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Barite Deposits of Virginia

Bv RevrroNo S. EotltuNosoN

ABSTRACT

Barite deposits are abundant in the Piedmont and Appalachian'

Valley and Ridge provinces of Virginia, but the most extensive mines

and prospects occur in Bedford, Botetourt, Campbell, Fauquier, Grayson,

Pittsylvania, Russell, Smyth, and Tazewell counties.
The barite occurs as fissure veins, replacement masses, breccia

zones and residual deposits. The wall rock includes pre-cambrian
marble, schist and gneiss; Paleozoic limestone and dolomite; and Trias-

sic shale, sandstone and diabase' Replacement bodies of barite in the

calcareous rocks range in width from a few inches to 20 feet, whereas

in the other occurrences they have a maximum width of 4 feet' The

lower limits of the deposits have not been determined, but actual test-

ing proves that many deposits extend to a depth of 150 feet'
The barite is believed to have been formed by rising solutions of

magmatic origin. The principal criteria which favor this origin for the

barite deposiis in the Piedmont province are ( 1) the occurrence of
hydrothermal minerals in the barite veins and replacement masses; (2)
the hydrothermal alteration (propylitization) of many of the wall

rocks; (3) the small barium content of the enclosing rocks; (4) the

presence of barite in pegmatites; (5) the close association of barite

deposits with fractur. iotr"r; and (6) the lack of leaching of the rocks

adJacent to the barite deposits. It is also thought that magmatic solu-

tions, better than meteoric solutions, can transport the barium and sup-

ply the sulphate radical necessary for large concentrations of barite. Ex-
ctusi"e of the hydrothermal minerals in the veins and wall rocks and

the occurrence of barite in pegmatites, the criteria given above apply

also to the deposits of the Appalachian Valley and Ridge proltce'
Barite mining in the United States probably began in 1845, when

a small deposit was operated in Fauquier County, Virginia, near the

Prince wiftiam county line. virginia was the chief producer of barite

for 48 years, and continued to be an important producer until about

1908. Barite mining never has been abandoned in Virginia, but during
the past 25 years the principal production has come from three mines: one

in Campbeli County ind one in Pittsylvania County, and a smallef quan-

tity from one mine in Botetourt County.
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In virginia there are abundant small bedrock o""uir"n"", of barite,
but it is doubtful if, under the present market conditions, any of these
deposits can be worked profitably. The residual deposits can be de-
veloped more easily, and it is likely that certain small quantities of barite
in Grayson, Botetourt, Campbell, and pittsylvania counties could be
mined profitably.
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INTRODUCTION

PURPOSE AND SCOPE OF THE REPORT

Renewed interest in Virginia barite has created a demand for
geological information beyond the scope of earlier reports. In 1930

a new study of the Virginia barite deposits was planned by Dr. Arthur
Bevan, State Geologist, as a project of the Virginia Geological Survey.

It is the pury)ose of this report to discuss the distribution, types of
deposits, origin, ind probable economic value of barite in Virginia.
The report iontains descriptions of the mines and prospects, brief
mention of the associated rocks, and a section on mining methods and

suggestions for prospecting.

FIELD WORK AND ACKNOWLEDGMENTS

The field work was done during parts c,f the summer of 1930,

L931, and 1933, and the laboratory investigations were made at Cornell
University from 1933 to 1935. In order to include recent mining
activities, the barite areas were revisited during the winter of. 1937-1938,

The writer is greatly indebted to Dr. Arthur Bevan who super-

vised the field work and rnade many suggestions regarding the prepara-

tion of the report. Special aclimowledgment is due Professor H. Ries,

cornell univeisity, for his timely advice and criticism during all of the

laboratory investigations. He wishes also to express his thanks to
Professors J. D. Burfoot and C. M. Nevin, Cornell University, for
helpful suggestions; to Professor W. A' Tarr, University of Missouri,

and Dr. Oliver Bowles and Mr. Paul M. Tyler of the United States

Bureau of Mines, for reading and criticizing the report; to Mr. William
M. McGill, Assistant State Geologist, who edited the report for pub-

lication, and to Mr. Linwood H. Warwick, Chief Clerk of the Virginia
Geological Survey, who assisted,in editing the manuscript and illustra-
tions. He wishes to acknowledge also the assistance of Dr. D. T. Ries,

of Ithaca, New York, and Professor J. K. Roberts, of the University of
Virginia, in making many of the photographs. Many citizens of the

State have been of assistance in the collection of data and have extended

everv courtesv to the writer.
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GENERAL FEATURES OF BARITE
CHEMICAL AND PHYSICAL PROPERTIES

Barite, sometimes known as barytes, heavy spar, cawk, or tiff,
has the chemical formula BaSO+. It contains, when pure, 65.68 per
cent barium oxide and 34.32 per cent sulphur trioxide. Modifications
of these percentages are frequently due to variable amounts of CaSOe
and SrSOa, which are closely isomorphous with barium sulphate.

The mineral is fusible at 3, coloring the flame vellowish-green. It
is highly insoluble in acids. At a temperature of 18.4' C., the solu-
bility of barite is one part in 429,7@ parts of water.l

Barite crystallizes in the holohedral class of the orthorhombic
system, and the usual forms are tabular parallel to the base and bounded
on the sides by short prisms (Pl. 1, A). Other crystals show both
macrodomes and brachydomes in combination with the above forms.
No less than 119 different forms of barite have been described by
Herschenz.2 Barite may also occur,s "in globular forms, fibrous or
lamellar, crested; coarsely laminated, laminae convergent and often
curved; granular, resembling white marble, and earthy . . . ."

Cleavage is perfect parallel to the basal pinacoid and prism, and
imperfect parallel to the brachypinacoid. The specific gravity varies
between 4.3 and 4.6, and the hardness between 2.5 and 3.5.

The diaphaneity ranges from translucent to opaque in hand speci-
mens, whereas in thin sections it is transparent. Color is the most
indefinite property of barite, and may be white, black, or varying shades
of yellow, gray, blue, red and brown.

DISTINGUISHING CHARACTERISTICS

Barite may at times be confused with calcite, aragonite, albite,
celestite, anhydrite, and other minerals, but it is usually quite readily
distinguished by one or more of the following properties: hardness,
lamellar structure, perfect prismatic cleavage, high ipecific gravity (4.5),
occasional fetid odor when rubbed. insolubilitv in acids. and lack of
solution effects.

HISTORY OF THE BARITE INDUSTRY IN T}IE UNITED STATES

. Barite mining in the United States probably began in 1845,4 when
a small deposit was operated in Fauquier County, Virginia, near the

rB6,rtling, R., Die schwempatlagentatten Deutschlands: Stuttgart, p. 5, 1911.
2llemchenz, O- Ijntersuchungen iiber Harzer baryte: Inaug.-Dise., 1881.
s Dana, E. S., A tqtbmk of mineralogy, 4th Edition, p. 748, John Wiley & Sons,

Inc., New York. 1932.
|Watson, T. L., Gology of the Yirginia barite depcits: Am. Inst. Min. Eng. Trans.'

vol. 38, pp, ?10-733, 1907.



GnNBnar, Frarunns or Benrrr 5

County 1ine. The next state to produce barite was Missouri' where

"".ordirrg 
to Weigels production probably began about 1860' During

the early-period oi operation Virginia was the leading producer, but by

1893 Misiouri was producing almost an equal amount'6 The output of

this state continued to grow and in I9l4 furnished 65 per cent of the

total production of ttre unitea States. In the meantime production

began in Kentucky about 1903, in Alabama about 1906, and in Georgia

urrd N"-rud, about 1907. The trend of the production since 1914, is

briefly summarized by Santmyers? as follows:
iln t915 the production of Missouri was almost equaled by that

of Georgia, which in 1916 became the chief producing state, with an

output nearly twice that of Missouri, although the production of Mis-

souri had almost doubled. The shifting of the greatest production of

crude barite from Missouri to Georgia was due to the cessation of im-

ports of barite and barium chemicals from Germany, lower freight

rates to easliern factories making lithopone and barium chemicals' and

the geological character of the deposits which permitted mining by

means of steam shovels.

"War developments, although greatly increasing the o-utput and con-

sumption of crude barite in this country, left the industry divided be-

tween two distinct locaiities : ( 1) The middle western district, with

Missouri as the chief producer, and (2) the southern or Appalachian

district, represented chiefly by Georgia and Tennessee'"

Statisticsz" show that frirn 1916 to l92l the crude barite produced

and marketed in the United States decreased from 221,952 short tons to

66,369 short tons, due in part to the post-war depression' This slump

was temporary: the crude barite sold or used by producers increased to

277,Z6g-shori tons in 1929, and then gradually decreased to 1D,854

short tons in 1932. Since i932 there has been a steady increase' reach-

ing an all-time peak of 355,888 short tons in 1937' (See Fig' 1')

In 1919 the chief producing states listed in order of their importance

were Georgia, Missouri, and Tennessee. Missouri surpassed Georgia

in 1920 
"nd 

hu, since continued as the chief producing state' Produc-

tion in recent years has also come from California and Nevada' The

mine production of crude barite in 1937 came from California, Georgia,

Missouri, Nevada, Tennessee, Texas, and Virginia.

