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LETTER OF TRANSMITTAL

© COMMONWEALTH OF VIRGINIA
VIRGINIA GEOLOGICAL SURVEY

UNIVERSIT¥ OF VIRGINIA

CHARLOTTESVILLE, Va., May 1, 1944,
To the Virginia Conservation C Qmmissioh:

GENTLEMEN ;

I have the honor to transmit for publication as Bulletin 62 of the
Virginia Geological Survey, the text and illustrations of a report on
Industrial Limestones and Dolomites in Virginia: New River-Roanoke
River District, by Dr. Byron N. Cooper, Associate Geologist of the Vir-
ginia Geological Survey.

This report is the first in a series on the limestones and dolomites of
present and potential industrial value in the State. ‘As investigations in
progress are completed, other reports in the series will be issued until all
of the industrial limestones and dolomites in Virginia have been
described.

Bulletin 62 contains a discussion of the industrial limestones and
dolomites in nine areas in the district embraced in the New River and
Roanoke River drainage systems and served mainly by the Norfolk and
Western and Virginian railroads. Those areas are in Giles, Montgom-
ery, Roanoke, and Botetourt counties. Geologic data pertinent to the
industrial use of these rocks are given, but data chiefly of scientific
interest have been excluded. The essence of the report is in the meas-
ured geologic sections and the chemical analyses of carefully selected
field samples. ‘

Respectfully submitted,

i . _ ARTHUR BEVAN,
. State Geologist.

Approved for publication :
Virginia Conservation Commission,
Richmond, Virginia, May 9, 1944.
R. A. GiLLiam, Executive Secretary and Treasurer.
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Industrial leestones and Dolomites in Virginia:
New River-Roanoke River District

By Byron N. Coorer

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 of
the Norfolk and Western Railway and the Virginian Railway.

Favorable quarry sites were determined by detailed study of
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,
and 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 glven for the
most important localities.

The Giles County and Catawba Valley areas ; contain a number
of favorable sites for large-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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INTRODUCTION
LocaTioN oF THE DisTrICT .

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. Routes 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 12 and Fig-
ures 4, 6, 9, 10 and 14 can be determined. The Bristol Branch of
the Norfolk and Western Railway, which extends southwest to the
Virginia-Tennessee line, joins the main 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. :

PurPoSE oF THE REPORT

. 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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All 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 observed 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.

ACKNOWLEDGMENTS

The general distribution of the various rock formations in this
part of the State is shown on the Geologic map of the Appalachian
Valley of Virginia.?* Most of the area east of Christiansburg and.
Ellett has been mapped by Woodward.’® 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 of 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.

Fierp Work

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 end of the report.
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" across were obtained at stratigraphic intervals of 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. AII of the samples were analyzed by
Froehhng and Robertson, Inc., Richmond. :

RELIEF AND DRAINAGE

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 400 feet below a broad
gently rolling upland which is underlain chiefly by limestone and
‘dolomite. The bluffs along New River (Pls. 4B, 5B) 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 quarty sites than are found in any
area of similar extent elsewhere in the State.

Some 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 of the Nar-
rows and Pearisburg quadrangles, which were used as the base
map for Plate 3.

In contrast to the broad upland of the valley of New Rlver 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
valley 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 (P1. 13), which includes one of the most im-
portant areas discussed in this report, is tributary to James River.
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GEOLOGY

‘ 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 cross 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 (P1.2). ‘

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 defo’rmation, the
thick mass of sedimentary rock was broken along several great
faults. Enormous slices or blocks of strata, overlapping each other
like shingles on a roof, were thrust northwestward, some for many
miles. Prior to overthrusting and also during displacement of the
fault blocks, the beds were folded, crumpled, jointed, and fractured.
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 (geologic 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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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 detalled field study but
along New River the structure of the rock is an “open book.” The
St. Clair fault is exceptionally well exposed along State Highway 8
in The Narrows of New River in Giles County (PI. 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. 4A). 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 Rlpple—

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 succession of
limestone and dolomite crops out along the river south of the brldge
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
rock.

Near Roanoke, the forma'uons underlying the broad valley floor
are mostly concealed beneath a thick cover of mantle rock. Accord-
ing to Woodward!® the rocks upholding the Blue Ridge and forming
the southern border of the district are part of an overthrust mass
composed of Lower Cambrian and pre-Cambrian rocks. The trace
of this overthrust is believed to be along the west base of the Blue
Ridge. Local details of the structures southeast of Giles County -

-are described by Butts$, Campbell and Holden®, and Woodward?s,
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STRATIGRAPHY
GENERAL FEATURES

The oldest formation, the Rome, is exposed only in the area
east 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 studied 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 contains 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 800
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. ; y

About 1,000 feet 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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(Bose from Y. S. Geological Survey fopographic maps of the Narrows and Peorisburg quadrangles and from aerial photographs)
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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 belt north of the St. Clair fault will be
described as Mississippian limestone.

DEFINITION OF TERMS

In this report, only simple descriptive terms are used. The terms

fine-, medium-, and coarse-grained are used to describe textures. Fine-

grained means that the grains are too small to be distinguished without a
magnifier ; coarse-grained refers to sizes of particles readily distinguished

with the naked eye; and medium-grained for intermediate or borderline

textures. The “knit,” or packing, of the particles in a rock is described
as compact, mealy, or sugary. Oolitic is used to describe rocks which
contain small concentrically banded, roundish particles, or oolites, which

‘are about the size of fish roe (Pl 10A). The color adjectives, unless

otherwise designated, refer to the color of freshly broken rock surfaces.

Carbonate, when used alone, refers to hoth calcium and magnesium
carbonates. The silica, aluniina, iron oxide, and alkalies are referred to
collectively as noncarbonates. Limestones containing more than 95 per
cent calcium carbonate are called high-calcium limestones. Dolomite re-
fers to varieties of carbonate rock containing 20 to 46 per cent mag-
nesium carbonate. High-magnesium dolomite contains more than 40 per
cent magnesium carbonate. Magnesian limestone refers to varieties con-
taining 5 to 20 per cent of magnesium carbonate. Impure limestone 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 gteater part of the annual tonnage of
limestone and dolomite produced in Virginia, particularly in the.
district covered by this report, 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
éxéeptions only the pure, premium grades of limestone are suitable
for chemical and industrial uses (Table 1). '

Because of their greater value and variety -of p0551b1e 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-magnesium dolomite has been used elsewhere during the war

{or making magnesium metal.

TaBLE 1.—Important chemical uses of limestone and dolomite'?
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Agricultural limestone or ““agstone”................. b X X X
Alkalies. ... ... i i e Y oox
Ammonia (cyanamide process)...............cc..... X
Calcium earbide............... ... i iiiiiiean. b4
. Dolomite refractories................ ... .. ooi.t. ? x
Fluxing: ) )
Open-hearth furnace................... ... ... .. X
Blast furnaee. . ........ ... ... ... il X X X
Nonferrous metals............................... x
Glass manufacture. .............. .. ... i x x
Lime: :
High-calcium lime....................... ... Lox
Low-magnesium lime. . ...........c...covennnn b4
High-magnesium lime. . ......................... ? X
‘Hydrauliclime............. . ... . iooiin x
Magnesium metal manufacture....................... ‘ X
" Mine dust (bituminous coal mines)........... e X x X
Natural cement.............. ... .. ... .. ool x
Paper manufacture: -
Sulphite pulp (Tower system).................... X X
Sulphite pulp (milk-of-lime system).............. X
Soda pulp and sulphate pulp.................. Lox
Plastics. . . .. et e, el X
Portland cement X X
Rock wool.........ooiii e e X bq b4 X
Salt manufacture.............. ... .. . ool - x :
Sugar refining.........oviiit i e i X
Whiting substitute.............. T X x x
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GILES COUNTY AREA

GENERAL FEATURES

The 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 Western Railway, on the west side of the
river, is a double-track line which is joined by two branches: one
heads in the timbering and mining section of Bland County to the
southwest, the other extends across New River to Kimbaliton.
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 Highway 42, which crosses New River at
Eggleston. )

GEOLOGY

As shown on the Geologic miap of the Appalachian Valley?,
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. 4A), 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. Clair and Nar-
rows overthrusts, is one of the most nearly complete exposures of
rock in the entire Appalachian Valley. '
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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.

‘Averdge_chemical composition(%)
Columnar Name * Choracter and. thickness Cat0s [ Mgt Si0p | AlpOs

section

=

Light- to -dork-gray, fine- to coa}se—grained dolomites - .
and intercalated beds of chert; 55010 LOOO feet thick 54 37 60.|] 25 05
ive of chert: beds)

Light-gray compact limestone and dolomite; 90 feet thick

- Medium-gra lar, sparsely cherty dolomite with infer—
Copoer Ridge ium-gray, granular, sparsely Y

== calated beds of ‘sandbtone; about 1400 feet thick - 52 -39 60 20 05
- . {exclusive ‘of 'sandstene)

E=== 2o Nolichucky Shale and intercdlated limy iayers; about 60 feet thick

Dark- to light-gray fine-grained dolomite; about 1,00Q feet

Honaker
thick; relatively’ free of sondstone and- chert 54 43 | 20 06 0.4

Fieure 2.—Cambrian and Ordovician dolomitic formations in Giles County, Va.
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C.
A, Beekmantown dolomite 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 Pembroke
Limestone Corp.
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=
A, Beekmantown dolomite 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 Pembroke
Limestone Corp.
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A, Quarry of the Virginian Limestone Corp. B, Pinnacles of Eggleston
along New River. C, Quarry of the Ripplemead Lime Co.
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A, Quarry of the Virginian Limestone Corp. B, Pinnacles of Eggleston
along New River. C, Quarry of the Ripplemead Lime Co.
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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 Hogaker 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 limy beds
suitable for interior decorative marble.!* The belt of Mississippian
limestone, exposed along New River north of The Narrows, includes
formations identified by Butts® as the Warsaw, St. Louis, Ste. Gene-
vieve, and Gasper limestones.

DovroMmITE

/

HONAKER DOLOMITE

The Honaker dolomite, the oldest carbonate rock exposed in
Giles County, crops out in a broad belt from the Saltville fault
southward nearly to Berton Station. Tt 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 west of 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 al-
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 Honaker is present
south of Goodwins Ferry; an unknown thickness at the base has
been faulted out.



14 INDUSTRIAL LIMESTONES AND DOLOMITES

ui
@ Character and thickness (feet) CaCO; | MgCO;z | Si0z | ALOs | FesOs
CopPER RIDGE DOLOMITE
Dolomite, light-gray .................. 55
Dolomite, light-gray and dark-gray beds
intercalated sandstones..............
Dolomite and magnesian limestone. . ... 33
) - 2 12| Sandstone and dolomite, interbedded. .. $1
/ {2 11] Dolomite, fine grained, bluish-gray. . . .. 88
§ > 7 Zl 10| Dolomite, medium grained, cherty...... 94
§ // V'g| Sandstone and sandy dolomite. ........ 14
8 Dolomite, fine grained, gray.......... 209 ) I
52.78°| 42.21|3.60 | 1.32(0.58
T Dolomite, coarse to fine grained; very J
compact...........c.ciiiiiiiiinn 231
e
Yol
Sandstone and sandy dolomite......... 65
NOLICHUCKY SHALE
Shale and magnesian limestone......... 56
X HONAKER DOLOMITE
Dolomite, brownish-gray, granular. .. ... 81
Dolomite, finely granular, dark-gray,
3 thoroughly fractured............... 250
o]
53.92 | 43.06|2.52 | 0.67 | 0.34
2| Dolomite, light-gray, fine grained, very -
compact.......... 380
i Dolomite, brecciated, light-gray....... 115
E
=

Georogic sEcTION l.—Dolomitic formatlons along Virginian Rallway at
locality 41, near Goodwins Ferry, Giles County, Virginia.
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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, with a maximum thickness

" Character and thickness (feet) CaC0; | MgCO0s | Si0z | AlOs | Fe:03

Dolomite, medium-gray, granular; very
uniform in color and texture; exposed

14 along Bastian Branch of the Norfolk
and Western Railway near its junctio . .
with the main line................. .. 273 52.15 1 40.00 | 6.08 | 2.00 | 0.48
13 Coveredinterval .. ................... 200=
12 Dolomite, brownish-gray, cherty. ...... 34
A1 Sandstone, light-gray. . ............... 10
/1 10] Sandstone and sandy dolomite. ........ 25
9 Dolomite, gray, thin bedded, cherty..:. 28
] 8 Dolomite, light-gray and dark-gray beds,
cherty. ... ... o, 85
7]  Dolomite, light-gray, fine grained....... 18
6 Sandstone and dolomite. ............., 33
5 Dolomite, gray, fine grained........... 58
a Dolomite, gray, granular. ............. 57
3 Dolomite, light-gray, fine grained....... 47
2 Dolomite, light-gray.................. 106

Covered, near branch of Narrows fault.

