (1o-

cality 19). Half a mile east of lo-
cality 17, the upper part of the
Ordovician limestone succession
and the overlying red Moccasin
formation are crumpled and sheared,

but no crumpling was noted in
any of the beds within 1,000 feet
of thg outcrop of the Five Oaks '

limestone at locality 17. Along
Little Stony Creek, north of Pem-
broke, the Five Oaks is no more
than 50 feet thick; hence, the
member must become thinner
down the dip from the exposures
near Kimballton (localities 16

and 17). If half the rock could be
removed from an underground
area extending 1,000 {eet down
the dip between localities 16 and
17, more than 5,000,000 tons of
high-calcium limestone could be
extracted. This estimate is
based upon the assumption that
the thickness averages 70 feet.
Between localities 17 and 19, the
Five Oaks limestone is largely
covered by alluvium. If the
thickness and quality of the lime-
stone are essentially the same be-
tween these localities. as it is
reasonable to suppose, and if the
Five Oaks member can be mined

o

el



Grr,os CouNry

Charaoter and thicknm (fmt)

Moccrgr ronmnor
Mudrmk and limstone, mainly red. . .

IVtrmr lrusgmrs
Limeetong $qbt-gruy, fiae grained,

we&tners shDby.

' 
GumoNirunsmm

Limestone,..dove-gray, fle grained
ItrtcK moed. . .

43

CaCOr MgCOg

20+

Limestone, clayey, nodulu....... . 15-20

Limmtong fine grained, gray. . . . .. . . . 15

BEMoLT LruEefoNE

Limmtone, coarm grained, gray . . . . . . 70

^._ Gror,ocrc s_EcrroN 25.-ordovician limestone at locality 82, near Boyd chapel,
Giles County, Virginia.

down the dip for at least 1,000 feet, more than 3O million tons of
very high-grade limestone could be mined. The valley floor of
Stony Creek offers many favorable plant sites, and the siur line of
the Norfolk and western Railway offers direct railroad connections.
Considering all these factors, the Five Oaks limestone member
along the east wall of Stony Creek Valley, in the general vici'nity
of Kimballton, offers better possibilitibs for the extraction of enor-
mous tonnages o.f superior quality limestone than any other sectors
of the New River-Roanoke River district.

Another large body of high-calcium limestone is indicated by
the thickness measurements and analyses of the Five oaks at rocali-
ties 26 and 27, along the base of Doe Mountain northeast of pem-
broke. The dips in this vicinity, which average 2A" b 25. NW.,
would seem to favor mining rather than open quarrying. ,{ thick-
ness of 65 to 75 feet of Five oaks limestone could be worked there
(geologic section 23). tle aip probably increases somewhat below

s
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the surface. Fifty to sixty feet of fine-grained compact limestone,
averaging more than )7 pet cent calcium carbonate (Table 2),
occurs in the upper part of the Blackford member about Lf miles
northeast of Hoges Store'(locality 28). A similar limestone con-
taining about 96 per cent calcium carbonate is present about 60
feet higher in the same section (Table 2). The beds in this imme-
diate vicinity are near the crest of a major anticline and dip some-
what less than 10o NE. Probably a large tonnage of high-calcium
limestone could be quarrieil or mined in this locality, but the near-
est railroad is 4 r.niles away. Utilizing the 600-f.oot difference in
elevation, stone could be transported to the railroads by way of a

gravity bucket line.
The area in the vicinity of localities 29 and 32, northeast of

Hoges Store, is believed to be one of the most suitable areas for
future development. The structure between these two localities is
a shallow syncline, with dips of less than 2Oo prevailing on either
limb. As shorvn in geologic sections 24 and 25, there are workable
thicknesses of high-grade limestone, one in the Gratton and the
other in the upper part of the Benbolt. The intervening impure
layers may be thin enough to permit extraction of both zones of
high-calcium limestone. A minimum thickness of 55 to 60 feet of
fine-grained compact, high-calcium limestone between these two
localities seems assured. The thickness of the high-calcium lime-
stone in the Benbolt could not be determined at lo'iality 29 because
of poor exposures. Conditions seem to be ideal for the mining of
rock in this area, and millions of tons of high-calcium limestone
could be extracted. Although this locality is more than 3 miles
from railroads (Pl. 3), it is sufficiently above New River for the
construction of a gravity bucket 1ine. Smaller quantities of high-
calcium limestone could b.e pbtained from other localities in this
general area. The Gratton seems to be at least 50 feet thick at
locality 31, which is located on an outlier of Gratton and Witten
limestones.

Along the Virginian Railway about I mile south of Eggleston
(locality 39), 37 feet of high-calcium limestone occurs at the base
of the Gratton (geologic section 15). The overlying 42leet of fine-
grained limestone contairds slightly less than 95 per cent calcium
cartronate. That the lower half of the 42-loot zone is possibly purer
than the upper half is suggested by the relatively thicker bedding
in the lower 20 feet of the zone. It seems to be invariably true that
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in fine-grained compact limestones, such as occur in the Five Oaks
and Gratton, the amount of impurities is directly proportional to
the thinness of the bedding. Practically all of the insoluble mare-
rial in rocks of,this type is concentrated as thin films along the bed-
ding. Although a thickness of at least 50 feet of high-calcium lime-
stone probably occurs at this locali'ty, the extent of possible devel-
opment is strictly limited by crumpling of the beds (geologic sec-
tion 15). Exposures on the opposite side of the river are too poor:
to permit accurate thickness measurements and sampling of the
fine-grained beds.

The limestones exposed along the southeast side of Green Val-
ley (locality 4O), about 3 miles southwest of Eggleston, comprise an
unirsually thick development of the Benbolt, Gratton, and Witten
formations. This section is also unique among those studied in
Giles County in containing three thick belts of high-calcium lime-
stone above the Five Oaks member (geologic seqtion 20).
The steep dip in this area would facilitate selective quarrying
or stope mining of the three high-calcium lirnestones. Since
Green Valley is 350 to 400 feet above New River, quarrying could
probably be carried to a depth of at least 2@ feet without encoun-
tering the water-satgrated zone. Assuming that the sampled beds
persist for at least 1,00o feet along the strike, several milrion tons
of limestone, having a calcium carbonate content of 96 per cent and
a total carbonate content of 98 per cent, could be quarried. A tram-
road, with a grade of 100 feet per mile, could be extended. southwest
from Eggleston, or a gravity bucket line could be constructed from
the pr6perty eastward to any one of several plant sites along New
River near Eggleston.

Coarse-grained limestones at the base of the Lincolnshire mem-
ber, which dirgctly overlie the Beekmantown dolomite, south of
Berton (locality 4Z), ate among the purest found in the Giles
county at'ea. Assuming that the rock could be quarried from rail-
road level to the upland, 250 feet or more above New River, and
that the exposed thickness persists southwestward for 1,00o feet,
approximately 850,000 tons of high-calcium limestone, containing
iess than 1 per cent magnesium carbonate and less than rl per cent
noncarbonates, are available for quarrying (geologic section 14)-
Quarrying operations would be hampered somewhat by the steep
dip of the beds, but stope mining might be feasible.
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Besides these relatively large deposits of high-calcium lime-
stone, smaller quantities of high-grade limestone could be produced

for local consumption. In such operations, the location, rather than
the quality and thickness of the rock, is the prime consideration-
The distribution of the Five Oaks limestone, shown on Plate 3,

should be helpful in locating smaller quarries.

RADFORD-PEPPERS FERRY AREA

. LocetroN

The Radford-Peppers Ferry area is the first limestone-dolomite
area southeast of Giles County. It is located along the Norfolk and

Western Railway and New River. U. S. Route 11 and State High-
r,vay 114 provide access to the almost continuous exposures of rock
along the east bluff of New River. (Fig. a).

GBorocv

The Cambrian beds in the Radford-Feppers Ferry area are

shales, dolomites, and limestones, all or nearly all of which belcrng

to the Elbrook formation (Fig. 5). Their complicated structure?
is the result of overthrusting along the Pulaski fault' The north-
western edge of the Pulaski fault block is about 3 miles north of
the Norfolk and Western. Railway bridge across New River (Fig.
4). but the fault is repeated twice between Peppers Ferry and Wal-
ton. The Devonian shale which crops out between these two lccali-
ties is a windorv. This feature, and oth,ers like it in near-by sections
of Montgomery, Pulaski, and Wythe countiess'11, indicates that the
Pulaski overthrust has been folded as though it were a bedding
surface.

The great thickness of Elbrook exposed.along the bluff of New
River north of Peppers Ferry contains very little dolomite or lime-
stone sufficiently free of shale to be suitable for crushed stone and

none pure enough to be used in chemical industries. Analyses of
various parts of the succession are given in -Iable 2. Another body
of Elbrook was sampled south o{ Walton, near U. S' Route 11.

Great masses of fault breccia and crush conglomerate, similar to
those occurripg in Pulaski and Wythe countieslz, are prominently
displayed in several places, particularly near Peppers Ferry and

along U. S. Route 11 at locatrity 50. Campbelle believed this mate-
rial to be a surficial deposit made by streams emptying into New
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Frcune 4.-Limestone and dolomite in the Radford-Peppers Ferry area, Va.