Pub. 201, pp. 1-26, 1929.---;i;;";ltf.-4., ifr" barite deposits of Missouri and the gslogv of the barite district:
Univ. Missouri Studies, vol, 3, no. 1, p. 3, 1918.

?santmyers, n. IA., U-;"ii"--""a'li"iii- pro<lucts: U. S. Bur' Mine Inf' C*u 622L'

*'9;tit]3::i"reau 
Minq, Mineral resources of the unitetl state: (Annual reports), wuh'

ington' 
sD' sco"oo Mir*, Minerals yerbook: (Annual reports), washington, D" c.
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Metallic barium has little commercial value at present, although it
is finding some use in spark prugs and similar parts requiring electron-
emitting properties, and in thi manufacture of barium-arumin-um ailoys.
_ Numerous compounds of barium, which owe their chemical and

physical properties to the element, are important commercially. For
example, the average annual value of such products as grouni barite,
lithopone, and barium chemicals sold or used by prolrr""r, in the

usEss

GBNrnar, SrarnurNr

united states from 1933 to 1937 was approximatery is *ilio" Joflars.

**i,Y;"j;, $:b. t""""", Mio"".I 
"u"oo""

t""r"Y", B.Bureau 
Mins, Mineral resources of the united statc: (Annual reports), wash-rngron, D.(j.

U, S. Bureau Mines- Minerals yearbmk: (Annual reports), ,Washington, D. C.
.^*._u.: 1._ 4o":au-l{inei, r"r.--C1"".--ozfi"iri""\;;i;-br"ite and Barium products, pL 2,Earrum products. IgB0.

"."r*in5il: 
W' S', Non-metallic mineral. products, p. 448, Henry Holt and Company, New

"*k:&*;"!;, ff;:"ru"$;fl'lrtil: t rhe minerarg industrv, pp. 57'5e, McGraw-rrilr

*"_"?lll: I. 
UB., 

Non-metaltic ninerals, pp. I7-7g, McGraw-Hill Book Compann Inc.,
Lillev, E. R., Economic gology of mineral deposits , llp. 724-728, Henry llolt and. Com-DanY, New York, 1936,

*"*Y"?n,*r.r;f,., 
Intrcductory economio geology, p. 882, McGraw_Ei[ Bok Company, Inc..

Weigel, W. M.. Barium_minerab, in Industrial minemls and rocks, pp. 9Z_110, NewYork, Am. InsL Min. Met. Engr., isiZ.'- -"--""-'-' ""
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During this five-year period, of the total crude barite processed about?S
per cent was ground, 53 per cent was used in lithopone, and i9 per cent

was used for the manufacture of barium chemicals.

Gnoumo BenrtB

The manufacture of many products which require weight, chemical

inertness, white color, and other desirable properties consumes annually
large quantities of ground barite. Particular uses require barite of
various degrees of fineness and purity.

Ground barite is widely used as an inert filler in the manufacture
of rubber goods, paper, oilcloth, linoleum, resins, and plastics. It is
also used to add weight to textiles and leather. Bleached or unbleached
ground barite is employed as a rubber filler where soft rubbtr articles
are desired, whereas the bleached form is used in paper products requir-
ing a high finish and weight.

Ground barite is used in paint as a white pigment and as an inert
extender. Although it does not have the covering capacity of lead com-
pounds, it has the advantage of not being discolored by gases.

Finely ground barite, often mixed with some suspending medium
such as bentonite, produces a heavy mud which is used in controlling
high gas pressures in the drilling of deep oil wells. This important use

is of comparatively recent development.
Barite of high purity is finding extensive use in the manufacture

of glass, ceramic enamels, and as a flux in brass smelting and the found-
ing of gray iron.

Small quantities are used for X-ray protection purposes, in acid-
proof packing in joints of sulphuric acid works, in storage batteries,
in the manufacture of inside-frosted electric-lamp bulbs, for making
artificial ivory for buttons and poker chips, and as an impervious coat-
ing for cloth used as a covering for hams and certain cheeses.

LrrnopoNn

Lithopone, a mixture of approximately 7O per cent barium su1-

phate and 30 per cent zinc sulphide, is by far the most valuable barium
product manulactured in the United Staies. It is used extensively as a
white pigment in paints for both interior and exterior use. In addition
to its most important use in the paint, varnish, and lacquer industries,
it is employed as a fil1er in rubber goods, oilcloth, linoleum, printer's
ink, face powder, window shades, and certain kinds of paper. The
lithopone used in high-grade rubber goods not only acts as a filler, but
is valuable for the curative efiect which the zinc sulphide has on the
rubber.



Banrrs Dnposrrs oF VTRGTNTA

Banruru CrreMrcer-s

Blanc fixe, the precipitated barium sulphate, is a whiter and finer
grained product than the ground natural barite, and for that reason is
largely used where a pure white pigment or filler is desired in paints,
rubber goods, oilcloth, linoleum, and glazed paper. It is also used as a
base for lake colors, in lithographic inks, and as an indicator in X-ray
photography.

Precipitated barium carbonate is used in the ceramic industry to
prevent the formation of a scum on clay products and for the manu-
facture of enamels for iron and steel ware. It is also used in the manu-
facture of paints, optical glass, and in making barium peroxide.

Barium nitrate is used for the manufacture of barium peroxide or
dioxide, pyrotechnics, certain explosives, and medicines.

Barium chloride is used in the manufacture of blanc fixe, lake
colors, and certain chemicals for photography. It is also used in the
purification of salt, as a water softener, a chemical reagent, a mordant
for fixing dyes, and to some extent in the ceramics industry.

Other barium chemicals are the hydrate, dioxide, peroxide, mon-
oxide, sulphide, chromate, chlorate, manganate, and aluminate. None
of these are of major importance, but their aggregate consumption is
substantial.
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g. B"rit" cleavage f ragment from the-.Myer.s-L' Copen-

haver mtnes, :myth County' Virginia'

C. Banded characte-r-, of a small

n"it"f t CountY, Virginia i PYrite
ite (1). X 1/3.

vein at the McGraw.mine'
(p), barite (b), and ttmon-

A. GrouP of barite crYstals ' X %'
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A. Grorrp of barite crl'sta1s. X %.

B. Barite cleavage fragment froru the Xlyers-L' Copen-
haver mlnes, Sm-vth Countl', Virginia'

C. Randed character of a

Russell Countl', \rirginta ;

ite (1). x 1/3.

srnall leitr al the \'IcGras mitte'
pl'rite (p), barite (b), and limon-



BARITE IN VIRGINIA

LOCATION OF DEPOSITS

Barite deposits are abundant in the Piedmont and Appalachian

Valley and Ridge provinces of Virginia' This extensive distribu-

tion includes occurfences in nineteen counties, but for the pur-

pose of description, the more important barite districts may be

arbitrarily grouped into six areas, each designated by the c-ounty

or countieslr, *hi"h the deposits are located' (See Fig' 2') These

areas, listed in the order described, are: Campbell and Pittsylvania

"orrnii"r; 
Bedford County; Grayson County; Fauquier County;

Roanoke and Botetourt counties; and Russell, Tazewell, and

Smyth counties.
The first four areas are

last two represent dePosits
province.

BenrrB rN Vrncrnre

in the Piedmont province, whereas the
of the Appalachian Valley and Ridge

MINERALS OF THE DEPOSITS

rhe miner,,, u.,o"ll;ff;:'#):- occurrences or barite

are calcite, chalcopyrite, chlorite, epidote, fluorite, galena, gypsum'

hornblende, micas, pyrite, quartz, sphalerite, and tourmaline' Some

of these as epidote, hornblende, micas, and tourmaline are con-

fined to the deposits occurring in the metamorphic rocks of the

Piedmont pro.rirr... Although any one or all, except barite, may

be missing at a given locality, all of them are to be regarded as

minerals deposited by the barite-forming solutions'

Sur,Puates

Barite.-Analyses were not made by the writer, but it is re-

ported that the crude barite shipped from many deposits averaged

more than 95 per cent barium sulphate. 'This represented washed

material that had been hand picked.
The barite ranges in texture from coarse cleavage fragments

measuring 10 inches in thickness (Pls. 1, B, 15, B, and 15,-C), to

material that resembles a dense fine-grained limestone. Most of

the barite is medium grained, the grains averaging 2 to 10 milli-
metefs in diameter, and occurring as a mass of interlockirtg cleav-

age fragments.- Th; color of the Virginia barite 'aries 
from white to different

shades of gray and yell,ow. fron oxide is usually the colodng
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agent. A deposit of dark gray barite occurs near Fincastle in
Botetourt County. The color is similar to that of the enclosing
limestone, and may be due to finely disseminated carbonaceous
material originally present in the country rock before it was re-
placed by barite. The form of combination of the carbon was not
determined, but it is of a combustible type, since the barite turns
white on heating before the blowpipe.

Gypsurn.-Gypsum was found at the Poole prospect in Grayson

County. IJnfortunately no,thing is known regarding the relation-
ship that the gypsum bears to the deposit, since all of the speci-
mens studied were collected from t1le dump. The gypsum varies
from fibrous to tabular and the color is light gray with a few
darker bands.