GEoLogic sEctioN 2.—Part of Copper Ridge dolomite, along the Norfolk and
Western Railway at locality 6, northwest of Narrows, Giles County, Virginia.-
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of 70 feet, 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 250 to 450 feet of Copper Ridge dolomite 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 4 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 coarser 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 Western 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 (PL 5B) Color banding is
prominent at this locality.

Geologic section 3 (locality 38y ~—Part of the Copper Ridge dolomite
along the Virginian Railway, north of Eggleston,
Giles County, Virginia

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 ‘ 31
- 17. Dolomite, alternate light-gray and dark-gray beds
medium grained; darker beds generally th1cker_

than lighter ones 204
-16. Dolomite, fine grained, mottled light-gray and sal-
mon-pink, laminated.... 84

15. Dolomite, dark-gray, medium grained, partly cov-
ered .. 80
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Tﬁickness

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

grained ... 52

13. Dolomite, light-gray, fine gralned - 45

12. Dolomite, medium grained, light-gray........._._._..._. 32

11. Dolomite, medium-gray, fine grained; contains
beds of chert 2 to-6 inches thick and sandstone

beds up to 2 feet thick 20
10. Sandstone, coarse grained, dolomitic.....ooooomeeooo. - 814
9. Dolomite, fine grained, dense...................._.. 5
8. Sandstone, sugary, dolomitic . g 1
7. Dolomite, fine grained, cherty 5
6. Dolomite, fine grained, medium-gray. ... 7
5. Sandstone, wavy bedded ..o Y
4. Dolomite ................. e 5
- -3.. Sandstone; ripples in New River..... 12
2. Dolomite, medium grained, light-gray....2........... 35
1. Dolomite, medium grained, dark-gray ; beds below
are largely concealed e 50

The analysis of a composite sample collected from units 11 to
18 is given in Table 2. As shown in Figure 2 and in 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 Beekmantown 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 coarse-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 rather 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
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NW.

o

Character an& thickness (feet) CaCOs | MgCOs | Si0z | AbOs | FesOs |
CLIFFIELD FORMATION
Limestone, coarse grained, gray......... 55 | 97.52 0.76 1 049 1 0.56 | 0.24
BEERMANTOWN DOLOMITE )

Dolomite, pearl-gray, medium bedded... 557 | 51.67 | 37.50 | 6.84 | 3.27 | 0.80
Dolomite, limy at base and top.......... 36
Limestone, fine to coarse grained..... .o 46

Copper RIDGE DOLOMITE
Dolomite with inclusions of limestone. . ... 38
Dolomite, coarse grained, light-gray. ... .. 34
Dolomite, medium grained, gray........ 52

53.16 | 39.68 | 4.55 [ 2.01 | 0 64

Dolomite, granular, light-gray...... ... 450
Sandstone.................ole - 10 *

Dolomite, sandy; base opposite Berton
Station........... ... e, 11

Railway at locality 42, Berton Station, Giles County, Virginia.

GeoLocic sEcTioN 4.—Dolomitic formations aldng the Norfolk and Western

immediately 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 in geologic section 7, the 165
feet of high-magnesium dolomite in the Pembroke quarry is the
purest Beekmantown dolomite found anywhere in the Giles
County area. : -

wir -
@ Character and thickness (feet) CaCO0; | MgCOz | 8i0z | AlOs FeéO;

Dolomite, medium to fine grained, dark-
42 N 265 | 56.75 | 38,17 | 2.84 | 0.84 | 0.74

Dolomite, coarse grained, light-gray..... 200 53.51 | 41.4214.7110.93]0.54

Covered interval............. e e

z
2 o

GeoLoGIC SECTION 5.—Beekmantown dolomite along the Norfolk and Western
Railway at locality 7, near Bluff 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 Honaker dolomite 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 thickness (feet) CaCO; | MgCO; | SiO | Al:Os | FesOs
Dolomite, very cherty; weathers readily
(basal Blackford)..................., 15 | 49.51 36.61 | 8.92 | 3.80 | 0.92
Dolomite, alternating dark- and. light- 56.68 | 40.53 | 1.56 | 0.58 | 0.32
colored; light-gray zones average 12 feet (lig|ht-gray |beds)
thick; darker beds average 8 feet thick.. 225 | 57.18 | 38.52 | 3.32 | 0.88 | 0.40
+ (dfark-gray |beds)

GEoLoGiC SECTION 6.—Beekmantown dolomite. and lower part of Blackford
member of Cliffield formation in the Virginian Limestone Corp. quarry, 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-gruined, silty dolomite. Because it weathers so
‘readily and contains so much 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 (P1.4B), 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 feet of the Beek-
mantown (geologic section 6). A more or less rhythmic color
banding characterizes 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. Crushed 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
Pembroke. Quarry operations were started in a relatively narrow
valley or ravine, 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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GEOLOGIC SECTION 7.—Beekmantown dolomite in quarry of Pembroke Limestone Corp., at locality 25, near Pembroke,

Giles County, Virginia.
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- An analysis of limestone dust taken from

the crusher is ‘shovvn’ 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 high-mag-
nesium  dolomite are, however, more re-
stricted. '

The only deposits of relatively pure high-
magnesium dolomite occur in the Honaker
formation south of Goodwins Ferry. Inex-
haustible quantities could be obtained from
the upland east of the river along the Vir-
ginian 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 Ridge, 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 for 134 miles. This

sector includes the quarry of the Pem-
broke Limestone Corporation. The same
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 bluff rising 350 feet above
New River. The noncarbonates in this dolomite total more than
5 per cent (geologic section 5). .

About 275 feet of 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. :

In 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.

ORDOVICIAN LIMESTONES.
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 succession on the Saltville
fault block and that on the fault blocks to the northwest. Butts®
has described the Ordovician limestones of this general part of the
Appalachian Valley under different formation names than are used
in this report. Relations of the two sets of names are given in
Figure 3, which shows the general character and composition of
various divisions of the limestone succession.

!

- CLIFFIELD FORMATION

The Cliffield formation includes the thick succession of predom-
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. recogﬁized
locally on the Saltville fault block.
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Col N Narmy sed . Average chemical composition{(%)
| Cotmnr| Normes used in 1t sepony Character and thickness CI00:MGCO, | S0, | AL 05 [Fez 05
= | ;
E= - {Moccasin - |Moccasin Red limestone and mudrock; thickness 200feet| 88 | 005 | 10 10 [£¢)
=== :
g
58 Witten Interbedded coarse- and fine-graified, slabby 93 20 25 12 035
2 Lowville - limestones; 50 to 250 feet thick
H . .
5 Gration Thick-be_dded,fine—grained,limes?one;fopmoﬁ 265! 1.5 10 75| 040
. 15 feet ‘commonly impure; thickness 60 feet .
Benbolt Dark-gray impure nodular limestone; €0 1o 88 50 50 150 050
-100 feet thick
=K==
<D
D[
- U?pev cherty . .
=T "z:,:g;‘ Dark-gray medium-grained limestone, 125 86 | 40| 80| 120 050
== feet thick
el K=]
== L.¢noir :
Coarse-grained ‘ :
limestona | Medium~-gray coorse-grained limestone; 4010 ’
: Thosione e fg;'y sk e 5 97 i5 101 .05 050
&= | o
[ <]
O
[==Ti 5 5 -
& B memer” | Darkegroy cherty limestone; 100feet thick 85 | 50 80| 15| 050
=T=18% g
[ =118
o h-1
5
£
Mosheim S Dove-gray fine-grained limestone; 40-100 feet 975 10 101 05 0.0
. thick:
[ =]
=T =
[=T .
=] o _
Cherty - fine-grained limestone; 125 feet thick 80t 15¢
<=1 Murfreesborg| ({Bisckfort
= . member
Light-gray shaly limestone and limy shale; 75t 20t
50 feet thick |
Cherty buti-gray dolomiite, 1510 25 feet thick 50 [ 360 [ 90| 40 100

.

Ficure 3.—~Ordovician limestones in Giles County, Virginia.

Blackford member'.—Although the Blackford member is composed
of a variety of rock types, almost all the beds are che'fty., The -
thickness increases from about 100 feet on the St. Clair fault block
to 350 feet in the belt exposed along the Virginian Railway south of
Eggleston (geologic section 8), which is the best exposure of the
member in Giles County. At this locality, the lower 115 feet is a
clastic dolomitic rock composed of pebbles of dolomite 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 typical of the Blackford in southwestern Vir-
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i
b Thickness
Character , - Feet
i WirTEN LimestoNs ’
| ~ Limestone, red to drab-gray, fine grained, slabby. . ...l 20
’ / | 7| Limestone, fine grained, thin bedded, slabby; few coarse-grained beds. .. .. 38
/ | Limestone, fine grained, clayey, laminated ...........c...ooen ....... . 21

GRATTON LIMESTONE

151 Limestone, dark bluish-gray, fine grained, compact; only abotit half the

beds are well €xp0sed. .. .. ..o etreeren i
BENBOLT LIMESTONE
J 14 Limestone, medium-gray, faintly cross-laminated, cherty. ........... ... 41°
§ f |3 | Limestone, medium grained; elayey streaks....... s 45
o ’ ’ .
o e
0 J 12 Limestone, clayey streaks, coarse grained..........oooovmieriieeeenes 25
11| Limestone, clayey, dark DIGSH-gIAY .« ove o v vt eeae e 35
i CLIFFIELD FORMATION
| O Limestone, fine grained, smoky-gray, cherty. ... vovvirreien e 37
ﬂ 9 Covered interval, few showings of dark-gray limestone. ............. .+ - 82
/ 8 Limestone,ﬁnegrained,dark-gray‘....‘............4...‘....... ....... 41
) / ﬁ 7 Limestone, dark bluish-gray, cherty.............. e S .. 44
o / 6 Limestone, fine grained, coinpact ...................... e 18
/ 5 Limestone, medium grained, dark-gray, Cherty ..o ovvevreiiii s 43
7 / 4 Limestone, fine grained, Cherty........ooovevermmeareraerremmrmeeeees 44
/ —— ¢ . X :
ﬂ / 3 Limestone, very shaly, Bght-gray.......coovemenenrareeomemcorearares 65
. N
Limestone, magnesian, ChertY. ... .oevvveerurvecrnnmarornreeeinness 20
Dolomite, containing angular pieces of detrital chert. ............. e 90
g |
=z

GEOLOGIC SECTION 8.—Ordovician limestone along Virginian Railway in The
Narrows of New River, at locality 4, Giles County, Virginia.
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C.

A, Plant of the Kimballton Lime Co. B, Quarry and mine entrance of the
Kimballton Lime Co. C, Cherty limestone in the upper part of the Black-
ford member at locality 14, near Klotz, Va.



VircintA GEOLOGICAL SURVEY BuLreTin 62 Prate 6

A, Plant of the Kimballton Lime Co. B, Quarry and mine entrance of the
Kimballton Lime Co. C, Cherty limestone in the upper part of the Black-
ford member at locality 14, near Klotz, Va.