River. Buttsz regards the rock as a cave filling. Its general occur-
rence and distribution near or along overthrust faults indicate
that the material is of tectonic origin.l2 The breccia is composed
chiefly of masses of Rome shale and of Elbrook shale and dolomite,

Dnvnr,oplrBNT PossrBrlrrrEs

Although the btuff along New River between Radford and the
Norfolk and Western Railway bridge across New River, affords
many favorable locations for quarries, the rocks are too impure tcr

be of much value. The crush conglomerate and fault breccia, in
some places several hundred feet thick, are rather high in silica
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Nome Chorocls ond thickness UOU( si(

Beekmonlown
Fine-lo coorse-groined groy cherty dolomite ond inis-

cololed beds of liohl-arov limestone;I,OOOleel fhick 52 ,*"1 #?,1 r;.idr)
t5

Chepulteps Fine-qroined lmeslone ond suqo.y dolomite; lsofeet ihicl

Copper Ridge
Medium-grcy grorulor sporsly chsty dolomite with

inlercoloted beds of sondstore; 2.lOO feet thick 40 5.O
of sor

t.o LO

lvq Mmdows
P@rlv induroled ct6h-comlomerole mp@d of rounded

f ;.mmrs nr Mrmh o;d Ehdle loto 5OO feel lhick 43 33 50 t.5

Elbr@k

stuly@6h lffir
Iniercoloted zones of sholy mogmion

limeslone, sholy dolmite, ond dolo- sholv domft

nilic shole ond phyllite; ot leost 2pO0

feet thak; comdexly folded qnd foulted ffit sEr

77

40

37
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39

5.5

17.5
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5.5

6.O
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3.O

Frcuno S.-Dolomitic formations in the Radford-Peppers Ferry, Miles, and
Ellett areas, Virginia.

(Fig.5). They might be suitable for use in the manufacture of
rock wool, if mixed with small amounts of shale, such as occurs in
the window between Peppers Ferry and Walton.

MILES AREA

Loc-qrrom

The Miles area (Fig. 6) is a small tract about 5 miles south of
Radford, which is located at the junction of Littte and New rivers.
A spur line of the Norfolk and Western Railway extends south
{rom Radford to the quarry of the Radford Limestone Company,
which is located on the neck of land between the two rivers. A
hard. surfaced road (605) connects Miles with Radford.
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Geor-ocv

According to Butts2, the beds in this area are part of the over-
turned, southeast limb of a syncline in the Pulaski overthrust block.
They constitute the most southeastern belt of Cambrian-Ordovician
rocks in the Appalachian Valley of southwestern Virginia. The
youngest beds in this syncline are Ordovician limestones which are
thin and poorly exposed along the Norfolk and Western Railway a
mile or so west of Cambria (Pl. 8). Southwestward, along the
"strike, the northwest flank of the syncline'terminates against a

49

Quorry of the Rodford

Limestone Co., Eost Rodford

Frcunn 6.-Limestone and dolornite in the.vicinity of Miles, Va.
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thrust fault, but in the immediate vicinity of Miles, and for a dis-
ance of 2 to 3 miles northeast of New River, the Beekmantown
dolomite and a thin development of Ordovician limestone'occur
south of this fault. The character and composition of the beds are
fully shown in the quarry of the Radford Limestone Company (Pl.
78, geologic section 26) and, also along the railroad siding just
east of the quarry office.

Gpor,ocrc socrroN 26.-Dolomite and limestone in the Miles area, at locality
52, along New River, Montgomery County, Virginia.

Dor-olrrre

Most of the dolomite exposed in the quarry is light- to mediunr-
gray and fine grained, but the 60-foot zone at the top is black.
Chert occurs sparsely in the form of disseminated nodules, but
there are three distinct beds of chert 3 to 6 feet thick. The silica
content of the dolomite is rather high and the magnesium car-
bonate somewhat less than 40 per cent. Because of its compactness
and rather uniform grain, the rock is well suited for crushed rock
and stone sand. The Radford Limestone Company furnished the
aggregate and stone sand used in construction of Claytor Daml on
New River just south of the quarry. The beds in the Miles area are
overturned, so that the younger limestones on the west side of
the quarry dip beneath the Beekmantown.
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LrlrnsroNr

Two belts of Ordovician limestone crop out near the western
rim of the quarry (Fig. 6). Although these limestones have been

identified by Butts2 as llosheim and Lenoir, the character of the
beds is different from that of his Lenoir and Mosheim in other
belts of the Appalachian Valley. In the Mil.es area, Butts' "Mos-
heim," which directly succeeds the Beekmantown, is a granular,
mealy textured, dark-gray limestone about 27 feet thick. This
limestone is flanked on the west by a dark-colored granular lime-
,stone with clayey streaks and partings. Although very different in
general appearance, the "Mosheim" and. "lgngiJ" have alrnost the
same composition (geologic section 26). In the vicinity of the
Radford Limestone Company's quarry, both limestones are too
impure for chemical uses.

Devstoplrertr PossrBrlrrrEs

Since the rocks exposed in the quarry persist northeastward to-
ward Christiansburg, there are large supplies of dolomite in the up-
land northeast of Little River. After all the available rock has
been extracted from the'present quarry location, a new quarry can
be opened along the railroad siding just east of Little River.

ELLETT AREA

LocarrdN

The Ellett area, a narrow tract about 6 miies long and 2 miles
wide, is located in the valley of the North Fork of Roanoke River,
about 3 miles east of Blacksburg. Ellett is centrally located along
the Virginian Railway which crosses the southern half of the area.
State Highway 114 connects Luste-rs Gate with Blacksburg, and
Road 615, which provides direct access to all parts of the area,
connects the areawith U. S. Route 11and the Norfolk and lVestern
Railway (Pl. B).

. Gpor,ocv

Formations studied in the Ellett area include 3,250 feet of
dolomite and intercalated limestone of Cambrian and Ordovician

51
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age and 60to25A feet of Ordovician limestone. The rocks mapped
on Plate 8 dip 70" E. near the Salem fault but progressively less
toward Lusters Gate, where dips of 15" to 20o E. prevail. The
Salem fault and the overthrust rocks to the south of it are very
poorly exposed and were not studied. The position of the Salem
fault is indicated locally along Road 615 by crush conglomerate.

The general character and thickness of the various formations
in the area are shown in Figures 5 and,7. The belt mapped as
"Dolomite and Limestone (Cambrian and Ordovician)" includes
the Beekmantown, Chepultepec, and the greater part of the Copper
Ridge. formation. The Five Oaks limestone, directly overlying. the
Beekmantown, is mapped separately; the Lincolnshire and Whites-
burg are shown as a single unit on Plate B. The Whitesburg is
flanked on the'east by a relatively broad belt of black shale and
intercalated limy beds, identified by Butts2 as Athens shale.

Dor-olrrrn

COPPER RIDGE DOLOI\TITE

The Copper Ridge in the Ellett area is.very similar in character
to that in Giles County but is notably thicker. A little more than
2000 feet oi the formation *". *.".ured along the Virginian
Railway southeast of Yellow Sulphur Station (locality 66). This
does not represent all of the formation, for an undetermined thick-
ness at the base has been cut out by a fault which crosses the
railroad about 1,000 feet east of Yellow Suiphur Station. Much of
the formation is exposed in cuts along the railroad, and parts of it
crop out along Road 603 west of Ellett. The general character of
the dolomite is well shown in a roadside quarry, formerly operated
by the State Department of Highways, at locality 63 along Road
603 (Pt.7C).

As shown in geologic section 27, relatively few sandstones oc-
cur in the Copper Ridge along the Virginian Railway. Two zones,
one about 275 feet thick (geologic section 27, unit2) and the other
over 400 feet thick (units 4-6) contain little sand and chert and
average more than 40 per cent dolomite. The 27S-fool zone of high-
magnesium dolomite is low in noncarbonates and alkalies and may
be suitable for chemical purposes. The other zone is too high in
noncarbonates for chemical uses.
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HEPULTEPEC FORMATION

The Copper Ridge is directly overlain by 100 to 150 feet of

fine-grained compact limestone and intercalated layers of dolomite

ana of a peculiarly mottled rock made up of interwoven stringers

and masses of dolomite and,'calcite. The-dolomitic parts of this

rock weather dark-gray; the limestone stringers light bluish-gray.

Some of,the limestone layers seem to be conglomeratic, and a few

are oolitic. Floating sand occurs in the dolomitic layers' The sev-

eral varieties of limestone and dolomite found i"-,1: Chepultepec

are well displayed in an abandoned quarry east of Blacksburg (lo-

cality 53). Dimension stone of excellent quality taken from this

qt"rry (Pl. 7A) has been ,rs.d in numerous stone buildings of the

virginia Polytechnic Institute at Blacksburg. The 30 to 45 feet of

beds exposed in this quarry is near the base of the chepultepec, as

sandstones of the Copper Ridge {ormation occur not more than 50

feet below the quarry floor. The Chepultepec identified along the

virginian Railway is about 150 feet thick (geologic section 27).

None of the formation is suitable for chemical uses.

BEEKMANTOWN FORMATION

About 1,000 feet of fine- to coarse-grained dolomite and inter-

calated beds of fine-grained compact limestone comprise the Beek-

mantown in the Ellett area. Much of the Beekmantown i's so

cherty as to be of little value. In the cuts along the railroad north

and west of Ellett, the greatest thickness of chert-free dolomite is

considerably less than 75 leet. The limestone beds are uniformly
fine grained and dove-gray but do not occur in thicknesses greater

than-9o feet. An attempt was made to quarry a thickness of Beek-

mantown limestone west of Ellett. As shown in the quarry, the

limestone layers are not persistent but grade into or are replaced

by masses of chert or beds of coarse-grained dolomite' The upper

3@ feet.of the Beekmantown along State Highway ll4 at locality

54, west of .Lusters Gate, contains considerably more limestone

than was seen along the railroad west of Ellett, bu! intercalations

of dolomite are so common as to make the rock worthless as a

source of chemical limestone. The general character of the Beek-

mantown is shown in Figure 5.
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QUARRY SITES

. Large quantities of relatively pure high-magnesium dolomite
could be obtained by quarrying unit 2 of geologic section 2Z north-
eastward along the strike toward Road 603. A quarry face at,least
300,feet high and 400 to 500 feet wide could be developed in this
unit. The upland to the north of the exposures along the railroad
could furnish enormous'quantities of dolomite suitable for crushed .

stone and stone sand. from either of the sampled units shown in
geologic section 27.