Its origin is uncertain, but it is probable that the solutions
which deposited the barite likewise deposited small amounts of
anhydrite which was subsequently changed to gypsum by the
action of surface waters.

Sur,rnroBs

Pyrite.-Aside from quartz, calcite, and limonite, pyrite is the

most abundant and widespread of the associated minerals. It
commonly displays varying degrees of alteration to limonite (Pl.
14, C), but large amounts of relatively unaltered pyrite are known
to o,ccur. When considering any of the barite areas as a unit,
pyrite is not to be considered as a serious impurity. However,
some deposits within the area may contain such large amounts
of the sulphide that they cannot be profitably worked'

The pyrite may be present as distinct bands (P1. 1, C), in the
veins or as disseminations throughout the deposit. A few poorly
defined crystals may be found, but most of the pyrite occurs as

irregular grains a few millimeters in diameter. Definite relation-
ships of th1 pyrite to the barite cannot be satisfactorily determined.
Some small veins, presumably fissure fillings, show first a layer
of pyrite on the walls, then barite; other veins show an abund-
ance of disseminated pyrite. It is most probable that pyrite both
preceded and accompanied the barite deposition.

Ch.alco'pyri'te.-Chalcopyrite occurs sparingly as small irregular
grains throughout most of the barite deposits. In some cases,

small veinlets of it are seen cutting both barite and pyrite. Marry
deeply weathered deposits show abundant malachite and limonite
and it is thought that chalcopyrite was the primary mineral.
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Oxrops

Quartz.-With the exception of calcite and limonite, quartz is the
most abundant accessory constituent of the deposits. The texture
varies from cryptocrystalline to crystals measuring approximately
one-half inch in length. The finer-grained quartz most commonly
occurs as a replacement (P1.2, A), of the co,untry rocks border-
ing the veins. Other veins, apparently fissure fillings, frequently
show first a Tayer of quartz, then pyrite, and lastly barite. Where
both quartz and barite are in association most of the quaftz seems
to precede (Pl, 7, A), the barite deposition; however, smaller
amounts are contemporaneous with or later than the barite.

Lbnonite.-Limonite (Pls. 1, C and 14, C),in variable amounts
was identified in every barite deposit visited by the writer. It
occurs both as stains and as distinct bands along the barite veins.
The limonite was formed principally by weathering of the sul-
phides, pyrite and chalcopyrite, and is not considered a primary
vein mineral.

Ifer,orns

Fluorite.-Fluorite was identified in all of the barite areas, being
particularly abundant in the deposits of the Appalachian valley and
Ridge province. In a few deposits in Russell, Tazewell, and Smyth
counties, fluorite probably forms 20 per cent of the barite veins
and replacement masses. It is most commonly colorless, but va-
rious shades of violet were noted. The mineral occurs as irregular
cleavable masses and distinct crystals intergrown with calcite,
barite, and quartz. fn some thin sections, barite had definitely
replaced the fluorite.

CansoNerus

colci'te.-calcite was the only primary carbonate identified in the
barite deposits. Dolomite was noted in replacement deposits, but
it most likely represents remnants of the enclosing dolo,mitic lime-
stones. The grains of calcite vary from 1 millimeter to approxi-
mately 3 inches in diameter. It is this relatively coarselv crvstal-
line texture that distinguishes it from the orig-inal calcite nt tt,.
enclosing limestones.

Calcite, in variable quantities, occurs in every
probably accompanied the deposition of much of ihe
6, A),

deposit and
barite (Pl.
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in siiicified Bull Rurr shale;
County, Virginia' X 30.

A. Coarsely crystalline barite
at the Cedar Run Mine, Fauquier

B. Tourmaline (t)
fine1y crystalline barite
be11 County, Virginia.

aud quartz (q) in a groundmass o[
(b) r 

'at 
the Cundiff ProsPect, CamP-

x 30.
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in silicificcl lJu11 lturr slralc;
Countl', \rir!-:inia X 30

r\.
ai ttlc

Coarscl1, crystalline barite
Ccclar Run lfine, Faurluier

B. Tourmaline (t)
finel1' cr1'sta1line baritc
bcl1 Countl', \/irginia.

ancl quartz (q) in a groundmass o[
(b) ; 

-at thc Cundiff ProsPect, CamP-
x 30.
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A. Barite vein on the Cundiff prospect, Campbell County,
Virginia. Probable order of deposition is quartz (q), barite
(b), hornblende (h), biotite (bi), and tourmaline (t). X 30.

F.. Biaded crystals of hornblende (h) and biotite (bi)
probably replacing barite (b) and quartz (q); at the Cundifi
prospect, Campbell County, Virginia. X 50.
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A Barite veir.r on the Cundiff prospect, Campbcll County,
Virginia. Probable order of deposition is quarti (q), bariie
(b), hornblende (h), biotite (bi), ard rorrrmaline (t). X 30.

R._ Bladed cr1'stals of hornblendc (h) ancl biotite (bi)
probabll. replacitrg barite (b) and quartz (q) ; at the Curidiff
prospect, Campbell County, \,-irginia. X 50.
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Srr-rcerBs

Tourmaline.-Tourmaline was observed in the barite deposits in

Campbell and Pittsylvania counties' Some thin sections contained

approximat ely 20 per cent of this mineral, but it is believed that

since it was not identified megascopically, the average for the' de-

posits probatrly would be very small. The tourmaline commonly

ior*, iadiating groups of crystals measuring 1 to 5 millimeters

in diameter. ift" .oLr ,rttiet from light to dark brown'. A few

of the crystals are broken across the prism face perpendicular to

tfe c axis, anil these cracks filled with q'a'artz and barite (Pl' 2' B)'
The majority of the crystals are undisturbed, and do not show the

degree oi aeiorttation which the associated rocks have undergone'

It Ts thought that the tourmaline was derived from_ the same solu-

tions thai furnished the barite and other 'vein minerals, ;and its

formation both preceded and accompanied the early stages of the

barite deposition (Pl. 3, A).

Hornblende and, bioti.te.-Hornblende and biotite usually occur in

barite veins in approximately the same proportion' They are lim-
ited to the occurrences in Campbell, Pittsylvania, Bedford, and

Grayson counties. Under the microscope, the hornblende appears

", ior,g, slender, or bladed crystals, whereas the biotite is dis-

tinctly tabular (P1. 3, B). Both show varying stages of altera-

tio,n to limonite and chlorite. The general period of formation o{

hornblende and biotite appears identical with that of tourmaline,
above described (Pl. 4, A).

Sericite.-sericite was noted in a few deposits in the Piedmont

province. It occurs as small flakes associated with barite and also

in the silicated portions of the enclosing rocks (P1.4, B)' In Gray-

son County, the few barite occufrences that are replacements of
schists, show an abundance of sericite and small amounts of bio-
tite, still retaining the schistose structure of the replaced rocks'

The sericite in suih occurrences is not regarded as a vein mineral'

Epi,d,ote and chlorite.-chlorite and minor amounts of epidote were

identiied in all the barite deposits of the Piedmont province. The
country rocks .along to-. of the veins show' a narrow zone ol
hydrotiermal alteration .characterized by an abundance of epidote,

chlorite and quartz (Pi.'s, A). In the barite veins and other
bedrock occurrences, the epidote occurs as irregular masses and

well-defined crystals (P1.5, B), whereas the chlorite has the usual

bladed habit (Pl. 6, A). These minerals appear to have accom-

panied much of the barite deposition.
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Panacprvpsrs oF TrrE Mrxpner,s

. Before attempting to establish the order of deposition of the
vein minerals, it is necessary to determine the mode of occurrence.
For example, if the minerals fil open fissures, the order o{ deposi-
tion is from the walls toward the ienter, whereas in a repracement
occurrence, the order is reversed. Of equal importance is thepossibility that many of the minerals have deveioped simultan_
eously.

The writer has attempted to show graphically (Fig. 3), theorder of deposition of the barite and assoiiated 
-mineials. 

ob-viorrsly the evidence possible from a study of thin sections is in-
sufficient to place definite limitations on the range of urry orre *irr_eral, but- the general period of formation and probable overlapof the minerals can be given in a general way.

8"qinn'ng of M'n.. 0..";GG;;;;;;Aor""
Quorlz

Tourmahne

Eioiite

Hornblende

Sericile

ATrrfe

ftolcopyrrle

Fluorite

Borrte

Epidote

3hlorile

)alcfte

---
--..-

associated
and Met.

Frcuna 3.-Probable period of formation of barite and
vern mlnerals. (Reprinted from Am. Inst. Min.
Eng. Tech. pub.'723, 1936. )

TYPES OI'DEPOSITS

. Gpwgner, Srereuewr
The barite deposits of virginia occur as fissure veins, replacement

masses, breccia zones and residual deposits. The first three are com-
monly associated and may even grade into each other; nevertheless, in
typical cases, it seems desirable to,separate the four types for discussion.