VIRGINIA (GEOLOGICAL SURVEY BuULLETIN 62 PratE 7

C.

A, Quarry in the Chepultepec formation near Blacksburg, Va. B, Quarry of the
Radford Limestone Co. C, Roadside quarry in the Copper Ridge dolomite
along Road 603 at locality 63, near Ellett, Va.



VIRGINIA GEOLOGICAL SURVEY BuULLETIN 62 PLATE 7

A, Quarry in the Chepultepec formation near Blacksburg, Va. B, Quarry of the
Radiord Limestone Co. C, Roadside quarry in the Copper Ridge dolomite
along Road 603 at locality 63, near Ellett, Va.
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ginia*, are also present. The middle part, also 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 limestone, 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 along the east bluff of Stony
Creek (geologic section 10) about one-fourth of a mile northeast
of the entrance to the limestone mine at Kimballton. The same
beds occur also along New. River north of Ripplemead. . Light-gray
cherty limestone in the upper third of the Blackford is prominently
~ displayed in the creek bed near locality 14 (Plate 6C). Shaly beds -
in the middle and lower parts of the Blackford are- better exposed
on the opposite side of New River. The best exposure of the chert
breccia and conglomerate beds at the base is along the Virginian
Railway in The Narrows (locality 4). ‘ |

‘ Locally, the upper part of the Blackford member is composed
mainly of very fine-grained compact limestone which is relatively free
of chert. One-fourth of a mile south of Ripplemead (locality 12), 60
feet of sparsely cherty fine-grained limestone, overlain by 20 feet of
very cherty limestone, occurs in the upper part of the Blackford mem-
ber (geologic section 9). One and one-half miles northeast of Hoges
Store (locality 28), 50 to 60 feet of very fine-grained compact lime-
stone, containing no chert, occurs about 60 feet below the top of the
Blackford member. This zone averages more than 97 per cent calcium
carbonate, which is somewhat greater than the calcium carbonate content
of the overlying Five QOaks limestone (Table 2). A similar, sparsely
cherty limestone in the Blackford is exposed in the bed of an intermit-
tent stream about a mile southwest of Boyd Chapel,

Five Oaks limestone member —The Five Oaks limestone is a uni-
formly compact, very. fine-grained, dark-gray, high-calcium lime-
Stone. It is poorly displayed on the Saltville and St. Clair fault
.blocks and was not separately mapped. Northwest of Pearisburg
(geologic section 11) the Five Oaks is only 25 feet thick, In the
undercut bluff rising above the cut-off meander of New River west
of Pearisburg (locality 8) the Five Oaks is probably less than 30
feet thick. In a section along the northwest slope of Wolf Creek
. Mountain, 7 miles southwest of Narrows and 2 miles due éast of
Boxley bridge (Narrows quadrangle) the Five Oaks is only 25
~feet thick. ; ' N -
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The Kimballton Lime Company operates 4 limestone mine in
the upper 65 feet of the Five Oaks limestone, 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 limestone
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 60 feet thick (geologic section 9; PI.
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 seems to be less than 40 feet thick.
However, at locality 26, northeast of Pembroke, the Five QOaks is 75
feet thick, and it is at least 60 feet-thick 114 miles to the northeast at
locality 27. At locality 28, 124 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 13). Along the Virginian Railway
-south of Goodwins Ferry (locality 43), the Five Oaks is 35 feet
thick but is absent on the opposite side of the river.

)
172

Thickness
Character Feet
Limestone, dark-gray, medium grained, compaet, cherty................. 40+
Limestone, very pure, dove-gray, compact, fine grained (see Table b3 R 90
Limestone, brownish-gray, fine grained, eherty......................... 26
Limestone, very thin bedded, cherty and shaly..... TR 97
Shale, light-gray, with intercalated cherty limestone. ................... : 63
Dolomite and dolomitic mudrock, contains chert pebbles. ............... >'18
. Dolomite, cherty (top of the Beekmantown formation) ... .. .............
=
3

Georoaic sectioN 10.—Lower part of Cliffield formation along ‘east bluff of
Stony Creek, at locality, 19, near Kimballton, Giles County, Virginia.
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Character and thickness (feet) CaCO0; | MgCOs | SiOz | AliOs | FexOs

CLIFFIELD FORMATION

Limestone, dark-gray, cherty........... 130 | 90.65 2.24 1 6.2010.90 | 0.22
Limestone, coarse grained, gray. ........ 58 | 96.45 1.4711.2610.34|0.28
Limestone, medium grained, cherty...... 68

BEERMANTOWN DOLOMITE

o | Dolomite, pinkish-gray....................

g 7

GroLocic secron 11.—Cliffield formation along State Highways 8 and
100, at locality 9, 114 miles northwest of Pearisburg, Giles County, Virginia.

Lincolnshire limestone member.—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 coarsé-grained limestone directly succeeds 35 feet of the
Five Oaks limestone (locality 43).,

.
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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 8), but such beds were not seen
elsewhere in the Giles County area. The best expostures of the
Lincolnshire limestone are: (1) at the east end of the Ripplemead
bridge across New River; (2) along 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 (Pls. 5C and 6B). The thickness
ranges from 50 to 150 feet, being greatest in the squtheastern part
of the county. Locally, the lowest beds are as pure as the under-
lying Five Oaks. ‘ : :

Thickness
Character feet
. MoceasIN FORMATION (lower part)
Limestone and mudrocek, red and grees, mottled. ... ................... 55
. WITTEN LIMESTONE
Limestone, medium-gray, fine grained, slabby. .......... . ........... 78
GRATTON LIMESTONE
Limestone, dove-gray, fine grained, compact, thick bedded........... ... 72
BeNBoOLT LIMESTONE
Limestone, nodular, clayey in the lower part; granular and cross laminated in
the upper part; cherty at the very oD e 120
Limestone, dark-gray, coarse grained. ... ...... : e e 24
CLIFFIELD FORMATION
Limestone, fine grained, dark-gray, cherty........ .. .. e 270
Limestone, fine. grained, é(_)mpact, dove-gray........................... C 25
Shale and limestone, eherty................................. ... . .. - 20
Dolomite and mudrock, reddish-gray to dark-brown. . .................. :

GEOLOGIC SECTION 12.—Ordovician limestone along the northwest slope of
Wolf Creek Mountain, 7 miles southwest of Narrows and 2 miles due east of Boxley
Bridge across Wolf Creek, Giles County, Virginia'. .

Coarse-grained limestone member —North of the Saltville fault in
Giles County a coarse-grained gray limestone overlies the Lincoln-
shire limestone member. It is fully exposed in The Narrows (geo-
logic section 8), along State Highways 8 and 100 about 1% miles
northwest of Pearisburg (locality 9), along the base of Spruce Run
Mountain near State Highway 42, and along the Virginian Railway
south of Berton. The average thickness is about 50 feet near
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Character and thickness (feet) ‘| CaC0s. | MgCOs | 8i0s | A10s | Fess

BENBOLT LIMESTONE

Limestone, nodular, clayey............ 150=

CLIFFIELD FORMATION

.Limestone, dark-gray, cherty.......... 165

Limestone, dark-gray, lower half rather
coarsegrained. ... .........oooells 72

'

Limestone, dark-gray, cherty.......... 125

Limestone, fine grained, dove-gray; 2% -
feet of chert in middle............... 30 94.11 1.27 | 3.69 | 0.59 | 0.20
(ex|clusive o]f chert|bed)

Limestone, impure, light-gray.......... 30

Limestone, medium grained, cherty..... 50

Limestone, light-gray, shaly and cherty. 57

Shale and Jimestone, mealy............ 45
Shale and chert. . ... J 57
Shale, limy, poorly exposed............ 18
Shale and shaly limestone, cherty...... 35
Limestone and shalt, lig];t-gray ........ 37

Dolomite and chert-pebble conglomerate,
fewred beds......c.oviiiniaiiaans 115

Groroaic SEcTION 13.—Lower part of Ordovician limestone, at locality 39,
about a mile south of Eggleston, Giles County, Virginia.



GiLes CounTy » 31

Pearisburg, but farther southeast it is thinner (geologic section 16).
Whether the coarse-grained member is continuous could not be
determined because of poor exposures.

Upper cherty limestone member —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 aloeng State Highways 8
and 100 about 174 miles northwest of Pearisburg (locality 9) and
along the base of Spruce Run Mountain (geologic section 16).

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. In 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 than 150 feet thick. East of

w Character and thickness (feet) CaCO; | MgCO; | 8i0z | Ala(s [ Fes0s

WITTEN LIMESTONE

BEERMANTOWN DOLOMITE

7 Limestone, flagey, golden-gray, fine
-] grained........... ... ... ... ... .54 .
\_6__ Limestone, coarse grained, pinkish. .. .... 22 | 95.48 2.351.0.86 |1 0.37 | 0.32
BENBOLT LIMESTONE
5 Limest, clayey, weathers nodular. . ... 127
CLIFFIELD FORMATION
4 . Limestone, cherty, dark—gray ........... 216
.
Limestone, medium—gray,’ granular, - no
3 chert. . ... S 70
2 Limestone, coarse grained, gray......... 55 1 97.52 0.76.10.49 | 0.56 0.24
I

Dolomite, mostly fine grained

. ..Grovrogic sEction 14.—Ordovician: limestone along t‘he Norfolk and Western -
Railway, at locality 42, near Berton Station, Giles County, Virginia.
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Klotz (locality 21) the upper 30 feet of the Benbolt is medium-.
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 feet of coarse-grained,
light-gray high-calcium limestone occurs at the top of the Benbolt,
- and near Green Valley Church (locality 40), 67 feet of the same
type of beds occurs just below the top. Similar but somewhat finer
_grained beds comprise a 70-foot thickness of high-calcium limestone

Character and thickness (feet) CaC0; | MgCOs SiOzv Al;O3 | Fez0s

WITTEN LIMESTONE

Limestone, fine grained, clayey..........

Limestone, dove-gray, fine grained. ... ..

MOCCASIN FORMATION

Mudrock and limestone, exposed in shallow |
syncline; beds are dark-red to brown...

‘WITTEN LIMESTONE-

Limestone, fine grained, dove-gray....... 20
Limestone, contains clayey stringers..... 70 | 90.52 2.57 14.52.11.58 | 0.48
GRATTON LIMBSTONE |

Limestone, fine grained, thin bedded......

. WITTEN LIMESTONE
Limestone, contains clayey stringers. ... . .. .

GRATTON LIMESTONE
Limestone, fine grained, dove-gray.......

WITTEN LIMESTONE
Limestone, fine grained, clayey..........

GRATTON LIMESTONE

Limestone, dove-gray, fine grained....... 42! 93.33 2.42|1.89 | 1.40 | 0.42
Limestone, dove-gray, fine grained, me- v .
dium to thick bedded..:............. 37| 96.80 1.26 [ 0.58 | 0.56 | 0.18

* BENBOLT LIMESTONE X

Limestone, steel-gray, nodular. . ....: ;... 80 ] 81.89 7.83]6.69 | 2.0940.72

- Georoeic sEcTiON 15.—Ordovician limestone along Virginian Railway, at
locality 39, about a mile south of Eggleston, Giles County, Virginia.
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S Thickness
Character Feet
N . WITTEN LIMESTONE ’
9 Limestone, nodular, clayey stringers, slabby; few coarse Iayers near the base. 64
- : * GRATTON LIMESTONE
8 Limestone, fine grained, dove-gray, medium bedded 38
(7] 3 BENBOLT LIMESTONE i
E Limestone; coarse grained, Hght-gray. .. .........0ccceveeeernnniiiins 16
12 Limestone, gray, clayey, weathers nodular...............oooiiiniiei o) 55
5 Limestone, fine grained, dark-gray; few intercalations of granular limestone
' , ’ Soward the base. ....... ... . . . i 102
'//;I
, CLIFFIELD FORMATION
- '/ / 4 Limestone, dark-gray, granular; contains nodules of black chert..... .. ... ‘178
s ,
Sy ¥
) ,/;'
3 Limestone, coarse grained. . ..............c.ooieiiieinnenneinnn s, 47
" 2 Limestone, very eherty, dark-gray............coooveen.eiion 58
%/ t Limestone, fine grained; only upper beds exposed. .. ...................
/)
£ © V
F

GEOLOGIC SECTION 16.—QOrdovician limestone along the northwest base of
Spruce Run Mountain, at locality 35, Giles County, Virginia.

northwest of Narrows (locality 5; geologic section 19), and at the

- top of the Benbolt north of Pembroke (geologic section 18). 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 limestone 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). In most .
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sections, the Gratton contains 5 to 20 feet of impure, laminated,
nodular-weathering limestone at the base and in some sections a
bed of brown-weathering siltstone (geologic sections 20 and 21).
Another nodular limestone, 10 to 20 feet thick, generally occurs
at the top. :

Character and thickness (feet) CaCO; | MgCOs | 8i0s | Alz0s | Fe:Og

. WITTEN LIMESTONE
Limestone, nodular, clayey............ 26+

Limestone, granular, cross bedded, con-
glomeratic................. ...