Onoovrcrem Lrunsromos

F]VE OAKS LIMESTONE

In the Ellett area, the Five Oaks limestone immediately suc-
ceeds the Beekmantown formation. The contact is well defined in
most places, but just north of the quarry of the Montgomery Lime
Company (locality 60) and also midway between Lusters Gate and
Ellett (locality 58) the uppermost beds of the Bekmantown are also

Nomes used
by Butts

{omes used il
this report Chorocter ond thickness

Vhrlesburo trhitesbwq Coorse-groined rmpure limeslwi 20 feet thrck 80t t5a

Lenorr Dork-groy gr6lqlql cherly limesionej 20 lo
2OO feef

a7 45 7.O t.o o.40

\4osheim Five Ooks 95 20 t.5 r.o .4Cuove-groy lrne-gromed

Frcunn 7.-Ordovician limestone.in the Ellett area, Virginia.

fine-grained lirnestone. The latter, however, is somewhat shaly and
'iveathers light-buff, whereas the Five oaks weathers smoky-gray.
The general character of the limestone is the same as it is in
Giles County.

. Close study.of the Beekmantown-Five oaks contact indicates
that the Five oaks was deposited on an erosional surface having
'irregularities of the magnitude of 50 to zs Leet. Along Road 615
at locality 64,'the irregularity at, the base of the Five oaks is
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Chuacter aad thicknms (feet)

LncoNsmEImsmM

Limmtone, mediu graired, clark-gray,
cherty... ......195

Limmtone, meclim grained, dark-gray. 27

Im Oers r,DfEsroxs

Limetonq dovegmy, fine grained. . . . . 52

Bonrultrowt lorcurgr

Limestone, bufr-gray, impm. .. ..... , n

Dolomite, cherty, poorly exposed. . . .

Gpor,oerc sncaroN 28.-Ordovician limestone in the vicinity of the Montgomery
Lime Co. quarry, at locality 60, Montgomery County, Virginia.

shown by local variations in thickness of the limestone from 15 to
40 {eet. Less than half a mile south along the same road, at locality
65, the Five Oaks locally thickens to 110 feet and appears to occupy

an erosional trough in the Beekmantown. Several less notable
irregularities are found between these two locaiities. A variation
in thickness of about 25 f.eet occurs just west of Lusters Gate, at
locality 55.

The thickness of the Five Oaks limestone averages about 40

=z
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feet. The upper 35 feet is exposed in the northwest end of the
quarry of the Montgomery Lime Company, near Ellett. Along
Indian Run creek (locality 55), the Five oaks is nearly hofizontal
and 30 feet thick.

The calcium carbonate content of the Five Oaks ranges from
93 to slightly more than 95 per cent (geologic sectiois ZB-30,
Table 2).

Geologic section 29 (tocality 64).-ordoaician rinrestone along Rood,
605, abowt a mile south, of Ellett, Montgoruery Cownty, Vi,rgi,nia

Thickness
. Feet

Whitesburg limestone
4. Limestone, coarse grained, light-gray, impure---__.-_

Lincolnshire Iimestone
3. Limestone, granular, dark-gray, cherty.--------

Five Oaks limestone
2. Limestone, fine grained, dove-gray, compact__------_-
1. Limestone, mostly fine grained, compac!; contains

a few impure, conglomeratic layers near the
base; thins to about 15 feet in a distance of less
than 50 feet along the strike.--

Beekmantown dolomite

Geologic section 30 (locali,ty 58).-Ord.ovician limestone mid.way
betzueen Lusters Gat.e and, Ellett, Montgowery Cownty, Virginia

Thickness

whitesburg limestone 
Feet

4. Limestone, coarse grained, light-gray, impure-...__-_ 20
Lincolnshire limestone

3. Limestone, cherty, rather fine grained
part; cherty except for basal 30 feet,
coarser grained and almost black

ln upper
which is

'I%

raz%

t4

23

238
Five Oaks limestone

2. Limestone, dove-gray, fine grained, very compact 37
Beds of uncertain age

1. Limestone, containing intercalated dolomitic lay-
ers; banded; Beekmantown or Blackford- t40
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Although the total carbonate content is well above 96 per cent,

the rock is probably not siritable for chemical uses.

WHITESBURG AND LINCOLNSHIRE LIMESTONES

The Whitesburg and Lincolnshire, mapped together on Plate
8, comprise most of the thickness of Ordovician limestone in the
Ellett area. Except for the lowermost beds of the Lincolnshire,
which are relatively free of chert, none of the succession is suffi-
ciently pure for industrial uses.

South of Ellett. the Lincolnshire is 35 to 100 feet thick, but be-

tween the Montgomery Lime Company's quarry (geologic section
28) and locality 58 it is about 200 feet thick. The lower 27 feet of.

the Lincolnshire at the Montgomery Lime Company's quarry is
relatively free of chert and was formerly burned for agricultural
lime, but the purer Five Oaks limestone is now being used.

The Whitesburg is composed of cobbly-weathering, impure,
granular limestone 20 to 50 feet thick. Mgst of the beds contain
smooth black fragments of trilobites. A few of the Whitesburg
beds are relatively.dark-colored, like the Lincolnshire, but the typi-
cal color is medium- to light-gray. None of the Whitesburg or
Lincolnshire is pure enough for chemical uses. The character and
composition of these limestones are shown in Figure 6.

QUARRIES

The Montgomery Lime Company operates a quarry and lime-
burning plant near Ellett (locality 61). Although located along the
Virginian Railway, all the lime is either sold locally or shipped by
tr'uck. Except for the locally thickened development of the Five
Oaks at locality 65, the thickness and carbonate content of the Five
Oaks.at the Montgomery Lime Company's quarry are greater than
at any of the other localities examined.

Limestone layers in the Beekmantown formation were formerly
qriarried and burned for lime at locality'62,but the operation was
abandoned many years ago. The great amount of chert and dolo-
mite, associated with the limy layers, made quarrying unprofitable.

QUARRY SITES

The calcium carbonate content of the Five Oaks limestone in
the Montgomery Lime Company's quarry barely exceeds 95 per
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cent, and the Five Oaks is somewhat purer there than elsewhere in
the Ellett area. For this reason, it is considered unlikely that addi-
tional commercial deposits of high-calcium limestone exist. How-
ever, rock suitable for agricultural lime or agstone could be ob-
tained at'a number of places from the Five Oaks. The topography
is particularly favorable for quarrying at the following localities:
(1) along Indian Run Creek just north of Lusters Gate (locality
55); (2) half a mile south of the church along State Highway 114
near Lusters Gate (locality 56) ; (3) about I mile south of Lusters
Gate (locality 57); and (4) half a mile west of Road 615 (locality
58). At these localities, the Five Oaks limestone'is 35 to 40 feet
thick and contains 95 to 97 per cent total carbonates (Table 2). At
locality 61, just southwest of the Montgomery Lime Company's
.quarry, at least 50 feet of high-calcium limestone is believed to be
present though in less quantity than at locality 61. Between Ellett
and locality 66, the Five Oaks crops out along Road 615 not far
above stream level. The uncommon thickness.of the Five oaks at
locality 65 is of little value because much of the rock is clayey.

MONTGOMERY AREA

A small tract in the vicinity of Montgomery Station (F.igs. 1

and B) wis studied in some detail because the quarrying possibili-
ties seem to be better there than at any other locality between
christiansburg and Roanoke. The area is crossed by U. S. Route
11. The old location of the highway, now an alternate route, con_
nects with the new highway at the top and base of a steep grade
near the headwaters of Roanoke River.

Grorocy

Greenish and leddish shales of the Rome formation were noted
along Road 641 northwest of Montgomery Station. The Rome-
Elbrook contact crosses this road a short distance north of the rail-
road. crossing near Montgomery Station. Along the railroad shaly,
crumpled Elbrook beds are exposed in several places, but east of
the railroad crossing only crush conglomerate and fault breccia are
exposed. All these rocks are mapped together in Figure B. The
bblt to the south is composed mainly of medium- to dark-gray gran-
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ular dolomite, with intercalated beds of quartz sandstone.and mag-

nesian limestonb. Minor flexures in the dolomite are exposed along
the lower end of alternate U. S. Route 11. The general dip is about
30o S. The character and composition of the rocks is shown in
Figure 5.

Quannv Srtrs

About 80 feet of light- to dark-gray medium-grained dolomite
is exposed in a roadside quarry (locality 52), along alternate U. S.

Route 11. This rock (Table 2) averages about 50per cent calcium
carbonate, 43 per cent magnesium carbonate, and slightly less than
5 per cent silica., An adjoining 75-foot thickness on the south, ex-
posed along the highway, contains only about 30 per cent mag-
nesium carbonate. Neither of these units is sufficiently pure for
chemical use, but these and other beds exposed north of the quarry
could be quarried on a large scale for crusfled stone.

limestone

844 ^$3 \e
,1 do'---,"g'
^\)5h,"-" D o lo m i t e

Frcune 8.-Limestone and dolomite in the vicinity of Montgomery Station' Va'
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SALEM-FLLISTON AREA

The Salem-Elliston area comprises the sector along the rail-
roads and u. s. Route L1 between the west environs of Roanoke
and the Montgomery area (Figs. 1, 9 and 10).

Between Montgomery Station and Roanoke, the Rome shale
and Elbrook formation are almost continuously exposed in cuts
along the highway or railroads. crush congltmerate and fault
breccia are also prominent in the sector between the Montgomery
area and shawsville. East of this point, the most abundant rock is
a sheared, macerated, phyllitic rock resulting from the dynamic
metamorphism of dolomitic shale in- the Elbrook. A thickness of
2w to 300 feet of this rock was sampled along the Norfolk and

6l

N

l
I

I

,<s 1EM 
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Frcunn 9.-Index map of Salem, Va., and vicinity.
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\Mestern Railway about 1mile west of Elliston (Figs' l and 10;

Table2). Crush conglomerate in Elbrook dolomite is well exposed

in the Salem municipal quarry (Fig. 9, locality 90) ' This locality is

close to the Salem fault which crosses Road 63i about 750 feet

northeast of the quarry. The overridden rock is Athens shale' A
thickness of about 20O feet of Elbrook is fully exposed along U' S'

'Route 11 just southwest of thp entrance to Dixie Cavern' The

beds dip 60' SE. and are overturned. The same beds are prominent

in the undercut bank of Roanoke River about a fourth of a mile

due east of the entrance to Dixie Cavern. Although these expos-

ures show a greater proportion of dolomite to shaly rock than rvas

observed in any othei localities between Montgomery and Roanoke'

Frcunr 10.-Index niap of Elliston, Va., and vicinity'
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the rock is believed to be too impure for use as crushed stone or for
agricultural purposes. A 40-foot ledge of Elbrook dolomite, over-
lain and underlain by shaly rock, is exposed in an old quarry along
the undercut bluff of the South Fork of Roanoke River and about
one-fourth of a mile northwest of Big Spring (Fig. 10). About 100
feet of black brecciated dolomite crops out in the bluff along the
North Fork of Roanoke River, about 1 mile north of Elliston (Fig.
10). The general character and prevailingly complicated structure
of the Elbrook are well shown along Road. 627 (Montgomery Coun-
ty), about 11( miles west of the junction of the forks of Roanoke
River and about a mile north of U. S. Route 11.