FrssuRE VprNs

. Deposits in fissure veins may represent clear-cut tabular bodies
(Pls. 1, C and 7,8), generally banded, formed by the filling of a fis_
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sure, or in addition, there may have been some replacement (P1' 7, C)'
of the wall rock along the fracture.

The veins formed by filling alone are generally small; those showing

sorne replacement ofte; attain a width of several feet and exhibit an

irregular gradation into the enclosing rocks. All of these deposits are

associated with fracturing, but in oniy two or three places was definite

evidence of movement along the fractures found' The more important

veins have a persistent northeast strike, and dip steeply to the north-

west or southeast. Nothing is known regarding the depth of the barite

deposits, but in some 
"r"u, 

itinittg and prospecting prove that mineraliza-

tion extends deeper than 150 feet.

Rrpr,ecpmpNr MessBs

Replacement masses have gradational boundaries with the enclos-

ing rocks and lack the tabular forms of veins. They include the "lentic-

ular bodies" (Pl. 9, A), and "disseminations" which are most com-

monly developed in limestones and marbles.

The lenticular bodies are by far the most important occurrences of
barite in bedrock. They range from a few inches to a maximum of. 20

feet in width, and at one locality in the Piedmont province afe re-

ported to have been approximately 100 feet long, In plan.view, these

Ldi.. have a characteristic lenticular outline. The disseminations are

of a much smaller magnitude, and rarely exceed a few inches in thick-

ness.

Gradational boundaries are common features of replacement de-

posits. (See Pls. 9, B and 9, C.) In the center of the masses is rela'

iirrely pure barite, then progressively outward a mixture of barite and

the enclosing rock, attd fin"ity only the country rock' The absence of

any well-marked contact points conclusively to the deposition of the

barite by replacement.

Bnnccre ZoNEs

Barite cementing breccias (Pls. 10, A and 11, A), represents a dis-

tinct type of deposit, but in considering the relation of the barite to

the incluaed wa|l rock fragments, the deposit is really a combination of

fissure filling and replacement. Some of the included fragments of the

country ,o"k 
"r" 

angular and have sharp boundaries, whereas others

porr.ti gradational contacts characteristic of replacement'- 
The brecciation of the rocks is not open and the seams of barite

are thin, usually a few inches in width. So far as known, breccia oc-

currences in Viiginia have not furnished barite in commercial quantities'
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Rpsrouar, Dsposrrs

The residual deposits have beeh the most important in virginia.
This is due to larger concentrations of barite in the residual cray and
its greater ease of extraction from the clav.

The residual clay is not equalry rich in barite in a[ portions of a
deposit. Moreover, the individual rumps of barite ^^y uury in their
purity, due either to iron stains or attached fragments of tie country
rock. The percentage of barite may, within a few feet, ,rary from on-e
ton per ten cubic yards of residual clay to material that is practically
barren. When it is realized that the lumps 

"nd mrsse-s are ir-
regularly distributed through the bedrock, and that there is littte re-
arrangement by solution during weathering, the irregular occurrence
of the barite in the residual clay is more clearly understood. Because of
its high specific gravity, the greatest concentration is commonrv some
distance below the surface of the residuar clay overlying the mineralized
zone.

There is much cbnclusive evidence that the barite now found. in
the red or black residual clays was mechanically concentrated. from the
veins and replacement masses during the weaihering of the enclosing
rocks. The evidence may be briefly stated as foll,ows: The barite
shows no solution effects or inclusions of clay such as might exist had
it been redeposited in the unconsoridated material; fragments of the
country rock and associated vein minerals are often found intact with
the residual barite; linear distribution of the residuatr material is
identical with the distribution of the barite in bedrock; and testing
through the residual covering shows barite in the bedrock that ii
identical in all respects, except that the residual material generally has
a greater abundance of surface stains.

ORIGIN

GrNpner, SrereupNr

The processes to which the origin of barite deposits are attributed
are sedimentation, residual weathering, and deposition by circulating
meteoric or magmatic waters. since no bedded deposits occur in Vir-
ginia, and the residual deposits offer no particular genetic problem, the
problem of deposition by circulating waters is considered. o1 maior im-
portance and hence is discussed in detail.

. Before discussing in detail the genesis of the vrginia barite de-
posits, it seems desirable to mention a few other occurtirrce, of barite.
It is a well known fact that barite is a common gangue mineral of ore de-
posits which owe their origin to ascending thermal solutions. The



VrncrNre Grorocrcer- Sunwv Bur,r-nrrr 53 Pr-ar:p 4

A. Tourmaline (t), hornblende (h), epidote (e), and
chlorite (ch) in a groundmass of finely crystalline barite (b)
and. quaftz (q) ; at the Phillips mine, Campbell County, Vir-
ginia. X 50.

B. Barite (b) replacing feldspar ({) and occurring as

sma1l veinlets cutting quartz (q); at the F. Vaught prospect,
Grayson County, Vlrginia. The mottled appearance of the
feldipar is due to partial alteration to sericite (s). X 30.
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A. Tourmaline
chlorite (ch) iu a
and quartz (q); at
ginia. X 50.

(t), horrrblende (h), epidote ("), qli
grouldmass o{ finel1' crystalline barite (b)--the 

Phillips mine, Campbell Cotrntv, Vir-

B. Barite (b) replacirrg {elclspar ({) and 
''cctlrrirlg 

as

sma11 veirrlets cuttiug cluartz (q) ; at the F. \r-aught prospect'

Gra1.561 Countl,, Virginia. The nrottlecl appearancc ot ttle
taaip.. is <lue'io paiiial alteratiorr to sericite (s). x 30'
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A. Gradational contact between barite vein and hydrother-
mally altered wall rock; at the Saxton-McMillan mines, Bed-
ford County, Virginia. The minerals are barite (b), quartz
(q), chlorite (ch), and epidote (e). X 30.

. B. Tabular crystals of barite (b) and epidote (e) asso-
ci-ated with_quartz tq) at the Poole prospect, Grayson County,
V rrglnla. x Jt).
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A. Graclatiorrai contact between baritc vein ancl hyclrother-
mal1y_altcred rvall rock; at the Saxton-I,Icf{illan mines, Becl_
ford Co_unt1 , \,'irginia. The minerals are barite (b). quartz(q), chloritc (ch), arcl cpidote (e). X 30.

B. 'l'abular crl.stals of barite (b) anct epidote (e) asso_
g11ted u'ith_uua.rtz- tt1) at thc p"of.. pinrp..t.-d;;;r",j iiorrntl,,
V rrgrnra. .\ .11,.
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Cactus mine in the Frisco districte of U-tah, and the Gold Hunter mine

of the Coeur d'Alene districtlo of Idaho may be cited as examples of
this type of occurrence. In addition to the deposits cited above, where

barite has been noted as a gangue mineral, veins of solid barite, thought
to be formed by magmatic solutions occur in North Carolinall and

AIabama.l2
A review of the geological literature shows that the majority of

the barite deposits are believed to have been concentrated by meteoric
waters. Watson,rs alter a study of the Virginia barite deposits, con-
cluded that the source of the barium was largely, if not entirely, the

rocks'in which the deposits are now found, with no evidence in sup-
port of a deep circulation. Later Watson and Grastyla gave much
time to the study of barite in the entire Appalachian region, and arrived
at similar conclusions. Other summaries favoring the concentration
of barium, from the surrounding rocks by meteoric waters could be

grven for the barite deposits of Georgia,l6 Missouri,l6 Tennessee,l?
Pennsylvanial8 and Kentucky.le

Tarr2o in his instructive papers on the barite deposits of Missouri
has discussed in detail barite genesis, and concludes that the bedrock
deposits were deposited by $'aters derived from igneous rocks. As a
result of field and laboratory studies, the present writer believes that
the Virginia deposits have had a similar magmatic origin.

Since there is a disagreement betweerr the magmatic origin pro-
posed in this paper and the meteoric theory advocated in earlier reports
on the Virginia barite, it seems desirable to test the merits of each in
gxplaining the following: Associated vein minerals, alteration of wall
r.ocks, source of the.barium, solution and deposition of barium salts,
relation of barite to fracture zones, presence of barite in pegmatites,
and time of mineralization.

eEmnons, W. H., The etrrichment of ore deposits: U. S. GeoI. Survey 8u11.626, pD.
229-230, 1917.

10 Ramome, F. L., and Calkins, F. C., The geology and ore deposits of the Coeur
d'Alene districl Idaho: U. S. Geol. Survey Prof. Paper 62, p. 103, 1908.

uStuekey, J. L., and Davis, II. T., Barite depmits in Nodh Carolina: Am. Inst. Min.
and Met. Eng. Contr. no. 19, 1938.uAdams, G, I., Ilydrothermal origin of the barite in Alabama: Econ. Gologlr, vol.
26, no. 7, pp. 772-776, 7931.a Watson, .T. L., Geology of the Yirginia barite deposits: Am. Inst. MiD, Eng. Trans.,
vol. 48, pp. ?10-?33, 1908.