. GRATTON LIMESTONE

Limestone, nodular, clayey............ 24
Limestone, dove-gray, fine grained...... 31 | 94.50 | ~1.95 | 2.26 | 1.08 | 0.32
BENBOLT LIMESTONE .
Limestone, medium bedded, gray....... 35 89.40 6.23 | 2.50 | 1.12 | 0.40
! 2
Limestone, nodular, clayey............ 75 87.19 2.516.10 | 2.66 | 0.68

Limestone, nodular, granular. ......... 40

CLIFFIELD FORMATION
Limestone, cherty, dark-gray.......... 40

Covered.................. SOOI

GeoLogIic secrioN 17.—QOrdovician limestone at locality 21, about one mile
northeast of Ripplemead, Giles County, Virginia. o

~ 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 (locality 32), on the
‘opposite limb of a syncline (PL 3); (3) along the Virginian Rail-
way, south of Eggleston (locality 39); -(4) near Green Valley
Church (locality 40); (5) at the east foot of Angels Rest (locality
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Character and thickness (feet) - CaCO03 MgC0s | 8i0; ‘AhOa Fea03

WEITEN LIMESTONE '

8i Limestone, fine grained, slabby......... 74

/ / | \ GRATTON LIMESTONE

/ / 7| Limestone, gray, nodular, clayey. ...... 30
/ / 6| Limestone, fine grained, dove-gray...... 45 | 92.72 | 2.77|2.20 | 1.24 | 0.32
E Limestone, laminated, impure.......... 22
e BENBOLT LIMESTONE
4| Limestone, coarse grained, gray. ....... 88 | 95.05| 2.88|0.88[0.56) 0,28
D
I
P4 || .
(@] . . : X .
O “ 3 Limestone, dense, fine grained, black, im-
< DUTE. oot e i e iiea e inis 45 92.72 3.52 1248 | 0.740.40
21  Limestone, nodular, clayey............ 50
CLIFFIELD FORMATION
14 Limestone, fine grained, dark-gray, very J
/ cherty..... T S
] e}

GEOLOGIC SECTION 18. Ordovician limestone along east bluff of Little Stony Creek,
one mile north of Pembroke, at locality 24, Giles County, Virginia.

Character and thickness (feet) CaCO3 ’Mg003 8i0; | AlsOs | Fex03

MOCCASIN FORMATION
Limestone, dark-red, clayey............. 50
WITTEN LIMESTONE .
Limestone, slabby, gray, coarse grained.. 40 .
GRATTON LIMESTONE :
Limestone, fine grained, dove-gray, eherty 52 | 93.46 1.94 §3.68)1.24 |0.28
BENBOLT LIMESTONE ]
Limestone, granular, dark-gray.......... 70| 95.36 1.64 | 2,24 | 0.68 | 0.24

[ofoi~]o]

CLIFFIELD FORMATION ; -
Limestone, granular, dark-gray, cherty... 140

S

Shale and limestone, light-gray, few dense
limy layersat top...................

Chert breccia and clastie dolomite. ... ... 60

[pfed

BEERMANTOWN FORMATION
1 Dolomite, gray, poorly exposed. . .......

ui
*»

GEgLOGIC SECTION 19.—Ordovician limestone at locality 5, northwest of
Narrows, Giles County, Virginia. : :
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11) ; and (6) along the northwest slope of Wolf Creek Mountain, 7
miles southwest of Narrows and 2 miles due east of Boxley bridge

. (geologic section 12). The maximum thickness of 72 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

Character and thickness (feet) CaCO0; | MgCWs | 8i0;. | Al203 | FeaQs
Pos WITTEN LIMESTONE ’
[12]  Limestone, fine grained, dense........... 24 | 93.94 1.622.38]1.050.36
] Limestone, clayey, nodular. ........... ]
lo Limestone, light-gray, fine grained....... 66 | 96.45 1.4710.78 { 0.50 | 0.34
9 Limestone, nodular, mostly fine grained, . )
but coarse intercalations near base.... . 91| 91.77 3.2413.02[1.16]0.38
8 Limestone, fine grained, slabby .......... 78| 92.20 2.15( 8.43 | 1.49 | 0.38
— - GRATTON LIMESTONE
7 Limestone, mostly fine grained, dove-gray,
i ded. ... 78 96.39 1.2410.93 | 0.72 | 0.30
/6_ Limestone, very silty, weathers dark- - .
N brown......... ... 6
5 X BENBOLT LIMESTONE
|~ | Limestone, coarse grained, light-gray,
composed largely of shells. . .......... 67 | 95.43 2.30 | 0.78 110.75 | 0.28
4 Limestone, nodular, clayey............. 180

CLIFFIELD LIMESTONE

3 Limestone, dark-gray, cherty........... 135

? - Limestone, dark-gray, coarse grained..... 30

1 Limestone, dark-gray, cherty........... 150

GeoLogic sECTION 20.—Ordovician limestone at locality 40, about 315 miles
southwest of Eggleston, Giles County, Virginia.
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this in turn by 5 to 10 feet of coarse-grained limestone. Most of the
upper half of the formation is fine-grained, dove-gray limestone con-
taining buff clayey stringers which weather more rapidly than the
enclosing limestone and thereby produce a “worm-eaten” appear- .
ance. At the 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 spectacular display of the Witten is in the
bluff overlooking New River, south of Eggleston, where the beds
are repeated by minor folding '(geolog‘ic section 45). 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 (locality 11) —Ordovician limestone along cast base
of Angels Rest, near Pearisburg, Giles County, Virginia

Thickness
Feet
Moccasin formation
Witten limestone (55 feet) .
12. Limestone, fine grained, gray, slabby.......__..._._._._ 15
11. Limestone, dove-gray, fine grained i 1
10. Limestone, “worm-eaten” appearance; contains ‘
clayey stringers; weathers slabby.....cocooooo. 13
9. Limestone, cross-bedded, conglomeratic, impure.. 22
8. Limestone, fine grained, laminated..... ; 4
Gratton limestone (27 feet) ‘ '
- 7. Limestone, fine-grained, dove-gray.....oooee ... 20
6. Limestone, fine-grained, laminated; very silty; .
weathers dark-brown \ 7

Benbolt limestone (83 feet)
5. Limestone, coarse grained, cross laminated, light-

gray et r e e 16
4. Limestone, granular, dark-gray, cherty......_.. S 15
3. Limestone, dark-gray, clayey, nodular 33
2. Limestone, nodular, clayey, very impure; contains

few thin beds of coarse-grained limestone.......... 32
Cliffield formation ‘ k
1. Limestone, cherty, dark—gray, medium bedded....... 45
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Miss1sSIPPIAN LIMESTONES

As shown in geologic section 21, the Mississippian limestones
are overturned, so that younger beds on the northwest:dip eastward
beneath older beds. Shale and shaly limestone are so abundant

‘ throughout the entire 1,000-foot succession that none of the rock
would be suitable for crushed stone or for chemical purposes. In the
detailed study of this section, units 8 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-calcium
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 calcareous shale. The succession:
in geologic section 21 contains representatives of Butts’ Warsaw
(unit 2), St. Louis (unit 3), Ste. Genevieve, and Gasper limestones.

QUARRIES

" Two limestone quarries have been operated in Giles County,
one at Ripplemead and the other at Kimballton. (Pls. 5C, 6A-B.)
The Kimballton operation has recently undertaken limestone
~mining, and has worked underground 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 feet in diam-
eter. The rock is broken and sized before leaving the mine. Under-
ground operations of this type have the advantage of excellent work-
ing conditions throughout the entire year. The 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 mined persist down the dip for a considerable distance,
millions of tons of very high-grade limestone could be extracted
without changing the present method of mining. It is considered
unlikely that ground water will become troublesome as the deposit
is worked down dip.

~ The Ripplemead Lime Company operates a small quarry at the
west end of the highway bridge across New River (Pl 5C). The
quarry beds, pitching gently to the northeast, consist of about 56
feet of Five Oaks limestone and the lower part of the Lincolnshire.
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= : —
pd Character and thickness (feet) CaCO0s | MgCOz | 8i0y | Al03 | FesOz
21 Siltstone, limy, weathers brown, mealy. 15
20)] Limestone coarse grained, thick beddsd. 35
19 Limestone, very shaly............... 76
\
N8 Limestone, oolitic, sandy........ ... 28
\ N \7 Limestone, shaly.................... 50
N .
\ |6 | Covered interval, few showings of shale. 145
. Limestone, shaly, ian, oolitic. .. 35
Covered  interval; probably all shaly
limestone.............. ...... ool 67
Limestone, coarse grained, oolitic. .. ... 46
 Covered interval.................... 27
Limestone, coarse grained, gray....... - 43| 88.95 3.0315.2411.74|.0.66
Limestone, coarse grained at base, ’
cherty toward top.................
Shale, limy, weathers buff. ........ ... 60
; [coarse grained, oolitic...... 12 | o466 | 1.5412.12 | 0.08 | 0.62
Limestone {ine grained, doveray. .. 27| 94 o0 1.91 | 298 1,12 | 0.52
Limestone, shaly, medium gray. ... .. 50
Shale, limy, weathers buff.,.......... 45
Limestone, coarse grained, slabby. . " . 45
Limestone, black, cherty.......... ... 87
Limeétone, greenish-gray, shaly....... 35

Shale, mudrock, and limy layers; red. .. 60

determined. ................ ...

Sandstone eczlnd shale, . thickness not

GEOLOGIC SECTION 21.—Mississippian limestone along Norfolk and Western
Railway, at locality 1, southeast of Rich Creek, Giles County, Virginia.
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Character and thickness (feet) CaCOs | MgCO; | 8iOz | AlOs | Fez0s

F1ve OAKS LIMESTONE MEMBER

Limestone, very fine gra\ned uniform
texture; slightly more magnesian and
thin bedded toward base............ 96 | 97.13 1.50 | 0.28 | 0.58 | 0.08

Limestone, shaly, fine grained......... 20
BLACKFORD MEMBER

Limestone, cherty, poorly exposed. ... . 20

Geovoaic secTioN 22.—Lower part of Cliffield formation along Stony Creek,
at locality 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 litestone dust. An analysis of the ground limestone is given -
in Table 2

QUARRY SITES

High-calcium limestone in th1cknesses of 50 feet or more is
favorably situated for quarrying or mining 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 500
feet along the strike and down to the level of the railroad, about
half a million tons would be available for open quarrying. Since
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
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NW.