Because of the generally shaly and impure character of the
rocks exposed in the sector between Mohtgomery Station and Roa-
noke, no deposits of industrial limestone or dolomite are believed
to occur. Possibly the most siliceous phases of the Elbrook, ex-
posed along the Norfolk and western Railway west of Elliston
(Fig. 10), could be used in the rnanufacture of rock wool, if mixed
with small amounts of shale. The character and composition of the
Elbrook beds of this area have been discussed by Woodward.l?

ROANOKE-BLUE RIDGE AREA

LOCATION

The Roanoke-Blue Ridge area is a narr'ow tract located along
the Norfolk and Western Railway and u. S. Route 460 and extend-
ing northeast to the Botetourt-Bedford county line (pl. 11). State
Highway 114, leading north from Bonsacks, .or,rr..t, U- S. Route
460 with cloverdale which is located along the Shenandoah valley
Division oJ the Norfolk and \Mestern Railway and u. S. Route 11.

GEOLOGY

The Rome and Elbrook, the only formations occurring along
the railroad and u. S. Route 11, are complexly forded and fractured.
They pass beneath the older, overthrust rocks composing the Blue
Ridge a mile or so northeast of the Bedford-Botetourt county line.
In the vicinity of Blue Ridge Station, the Rome and Elbrook dio
about 30o W., but the dips are steeper in the Blue Ridge qrr"rry
(Fig. 12). Southwestward toward Webster, the strike changes to
northeast and the beds become overturned. Southwest of Covner.
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Frcunr ll.-Dolomitic formations in the Montgomery, Elliston, Salem, Roa-
noke, and Cloverdale areas, Virginia.

along U. S. Route 46O,many minor folds in the Rome are exposed.

Between localities 79 and 81, along Tinker Creek; the same belt of
dolomite in the Rome is repeated several times. Anticlines are well.
exposed in the quarries at localities 79,84 and 84.
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A, Mud cracks in the Rome formation in the Roanoke municipal quarry. B, Roa-
noke municipal quarry itr the dolomite member of the Rome formation. C,
Quarry of the Rockydale Quarries Corporation near Roanoke, Va.
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A, \tud cracks in tbe Rome fornratior.r in the Roanoke l-runicipal quarry. B,
noke municipal quarry in the dolomite menrber of the Rome {ormatiolr.
Quarry of the Rockydale Quarries Corporation near Roanoke, Va.

Roa-
C,
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A, Photomicrograph of oolitic limestone from the Mississippian beds southeast
of Rich Creek, Va. B, Photomicrograph of clastic limestone in the Five
Oaks limestone at locality 73 near East View School. Crossed nicols; X 25,
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A, Photornicrograph of oolitic limestone from the l,fississippian beds southeast
oi Riclr Creck. \ a. B. Photornicrograph uf clasric linic.rone in rhe l;i.r.e
Oaks limestone at localitl' 73 near East \riert School. Crossed nicols ; X 25.
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DOLOMITE MEMBER OF TIIE ROME FORMATION

Although most of the Rome is shale, it contains several bodies
of dolomite, one of which is especially prominent in this area. The
principal belt of this dolomite has been traced from the Roanoke
mu'icipal quarry (Fig. 13, locality 89) to a point about half a mile
east of rinker creek and in another segment for a distance of 4 to
5 miles northeast of Bonsacks. The dolomite in the Roanoke quarry
(P1. 98) is medium bedded, fine grained, and dark-gray. It is
the purest dolomite sampled in the Roanoke area. From this
quarry, the dolomite extends eastward in a broad arc, following
U. S. Route 460 to Tinker Creek, thence through the quarry of the
Rockydale Quarries corporation. The thickness at the Roanoke
quarry is 135 feet;at the Rockydale quarry approximately 155 feet.
The Rome dolomite between webster ahd Bonsacks is wefl exposed
in an abandoned quarry at locality 82.

ELBROOK FORMATION

The Blue Ridge Stone Corporation,s quarry, near the Bedford-
Botetourt county line, affords the only extensive exposure of the
Elbrook dolomite in the vicinity of Roanoke. The rock is mainly
a dark-gray, very fine-grained, compact dolomite similar to the
dolomite member of the Rome formation. Several light-gray and
buff beds are shown in the northern end of the quarry. The beds
examined along line B-B' in Figure 12 contain considerable fluorite
in the form of thin intersecting veinlets. Analyses of the quarry
beds indicate that the rock is much less doromitic and -art.atyhigher in silica than the dolomite member of the Rome. The same
beds crop out along the low ridge south of u. S. Route 460, in the
vicinity of Blue Ridge Station.

QUARRIES

A quarry, formerly operated by Mundy Brothers at locality 79,
is situated on an anticline in the dolomite member of the Rome for-
mation. The floor and much of the working faces are now under
water and the plant has been dismantled. Anothel.quarry was
formerly operated at locality 81, along the Norfolk .rrd western
Railway. The quarry beds may be the same as those quarried at
locality 80 near U. S. Route 460, but the beds in the quarry near
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Frcunr l2.-sketch map of the quarry of the Blue
Ridge Stone Corp., near Roanoke, Va.

the railroad are notably thinner and more shaly. The only active
quarry in this vicinity is that operated by the Rockydale Quarries
Corporation (locality B0). This quarry is also located on an anti-
cline in-the dolomite member of the Rome which contains somewhat
.rnore impurities than the beds in the Roanoke municipal quarry.
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The largest quarry in the district covered by this report is
located near Blue Ridge Station, at locality 84. It is operated by
the Blue Ridge Stone Corporation. The thickness of beds exposed
is about 450 feet and the rock is uniformly fine grained and compact.
The northern end of the quarry is in a local, overturned anticline
(Fig. 12). Analyses of ".o*porite sample of the quarry beds, col-
lected along line B-B' (Fig..l2), and of a sample of crushed stone
taken from the loading bin are shown in Table 2.

The Roanoke municipal quarry (Fig.12,locality d9) is situated
about a mile northwest of the intefsection of U. S. Routes 460 and,
11 in the city of Roanoke. The quarry beds, which are the dolomite
member of the Rome formation, are vertical or slightly overturned
to the southeast (Pl.9B). The quarry is about 800 feet long and
150 feet wide. Red shale crops out on either side of the quarry.
The rock obtained from this quarry is used in surfacing streets and
in construction in the city of Roanoke.

Near the 
",," 

;;;::-r" ;":"T",'"T::",",ses in thickness
and obscures the position of the Blue Ridge fault. In the absence
of good exposures, the breadth of the outcrop and northern limits of
the beds quarried at locality 84 can be ascertained only by core
drilling. A large body of dolomite probably identical in character
to that qow being quarried occurs in the low ridge between U. S.
Route 460 and. the railroad in the vicinity of Blue Ridge Station.

The dolomite member of the Rome formation, northeast of
Bonsacks and Coyner (Pl. 11), could be quarried on a fairly large
scale, particularly in the vicinity oI locality 82. The thickness of
the dolomite in this belt is about 150 feet and it5 composition prob-
ably is similar to that at locality 80.

ROANOKE-HOLLINS-CI,OVERDALE AREA

LOCATION

The Roanoke-Hollins-Cloverdale area consists of a narrow
strip along the Shenandoah Valley Division of the Norfolk and
Western Railway between Roanoke and Cloverdale, Botetourt
County. U. S. Route 11 and State Highway 115 are the principal
roads. Tinker and Carvin creeks, which join in the central part of
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Frcupe l3.-Limestone and dolomite localities in
the Roanoke-Hollins-Cloverdale area, Virginia.
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the area, have very narrow valleys 50 to 100 feet below the lowland
surface. Nearly all of the good exposures of rock are along these
streams, the rest of the area being covered by a thick soil which is
extensively cultivated for truck gardens.

GEOLOCY

' According to Woodwardlo the Elbrook and Rome formations,
whiSh underlie most of the area south of the confluence of Carvin
and Tinker creeks, have been thrust upon complexly folded dolqmite
and limestone of Upper Cambrian and Ordovician ages. Both the
position of this fault and the areal distribution of the formations
between Hollins and Roanoke are largely obscured by the thick
alluvium and other mantle rock.

. ELBROOK FORMATION

Dolomites of the Elbrook formation are exposed in a few places
along State Highway 115 and along the railroad. All the beds seem
to be very shaly. Possibly the quarry at locality BB is in the El-
brook but more probably in the Copper Ridge formation.

COPPER RIDGE DOLOMITE

A few exposures bf dolomite were seen along the railroad
within the area mapped by Woodwardlo as Conococheague, north-
east of the junction of Carvin and Tinker creeks. No sandstone was
seen and the identification of the beds is uncertain.

CHEPULTEPEC LIMESTONE
'The 

Chepultepec limestone is almost fully exposed in an aban-
doned quarry along Carvin Creek (geologic section 31), and about
half of the formation crops out along adjacent Road 625 west of the
quarry. Although the Chepultepec is too impure to be used for
chemical purposes, it could be used for agricultural limestone as
wbll as crushed stone.

snErMeNtowN' D'r-omrtE

Parts of the Beekmantown dolomite are well exposed in four
places in the area: (1) at the north end of the quarry along Carvin
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Characierandthickams(feet) lCaCOa

BomuumwN lorourm

D o lomi te, medim-gray, m edi u m
grained.. . ..... 72

t.