14watson, T. L., and Grasty, J. S., Barite of the ADpalachian Stats: Am. InsL Min.
Eng. Trans., vol, 51, pp. 514-569, 1915.- - s Hays, C. W., ""a Pha"len, W. C., A commercial ecurreace of barite near Carters-
ville, Georgia: U. S. GeoI. Survey 3ull, 340, pp. 458-462, 1908.

reBall, S, II., and Smith, A. F., Geology of Miller County, Missouri: Missouri Bur.
Gol. and Mine, vol. 1, 2d. ser. pp. 148-149, 1903.

l?Gordon, C. I{., Barite depmits of the Sw@twater district, east Tennegee: Tennessee
Gol, Survey, vol. 8, no. 1, pp. 48-82, 1918.s Stose, G. W., Barite in southern Pennsylvania and pure limetone in Berkeley County,'Wet Yirginia: U. S. Geol. Suney 8u11.225, p.515, 1904.

1e Smith, W. S. T., in Lead, zinc and fluorspar deposits in western Kentueky: U. S. Geol.
Survey Prof. Parrer 36, pp. 150-164, 1905.

. s Tarr, W. A.", The baritd depcits of Missouri and the goloey of the barite district:
Univ. Misouri Studies, vol. 3, no. 1, 1918; The barite deposits of Missouri: Econ. Gologv,
vol. 14, no. 1, Dp. 46-6?, 1919.
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MBrnonrc OnrcrN

The barite deposits west of the Blue Ridge, which occur in lime-
stones and dolomites, present fewer objections to a meteoric origin
than those in the Piedmont region to the east, and for that reason only
the Valley occurrences are considered. Within this region some
criteria that may favor the concentration of barite by meteoric waters,
but not discredit a magmatic source, are discussed below.

Assac'inted, rninerahs.-Some of the widespread associated minerals
of the barite are common in deposits formed by circulating meteoric
waters. The more important of these gangue minerals include Quattz,
calcite, fluorite, pyrite, chalcopyrite, galena and sphalerite.

Alterati,on of anll roc&.-Silicification of the wall rock, in many
of the barite deposits, may be explained as due to meteoric waters.

Barite i,n fossits omd, concretiaas.-Small amounts of barite, prob-
ably deposited by meteoric waters, were identified in some fossils and
concretions (Pl. 10, B). However, none of these occurrences were
associated with commercial deposits.

Absence of nearby i,gweous ro'cks.-With the exception of an acid
dike reported to occur in the Smyth County areq igneous rocks are not
found in close association with barite deposits. This might be regarded
as evidence favoring a meteoric origin.

Sorwce of the bariuwt 
-Analyses 

of the associated rocks (Table 1);
show small amounts of barium oxide (BaO), and some investigators
believe that this source is adequate to account for the large concentr4-
tion of barite.

Mecuarrc Onrcru

In the Piedmont province the criteria which favor a magmatic
origin for the barite deposits are the associated hydrothermal minerals,
hydrothermal alteration of wall rocks, small barium content of the
enclosing rocks, proximity to igneous rocks from which the more
favorable magmatic solutions for the transportation and deposition of
barium salts could have been derived, close association of barite de-
posits to fracture zones, presence of barite in pegmatites, and absence
of leaching of the rocks adjacent to the barite deposits.

. Exclusive of the accessory vein minerals indicative of magmatic
waters, definite hydrothermal alteration of wall rocks, and the occur-
rence of barite near and in igneous rocks, the reasons listed above apply
to the deposits of the Appalachian Valley and Ridge province as well as

to the Piedmont deposits. The writer believes that these reasons are
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sufificiently strong to indicate a magmatic source for the Valley deposits

also.21

Associated, wi'neruls.-1the accessory minerals of the barite de-

posits of the Piedmont province that indicate deposition by hydrothermal

iolutions are tourmaline, hornblende, biotite, epidote, and chlorite (Pls.

3,4, 5, and 6). Although these silicates are restricted in their occurrence,

their formation contemporaneous with the barite is significant. The
remaining associated minerals previously referred to, are common in
deposits of both igneous and meteoric origin, and are not to be regarded

as having any diagnostic value. Fluorite, which is considered by some

to be indicative of magmatic origin, has been found in variable quan-

tities in deposits in the Piedmont and Appalachian Valley regions in
Virginia.

It is not improbable that some investigators may conclude that the

minerals indicative of magmatic waters were introduced into the rock
during some period which preceded the barite deposition. Then as the

barite was deposited in fissures and partially replaced the enclosing

rock, these minerals being more resistant to the ingressing solutions

would remain as impurities of the replaced portion of the rock.
This conclusion is not impossible, but it is thought not to be in

accord with the following facts. First these minerals are more abundant

along the veins in a narrow zone of hydrothermal activity (Pls. 5 and

6, A), and second, the silicates are not strained and crushed as are many

of the primary minerals of the enclosing rocks.

Alterati,on o,f ztnll rock.-A study of field relationships and thin
sections shows, in addition to partial replacement of the enclosing rocks

by barite, the development of many secondary minerals'in the wall
rock. These minerals, chiefly quartz, epidote and chlorite. are

abundant in and along the barite veins and replacements. Silicification
(P1.2, A), and propylitization (Pls. 5 and 6, A), are the kinds of altera-

tion recognized.
Silicification, the introduction of. qttartz, frequently of a cherty

character, that clearly preserves the original structure of the rock, is the
more widespread type- of alteration associated with the Virginia barite
deposits. The wali rocks of many magmatic ore deposits are silicified,
but since, in some cases, this may be brought about by meteoric waters'
the writer thinks that such evidence should not be used to support either
theory of origin.
, fn Virginia propylitization is restricted to the barite deposits in
the Piedmont province. fn some deposits, such as those in Bedford
and Grayson counties, the alteration can easily be recognized in the

mEd.mundson, R. S., Barite deposits of Virginia: Am. InsL Min. & MeL llng' Tech'
Pub. 725, pD. 10-17, 1986.
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field; however, in other areas propylitization may be determined onry
by a study of thin sections. trre itriet minerals, which are significant
of propylitization, are abundant chlorite and epidote, and minor imounts
of pyrite. The formation of these minerals, indicative of hydrothermal
solutions, are regarded as accompanying the deposition of the barite.

Source of the bari,un+.-rt is interesting to consider the barium
content of the rocks associated with commercial deposits of barite.
However, to infer that the associated rocks are u .ouri" of the barium
is a matter of some conjecture.

, Clarken gives the following percentages of barium oxide for some
rocks in thelithosphere. The average of many determinations of igneous
.rocksw_as .104 per cent; shales, .05 per ceni; sandstones, .05 p..."rt;
and 345 determinations of limestones showed no barium. winslowza
cites fifteen analyses of dolomites and limestones from Missouri which
average about .003 per cent barium sulphate; however, the most careful
qualitative tests cited by Tar123' failed to verify the presence of barium
oxide (Bao) in the rocks associated with the Missouri deposits. Evenif small amounts of barium occur in the calcareous rocks it is not im-
possible that it was introduced by magmatic waters.

_ The percentages of barium oxide (BaO) listed in Table L were
determined from samples carefully selected by the writer. They may
serve to indicate the average barium content of some of the enclosing
rocks and associated intrusives of the virginia barite deposits.

Tem.p.l.-Content of bo,riu,m or1^de in rochs associated with bo,rite
defosits in Virginia

No.

(John H. Yoe, Analyst)

Assocrarno Rocrs

I
2
3
4

7

BaO

0.078
0.02
o.t2
0,M4
o.12

0.016

0.066

Cockeysville marble from Hewitt mine, Campbell County.
\.ocKeysvrlle marble not associeted with any known barite deposits.
legmatite.dike in vicinity of Thompson -ii,iEttryj"rri" d;;;;
P,,'.ib",r: dike in vicinity of phiilips i"i"", OripU.iitoonty.
wrssahrckon mica-schist from barite workings-in Campbeil and pittsyl-

vania counties.
Beekmantown limestone agd dolomite not associated with any known
'- barite deposits, Smyth County
5e€kmanto_wn limestone and dolomite from Jackson mine and vicinity,

Russell County.

A comparison of analyses of samples 1
f rom barite workings, with sample s i and

391*"k, tr'W., The data_of-seoghemistry:.U. S. Giol. Survey Bull. 698, nn. ig€tl;il.aWinslow, A.. Led anrl zini aupJuit":iri Ml;";i; Missoirri Geol. Survey, vol. ?, pp.480-481.1894.

and 7, of calcareous rocks
6, o{ the same formations

-- -o"-T?"", nr. A., The barife depcits of Missouri an4 the geology of the barite district:Univ. Missouri Studies, vol. B, no. 1, p. ZC,-19i8.-- -"-



Benrrs rm VrncrNre

not associated with any known barite deposits, shows an appreciable
difference in barium content. Since barite was identified microscopically
in the pegmatite, it is not surprising that sample 3 has a relatively high
percentage of barium oxide. The barium content of sample 4 is below
the average for igneous rocks, and although the analysis of sample 5

appears high, it should be noted that this specimen of mica schist was
taken from the wall of a barite deposit.