Character and thickness (feet) CaCOs | MgCO; | 8iOz | AlyO3 | FesOs

WITTEN LIMESTONE

10 Limestone, thin * bedded, - light-gray,

weathers slabby. 65
GRATTON LIMESTONE

Limestone, nodular, clayey

‘Limestone, fine grained, dove-gray..... 30
/ ' BENBOLT LIMESTONE
7

Limestone, black, fine grained......... ) 80

6| Limestone, nodular, cdayey.......... 40

CLIFFIELD FORMATION

Limestone, cherty, dark-gray......... 75

S5
S

AEL
SESSS

4| ' Limestone, cherty in lower 60 feet;
coarser grained in upper 20 feet

3 Limestone, very fine grained, dove-gray .
(Five Oaks member)............. .. 70 ) .95.55 | 2.6110.86]0.90]0.12

500 feet
USS
N

2 Covered interval, showings.of cherty
- limestone and shale 150

/]
/

// 1 Beekmantown dolomite
. 1)

Geovrocic sectioN 23.—Ordovician limestone along southeast base of Doe
Mountain, at locality 26, near Hoges Store, Giles County, Virginia.

4]

.

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 (geo- .
logic section 22). Because of the low dip and uncommonly great
thickness of the Five Oaks limestone, corditions seem fo be ideal
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GroLogic sEcTioN 24.—Ordovician limestone at locality 29, about 114 miles east of Hoges Store, Giles County, Virginia.

for mining. A thickness of approxi-
mately 90 to 95 feet, as measured
at locality 16, extends southward
along the valley wall for at least
1,200 feet. 'The same thickness
probably persists from locality 17
along the valley wall to a point
one-fourth of a mile north of the
Kimballton limestone mine (lo-
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 the 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 feet 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 Qaks member can be mined
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+ Character and thickness (feet) CaCOs | MgCOs | 8i0z | Ali0s | FesOs

MOCCABIN FORMATION .
Mudrock and limestone, mainly ‘red. .. 204

. WITTEN LIMESTONE

Limestone, light-gray, fine grained,
weathersslabby............ .. ... 35

GRATTON LIMESTONE

- Limestone, dove-gray, fne grained

thick bedded.................... 55
. Limestone, clayey, nodular. . ...... 15-20
Limestone, fine grained, gray......... 15
BENBOLT LIMESTONE 96.05 | 2.17 | 0.48 | 0.28 | 0.36
Limestone, coarse grained, gray. .. ... 70 J

Limestone, nodular, clayey.......... ..

o

GeorLogic SECTION 25.—Ordovician liniestone at locality 32, near Boyd Chapel,
- Giles County, Virginia.

down the dip for at least 1,000 feet, more than 30 million tons of
very high-grade limestone could be mined. The valley floor of
Stony Creek offers many favorable plant sites, and the spur 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 vicinity
of Kimballton, offers better possibilities for the extraction of enor-
mous tonnages of 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 locali-
ties 26 and 27, along the base of Doe Mountain northeast of Pem-
broke. The dips in this vicinity, which average 20° ‘to 25° NW.,
would seem to favor mining rather than open quarrying. A thick-
ness of 65 to 75 feet of Five Oaks limestone could be worked there
(geologic section 23). The dip probably increases somewhat below
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~ the surface. Fifty to sixty feet of fine-grained compact limestone, -
averaging more than 97 per cent calcium carbonate (Table 2),
occurs in the upper part of the Blackford member about 114 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 10° NE. Probably a large tonnage of high-calcium
limestone could be quarried or mined in this locality, but the near-
est railroad is 4 miles away. Utilizing the 600-foot 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 20° prevailing on either
limb. As shown 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 locality 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 line. Smaller quantities of high-
calcium limestone could be obtained 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 1 mile south of Eggleston
(locality 39), 37 feet of high-calcium limestone occurs at the base
of the Gratton (geologic section 15). The overlying 42 feet of fine-
grained limestone contains slightly less than 95 per cent calcium

carbonate. That the lower half of the 42-foot 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 mate-
rial 1n 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 locality, 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 samphng of the
fine-grained beds.

The limestones exposed along the southeast side of Green Val-

“ley (locality 40), about 3 miles southwest of Eggleston, comprise an
unusually 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 section - 20).
The steep dip in this area would facilitate selective quarrying
or stope mining of the three high-calcium limestones. Since
Green Valley is 350 to 400 feet above New River, quarrying could
probably be carried to a depth of at least 200 feet without encoun-
tering the water-saturated zone. Assuming that the sampled beds
persist for at least 1,000 feet along the strike, several million 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 liné could be constructed from
the property 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 directly overlie the Beekmantown dolomite, south of
Berton (locality 42), are among the purest found in the - Giles
Cournty area. Assuming that the rock could be quarried from rail-
road level to the upland, 250 feet or more above New R1ver and
that the exposed thickness persists southwestward for 1,000 feet,
approximately 850,000 tons of high-calcium limestone, containing
less than 1 per cent magnesium carbonate and less than 114 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 rnmmg mlght 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
' LOCATION

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-
way 114 provide access to the almost continuous exposures of rock
along the east bluff of New River. (Fig. 4).

GEOLOGY

The Cambrian beds in the Radford-Peppers Ferry area are
shales, dolomites, and limestones, all or nearly all of which belong
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 locali-
ties is a window. This feature, and others like it in near-by sections
of Montgomery, Pulaski, and Wythe counties® 1%, indicates that the
Pulaski overthrust has been folded as though it were a bedding ~
surface, , k

The great thickness of Elbrook exposed along the bluff of New
River north of Peppers Ferty 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 Table 2. Another body
of Elbrock was sampled south of Walton, near U. S. Route 11.
Great masses of fault breccia and crush conglomerate, similar to
those occurring in Pulaski and Wythe counties?, are prominently
displayed in several places, particularly near Peppers Ferry and
along U. S. Route 11 at locality 50. Campbell® believed this mate-
rial to be a surficial deposit made by streams emptying into New
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X=
PN
[(]

"'I'a,,

F1eure 4.—Limestone and dolomite in the Radford-Peppers Ferry area, Va.

River. Butts” 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.!?2. The breccia is composed -
chiefly of masses of Rome shale and of Elbrook shale and dolomite.

DevELOPMENT POSSIBILITIES

Although the bluff 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 to
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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Columnar ' ‘Average chemical_composition (%)
u

<ection Nome Character and thickness C5C0,| MgCO3] S0z | Al, 03 | Fez O3
7= ;

Fine-to coarse—grained gray cherty dolomite and inter-

e ; . i 2 | 36 | 90 | 15 | 15
calated beds of light-groy limestone; L000 feet thick 52 | 38 | 20 | 2

Ct Fine-grained limestone and sugary dotomite; 150 feet thick

I
>
== Beekmantown
=3
=
1
I

T i § Medium-groy  granular sporsely cherty dolomite with

R .
== L] Copper fige intercaloted beds of sandstone; 2,100 feet thick 53 40 50 10 10
7 - |(exclusive of sandstone) .

*|"Poorly indurated crush-conglomerate _composed of rourded

¢ Max Meodons_| " fcments of dolomite and shole; 0% 500 feet thick | 43 | 33 | 165} 60 | 15

shaly mognesion mestone| - 77 3 65 25 | 05

Infercalated zones of shaly ‘magnesian

Elbrook limestone, shaly dolomite, and dolo- sholy dolomite| 40 25 175 5.5 20
I/ mific shole and phyliite; af least 2,000
I — feet thick; complexly folded and faulted dolomitic shale] 37 39 | 165 60 15

iy » ohyiite| 35 22 [ 280} toS | 30

Ficure 5.—Dolomitic formations in the Radford-Peppers Ferry, Miles, and
Ellett areas, Virginia. :

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

MILES AREA
LocaTtion

The Miles area (Fig. 6) is a small tract about 5 miles south of
Radford, which is located at the junction of Little and New rivers.
A spur line of the Norfolk and Western Railway extends south
from 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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GEoLoGY \
According to Butts?, 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
tocks 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

Quarry of the Radford _
Limestone Co., East Radford

(o] 250

Feet

Ficure 6.—Limestone and dolomite 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 ijer, 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
7B, geologic section 26) and also along the railroad siding just
east of the quarry office.

Character and thickness (feet) CaCOs; | MgCO3 | 8i0; | AlyO3 | FesOs
n “LENOIR”’ LIMESTONE
10 Lxmestone, dark-gray, nodular. . ..... . 504 84.20 7.85 1499 1.66 | 0.82
- “MoSHRIM' LIMESTONE
12] leestone,dove—gray,weathersmealy. 27 84.30 8.99 |3.39 {198,074

BEERMANTOWN DOLOMITE .

8 Dolomite, black, fine grained. . ...... 59 50.65 | 37.80.17.30 1 2.62 | 1.40
(7|  Chert, laminated. . . /
a Dolomite, gray.....
(5]

Chert, laminated

4 Dolomite, medium- to dark-gray 95 52.55 38.12 | 713 | 1.78 | 0.84
(ex|clusive of | chert [beds)
Dolomite, medium-gray............. 45

=1 )
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GEOLOGIC SECTION 26.—Dolomite and limestone in the Miles area, at locality
52, along New River, Montgomery County, Virginia. :

DovromiITE

Most of the dolomite exposed in the quarry is light- to medium-
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 Dam?! on
New River just south of the quarry. The beds in the Miles area are
overturned, so that the younger limestones on the west 51de of
the quarry dip beneath the Beekmantown
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LIMESTONE

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

" identified by Butts? as Mosheim 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 Miles 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 “Lenoir” have almost the
same composition (geologic section 26). In the vicinity of the
Radford Limestone Company’s quarry, both limestones are too
impure for chemical uses.

DevELOPMENT POSSIBILITIES

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
LOCATION

The Ellett area, a narrow tract about 6 miles 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 Lusters Gate with Blacksburg, and
Road 615, which provides direct access to all parts of the area,
connects the area with U. S. Route 11 and the Norfolk and Western
Railway (Pl 8).

GEoLOGY

Formations studied in the Ellett area include 3,250 feet of
dolomite and intercalated limestone of Cambrian and Ordovician
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age and 60 to 250 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 20° 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 8. The Whitesburg is
flanked on the-east by a relatively broad belt of black shale and
intercalated limy beds, identified by Butts? as Athens shale.

DoLoMITE
COPPER RIDGE DOLOMITE

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
2,000 feet of the formation was measured 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 Sulphur 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 (P1. 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, unit 2) and the other
over 400 feet thick (units 4-6) contain little sand and chert and
average more than 40 per cent dolomite. The 275-foot 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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Character and thickness (feet) CaCOy | MgCOs | Si0s | AlOs
Limestone, fine grained, gray (Five Oaks) 25
BEEEMANTOWN FORMATION
Dolomite, medium grained; few limy
layers............ 0 ............. 5
Dolomite, medium grained, gray. . . ... 135
Dolomite, ‘medium grained; about 20
feet of fine grained limestone near the
base.........o...o i, 157
Limestone, fihe grained, pearl-gray; con-
tains coarse-grained dolomitic layers.. 92
Dolomite, partly covered............. 215
Dolomite, very cherty, medium to coarse
grained............... ... ... L. 275
Dolomite, coarse grained, gray........ 80
CHEPULTEPEC FORMATION
Limestone and dolomite, partly covered- 53
Limestone and dolomite, interbedded. . . 93
CorpER RIDOE DoLOMITE
Dolomite, medium-gray, fine grained... 86
Sandstone, and sandy dolomite:....... 20
Limestone and dolomite, interbedded... 65
Dolomite, medium gray......... ... .. 60
Covered interval . ................ ... 284
Dolomite, thoroughly fractured, gray... 305
Dolomite, light-gray, fine grained. .. . .. 80
Covered....................ouo s 220
Dolomite, medium-gray, dense. . ..... . 330 | 50.24 | 40.26 | 6.18 | 2.22
Sandstone, rusty brown............,. 26
Covered..................o....... 110
Dolomite, dark-gray, laminated, silty .. 37 |
Dolomite, light-gray, fine grained...... 225 54.66 | 42.00 [ 3.06 | 0.31
Dolomite, thoroughly fractured. . ..... 250

Fes03

1.26

0.34

southeast of Yellow Sulphur Stat

GEoLOGIC SECTION 27.—Dolomite along Virginian Railway at locality 66,
ion, Montgomery County, Virginia.
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CHEPULTEPEC FORMATION

The Copper Ridge is directly overlain by 100 to 150 feet of
fine-grained compact limestone and intercalated layers of dolomite
and 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 in the Chepultepec
are well displayed in an abandoned quarry east of Blacksburg (lo-
cality 53). Dimension stone of excellent quality taken from this
quarry (Pl 7A) has been used 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 formation 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 is 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 feet. The limestone beds are uniformly
fine grained and dove-gray but do not occur in thicknesses greater
than 90 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
300 feet of the Beekmantown along State Highway 114 at locality
54, west of Lusters Gate, contains considerably more limestone
than was seen along the railroad west of Ellett, but 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 27 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,

OrpoVICIAN LIMESTONES
FIVE 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

Ficure 7.—Ordovician limestone in the Ellett area, Virginia.

fine-grained limestone. The latter, however, is somewhat shaly and
weathers 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 75 feet. Along Road 615

at locality 64, the irregularity at the base of the Five Oaks is

Cotumnar | Names used  INames used in . : Averagé chemical composiion{%)
“secton | by Buts | 1hs report c“"“‘y““:’ and thickness CaCO03 [MgCO3] 50z | AlkOs | Feals
T_'7 Whitesburg Whitesburg Coarse~grained impure limestone; 20 feet thick 80t 15+ .
lcf:bl; .
1 I -
=¥
=l
=51 :
CQCIQOQ Lenoir Lincolnshire | Dark-gray granular- cherly limestone; 20 to 87 45 7.0 10| 040
T 200 feet
E= :
=3
[ =i i
. l ' Mosheim Five Oaks Dove-gray fine-grained limestone 40feet thick/ 95 .20 15 Xe] 401 ..