Limestoue, fine grained, pearl-gray, . .

Dolomite, 6ae graiaed, medium-gray. . . 45

Csnpurmprc lluestoru

Limetone, mgnesian, mottled brom
and gray. .......... 20

Dolomite, light-gray 8

Limetonq btuish-gray, fiae grained. . . . 110

Dolomite, mostly covered............. .,

Guor,ocrc sncrroN 3l.-Ordovician dolomite and limestone at locality 87'
near junction of Carvin and Tinker creeks' Roanoke County, Virginia.

MgCOa

r.szlz.rolq,an

0.85 | 0.2492.63



Roemoxa-Hor,r,r Ns-Cr,ovn'npelp AnBe

Creek (locality BZ); (2) in bluffs along the same creek between
localities 86 and 87; (3) in an abandoned quarry along Tinker
Creek (locality 85) ; and (4) along the railroad about Ifu miles
north of Cloverdale Station (Fig. 13, locality 94). The beds at

Gnor,ocrc sEcrroN 32.-Part of Beekmantown dolomite, along Tinker Creek
at locality 85, near the Roanoke-Botetourt county line, Virginia.

localities 85 and 94 are much the same in character and composition,
although those at locality 94 are lower in the section thanihose in
the quarry along Tinker Creek (geologic section 32).

ORDOVICIAN LIMESTONE

The limestones between the Beekmantown and Athens are thin
and very poorly exposed. Their generat distribution is given by
Woodwardl6. The most accessible good exposure is near the junc-
tion of State Highway 115 with U. S. Route.11 (locality 86). At
this locality, the succession consists of a few feet of fine-grained
compact limestone (Woodward's Mosheim), overlain by 20 feet of
dark-gray cherty limestone, and this by 15 feet of light-gr,ay, very
coarse-grained limestone (Woodward's Lenoir and Holston, respec-
tively). At a locality along Deer Branch, half a mile northwest of
Hollins School, the entire succession between the Beekmantown
and Athens consists of 8 to 12 feet of coarse-grained limestone,
probably all referable to Woodward's Holston limestone.

7I
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Frcunr l4.-Index map of Cloverdale, Va., and vicinity.

DEVELOPMENT POSSIBILITIES

Operations are not likely to be resumed at any of the aban-
doned quarries in this area, except possibly the one along Carvin
Creek (locality B7), which could produce a good grade of agricul-
tural limestone or crushed stone. Only one additional site is con-
sidered to be a favorable quarry location, namely, along the rail-
road north of Cloverdale at locality 9a (Fig. 14). The extent of t'his
thickness of rock away {rom the railroad could not be ascertained
because of poor exposures, but probably this site could be developed
on a fairly large scale. The analysis of the rock is given in Table 2.
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, CATAWBA VALLEY AREA

LocerroN

The Catawba Valley area (P1. 12) comprises a narrow belt
along State High'ivay 114 between Catawba Sanatorium, Roanoke
County, and Mt. IJnion and Haymakertown, in Botetourt'County.
This road connects the eastern part of the area with U. S. Route 11

and the Shenandoah Valley Division of the Norfolk and Western
Railway in the vicinity of Cloverdaie, 8 miles southeast of Mount
Union. State Highway 331, which joins State Highway ll4 in
Catawba Valley, crosses Catawba Mountain and joins U. S. Route
11 in Salem, 11 miles south of Catawba Sanatorium. A spur line of
the Norfolk and Western Railway formerly extended to lhe base of
Catawba Mountain, but service on this line was discontinued and
the tracks removed north of H.anging Rock, 5 miles irorth o{ Salem-

GEoLocy

The rocks in the Catawba Valley area are on the northwest
flank of a major syncline in the Pulaski overthrust blockle, 20. The
abrupt change in strike of the beds near Tinker parallels the bend
in Tinker Mountain. Between Mt. Union and Tinker, the beds dip
2A" b 50' SW., and along the foot of Catawba,Mountain 30o to 50"
SE. Between the Pulaski fault, which extends along the. base of
North Mountain, and State Highway 114, Cambrian and Ordovician
dolomites occur, but the beds are too far from railroads to be devel-
oped commercially.

LrmnsroNB

Outcrops of the Ordovician limestone are immediately adjacent
to the highway throughout nearly all of the Catawba Valley area,
and exposures are numerous. If the same general thickness and
character of the Ordovician limestone noted in the Ellett area pre-
vailed in Catawba Valley, the area would not be worth considera-
tion as a source of commercial limestone. However; greater thick-
nesses of high-calcium limestone are present in the Catawba Valley
area than in any other section of the district discussed in this report.

The 'general character and thickness of the limestones are
shown in Figure 15. This succession was'mapped by Woodwardle

/5
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Nomes used
by Bulls Chorocier-ond lhickness

5rL

Whitesburq rVhitesburq 80: t5t

Holston Effno C@rs-groined light-groy limestone; ob@l 50
feet thick in mosl oloces- but lmollv soofeer

98 o.8 o4 UC o.25

Lenoi Lin@lnshire Dork-groy nodulor impure limesicine; Tofe€l
thlck

80:

Mogheim Five Ooks 2A to o1 o.3

FrcunB l5.-Limestone formations in the Catawba Valley area, Va.

as "stones River," and divided by him and later by Butts2 into the
Mosheim, Lenoir, Ifolston, and Whitesburg limestones.

FIVE OAKS LIMESTONE

The Five Oaks limestone, which immediately succeeds the
Beekmantown, consists chiefly of very fine-grained dove-gray. to
black limestone. The first thick section of the Five Oaks, east of
Catawba Sanatorium, is at loc.ality 67 (geologic section 33). At 1o-

cality 68, along the Roanoke-Botetourt county line, the Five Oaks
contains about 150 feet of high-calcium limestone (geologic sec-
tion 34). The lowest beds, best exposed along Catawba Creek lfu
rniles northeast of the Botetourt-Roanoke county line (locality 7I),
consist of fine.grained., clayey limestone containing angular frag-

ehuacter Thicknw
fet

Erryl rrugstono
Limestotre, coarse grained, light-gray- -

Lncorngsne LImamNE

Limestone, dark-gray, grmular, cherty. ... . . . . . . .

Frr Oms lrmsrorn

Limestone, fine grained, dovegny, compact.. . . . . . . .. .. . . . . .

Bpprmmwx oolounp

Dolomite, cherty, mmtly covered.......

Gnor,ocrc sEcrroN $3.-Ordovician limestone along Catawba Creek and
State Highway 114, at locality 67, Roanoke County, Virginia.
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albng Staterc$socrrorv 34.-Ordovician limest,one at locality 68,
4, at the Roanoke-Botetourt county line, Virginia.

rlw

.l w
=YV2

Gnor,oe
Ilighway 11

ui f-6l

Gnor,ocrc sncrroN 35.-Ordovician limestone along Catawba Creek, at local-
ity 71, near State Highway 114, Botetourt County, Virginia.
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ments of dolomite and chert up to 15 inches across (geologic section
35). The main body of the Five Oaks is fine-grained limestone
which averages about 96 per cent calcium carbonate and a little
more than 100 feet thick. In the immediate vicinity of East View
School (geologic section 36), the Five Oaks is somewhat lower in
calcium carbonate but is nearly 2@ feet thick. Less than one-
fourth of a mile northeast of East View School it is 125 feet thick
and averages more than 96 per cent calcium carbonate. At locality
73, all of the formation is high-calcium limestone (geologic section
37). Half a mile farther northeast, the Five Oaks is less than 100
feet thick, and it becomes progressively thinner toward Tinker.
Between Tinker and Mount Union, 31 feet is present at locality 75,
15 feet at locality 76, but in the immediate vicinity of locality 78,
the Five Oaks is about 120 feet thick. The same belt extends
southeast toward Cloverdale, but the entire section of Ordovician
limestone is thin.

Although most of the Five Oaks is extremely fine grained and
very compact, in a few places the upper 20 to 30 feet of the unit is

Character and thicknms (ferit)

Errwe lurssmm
Limetone, cmse grained, light-gmy. . .

Limwtone, nodulu, clayey...........

LimestoDe, coame grained, light gray. . .

L i m 
,e 

s t o tr e, medium- to light-gray,
medru grarned. . .

LNcowmmn ltugsmxn
L i m e s t o n e, mediuu-gray, medium

grained, no chert. . .

Limmione, dark-gray, cherty.........

tr'rvn Oers lrursmrr
Limstone, fine grained, dovegray. . . . .

42

38

46

68

Li mestone, 6ne grained, dove-gmy,
slightly clayey- 

: . 
. . . . . . . . . . . . . . . . . 110

Bgpruttowu loloulm

Dolomite, cherty, poorly expmd...... ..'

Gpor,oerc sEcrIoN 36.-Ordovician limestone at locality 72, reat F,zst
View School, Botetourt County, Virginia.
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clastic limestone, composed of water-worn pebbles and grains of
fine-grained limestone c'emented in a matrix of slightly coarser
grained limestone. This rock, prorriinently exposed along Catawba
Creek at locality 73, is chemically the same as the rest of the
formation.

. 
LINCOLNSHIRE LIMESTONE

The Lincolnshire limestone is a prevailingly dark-gray, me-
dium-grained, nodular cherty limestone with an average thickness
of 60 to 80 feet. Black chert nodules, although characteristic of the
formation as a whole, do not occur in alt tbe beds, but the chet't-free
limestone contains so much clay as to be of no value for chemical
use. The formation is important only because it occurs between
two rather thick formations of chemical limestone. The position,
charactgr, and thickness of the Lincolnshire are well shown at
localities 68,70,72,73, and 78.