On the assumption that the analysis of sample 6 represents the
average barium content of the limestones associated with the Virginia
barite deposits, many arithmetical deductions are possible. For example,
it would be hecessary to remove the barium from approximately 6,,1L7
cubic feet of limestone to obtain one cubic foot of barite. In other
words, a single vein of barite 500 ft. long, 10O ft. deep and 3 ft. wide,
would require the extraction of all the barium from one square mile of
rock, approximately 33 ft. thick.

It is believed that the exceedingly small amounts of barium in the
calcareous rocks are not sufficient to have formed the large deposits.
Since the igneous rocks associated with the barite deposits, show a
higher percentage of barium than do the calcareous rocks it is thought
that the barite solutions were expelled from the same parent magma
and rose along fissures until reaching a favorable place for deposition.

Solwtion and, depositi,on of bari,u.w, salfs.-Since barium salts, in
small amount5, occur in the various rocks of the lithosphere, it is in-
teresting to discuss their probable solubility in meteoric waters.

The solubility of barium sulphate is generally given as one part in
400,000 parts of water. Of course, as Tarr2a has pointed out, this
solubility is increased by the presence of alkaline bicarbonate and carbon
dioxide in the. water, but how much, is unknown. The writer firmly
agrees with Tarr that it is not an important increase, since the residual
barite which has been subjected to waters probably of this character,
does not shorv any distinguishable solvent effects.

If barium were present as a carbonate in the rocks, particularly
limestones, it would be less difficult to account for its solution and
transportation. However; it is well established that barium carbonate
(witherite), is not a common constituent of rocks or generally as-
sociated with barite deposits.

Barium chloride is the most soluble of the barium salts, but its
scarcitfs and even absence in many strongly saline solutions is sig-
nificant. Tarr,26 briefly summarizes on somewhat similar evidence as

follows:
% Tarr, W. 4., Op. cit., p. 81.5 Clark, F. W., The data of geochemistry: U. S, Gol. Survey Bull. 695, pp. 176-196' 1920.
s Tarr, W. A., Op. cit., pp. 82-88.

2I
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"The great insolubility of barite and witherite, and their scarcity
in all types of sedimentary rocks, especially carbonate rocks, makes it
extremely improbable that barium could be obtained from the sur-
rounding rocks in sufficient quantities to form such large deposits as
are found, fts transportation bv chloride waters is a possibility, but
its scarcity in such waters indicates how small the amount available in
the rocks usually is."

Even if we assume that barium chloride or barium carbonate are
present in ground waters, it is necessary to account for the sulphate
radical. The oxidation of sulphides would contribute the sulphate
radical to ground waters, but many sulphides associated with the barite
are not altered, and they appear to have been deposited contemporane-
ously with the barite. Other bedrock occurrences of barite do not con-
tain sulphides or their alterations.

The decay of organic material would be another source of the sul-
phur, but neither this nor the oxidation of sulphides appears adequate
to have furnished the entire sulphate radical essential for the formation
of the Virginia barite deposits.

Butler2? states that, if free oxygen is present in a given magmatic
emanation, " . . . the formation of sulphur trioxide would not only be
possible but under certain conditions it would be inevitable. For in-
stance, a gas that contained only.sulphur or sulphur dioxide and free
oxygen, at 1,000o or higher, on cooling would pass through the inter-
val favorable to the formation of sulphur trioxide and that compound
would form. At the higher temperatures, where sulphur trioxide is
unstable, it would be in low concentration. and the formation and
precipitation of abundant sulphates would not be expected, but where
temperatures favorable to formation and stability were reached a high
concentration might result, and there would be a proportionate tendency
to the formation of sulphates. It is natural to suppose that barium
present in the form of the more soluble compounds would be the first
substance to be precipitated as sulphate on account of the very slight
solubility of barite in ore solutions as indicated by its common occur-
fence,tt

The same paper also discusses the available supply of combined
oxygen for oxidation of sulphur to form sulphuric compounds in the
absence of free oxygen in magmatic emanations.

According to Butler,z8 "In veins of moderate and shallow depth
ferric minerals are very scarce or absent, whereas ferrous minerals in
some deposits are abundant. Sulphides are abundant and the presence
of barite, which is by far the most insoluble of the sulphates, indicates

_ t Butler, B. S., Primary (hypogene) sulphate minerals in ore depmits: Econ. Gology,
vol. 14, no. 8, pp. 696-69?, 1919.s fdem., Dp. 601-602.
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that sulphates probably formed relatively abundantly but for the most
part were carried away in solution. This change from ferric to ferrous
minerals, together with the appearance of sulphate minerals associated

with the ferrous minerals, may be interpreted as indicating that at the
higher temperatures the conditions were favorable to the oxidation of
iron and the reduction of sulphur, whereas at the lower temperatures
the conditions were favorable to the reduction of ferric compounds and
the oxidation of the sulphur."

The chemistry involved in the transportation and deposition of
barite is not wholly clear, but it is thought that the theory outlined is

not only applicable to the many metalliferous deposits that carry barite
as a gangue, but may be extended to explain the origin of the Virginia
barite deposits.

Relati,on of bari.te to fracture zones.-The bedrock barite deposits
in Virginia occur as fissure fillings (Pls. 1, C,7, A, B, and 14, C), re-
placement veins (Pls. 7, C,9, B and C), breccia matrix (Pls. 10, A and
11, A), disseminations, and deposits along bedding surfaces. With
the exception of the last two, the deposits are restricted to fracture
zones.

In Bedford County the barite occurs as tabular bodies in gneiss

which show abundant fault breccia and well-developed slickensides on
the vein walls.

The Campbell-Pittsylvania counties area is characterized by re-
placement veins which have obliterated the original appearance of the
fractures. However, the included wall rock fragments and the restric-
tion of'barite along narrow parallel zones probably show its relation
to zones of fracture.

In Grayson County a few of the deposits occur along a fault zoneze

which is characterized by a mylonitized granite gneiss.

The Appalachian Valley and Ridge province is characterized
structurally by pronounced folding and fracturing. There are many
faults of large magnitude, but the majority o{ the fractures, in which
the barite occurs, show no' recognizable displacement and are probably
associated with folding. One exception, however, exists in Smyth
County, where the most important deposits, located northeast and south-

west of Marion, occur near a thrust fault which may be traced for
several miles.

The Fauquier County barite area is restricted to Triassic sedi-
ments and diabase. None of the barite was observed in place' but
samples collected on the dumps suggest that the barite occurs in a fault
breccia. Lewis,so after a study of similar occurrences in New Jersey,

s Jonas, A. I., personal communication, April 7, 1938.
m Lewis, l. V., -ftte 

ma.gmatic origin of [arite depcits (Discussion): Econ. Geology,
vol. 14, no. 7, pp. 568-5?0, 1919,
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states that the New Jersey barite as well as other Triassic deposits in
the eastern United States were probably related to faulting.

Barite in pega,atites.-A few pegmatite dikes were studied in close
association with the barite deposits in the southwestern part of the
Campbell-Pittsylvania counties area. These dikes are of special in-
terest, since they contain barite (Pl. 6, B). It is never an abundant
constituent, but was noted in several thin sections occurring as irregular
fine-grained masses, intergrown with quartz, feldspars, and mica. The
barite is apparently an original constituent of the pegmatites, and thus,
clearly indicates a magmatic origin.

Trun op MlNpnar,rzetrox

It is not probable that all of the barite deposits were formed at
the same time, but it is thought that the mineralization took place after
the Appalachian revolution and may be related to Triassic igneous
activity. This conclusion is based on the following evidence. Barite
of the Valley and Ridge province, in part, occurs in fissures apparently
produced during Appalachian folding; in Fauquier County, the barite
is associated with faults of Triassic age; none of the barite examined
microscopically shows pronounced fracturing. The absence of crush-
ing and other strain effects suggests that the mineralization took place
sometime after Appalachian deformation; and dikes of Triassic age
are in proximity to many barite deposits of the Piedmont province.
These dikes probably have no genetic relation to the barite, but it is
thought that the solutions that deposited the barite came {rom the same
source magma and accompanied or preceded the igneous activity,

Coxcr,usroNs

fn summary, the reasons for believing the Virginia bedrock de-
posits to be of magmatic origin are: the mineral associations, in part,
are indicative' of higher temperatures than those f ound in meteoric
waters; hydrothermal alteration (propylitization) of the wall rocks
accompanies many of the barite veins; the small barium content of the
enclosing rocks is believed inadequate as a source of barium; magmatic
solutions are probably better transporting and depositing agents than
meteoric solutions; the absence of leaching effects in the rocks adjacent
to the barite occurrences is indicative of a deep-seated source; and the
presence of barite in pegmatites, believed to be a primary mineral,
clearly indicates a magmatic or-igin.
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A. Hydrothermally altered marble along barite vein show-
ing bladed crystais o{ chlorite (ch) associated with quartz (q)
and calcite (c) ; at the Hewitt mine, Campbell County, Vir-
ginia. X 30.

B. Fine-grained barite
large crystals of muscovite
near the Thompson mine,

(b) and quartz (c1) associated with
(m) and feldspar (f) ; in pegmatite

Pittsylvania Corrnty, Virginia. X 40.