-
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Character and thickness (feet) CaCO0sz | MgCOs SiOg AlOs | FexOy

LINCOLNSHIRE LIMESTONE

5 Limestone, medium grained, dark-gray,
eherty..........o.oiiiiiiiia 195 | 87.64 4.62 | 5.28 | 1.65 | 0.46

Limestone, medium grained, dark-gray. 27 | 90.12 4.024.7310.90]0.28

BEY

Five OAxs LIMESTONE
3 Limestone, dove-gray, fine grained. .. .. 521 95:22 1.91(1.13 {0.90 | 0.28

BEEKMANTOWN DOLOMITE

(]

‘Limestone, buff-gray, impure. ........ 20

Dolomite, cherty, poorly exposed...... ..

—

GeoLocic sEcTIoN 28.—Ordovician limestone in the vieinity 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 feet. 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 localities. A variation
in thickness of about 25 feet occurs just west of Lusters Gate, at
locality 55. :

The thickness of the Five Oaks limestone averages about 40
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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 horizontal
and 30 feet thick.
The calcium carbonate content of the Five Oaks ranges from
93 to slightly more than 95 per cent (geologic sections 28-30;
Table 2).

- Geologic section 29 (locality 64 ) —Ordovician limestone along Road
605, about a mile south of Ellett, Montgomery C ounty, Virginia

Thickness

. Feet

- Whitesburg limestone : :

4. Limestone, coarse gralned light-gray, impure........ 134
Lincolnshire limestone - )
3. Limestone, granular, dark-gray, cherty .................... 102345

Five Oaks limestone ‘ '

2. Limestone, fine grained, dove-gray, compact.......... 14

1. Limestone, mostly fine grained, compact; 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. ; 23
Beekmantown dolomite

Geologic section 30 (locality 58)—Ovrdovician limestone midway
between Lusters Gate and Ellett, Montgomery C ounty, Virginia -

Thickness
, Feet
Whitesburg limestone
4. Limestone, coarse grained, hght—gray, 1mpure ...... 20
Lincolnshire limestone ‘
3. Limestone, cherty, ‘rather ﬁne grained in upper )
part; cherty except for basal 30 feet, which is
: coarser grained and almost black 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..... ... 140
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Although the total carbonate content is well above 96 per cent,
the rock is probably not suitable for chemlcal uses.

WHITESBURG AVND 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. Most 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
truck. 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 wete formerly
quarried 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 1 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 (Figs. 1
and 8) was 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.

GEOLOGY

Greenish and reddish 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 erossing only crush conglomerate and fault breccia are
exposed. All these rocks are mapped together in Figure 8. ' The
belt to the south is composed mainly of medium- to dark-gray gran-
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(fault
breccial:

———
/’/ Montgomery

limestone

5000
Feet

Ficurt 8—Limestone and dolomite in the vicinity of Montgomery Station, Va.

ular dolomite, with intercalated beds of quartz sandstone and mag-
nesian limestone. Minor flexures in the dolomite are exposed along
the lower end of alternate U. S. Route 11. The general dip is about
30° S. The character and composition of the rocks is shown in
Figure 5.

. QUARRY SITES

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 50 per 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 crushed stone.
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SALEM-ELLISTON AREA

The Salem-Elliston area comprises the sector along the rail-
roads and U. S. Route 11 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 conglomerate 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
200 to 300 feet of this rock was sampled along the Norfolk and

Fioure 9.—Index map of Salem, Va., and vicinity.
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Western Railway about 1 mile west of Elliston (Figs. 1 and 10;
Table 2). 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 631 about 750 feet
northeast of the quarry. The overridden rock is Athens shale. A
thickness of about 200 feet of Elbrook is fully exposed along U. S.
‘Route 11 just southwest of the 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 was
observed in any other localities between Montgomery and Roanoke,

Froure 10—Index miap 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 124 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 Montgomery 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 manufacture 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.??

 ROANOKE-BLUE RIDGE AREA
LOCATION

The Roanoke-Blue Ridge area is a narrow 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, connects U, S. Route
460 with Cloverdale which is located along the Shenandoah Valley
Division of the Norfolk and Western 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 folded 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 dip
about 30° W., but the dips are steeper in the Blue Ridge quarry
(Fig. 12). Southwestward toward Webster, the strike changes to
northeast and the beds become overturned. Southwest of Coyner,
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“Colur K Average chemico! i )
2:3?:’: Neme Character and thickness CaC0,| MdCO;| Si0, | AlL,O5[ Fe, 05
vﬁaeekmomwn Medx}um—gray- gronular dolomite and miercatgted. 65 | 30 | 35 | 10| 05
= fine-grained limestone; very cherty; 800 feet thick (exclusive of chert beds)
1 Chepditepec  |Fine-grained light-gray limestone; 150 feet thick 92 | 35|.20| i0 | O5
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] - N .
éJ/_'swy Dolorrite, reporied south of Roanoke; unexposed

Ficure 11.—Dolomitic formations in the Montgomery, Elliston, Salem Roa-
noke, and Cloverdale areas, Virginia.

along U. S. Route 460, 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.

exposed in the quarries at localities 79, 80 and 84.

Anticlines are well
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C.

A, Mud cracks in the Rome formation in the Roanoke municipal quarry. B, Roa-
noke municipal quarry in the dolomite member of the Rome formation. C,
Quarry of the Rockydale Quarries Corporation near Roanoke, Va.
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A, Mud cracks in the Rome formation in the Roanoke municipal quarry. B, Roa-
noke municipal quarry in the dolomite member of the Rome formation. C,
Quarry of the Rockydale Quarries Corporation near Roanoke, Va.
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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, 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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DOLOMITE MEMBER OF THE 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 -
municipal quarry (Fig. 13, locality 89) to a point about half a mile
east of Tinker Creek and in another segment for a distance of 4 to
5 miles northeast of Bonsacks. The dolomite in the Roanoke quarry
~ (PL 9B) 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 guarry 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 and Bonsacks is well 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 dolomitic and markedly
higher 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. Another, quarry was
formerly operated at locality 81, along the Norfolk and 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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Ficure 12.—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 80). This quarry is also located on an anti-
cline in the dolomite member of the Rome which contains somewhat
anore 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 firie grained and compact.
The northern end of the quarry is in a local, overturned anticline
(Fig. 12). Analyses of a composite sample of the quarry beds, col-
lected along line B-B’ (Fig..12), and of a sample of crushed stone
taken from the loading bin are shown in Table 2.

The Roanoke municipal quarry (Fig. 12, locality 89) is situated
“about a mile northwest of the intersection 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 (P1. 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 surfacmg streets and-
in construction in the city of Roanoke.

DEVELOPMENT POSSIBILITIES

Near the Blue Ridge, the mantle rock increases 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 now 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 of locality 82. The thickness of
the dolomite in this belt is about 150 feet and its composition prob-
ably is similar to that at locality 80. :
ROANOKE-HOLLINS-CLOVERDALE 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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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 Wthh is
extensively cultivated for truck gardens

GEOLOGY

* According to Woodward!® the Elbrook and Rome formations,
whith underlie most of the area south of the confluence of Carvin
and Tinker creeks, have been thrust upon cdmplexly folded dolomite
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 88 is in the El-
brook but more probably in the Copper Ridge formation.

COPPER RIDGE DOLOMITE

A few exposures of dolomite were seen along the railroad
within the area mapped by Woodward® 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 hmestone as
well as crushed stone.

BEEKMANTOWN DOLOMITE

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



70 INDUSTRIAL LIMESTONES AND DOLOMITES

Character and thickness (feet) CaCOs | MgCO; | 8i0z | ALOs | FeaOs

BEEKMANTOWN DOLOMITE

Dolomite, medium-gray, medium . )
7 QEAINEA. - eeraeanteiriaens 72| 56.46 | 35.14 | 5.82 | 2.16| Q84
g Limestone, fine grained, pearl-gray. .. .. 6

5 Dolomite, fine grained, medium-gray... 45

CHEPULTEPEC LIMESTONE

a Limest . ttled brown
and gray........ooeiiiiiiiiiaians 20
3 Dolomite, light-gray................. 8

2 Limestone, bluish-gray, fine grained.... 110 92.63 3.59| 2.19| 0.85 | 0.24

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

ul
w

GEeorogic sEctioN 31.—Ordovician dolomite and limestone at locality 87,
near junction of Carvin and Tinker creeks, Roanoke County, Virginia,
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Creek (locality 87); (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 134 miles
north of Cloverdale Station (Fig. 13, locality 94). The beds at

= -
Character and thickness (feet) CaCO; | MgCO3 | 8i0z | AleO3 | FesOs3 |-
: [
4 Dolomite, dark-gray, fine grained...... 28
H ]
o
o
3 Covered interval, below water......... 35{] 63.20 { 28.01 | 5.63 | 2.52 | 1.04
Dolomite, medium-gray, granular...... 30
]
Dolomite, ooncealed ................. b
[

GEOLOGIC SECTION 32.—Part of Beekmantown dolomlte along Tinker Creek
at locality 85, near the Roanoke—Botetourt county line, Vu‘glma

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

ORDOVICIAN LIMESTONE

The limestones between the Beekmantown and Athens are thin
and very poorly exposed. Their general distribution is given by
Woodward!®, 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-gray, 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.
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5000
Feet

H
Fi6ure 14.—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 87), 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 94 (Fig. 14). The extent of this
thickness of rock away from 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

LocAaTIiON

The Catawba Valley area (Pl. 12) comprises a narrow belt
along State Highway 114 between Catawba Sanatorium, Roanoke
County, and Mt. Union 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 Cloverdale, 8 miles southeast of Mount
Union. State Highway 331, which joins State Highway 114 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 the base of
Catawba Mountain, but service on this line was discontinued and
the tracks removed north of Hanging Rock, 5 miles north of Salem.

GEOLOGY

‘The rocks in the Catawba Valley area are on the northwest
- flank of a major syncline in the Pulaski overthrust block!® 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
20° to 50° SW,, and along the foot of Catawba Mountain 30° to 50°
SE. Between the Pulaski fault, which extends adlong 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. ' : '

LIMESTONE

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 Villey
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 Woodward®
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Golur Names used |Names used in . Average _chertical_composition (%)
socion | by BuMte | This report Characler.and thickness Cato, [MaC0,] 505 | Ay 0g | FagOs
: T ; Whitesburg Whitesburg Coarse-grained impure liméstone; 25 feet thick 80t 15

[ Holston Effna Coarse-grained light-gray limestone; about 50 98 08 04| 05| 025
| [ feet thick in most places, but locally 500 feet

I
[==x .