EFFNA LIMESTONE

Above the Lincolnshire is a succession of coarse-grained, gen-
erally light-gray and pinkish limestones containing 97 lo 98 per cent
calcium carbonate and generally less than one per cent of noncar-
bonates. West of the Roanoke-Botetourt county line, the Effna
limestone is less thao 50 feet thick and is so poorry exposed as to be
easily overlooked.- Northeastward toward rinker. the thickness
increases progressively to nearly 1@ feet. Arong the east base of
Tinker' Mountain, between Tinker and Mt. rJnion, the thickness
ranges upward to more than 500 feet in the well-exposed section at
locality 78. This sector of the catawba valley area contains the
thickest body of coarse-grained high-calcium r.imestone reported in
the Appalachian Valley of Virginia (geologic section 3g).

Along catahrba creek at locality 73, impure lirnestones are in-
tercalated at three horizons in the formation, but between Tinker
and 1vrt. Union, impure partings'are thin or absent (geologic sec-
tions 38 and 39).

WHITESBURG LIMESTONE

The whitesburg limestone forms the top of the succession of
Ordovician limestone in the Catawba Valley area (Fig. 15)-. Al_
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Character aud thicknm (fet)

Wrrmsnunc rnmsmxp
Limmtone, lighi-gray, impue.........

Ema rruEsmNE
Limmtone, light'gray, coare grained,

thick bedded.

Limmtone, impue, nodular...........

Limetone, coarre graired, gray. ......

Lncowsro rmgtoxu

Limestore, medim grained, dark-gray.

Limestone, gray, grmular, cberty. . . . ..

Fm Oxsmsmrn
LiDstone, clastic texture.

LimesCone, 6re grained, dovegray. . .. .

BnnrulxmwN ooroutq

Dolomite, cherty, fine grained. .......

Gpor,ocrc sncrroN 37.-Ordovician limestone at locality 73, about a mile
northeast of East View School, Botetourt County, Virginia.

though coarse grained like the Effna, the Whitesburg contains no
chemical limestone. As in the Ellett area, the Whitesburg contains
abundant fragments of trilobites.

QUARRY SITES

As shown in geologic sections 35,36, and 37, the Five Oaks
limestone, between the Roanoke-Botetourt county line and a point
one mile southwest of Tinker, averages wqll over 100 feet thick and,
except in one place (locality 72), is high-calcium limestone. Be-
tween the county line and locality 71-a distance of 6,000 feet-
approximately 1O million tons of fine-grained, high-calciurir lime-
stone. could be quarried from the F ive Oaks without excavating
below the level of Catawba Creek. This body of rock would.
probably contain about 98 per cent carbonates. Between locality 71.

and Catawba Valley Church, about 6 million tons of the Five Oaks
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Goor,oorc socrroN 38.-Ordovician limestone at locality 28, near Mt. Union,
Botetourt County, Virginia.

could be quarried above drainage. Another 6 million tons of high-
calcium limestone could be quarried between locality 74 and a p'oint
about two-thirds of a mile southwest of locality 73. The calcium
carbonate content of this deposit would probably be the same as
that at locality 77.

Between Tinker and the Roanoke-Botetourt county line, rela-
tively small quantities of very high-grade chemical limestone could
be quarried from the Effna limestone, particularly in the immediate
vicinity of localities 7l and 73 (geologic sections 35 and.37).

Between locality 75, near Tinker, and locality 78, the Effna
limestone averages about 971 per cent calcium carbonate and only
about one per cent of noncarbonates. Eight to ten million tons of
coarse-grained limestone could be quarried in the general vicinity
of localities 75 and76, and a similar quantitv in the vicinitv of local-

79

e

II

.l

97.301 0.91 10.58 10.?510.32

Limetone, medim grained, gray...... .60

Limmtoae, nodular, clayey. . ......... I5

97.65 I 0.77 10.65 10.68 10.30

Limestone, coarsegrained,light-gray. .. 110

LNcorffsEmD LTMESmNE

Limestotre, granular, gray; weatbers
cobbly; very ropure,.. .... .. .. .... 62

Fwnoexsumsrone | | I I

Limestone,fioegrained,lighfuray..... 120 I 95.69 l .t.?9 I t.oz I O.Sz I O.aO
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Ch*acter and thicknw (fet) MgCOs

ETFNA ilMEBmNE

Limmtong very cmrs grained, light- --,gray.. .. ..... 275

Fwr OlreImsmuo
Limmtone, fle graiued, gtay, contains

chdt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

Bonmnrowlt ooroum

Dolomite, grag cherty............... ..

Gnor,ocrc sncrroN 39.-Ordovician limestone at locality 76, half a mile south-
.east of Tinker, Botetourt County, Virginia.

ity 77 (geologic section 38). At locality 78, where the Effna lime-
stone seems to be more than 500 feet thick, at least 2 million tons
of very high-grade coarse-grained limestone could be quarried. The
Five Oaks, which is 125 feet thick and contains more than 95 per
cent calcium carbonate, could be quarried on a smaller scale.

fn Summary, the Five Oaks and Effna limestones are of sum-
cient thickness and purity to furnish 40 to 50 million tons of high-
calcium limestone. In each of five possible quarry locations-three
southwest of Tinker and two between Tinker and Mt. Union-the
estifnated tonnage of high-calcium limestone, which could be ob-
tained by shallow quarrying, is at least 6 million tons. In spite of
the rather remote location, the Catawba Valley area is considered
very favorable for extensive quarrying of high-calciurn limestone.

E

tJ
z,
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Tl*l.n Z.-Analyses of lhnestones and

I
Fr

'-l

Gno-
LOGIC

Sncrron

o. Uni

Locerrow FonuerroN euo Rocr Crrenecrnn

13 95

21 11

2t8

21 8

196
195

2L{
53

52

11 6

11 5

62

1

1

o

.o
---_

6

r7

;

,

I

n

IO

15 61

6l

Giles County; along Norfolk
and Westem Railway south-
east of Rich Creek

Giles County; lrl lr;:iles west, of
Pearisburg, along State High-
ways 8 and 100

*1ff."3:1"r"' Ripplemead

Giles County; about tl mile
South of Ripplemead

Giles County; quarr)'
Virginian Limestone
Klotz

l![issi]ssippian limestonel coarse
grarneo, gray

Mississippian limestone; coarse
grained, oolitic

Mississippian limestonel fine
grained, compact

Gratton limestone; fine grained

Benbolt limestonel dark-gray,
granular

Copper Ridge dolomite; gray

Beekmantown dolomite; dark-
gray

Beekmantown dolomite; coarse
. grained

Upper cherty limestone member
of the CIiffieId formation

Coarse-grained li.mestone member
of the Cliffield formation

of the
Co.p.,

Rock dust (Five Oaks and lower
part of Linco.lnshire limestones)

Five Oaks limestone; fine grained,
compact, dove-gray

Blackford memberl basal cherty
dolomite beds

Beekmantown dolomite; dark-
gray;beds averaging about 8
feet thick

15 Beekmantown dolomite; light-
gray beds averaging about 12
feet thick

Five Oaks limestone; very fine
grained and compact

?23 Giles County; near Kimballton Five Oaks limestone

Giles County; one mile north-
east of Narrows

Giles County; near Narrows

Giles County; east of BIuff City

106 Giles County; near Kimballton



ANer,vsos B3

dnlomites in central-western Virginia

Tnrcr-
NDSS

Feet

Cnuurcar, Coupostrrot

CaCos MgCos SiOz AlrOt FezOg NazO KrO Total

43 88.95 3.03 5.2+ 1.74 0.66 99.62

t2 94.66 r.o4t 2.72 0.98 0.62 95.92

27 94.96 1 .91 2.58 t.t2 0.52 101.49

EO 93.46 t.94 3.68 L.24 0.28 100.60

70 95.36 1.64 qnn 0.68 0.24 100. 16

qa, 52.L5 40.00 6.08 2.00 0.48 100.71

265 oo. /D 38. 17 2.U ,0.84 0.74 99.34

200 53.51 41.42 4.71 0.93 0.54 0.M 0.39 10l.tt

130 90.65 2.%L 6.20 0.90 0.22 100.21

58 96.45 fin t.26 0.34 0.2E 99.80

95.56 2.30 7.72 0.56 0. 16 100.30

'60 96.06 2.73 0.92 0.76 0.12 100.59

15 49.51 36.61 8,92 3.80 0.92 99.76

225

56.68 40:53 1.56 0.58 0.32 0.04 0. 16 99.87

57. 18 38.52 3.32 0.88 0.40 0.04 0. 17 100 51

96 97.13 1.50 0.28 0.58 0.08 99.57

90 98.37 0.85 0.2,+: 0.48 0.08 100.02
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LocerroN FonuerroN eNo Rocr Csanecrnn

Gratton limestone; dove-gray

Benbolt limestone; even bedded

FI

Fl

Gso.
LOGIC

SncrroN

No. Unit

2l 176

2l t74

186
184
183
7I

72

233

2L5
242

25 2-3

21 t75

24

,A

;
25

%

26

n
28

29

n

38

3'

39

3'
-:-
39

39

":1$:i; 
I i m e s t o n e; nodular,

Gratton limestone; dove-gray

Benbolt limestone; coarse grained

Benbolt limestone; black, impure

BeekTantown dolomite; coarse
grarned

Beekmantown dolomite; fine
grained

Five Oaks limestoney dove-gray

Five Oaks limestone; dove-gray

Giles County; quarry of Pem-
broke Limestone Corp., along
Norfolk and Western Rlilwav

Giles County; southeast base
Doe Mountain

Giles County; 1l miles north-
east of Hoges Store

*'dff S"""ty; near Boyd

Giles County; along Virginian
Railway, south of Eggleston

Blackford; dove-gray limestone

Giles County; near Hoges Store Gratton limestone; dove-gray

3 11-18 Giles County; along Norfolk
and Western, near Eggleston

154

153 Giles County; along Virginian
Railway, south of Eggleston

152

15 1

Gratton limestone; lower 15 feet\
Benbolt limestone; upper 70 feet/

Copper Ridge dolomite; light- to
dark-gray, banded

Witten limestone; thin bedded
toward top; clayey stringers

Gratton limestone; fine grained,
upper 42 feet

Gratton limestone; fine grained,
lower 37 feet

Benbolt limestone; impure, nodu-

T,+wn ?.-Analgses oJ limestones and, ilolomites

Giles County; one mile north-
wes-t of Ripplemead

Giles County; east bluff of T,it-
tle Stony Creek about a mile
north of Pembroke

13 10 Five Oaks limestone: except chert
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Tnrcr-
NESE