V rLrctxrrt Groloc;rc,lr- Suuvnv Bull,err x 53 Pree-B 6

A. H-vclrothermally- alterecl nlarble alorrg baritc veitr shorv-
ing blacled cr1'stals of clrlorite (ch) assriciatecl .'rith cluartz (q)
ancl calcite (i) ; at the Hcrvitt mitic, Canrpbell Countl', Vir-
girria. X 30.

B. 1;irre-grairre,l lrarit,
large cr'1'tals oI ttttt:covit.
ncar thc 1'hontpsott nt:'ttc,

(b) artcl cluartz (c1) associatetl with
(rrr) arul fcklslar 1[t: irr lrcgrrratitc

Pilt.-rlr':urirt C,,irrrt.', \'irgirria. X -{0
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A. Fractured quartz vein (q) cemented by barite (b); at the
Gear mirre, Fauquier County, Virginia.

Veiu oI barite in granite.; at the poole prospecl,
Lirayson Courrty. Virginia. X %.

.:.:a:..

D

Replacement veins of barite in limestone; at
Russell Courrty, Virgirria.

C. the Thomas mine,
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\-ci:r oI baritc irr grauirc; at rhe punlc
fira]'s.n Couut_r., \'ircinia. X ,1.

Bunr,rrn 5J Pr,rrc. 7

prospect,

Fractured quartz vein tq) cemented by barite (b); at the(reaI nlllte, Fauquicr CilurrrJ., \ irginia

i: ',,', t.'

of baritc in limestole ; at theC, Replacemert
Russe l1 Countl', Virginia
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SUGGESTIONS FOR DEVELOPMENT

PnospBcrrwc

It is not thought that test drilling would be of much help in
definitely locating barite deposits in bedrock, because the veins usually

dip steeply and are irregular along their strike. It is obvious that drill-
ing is not adapted to the residual occurrences.

In Campbell and Pittsylvania counties, the barite is restricted

chiefly to calcareous rocks and associated black manganiferous and fer-
rugintus ciay, locally called "umber." Fortunately, the distinctive color

of the umber may be traced on the surface where there afe no exposures

of bedrock. In addition, mining experience has shown that the residual

barite usually is more concentrated near the base of a slope and always

near the mineralized bedrock. This is illustrated in Figure 7.

In the Piedmont region a stucly of the northeast alignment of the

known deposits and their close parallelism to the trend of the foliation
planes of the enclosing rocks would be helpful in future prospecting'

The barite of the Appalachian Valley is limited, for the most part,

to the upper part of the Beekmantown limestone and dolomite and its
residual 

-c1ay. 
Ascertaining f rom a geologic map the distribution and

trend of this formation, in an area where barite is known to occur, would
be useful in prospecting for new deposits. Other criteria worth con-

sidering in an area of abundant exposures are the usual close associa-

tion of the barite with fracture zones and in places the local alteration

of the country rocks.
Prospecting usually consists of test pits or shafts of variable diam-

eter and 
-depth, 

scattered at random throughout the area. Since the

barite is commonly concentrated within a nafrow zone, it would be more

advisable to dig tienches acfoss the strike of the rocks at closely spaced

intervals for the purpose of locating the barite, and then sink shafts

along the strike where barite had been found.
The presence of barite fragments on the surface often indicates a

greater concentration at depth, but it is probable that some of this
material is transported float.

MINING AND 
.WASHING 

METEODS

The similarity in the geologic occurrence of the Virginia barite

to other producing areas in the United States makes it possible to
use mining methods which are of general application. Pr,actical.ll

all of the barite produced in Virginia has been from open cuts by hand

and mechanical methods of. mining.
I-arge quantities of barite have been produced by hand mining'

This method is well adapted to small deposits since owners can work
them on a part-time basis. However, unless the mineral occurs in

25
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lumps, an inch or more in diameter, the percentage of recovery nor-
mally is too low to be profitable.

The hand methods of recovery are naturally variable, but for the
most part extremely simple. The necessary equipment includes a pick,
shovel, spade, hand windlass, rope, bucket, urd i.r".rr. When the pii
becomes too deep for the worker to throw out the material, a helpei is
necessary to operate the windlass

- !ryquently the residual barite is followed for many feet laterally
by drifts from the bottom of a shaft. The drifts require timbering
and are not practical unless there is an unusually large concentration
of barite. when the excavated material is thrown ori or the surface,
the barite is sorted out, and much of the adhering cray removed. The
operators in the district usually contract with the miners to buy the
barite at the pit, providing it meets certain specifications.

- 
At the present time the entire production, by mechanical methods,

is from the Bennett mine in Pittiylvania county in the piedmont
province. This mine, operated by the Barium Mining corporation of
Gretna, Virginia, is equipped with modern machinerli. Oiher similar
deposits probably could be worked with equal success.

The barite and residual clay are excavated by power shovels and
loaded into narrow gauge dump cars which are hauled by gasoline
tractors to the grizzlies. The bars of the grizzries are four inches apart,
and the larger fragments are forced through by sledges. The screened
material is carried by a cleated belt to the log washer where the barite
lumps are washed free of clay. The washed product is then delivered
to a screen with lfu inch openings. The oversize is discharged onto a
traveling belt for hand picking and the fines are concentrated by jigging.
The washing plant is electrically equipped and adequate settling ponds
are used for the waste discharge. A flow sheet of a typical washing
plant is shown in Figure 4.

Coulrpncrar, Facrons

Jhe following factors enter into the problem of successful com-
mercial development of barite deposits in Virginia: (1) The per-
centage of recovery of barite exclusive of associated minerals, which
rarely occur in quantities of commercial importance; (2) the gen-
erally limited extent of barite deposits in consolidated rock; (3) the
local concentration of barite and the amount of overburden that must
be removed in mining residual deposits; (4) the purity of barite,
which depends primarily upon the associated minerars, iron stains, and
attached wall-rock fragments; (5) the location of deposits with respect
to transportation facilities, electric power, and a constant supprv of
water; and (6) the geologic relationships of the deposits, which afiect
the cost of mining and milling.
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Frcuns 4.-Flovr sheet of typical barite washing plant'-^(From U' S' Bureau of
Mines, Gformation Circular 622L, t930')

DISTRIBUTION

CaMpsrLL-PrrrsYLvANrA CouNrrss Anpe

, LOCATION

The campbell-Pittsylvania counties barite belt extends from the

Carson mine about 6 miles southeast of Lynchburg, southwestward to

Pigg River, a distance of approximately 35 miles' Along this belt

,ruil.ro.r, openings have been made, but those extensively worked are

a few miles southeast of Evington and Toshes' (See Pl' 8')

EISTORY

It is not known when barite was first discovered in this area.

Residents of the region state that small amounts of barite were dug

27
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prior to 1860, but according to watsonsr the Hewitt mine, which wasoperating 
-i! ]V4, probably represents the first systematic mining ofbarite in this belt. Shortry afte; this, mining *u, b.g,r' around roshes

and-Sandy Level. Most of the important ilirr", welre operating about
1882 and produced barite at different times until about r9o7. It is not
lelillety known when the individual operations were abandoned, buti" 

1?10 Virginia was listedsz as having orrly or,. producer. From 1910to 1933, the Hewitt mine was the chief"producer; iince then the Ramsay,
Berger and Bennett mines have produced practicaily 

"il ;i;il barite intne area' 
cEo,,oc.,.

. According to Jonas,BB the term piedmont does not define any beltof uniform structure or geology, but "includes the rocks of the Martic
thrust block and the eastern part of those of the catoctin-Brue Ridgeanticlinorium." The campbeir-pittsylvania counties barite area, which
includes a 

_small part of tLe Martic thrust block southwest of Lynch-
burg, consists-mainly of metamorphosed pre-cambrian rocks of sedi-
mentary and igneous origin. These metamorphic rocks are intruded,in places, by igneous rocks34 ranging in composition from those that
are.extremely acid, as jhe quartz-rich pegmatites, to those that are very
basic, as the dikes of hoinblende mltJpyroxenite.

ASSOCIATED ROCKS

- 
The important barite deposits occur in marbre and its residual clay.

Barite, not of commercial quantity, occurs arso in micaceous quartzites,
schists, and pegmatites.

The Glenarm series mappedss in detail at the northeastern end of
the campbell-Pittsylvania baiile area includes the Mount Athos forma-
tion, cockeysville marble, and wissahickon formation. It seems reason-
able to assume that the Mount Athos formation extends farther south-
west, but since the field interpretations for this report were based onthe nomenclature of the geologic map of Virginia (LgZg), the cal_
careous rocks are considered as the cockeysville marble and'the schists
and quartzites as a part of the Wissahickln formation.