! T]Lenoy Lincolnshire | Dark-gray nodular impure limestone; 70 feet 8o: | 15

- thick. ' )

I

I Mosheim Five Oaks Dove-gray fine-grained limestone; 100feet thick [ 96 20|, 10| 07| 020

FiGUure 15.—Limestone formations in the Catawba Valley area, Va.

as “Stones River,” and divided by him and later by Butts? into the
Mosheim, Lenoir, Holston, 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 Qaks, east of
Catawba Sanatorium, is at locality 67 (geologic section 33). At lo-
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 134
miles northeast of the Botetourt-Roanoke county line (locality 71),
consist of fine-grained, clayey limestone containing angular frag-

Character Thickness
: feet

. EFFNA LIMESTONE
Limestone, coarse grained, light-gray. ... .......... ..ot ... 105

LINCOLNSHIRE LIMESTONE

Limestone, dark-gray, granular, cherty...............c.o.oouoeeiniiiinnn, 83

Five OAKS LIMESTONE

Limestone, fine grained, dove-gray, cdmpact ................................. 91

,
BEEKMANTOWN DOLOMITE

Dolomite, cherty, mostly covered

GeoLoGIic SECTION 33.—Ordovician limestone along Catawba Creek and
State Highway 114, at locality 67, Roanoke County, Virginia.
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Character and thickness (feet) CaCO0; | MgCOs | Si0z | AlsO3 | Fez03

Five OARS LIMESTONE

Limestone, fine grained, dove-gray, ecom- ' -
pact. ...l e 154.{ 95.45 2.36 | 1.03 | 0.67 | 0.34

Limestone, conglomeratie............. 10 |

BEEKMANTOWN DOLOMITE

Dolomite, cherty, poorly exposed. .. ...

GEOLOGIC§ SECTION 34.—Ordovician limestone at locality 68, albﬂg‘ State-
Highway 114, at the Roanoke-Botetourt county line, Virginia. :

SE.

Character and thickness (feet) CaCOs | MgCO; | 8i0z | AlO3 | FesOs

EFFNA LIMESTONE |
Limestone, very coarse grained, light- -
Bray....o.oooviiiiiieniiaaaai. 6001 98.06 0.79 |1 0.31 | 0.29  0.28

LINCOLNSHIRE LIMESTONE

Limestone, fine grained, dark-gray,
cherty, nodular. . ................. 95

* Frve OAKS LIMESTONE

Limestone, fine grained, dove-gray, com-
pact. ...l [ 135.1 96.02 1.94°1 0.51 [ 0.72 | 0.30

Limestone, light-gray, contains pieces of
chert and dolomite up to 15 inches in
C diameter....... ...l

BEEKMANTOWN DOLOMITE

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

GEoLOGIC SECTION 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 200 feet thick. ILess 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. C ‘

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

‘&’j Character and thickness (feet) .| CaCOs | MgCO;z | 8i0z2 | Alz03 | FesOs
, 1 5 EFFNA LIMESTONE ’
_ /// _9— Limestone, coarse grained, light-gray. .. 42 |
°§ ’; i Limestone, nodular, clayey........... 38
s '/ 7 Limestone, coarse grained, light-gray... 46

SR

6 Limestone, medium-tolight-gray,
" medium grained................. .. 68
R LINCOLNSHIRE LIMESTONE
Limestone, medium-gray, medium
grained, nochert.................. 36

NV

Limestone, dark-gray, cherty......... 26

R

Five OAKS LIMESTONE
3 Limestone, fine grained, dove-gray..... 80 | 94.33 2.52 | 1.590.92(0.24

NN

</~

NI

2 Limestone, fine grained, dove-gray, '
slightly elayey.................... 110 | 91.03 4.63 | 2.1611.37 048 |.

0
DAY,

2033

BEEKMANTOWN DOLOMITE

| Dolomite, cherty, poorly exposed...... .. ;

z
z

N

GEorogic sEcTioN 36.—Ordovician limestone at locality 72, near East
View School, Botetourt County, Virginia.
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clastic limestone, composed of water-worn pebbles and grains of
fine-grained limestone cemented in a matrix of slightly coarser
grained limestone. This rock, prominently exposed along Catawba
Creek at loca,hty 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 all the beds, but the chert-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,

character, and thickness of the Llncolnshlre 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 to 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 than 50 feet thick and is so poorly exposed as to be
easily overlooked. - Northeastward toward Tinker, the thickness
increases progressively to nearly 100 feet. Along the east base of
Tinker Mountain, between Tinker and Mt. Union, 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 limestone reported in
the Appalachian Valley of Virginia (geologic section 38). .

Along Catawba Creek at locality 73, impure limestones are in-
tercalated at three horizons in the formation, but between Tinker
and Mt. Union, impure partmgs 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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SE.

Character and thickness (feet) CaCO; | MgCOs | 8iOy | Al20s | FesOs

WHITESBURG LIMESTONE
Limestone, light-gray, impure.........

300 ¢get

EFFNA LIMESTONE
Limestone, light-gray, coarse grained,
thick bedded. .. .................. 55| 97.91 0.70 { 0.40 | 0.40 | 0.36

[ @ Jo]

Limestone, coarse grained, gray....... 35 | 98.21 0.50 | 0.20 1 0.43 { 0.16

[of ~

LINCOLNSHIRE LIMESTONE

Limestone, medium grained, dark-gray. 94

(o]
¢4

Limestone, gray, granular, cherty . .. ... 35

Five OARS LIMESTONE
Limestone, elastic texture............ 30

/ 96.15 1.8310.78 0.‘53 0.24

N [o.l_p.l

Limestone, fine grained, dove-gray..... 80

4 BEEEMANTOWN DOLOMITE
. / 7 | Dolomite, cherty, fine grained. . ......
% .

GEO0LOGIC SECTION 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, betweeﬁ the Roanoke-Botetourt county line and a point
one mile southwest of Tinker, averages well 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 10 million tons of fine-grained, high-calcium lime-
stone could be quarried from the Five 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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Character and thickness (feet) CaCO0; | MgCO3 | Si0z | Al203| FesOs

EFFNA LIMESTONE

7 Limestone, ‘Iight-gray, coarse grained. ., 320
97.30 0.91 [0.58|0.75 | 0.32

Limestone, medium grained, gray...... 60

oYo ]

Limestone, nodular, elayey........... 15

97.65 0.77 { 0.65 | 0.68 | 0.30

Limestone, coarse grained, light-gray. .. 110

LINCOLNSHIRE LIMESTONE

3 Limestone, granular, gray; weathers
cobbly; very impure. .............. 62

FIve OAKS LIMESTONE .
2 Limestone, fine grained, light-gray..... 120 |  95.69 .1.79 1 1.02 | 0.82 | 0.30

BEEEMANTOWN DOLOMITE

1} Dolomite, mostly covered......:...... ..

GEeoroaic sEcTioN 38.—Ordovician limestone at locality 78, 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 point
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 71. :
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 71 and 73 (geologic sections 35 and 37).
Between locality 75, near Tinker, and locality 78, the Effna
- limestone averages about 97 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 and 76, and a similar quantity in the vicinity of local-
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;

SW.

Character and thickness (feet) CaC0; | MgCO; | S0z | AlO3 | FesOs

EFFNA LIMESTONE

Limestone, very coarse grained, light-
gray...... e 275 97.91 0.80 | 0.59 | 0.57 | 0.32

1000

BEERMANTOWN DOLOMITE

. Dolomite, gray, cherty...............

w
-4

GeoLoaic sEcTioN 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.

In summary, the Five Oaks and Effna limestones are of suffi-
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
estimated 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-calcium limestone.
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TABLE 2.——Analyses of limestones and

v | Gmo-
5 | Loeic L F i Rock C
3 | Smerion OCATION ORMATION AND ROCK CHARACTER
,3 No. Unit
1721 11 Mississippian limestone; coarse
: grained, gray )
1|21 8| Giles County; along Norfolk | Mississippian limestone; coarse
and Western Railway south- |~ grained, oolitic
—|——!| = east of Rich Creek - -
1121 8 Mississippian limestone; fine
. grained, compact :
5({19 6 Gratton limestone; fine grained
—|———— Giles County; one mile north-
5119 5 east of Narrows Benbolt limestone; dark-gray,
_ _— granular
6| 2 14 | Giles County; near Narrows Copper Ridge dolomite; gray
71 5.3 Beekmantown dolomite; dark-
. gray ‘
— Giles County; east of Bluff City -
71 5 2 Beekmantown - dolomite; coarse
.grained
9111 6 Upper cherty limestone member
of the Cliffield formation
—|—————| Giles County; 114 miles west of -
9|11 5 Pearisburg, along State High- | Coarse-grained liméstone member
ways 8 and 100 of the Cliffield formation
12 Giles County; Ripplemead | Rock dust (Five Oaks and lower
Lime Co. . part of Lincolnshire limestones)
13| 9 5| Giles County; about 14 mile | Five Oaks limestoﬂe;ﬁne grained,
South of Ripplemead compact, dove-gray
15| 6 2 ' Blackford member;-basal cherty
: ‘ dolomite beds
151 6 1| Giles County; quarry of the | Beekmantown dolomite; dark-
Virginian Limestone Corp., gray »beds averaging about 8
Klotz feet thick - -
15 6 1 Beekmantown dolomite; light-
. gray beds awveraging about 12
feet thick
17 | 22 3 | Giles County; near Kimballton | Five Oaks limestone
19 | 10 6 | Giles County; near Kimballton | Five Oaks limestone; very fine

grained and compact




ANALYSES 83
dolomites in central-western Virginia
THICK- CuEMIcAL COMPOSITION
NESS
Feet | CaCos | MgCos | 8i0, | ALO; | Fey0; | NaO | KO | Total
43 88.95| 3.03| 5.24| 1.74| 0.66 99.62
12 94.66 | 1.54] 2.12{ 0.98| 0.62 99.92
27 9496 | 1.91| 298| 1.12| 0.52 101.49
52 93.46 | 1.94| 3.68| 1.24| 0.28 100.60
70 95361 1.64| 2.24| 0.68| 0.24 100.16
273 52.15 | 40.00-| 6.08| 2.00| 0.48 100.71
265 56.75 { 38.17 | 2.84| -0.84| 0.74 99.34
200 53.51.| 41.42| 4.71| 093] 0.54| 0.04| 0.39]101.54
130 90.65| 2.24| 6.20! 0.90| 0.22 100.21
58 96.45 | T.47 1.26| 0.34] 0.98 99.80
9556 | 2.30| 1.72| 0.56| 0.16 100.30
* 60 96.06 | 2.73| 0.92| 076 0.12 100.59
15 . 49.51| 36.61] 892| 3.80| 0.92 99.76
56.68 | 40:53 | 1.56| 0.58| 0.32| 0.04| 0.16| 99.87
225
. 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| 0.24| 048] 0.08 100.02
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TabLE 2.—Analyses of limestones and dolomites
- GEo.
5| voarc
g SECTION Locartion FormaTiON AND Rock CHARACTER
3 |No. Unit
21117 6 Gratton limestone; dove-gray
21 | 17 5 | Giles County; one mile north- | Benbolt limestone; even bedded
—|————| west of Ripplemead -
21117 4 | . i Benbolt, limestone; nodular,
clayey
24118 6 Gratton limestone; dove-gray
— Giles County; east bluff of Lit-
24118 4 tle Stony Creek about a mile | Benbolt limestone; coarse grained
— north of Pembroke
24118 38 Benbolt limestone; black, impure
251 7 1 Beekmantown dolomjte; coarse
Giles County; quarry of Pem- grained
— broke Limestone Corp., along - -
251 7 2 Norfolk and Western Railway | Beekmantown  dolomite; fine
. grained ;
26 | 23 3 | Giles County; southeast base | Five Oaks limestone; dove-gray
Doe Mountain -
28 | 24 5 | Giles County; 134 miles north- | Five Oaks limestone; dove-gray
—|———— east of Hoges Store -
28124 2 . Blackforq; dove-gray limestone
29 | 24 2 | Giles County; near Hoges Store | Gratton limestone; dove-gray
32| 25 2-3 | Giles County; near Boyd | Gratton limestone; lower 15 feet}
Chapel Benbolt limestone; upper 70 feet
38 | 3 11-18| Giles County; along Norfolk | Copper Ridge dolomite; light- to
and Western, near Eggleston dark-gray, banded
3915 4 Witten ' limestone; thin bedded
toward top; clayey stringers
30|15 3| Giles County; along Virginian | Gratton limestone; fine grained,
Railway, south of Eggleston upper 42 feet
39115 2 Gratton limestone; fine grained,
lower 37 feet
39115 1 * | Benbolt limestone; impure, nodu-
Giles County; along Virginian lar
——|{————1  Railway, south of Eggleston
39| 13 10 . Five Oaks limestone; except chert
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%