Feet

Csnutc.tt ColrposrrroN

CaCos I.MgCo3 | SiOz I AlrO' I Feaos I NurO I KrO I Total

31 94.59 I .95 2.26 1.08 0.32 100.20

35 89.90 6.23 2.N 1.12 0.40 100.16

75 87. 19 2.51 6.10 2.66 0.68 99.14

45 92.72 2.77 2.2n t.24 0.32 99.25

88 95.05 2.68 0.88 0.56 0.28 99.45

4:) 92.72 3.52 2.48 o.74 0.40 99.86

90 53.26 40.44 4.48 r.76 0.48 0.03 0.30 r00.75

75 52.86 42.55 3.58 t.t7 0:43 0.36 0.22 101. t?

lo 9b. c5 2.61 0.86 0.90 0.12 100.04

52 95.50 1 .61 1.18 0.64 0.08 99.01

50-60 97 .54 t.26 0.46 0.76 0.L2 100.14

60 96.35 L.24 0.80 0.86 0.40 99.65

d5 96.05 2.t:7 0.48 0.28 0.36 99.34

548 53. 10 39.77, 4.66 2.08 0.60 100.2l

70 90.52 2.57 4.52 1.58 0.48 99.67

/q 93.33 r.89 |.40 0.42 99.46

6t 96.80 1.26 0.58 0.56 0.18 99.38

30 81.89 7.83 6.69 2.09 0.72 99.22

30 94. 11 r.27 3 .69 0.59 0.20 99.86
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Gno-
LOCtTC

SscnoAr

No. Uni

20 L2

40

40

40

40

208
207

20 10

2,0 I

40 205
4l 1 7-8

Lt4

LocarroN

Giles County; along southeast
side of Green Yalley, 311
miles southwest of Eggleston

Fonnnarrorv,tNp Rocr Cnen,tcrnn

Witten limestonel clayey string-
ers

Witten limesl.one; light-gray

Witten limestone; nodular, im-
pure

Witten limestone; fine grained

Gratton limestone; dove-gray

Benbolt limestone; coarse giained

Giles County; aloag Virginian
Railway, near Goodwins
Ferry

Copper Ridge dolomite; medium
grained; little sand or chert

Elonaker dolomite; very pure,
dark-gray, medium to fine
grained

Trw,n Z.-Analyses of limestones anil ilnlomites

49

4 3-5

146
Giles County; along Norfolk

and Western Railway south
of Berton Station

Beekmantown dolomite; fine
grained, pearl-gray

Copper Ridge dolomite; light-
gray

Witten limestonel coarce-grained
zone at the base

Lincolnshire limestone; coarse
grained limestone at base

Elbrook dolomite; thin bedded

Elbrook dolomite; very shaly

Elbrook dolomite; shaly

Elbrook magnesian limestone

Elbrqok dolomite; very shaly

Elbrook formation; phyllite
breecia

Copper Ridge dolomite; dark-
gray

Copper Ridge dolomite; light-
gray

a
45

46

49

49

t42

Montgomery County; along
Norfolk and Western Rail-
way north of Peppers Ferry

Montgomery Coundy; along
Norfolk and Western Railwav
between \{alton and U. S. li

Montgomery County; near
Montgomery Station, along
old location of U. S. Route
11
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in central-wes Lern V i rginia-C ontin ueil

Tmcr'
NESS

Feet

Csnurcer, Couposrrrow

CaCoa MgCog SiOz AlzOg FezOs NrrO KrO Total

,i 93.94 t.62 2.38 1.05 0.36 99.35

ot) 96.45 t.47 0.78 0.50 0.34 99.54

91 91 .77 3.24 3.02 1.16 0.38 9S.57

ta 92.20 2.75 3.43 r.49 0.38 99.65

78 96.39 1.24 0.93 0.72 0.30 99.58

67 95.43 2.30 0.78 0.75 0.28 99:54

MO 52.78 42.21 3.60 r.32 0.58 r00.49

825 53.92 43.06 2.52 0.67 0.34 trace 0.11 100.62

oo/ 51.67 37.50 6.84 3.27 0.80 100.08

05t) 53. 16 39.68 4.55, 2.01 0.64 trace 0.56 r00.60

2t 95.48 2.35 0.86 0.37 0.32 99.88

55 97.52 0.76 0.49 0.56 0.24. 99.57

r00 54.89 24.23 13.45 5.80 1.74 100. 11

350 36.80 39. 14 16. 61 6.06 t.52 100. 13

100 40.54 34.50 Lt .l I D.4t) 2.30 100.57

50 77 .r7 12.69 6.66 2.33 0.70 99.55

150 42.67 33.52 16.78 5.29 L.54 99.80

100 35.32 22.57 28.14 10.48 3.16 99.67

80 49.83 43.03 4.61 t.22 1.06 99.75

lo 64.31 29.00 3.81 2.07 0.62 99.81
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Tiirl,n 2.-AnalEses of limestones anil ilalomites

Gro-
I,OGIC

SpcrroN

No. Unit

LocarroN Fonu,rrrow aNo Rocr Cnenecrpn

"Lenoir" limestone; nodular

88

F
d
O

26 L052

52

52 268

26 2-7

60

60

60 283

Montgomery-Pulaski counties;
ouarrv of the Radford Lime-
sione-Co., near Miles; along
New River

"Mosheimt' limestone; impure

Beekmantown dolomite; black
beds at top

Beekmantqwn dolomitel com-
oosite

Five Oaks limestone; fine grained
and compact

Lincolnshire limestonel cherty

Lincolnshire limestone; no chert

Five Oaks limestonel dove-gray

285
284

Montgomery County; half a
mile south of Lusters Gate

66 276

68 343

355
353

Montgomery County; southeast
of Yellow Sulphur Station on
the Virginian Railway

Copper Ridge dolomite

Copper Ridge dolomite

363
362

27266

i
n
72

E
73

/o
;l6

v
78

80

37 2-3 Five Oaks limestone

393 Botetourt County; near Tinker Effna limestone; coarse grdined

378
376

38 6-7

38 G5
Botetourt

IInion,
114

Roanoke-Botetourt county line
in Catawba Valley

Botetourt County; lll mrles
northeast of Roanoke-Bote-
tourt county line

Botetourt County; near East
View School

Botetourt County; about a mile
northeast of East View School
along State Highway 114

Five Oaks limestone; dove-gray

Effna limestone; coarse grained

Five Oaks limestone; dove-gray

Fi.ire Oaks limestone; dove-gray

Five Oaks limestone; lower beds

Effna limestone; coarse grained

Effna limestone; coarse grained

Effna limest,one; coarse grained

Effna limestone; coarse grained

Five Oaks limestone; fine grained

Rome dolomite; fine grained

County; near Mt.
along State Highway

Roanoke County; quarry of the
Rockvdale Quarries Corp..
near U. S. Route 460

382

Agstone from crusher bin
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Turcr-
NESS

Feet

Cunwcar, Couposrrror*

CaCoa MgCoa sio, AlzOa FezOg NurO KzO Total

501 84.82 7.85 4.99 1 .66 0.82 r00.14

27 84.30 8.99 3.39 1.98 0.74 99.40

59 50.65 37.80 7.30 2.62 1.40 99.77

'170 52.55 38.12 7.13 1.78 0.84 100.42

40 93.64 2.56 I .85 1.04 0.42 99.51

195 87.64 4.62 5.28 I .65 0.46 99.65

27 90.12 4.02 4.73 0.90 0.28 100.05

52 95.22 1.91 1 .13 0.90 0.28 99.44

330 50.21: 40.26 6. 18 2.22 t.26 0. 13 0.78 101.07

225 54.66 42.00 3.06 0.31 0.34 0.06 0.09 100.52

LM 95.45 2.36 1.03 0.67 0.34 99.85

60 98.06 0.79 0.31 0.29 0.28 99.73

135 96.02 t.94 0.51 0.72 0.30 99.49

80 94.33 2.52 1.59 0.92 0.24 99.60

110 91.03 4.63 2.L6 t.37 0.48 99.67

oo 97 .91 0.70 0.40 0.40 0.36 99.77

35 98.21 0.50 0.43 0.20 0. i6 99.50

r10 96. 15 I .83 0.78 0.53 0.24 99.53

275 g7 .91 0.80 0.59 0.57 fr.32 100. 19

380 97.30 0.91 0.58 0.75 0.32 99.86

125 97.65 0.77 0.65 0.68 0.30 100.05

t20 95.69 t.79 |.02 0.82 0.30 95.62

165 52.80 40.85 3.42 1.54 t.92 0. 15 0.40 101.08

54.30 42.00 1.68 1.56 1.04 100.58
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Loc,trroN Fonuerrox eNo Rocr Crunegr:pn

Elbrook dolomite; fine grained

Agstone from crusher biri

Gro-
I,oGIC

Spcrrox

o. Uni

32 24 Beekmantown dolomite; medium
grained

31

31

87

87

89

Botetourt County; lfu miles
north of Cloverdale

Beekmantowir dolomite; pearl-
gray

Chepultepec limestonel bluish-
gray

Rome dolomite; fine grained

Elbrook dolomite and Max
Meadows fault breccia

Elbrook formation; dolomitic
phyllite

Beekmantown dolomite; medium
grained, gray

90

Ttwn 2.-Analyses of limesl.ones anil d,olomites

Bedford County; quarry of Blue
Ridge Stone Corp., along
U. S. Route 460

Roanoke County; along Tinker
Creek near Hollins Sta.

Roanoke County; abandoned
quarry near junction of Car-
vin and Tinker creeks

Roanoke; municipal quarry

Salem; municipal quarry

Montgomery County; 1 mile
south of Elliston .
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Cnnlricer, ColposrrrortTnrcr-
NESS

Feet I
CaCos MgCog

4501 ,D6. C/ 26.46

66 .60

63.29

56.46

SiOz Alzoa FezOa

9.16

9. 13

5 
^63

LN

2.r9

1.16

3.98 1.2.8

2.52 7.04

2.L6 0.84

0. 85 ozL

0.50 0.43 0.78

6 .39 2.46 0.86

15. 14 6.87 1.08

3.82 1.40 0.76
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"Mosheim" limestone ----50, BB-89
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Athens shale------,- -----------52, 62
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. 
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Blue Ridge Station------ --63, 65, 67
Blue Ridge Stone Corpot"rt""ee:Uii
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Boxiey bridge-- -* 25,29
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Cambria -----------49
Cambrian -- 8, 13-17, 46-49,52,64,69
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Castle Rock ------'----'----- --21
Catawba Creek 74,75,77,78
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Catawba Valley -------------5, 73-80
Catawba Valley Church--,--, --- 78
Chepultepec formation-- 54, 69, 90-91
Chert-- ------*------17 , 28, 50, 77
Christiansburg,-- -----------11
Claytor Dam-----------,..--------50
Cliffi eld formation--,- ---22-31, 80-83
Cloverdale--- -67,72,76
Composition
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50, 56, 64, 70, 7r, 80-9r

Benbolt .-23,32, 34, 35. 36, 43,82-87
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B4-87
Copper Ridge----l2, 14, 15, 18, 48,

53, 64, 82-89,
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Efrna-'--.---74, 75, 78,79, 80, 88-91
Elbrook dolomite-----48, 64, 86-87,

88-91
Five Oaks member- 23,26, 30, 40,

55, 56, 74, 75,76,78, 7e
Gratton limestone,-- -23, 32, 34, 35,

36, 42, 82-87
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Page

Ifonaker dolomite----- 12, 14, 82-83
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Lincolnshire member----23, 55, 56,

74, 86-89
Max Meadows fault breccia --48, 64,

.90-91
Mississippian limestone---39, 82-83
Moccasin formation----' - ---_ _- _23
"Mosheim" Iimestone____-50, 88-89
Phyllite -----48. 86-87
Rome formation-:__- -_-__64, 88-91
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shaly magnesian limestone_______48
Witten limestone-___23, 31, 32, 36,

82-87
Conglomerate -______36
Copper Ridge dolomite__15-17, 48-49,

52-54, 59-60, 69,82-89, Pls. 58, 7C
Coyner------ ----63, 67
Crush conglomera(e----46, 47, 59, 61,

90-91
Crushed stone-------19-21, 46, 48-50,

s2-55,57-72

D

Definitions -------:--9
Devonian -------------------------8
Doe Mountain----------- :-,-- 41, 43

Dolomite__*_-_____-_9, 73-22, 46-48,
50-55, 59-60, 6r-63, 64-67,69-71

Dixie Cavern
Dublin -------------11

East View School----,- ____--_-__76
Effna limesto ne - - -- - - - - _ -77-80; 88-91
Eggleston-----'-tl, 12,13, 16, 30; 31,

36, 37, 44, 45
Elbrook formation---- 46-48, 65, 67 -69,

86-87, 90-91
Ellett area--- -----51-59

Page
F

Fault breccia --.------7, 46, 47; 59, 6I,
86-87, 90-91

Faulting -------------6
Faults

Blue Ridge------------_-- - - - - - -67
Narrows -------- --6
Pulaski
St. Clair ------ -- -A
Saltville -----------6

Five Oaks limestone----25-28. 38-46.
55-59, 74-80, 82-85, 88-91, Pls. 5C,

68. 108

G

Gasper limestone-----------13, 38-39

Geology----, -6, 46, 49, 51, 59, 63, 69

Catawba Valley area-- - - --------7 3

Eilett area -----51-52
General
Giles County-- -------------11-13
Miles area--- ---49-50

. Montgomery area-----------59-60
Radford-Peppers Ferry arca- -46-47
Roanoke-Blue Ridge area--=-63-64
Roanoke-Hollins- Cloverdale

area ------------------------ 69

Salem-Elliston area------ ----61-63
Giles County -----------:- -----ll-46
Glenlyn -------,----11
Goodwins Ferry----12, 13, 21, 22, 27,

86-87

Gratton limestone--33 -36, 40-46, 82-87

Green Valley --------45
Green Valley Church------ -32, 34, 36

H

Haymakertown - --------- --------73
High-calcium limestone----9, 32, 33,

37, 4A, 41, 43, 44,45, 56, 58, 73,
76, 77, 78, 82-91

High-magnesium dolomite ----21, 22,
, 52,65, 82-83, 86-91
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Hoges Store-----------12, 27, 41, 42,
44, 84-85

Holston ---------:--- --------.-.71, 7 4
Hollins College------ ---------68, 7L
Honaker dolomite--_____________*13

high-magnesium dolomite_ ___lS-14,
21, 86_97

I
Indian Run Creek------------__-_59

K

Kimballton-.-----25, 29, 40, 42, 82-83
Kimballton Lime Company____27, 38
Klotz ---------*---*19, 20, 32, 82-83

L

Lenoir limestone--. ---71, 74
Limestone-*- -22-46, 51, 55-59, 71-80,

Pls. 5-10
mine-------- ---- -- - _ _ _ _ *27, 29, 42
uses -*--r---

Lincolnshire limestone member___28,
58, 77, 86-8e

Little River- ________51
Little Stony Creek*-______._____ 35
Lusters Gate----51, 52, 54, 56, 57, 59

M

McClardy School------ 2l
Miles area--- -----48-51
Mississippian limestone------8, 38-39,

Pl. l0B
Moccasin formation--,- - - -- - - -, _ _ -42
Montgomery area--------- -59-60, 62
Montgomery Lime Company---,--55,

56, 57, 58, 88-89
"Mosheim" limestone----7 l, 7 4, 88-89
Mt. Union -73,76.77. 80

N

Narrows----- 22, 25, 35
Narrows fault-------- ---------12, 18

Page

New River--------,-5, 1I, 22, 25, 29,
40,44, 45, 47,50

Nolichucky shale-------- ---13, 15, 2l
Norfolk and Western Railway--ll, 17,

22, 39, 43, 46, 47, 48, 49, 65, 67

o
Ordovician rocks----17-46, 49-50, 54-

59,69,71-80, g2-gl
Origin

Peppers Ferry breccia -,--..-.,-,-47
rocks ------ --------------6

P

Pearisburg---------11, 25, 29, 31, 37
Pembroke--*----19, 27, 32, 33, 35, 43
Pembroke Limestone Corporation,l9,
. 21, g4-95, P1. 4C

Pinnacles of Eggleston------16,' Pl. 58
Pulaski ----=-.''.- --73
Pulaski fault-------- -------12, 46-47

a
Quarries

Blue Ridge Stone Corpoiation -65,
67,90-91

Chepultepec formation ---54, 90-91
Ellett ------- -58, 88-89
Giles County------- ----,,20, 82-87
Kimballton Lime Comptrny-Pl. 6.4
Montgomery Lime Company---58,

88-89
Mundy Brothers --------,------65
near Montgomery--.-*-- 60, 86-87
near Roanoke--,-68-72, 88-91, Pl. 9
Pembroke Limestone Corpora-
,tion--------'''-20; 84-85, Pl. 4C

Radf ord Lirnestone Cornpany - - -49,
88-89, Pl.78

Ripplemead Lime Company.---38,
82-83, Pl.5C

Rockydale Quarries Cbrpora-
tion .------------ -----,-Pl. 9C

Virginian Limestone Corpora-
tion ----------20,82-83, Pl. 5A
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Quarry sites- ---40-47, 51, 58-59, 60,
67,72,78-80

Quarlz sandstones --,-------,- - ---1 5

R

Radford ---------47, 48
Radford Limestone Company-----48,
. 4e, 50;51, 88-89
Radford-Peppers Ferry area---46-48,

86-87
Relief and drainage----------------5
Rich Creek--
Ripplemead-- -,--12, 25, 27, 40, 82-83
Riprap ------------- -------------21
Roanoke----- -------62, 67, 68, 88-91
Roanoke-Btrue Ridge area'----63-67,

88-91
'Roanoke-Hollins-Cloverdale area 6J -

72,88-89
Roanoke municipal q,aarry'--'-65, 66,

Roanoke River-------- lo lt-lt,t uZ

Rock wool-- -----48, 63
Rockydale Quarries Corporation--65,

66, 88-89
Rome formation----8, 47, 59, 65,88-

91, Pl. 9

s

St. Clair tault-----7, 9, 18, 23, 25, 29,
Pl. 4,A.

St. Louis limestone------------,--13
Ste'. Genevieve limestoneb - 13, 82-83
Salerr-Elliston area - - - - - -61-63, 90-91
Salem fault- --------52
Salt Pond Mountain----.--'-------34
Saltville fault----12, 73, 22,'28, 29, 34
Shady dolomite----------.- -----8, 64
Shawsville ---------61
Silurian period------ - -------- 8

Page

Spruce Run Mountain---------31, 33

Stone sand--
Stony Creek- -------25, 27, 40, 41, 43

Stony Creek Valley------- --'------43
Stope niining --------45
Structure---- --7, 12, 14-16, 18-21, 24,

26-37, 39-43,50, 53, 56-57. 66,
' 70-71, 74-7.6, 78-80

T

The Narrows --------7, 13, 18, 24, 25,

37, B2-83, Pl. t
Tinker------ -,----,-.---7 3, 76, 77 , 79, 80
Tinker Creek-------.--------.,-,-65, 67

U

tlnconformity --------',---!----- 55

v
Virginian Limestone Corporation-20-

Virginian Railway--l3, 
", 

t?:ri::;,
3r, 34, 44, 52, 53, 54

w
Warsaw limestone---- , ---------. - 13

Water table- ---------5
Webster ------------65
Whitesburg limestone----,-52, 55, 58,

74, 77, 78

Witten limestone---- --31, 32, 33, 36-
37, 45,84-87

Wolf Creek- -----15,25

Y

Yellow Sulphur Station------ - -52-53