Cuemicar, CoMPOSITION

THICK~

‘NESS )

Teet CaCos VMnga 510, AlO; | FesOs | NaO | K.O Total
31 9459 | 1.95| 2.2 1:.08| 0.32 100.20
35 890.90| 6.23] 250 1.12| 0.40 100.15
75 87.19 | 251 6.10| 2.66| 0.68 99.14
45 92,72 | 2.77| 2.20| 1.24| 0.32 99.25
88 95.05 | 2.68| 08| 056 0.28 99.45
45 9272 | 352| 248| 074 040 99.86
90 53.26 | 40.44 | 4.48| 1.76| 0.48| 0.03| 0.30|100.75
75 52.86 | 42.55| 3.58| 1.17| 0.43| 0.36| 0.22|101.17
75 95.55| 2.61| 0386| 090 012 100.04
B /
52 95501 1.61| '1.18| 0.64] 0.08 99.01
50-60 | 97.54| 1.26| 0.46| 0.76| 0.12 100.14
60 96.35| 1.24| 0.80.| 0.8 -0.40 99.65
85 96.05| 2.17| 048] 0.28| 0.36 99.34
548 53.10 | 39.77| 4.66 2.08| 0.60 I'100.21
70 90.52 | 2.57 | 4.52| 1.58| 048 " 09.67
42 93.33( 242 189 1.40| 0.42 ’ - 99.46
37 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
30 127 369| 05| 020 99.86

94.11
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TABLE 2.—Analyses of limestones and dolomites

» |  Gro- '
g roare LocATioN FormaTioN AND Rock CHARACTER
S | SECTION ’ ’ ;
= |No. Unit
40 | 20 12 Witten limestone; clayey string-
ers
40| 20 10 ' Witten limestone; lighf-gray
— Giles County; along southeast -
40 20 9 side of Green Valley, 314 | Witten limestone; nodular, im-
miles southwest of Eggleston pure
40| 20 8 Witten limestone; fine grained
404 20 7 Gratton limestone; dove-gray
40120 5 Benbolt limestone; coarse grained
41 17-81. B Copper Ridge dolomite; medium
Giles County; along Virginian grained; little sand or chert
— Railway, near Goodwins
41 11-4 Ferry Honaker dolomite; very pure,
dark-gray, medium - to fine
grained :
42 4 9 Beekmantown dolomite; fine
grained, pearl-gray
421 435 ) Copper Ridge dolomite; light-
. Giles County; along Norfolk gray ) -
— - and Western Railway south -
42114 6 of Berton Station Witten limestone; coarse-grained
| zone at the base
421 14 2 . Lincolnshire limestone; coarse
grained limestone at base
44 Elbrook dolomite; thin bedded
44 | Montgomery County; along | Elbrook dolomite; very shaly /
— . Norfolk and Western Rail-
45 ~ way north of Peppers Ferry Elbrook dolomite; shaly
46 Elbrook magnesian limestone
49 |, : Elbrook dolomite; very shaly
— Montgomery County; along -
49 - Norfolk and Western Railway | Elbrook  formation; phyllite
between Walton and U. S. 11 breccia .
51 Montgomery County; near | Copper Ridge dolomllte; dark-
Montgomery Station, along gray :
— old location of U. 8. Route - -
5t 11 ’ Copper Ridge dolomite; light-
’ gray
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THICK- CuEmicaL COMPOSITION
NESS - -
Feet CaCo;y i MgCo; | SiO, Al,O; | Fe,0; | Na,O K0 Total
24 93.94 | 1.62| 238 1.05| 0.36 99.35
66 96.45 | 1.47| 078 050| 0.34 99.54
91 91.77 | 3.241 3.02] 1.16| 0.38 9957
78 92.201 215 3.43| 1.49| 0.38 99.65
78 9639 | 1.24| 093] 0.72] 0.30 99.58
67 95.43| 2.30| 078 075{ 0.28 9954
40 | 52.78| 4221 3.60] 1.32| 0.58 100.49
825 53.92 | 43.06 | 2.52| 0.67| 0.34| trace | 0.11] 100.62
557 51.67 | 3750 | 6.84| 3.27] 0.8 100.08
536 53.16 | 39.68 | 4.55.| 2.01.| 0.64] trace | 0.56 | 100.60 -
22 9548 | 2.35| 0.8 | 037 0.32 99.38
55 97.52| 0.76] 049 05| 0.2 99.57
100 54.89 | 24.23| 13.45| 5.8 | 1.74 100.11
350 36.80 | 39.14| 16.61| 6.06| 1.52 100.13
100 40.54 | 3450 | 17.77 | 5.46| 2.30 100.57
. 50 77171 1269 | 6.66| 2.33| 0.70 99.55
150 4267 | 33.52| 16.78| 5.29| 1.54 9980
100 | 35.32| 2257 | 2814 10.48| 3.16 99.67
80 49.83 | 43.03| 4.61| 1.22| 1.06 99.75
75 6431 20.00| 3.8 | 207| 0.62 99.81
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TasLE 2.—Analyses of limestones and dolomites

| GEo-
5 | Joatc Loc F Rock C

OCATION ORMATION AND RoCE CHARACTER
§ SecrroNn ‘ ‘
= [No. Unit
521 26 10 “Lenoir* limestone; nodiﬂar
52 | 26 9 | Montgomery-Pulaski counties; ‘Mosheim** limestone; impure
—|———| -quarry of the Radford Lime-
52126 8 stone Co., near Miles; along | Beekmantown dolomite; black

New River beds at top -
52| 26 2-7 Beekmantown dolomite; com-
: posite

56 Montgomery County; half a | Five Oaks limestone; fine grained

and compact

3
>

Montgomery County; in and
near quarry of Montgomery
Lime Co., near Ellett Station

Lincolnshire limestone; cherty

Lincolnshire limestone; no chert

Five Oaks limestone; dove-gray

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

Copper Ridge dolomite

Copper Ridge dolomite

]
3
w || o] w| e

Roanoke-Botetourt county line
in Catawba Valley

Five Oaks limestone; dove-gray

Botetourt County; 114 miles
northeast of Roanoke-Bote-
tourt county line

Effna limestone; coarse grained

Five Oaks limestone; dove-gray

Botetourt C(;unty; near East
View School

Five Oaks limestone; dove-gray

Five Oaks limestone; lower beds

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

Effna limestone; coarse grained

Effna limestone; coarse grained

Five Oaks limestone

Botetourt County; near Tinker

| Effna limestone; coarse grained

Botetourt County; near Mt.
Union, along State Highway
114

Effna limestone; coarse grained

Effna limestone; coarse grained

Five Oaks limestone; fine grained

71|35 5
71]3 3
72|36 3
72| 36 2
3|37 8-
73|37 6
73 | 37 23
76|30 3
78 | 38 6-7
78 | 38 45
78|38 2
80

80

Roanoke County; quarry of the

Rockydale Quarries Corp.,
near U. S. Route 460

Rome dolomite; fine grained

Agstone from crusher bin
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THICK- : CHEMICAL COMPOSITION

NESS N
Feet | CaCos | MgCos | Si0; | AlLO; | Fe,05 | NasO | K,O | Total
50+ | 84.82| 7.8 | 4.99| 1.66| 0.82 ‘ 100.14
27 8430 899| 3.39| 1.98| 0.74) - 99.40
59 50.65 | 37.80| 7.30| 2.62| 1.40 99.77
70 | 52.55| 38.12] 7.13| 1.78| 0.84 100.42
40 93.64 | 2.56| 1.8 1.04| 0.42] - ; 99.51
195 87.64| 4.62| 528| 1.65 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 50.24 | 40.26| 6.18| 2.22| 1.26| 0.13| 0.78 101.07
225 54.66 | 42.00| 3.06] 0.3L| 0.34| 0.06] 0.09100.52
154 95.45| 2.36| 1.03| 0.67|. 034 " 09.85
60 | 98.06| 079| 031 0.20] 0.28 99.73
135 96.02| 1.94 051 072 0.30 v 99.49
80 04.33 1 252 1.59| 092 024 99.60
110 91.03| 4.63| 2.16| 1.37| 048 ‘ 99.67
55 | 97.91| 070| 0.40| 0.40| 0.36 ‘ 99.77
35 98.21 | 0.50| 0.43| 0.20] 0.16 99.50
110’ 96.15 | 1.83|  0.78| 0.53| 0.24 | : 99.53
275 97.91| 0.80| 0.59| 0.57| 0.32 100.19
380 97.30 | 0.91| 0.58| 075 0.32 99.86
125 97.65| 0.77| 0.65| 068] 0.30 100.05
120 -| 95.60| 179 1.02| 0.82| 0.30 ' _ 99.62
165 52.80 | 40.85 | 3.42| 154| 1.92| 015 040 101.08
54.30 | 42.00| 1.68| 1.56| 1.04 100.58
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TaBLE 2.—Analyses of limestones and dolomites
= | Geo-
2 | LoaIc
g SECTION Location FORMATION AND ROC.K CHARACTER
S |No. Unit
84 Bedford County; quarry of Blue | Elbrook dolomite; fine grained
— Ridge Stone Corp., along : -
84 U. 8. Route 460 Agstone from crusher bin
85 | 32 24 | Roanoke County; along Tinker | Beekmantown dolomite; mediu
Creek near Hollins Sta. grained :
87131 7 Beekmantown dolomite; pearl-
~—|——-—1! Roanoke County; abandoned gray .
quarry near junction of Car- -
87131 2 vin and Tinker creeks Chepultepec limestone; bluish-
gray
89 Roanoke; municipal quarry Rome dolomite; fine grained
90 Salem; municipal quarry Elbrook dolomite and Max
. ‘Meadows fault breccia
91 Montgomery County; 1 mile | Elbrook formation; dolomitic
) south of Elliston - phyllite ’
94 Botetourt County; 134 miles | Beekmantown dolomite; medium
north of Cloverdale grained, gray
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‘THICK— CaeMIcAL COMPOSITION
NESS
Feet ‘| CaCos | MgCos | SiO, Al;O; | Fes03 | NagO K,;0 | Total
4504 58.57 | 26.46 9.16 4.27 | 1.16 0.21 0.73 { 100.56
66.60 | 18.96 9.13. . 3.98 1.28 99.95
94 63.29 28.01 5.63 2.52 1.04 100.49
72 56.46 | 35.14 5.82 2.16 0.84 100.42
110 92.63 3.59 2.19 0.85 0.24 99.50
135 57.89 | 40.50 0.50 0.43 0.78 1100.10
150 59.53 | 30.79 6.39 2.46 0.86 100.03
200 48.46-| 28.75 | 15.14 6.87 1.08 100.30
275 63.49 | 31.05 3.82 1.40 0.76

100.52
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