These rocks have been described in more detail in other repor15.B6
eWatson, T. L.. Goloey of the virginia t*it" aupo"it", Am. Inst. i[lr. pre.;;;-vol.38, p. ?16. 1902.eu' 

f, G^olosil?j-^lf::".t, Sineral Res-ource of the unite<l states, Dt.2, p. ?99, 1910.y{"""i,;".'i:"rij.J#J:!Tff #tli?igtf i"%#i","Xi111Blii:"is:*;.,,,,nir'rnl,lno.
,rrrlnt""u, A. A., peematite A"pJ"iis'"t'Vilrgiriiai'Vi"ei"ia -C"ot.-sr"r'.v-'s;lf. gl-, p. rs,

sFurcron, A. S.. James River iron and marble belt, Virginia: Virginia Gol. SurveyBull. 89, pp. 22-3?, 1985.sKnopf, E.8., and Jonas, A._f., g99l"gy ol the McCalls Ferry-euarryville alistrict,Penn_sylvania: U. S. Gol. survev euii. ?g-s,--pp.ls--s1i rszs.Jonas, A. f., Kyanite in Virginia: Vi"giri"i"-C*f1 Survey Bull. 98, pp. b_11, 19Bz;Geotogic reconnaissance in the piedmont 
"i 

riGi"iJi-C*i. s"d. e*.ii"a's,;ri., i"i.,ga, pp.837-846, t927.
Pegau, A. A., Op. cit., pp. tS-19.
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CockeysuiJle ruarbte.-The formation crops out in several nafrow
belts, of variable length, extending through Campbell County south-

westward into Pittsylvania County.s? Exposures in barite workings

are not abundant, but at the Hewitt, Bragg, and Hamner mines the

marble appears to crop out in closely compressed anticlinal folds which

parallel the schistosity of the enclosing rocks. The structure is fur-
iher complicated by faulting as for example, in the Phillips mine, where

the northeast trend of the limestone and its residual clay ends abruptly

against a micaceous quartzite.
Near its contact with the overlying mica schist the texture varies

from a massive crystalline marble to a calcareous schist, whereas near

the barite veins there is usually abundant development of silicate min-

erals thought to be of hvdrothermal origin. These minerals include

chlorite. biotite. hornblende, tourmaline, and scattered grains of chal-

copyrite and pyrite. The color of the marble is usually white, but, in

places, shades of pink and green were noted.' 
A black manganiferous and ferruginous clay, locally called "umber"'

is associated with the residual deposits of barite in the marble belts.

\Matson38 states that the relations of this clay to the limestone masses

and mica-schist, together with its composition and structure, reasonably

support the belief that it was derived by decay from a limy schist which

*", ttut titional between the well-defined limestone and mica-schist'

Many of the barite workings have not encouatered the marble, but all

have penetrated variable thicknesses of the black clay'

Wissahi'ckon fonnation'--Tlne Wissahickon formation as shown

on the geologic map of Virginia published in 1928, occupies an

almost central position across the State, and on the map is de-

scribed as: "A chlorite-muscovite schist with quartzite in lower

part; contains thin greenstone lava flows near base ; garnetiferous

Liotite schist locally containing staurolite, sillimanite, and kyanite"'
This formation which crops out in many of the barite work-

ings in campbell and Pittsylvania counties shows considerable

variations in texture and mineral content.
The northeast wall of the Hewitt mine is a fine-grained highly

lustrous schist composed essentially of white mica with a few

layers containing abundant magnetite grains. Approximately one

mlle east, in the vicinity of the Phillips mine, the rock is coarse

grained and composed chiefly of muscovite and quartz, with minor
imounts of biotiie, chlorite and magnetite. The northwest wall of

the Hewitt mine contains two micaceous quartzite layers, about

vol. 38, p. 720,7907.
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3 feet in thickness, interbedded with thinly foliated schists. T'hese
arenaceous beds are composed chiefly of granulated quartz with
small amounts of feldspar and muscovite. More *"rrirr" layers
with_similar lithology occur in the phillips mine.

In the central part of the area, near the Mattox mine, are
fine-grained graphitic layers in quartz mica schists. Biotite is the
most abundant mineral, but poorly exhibited due to its partial
alteration to chlorite.

Southeast of Toshes and Sandy Level the rocks in contact
with the marble are medium grained, tough, crumpled, gray schistwith thin layers of coarsef, crystalline feldspar 

'aid.'quartz.
Weathered exposures of this rock are brownish red. Whe?e the
feldspathic 

-stringers are fairly regular and closely spaced, the rock
has. a- _distinct gneissic 

"pplur"i".. However, this banding is
probably the result of lit-par-lit injections of pegmatitic ma_terial. Subsequently this injected rock has beeri c'iosery folded
and overturned toward the northwest. The schistose lavers are
composed principally of muscovite, biotite, feldspar and, quartz,
with minor amounts of chlorite.

Pegrnntite.--The only pegmatites observed, in close association
with th.e barite deposits, were in the Thompson, Berger and Ben_
nett mines. These deposits are in the southwestern- part of thebyile belt in Pittsylvania county. The rargest dike, with a width
of 30 feet, crops out in the Thompson opin cut and is reported
to have been penetrated to a depth of 90 feet by drilling..'

The texture of these dikes viries, but the component"minerals
probably average less than an inch in diameter. The simple min_
eral composition includes microcline, albite, quartz and muscovite.

The occurrence of barite is of special interest (p1.6, B). It
is never an abundant constituent of the dikes, but was identified
in several thin sections, occurring as irregurar fine-grained masses,
intergrown with the quartz, feldspar ani mica. Fegause records
barite in some of the pegmatites in Carroll County.

carsom tnine.-The carson mine is on a tributary or Beaver
Creek about 6 miles southeast of Lynchburg. The original de-
velopment is reported to have consisied of a iunner 100 fiet rong
striking N. 45" E., terminated at the southwestern end by a shait
approximately 100 feet deep. When last visited, in Ntvember,

PRTNCTpAL MrNES anp pRospEcrsao

L937, the property was being extensively prospected to, ascertain if
,,,,1"u"'o'AA.,PegmatitedepositsofVirginia:vi""i@,

a See Pl. 8.
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it contained barite in sufficient quantities to warrant the building

of a washing plant. The recent workings included several shallow

pit. ."a t*"o iorrrr"ls approximately 6 feet wide and 60 feet long'
'Both tunnels required ii*ueti"g since they were driven' in part'

through unconsolidated material.
.d f"- tons of white coarsely crystalline barite have been re-

covered and several veins and 
'"pl""emettt 

masses a few inches in

width were noted in bedrock. Ii is reliably reported that at least

two veins of barite, of greater thickness, were encountered in

driving the tunnels
The enclosing rocks are interbedded marble and mica schist

(Cockeysvilte mailtej which strike N.45" E', and dip steeply NW'

ioo, tuy"r" of marble are shown in the generalized section,of the

Carson mine (Fig 5). Since all of the mining and prospectlng at

this mine have follo#ed closely three of these calcareous beds, it
would seem desirable to sink shallow test pits in the black clay

associated with the marble which "rop. 
olt approximately 150

feet east of the Present workings.

SE.NW.

too o /oo z9'-r- t t r. r I | |

Frcunr S.-Cross section of the carson mine, about 6 miles southeast of^Lynch-
- * bd; c"*pGrr-C"""ii, iisiiii; ,^' Mbunt Athos formation; cz' Cockevs-

ville marble.

Santnd'ers vni'ne.-The Saunders mine is about 14 miles southwest

of Lynchburg and 3 miles southeast o{ Evington' A great num-

ber oi shafts and open cuts are along the crest of a narrow ridge

trending N. 30" E., for approximately 2,000 feet' Bedrock was not

noted ii any of the workings, but about 50 feet east of the principal

shafts the iootwall is a fin--grained mica-schist striking N. 30o E.,

and dipping 70' NW.
Small amounts of barite, containing abundant pyrite were ex-

amined on the dumps. This probably represents inferior material
discarded during mining. There is no evidence of recent pros-

2OO FEET
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pecting, and the shallow and scattered nature of the old develop_
ments suggest that large concentrations of barite are not to be
expected at this locality.

Phi,llips wi,ne and'. prospect._Trre philrips mine is about 2f mites
southeast of Evington and about half a mire east of Flat creek.
The _Phillips prospect is approximately 1,000 feet west of the mine.

Surface wash and slump have greatry modified the phillips
mine,^but-the original workings conslsted of an open cut not leis
!\a\200 feet long, 75 feet wide, and 40 feet deep. The cut is in
black clay which can be traced northeast u.ro., the road, and
probably extends northeast to the Saunders mine. It is reported
that considerable quantities of barite were mined here, but when
last visited only a few smail fragments were noted in the "um.ber.,,
The face of the cut at the southwestern end is composed of massive
quartzites which strike N. 35o E., and dip steepiy NW. These
massive layers which terminate abruptly -gainsi the black clay,
lloag their strike, demonstrate an unusual[, sharp fault contact
(Fig. 6).

/AOFEET

Frc.unn 6.-Sketch map of the phillips mine
about .2rl miles southeast of Evington,
Campbell County, Virgrnra.
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The Phillips prospect which was worked on a small scale
during the winter of 1930-31 consists of several shafts with a
maximum depth of 60 feet, one open cut about L2 f.eet deep, and
several shallorv trenches. All of the deeper shafts penetrate a few
feet of red clay near the surface and then continue in the char-
acteristic black "umber." No bedrock was no,ted in the workings,
but about 50 feet to the east are exposures ol quartz mica-schist
striking N. 35' E., and dipping 70. NW.

It is probable that the Phillips prospect represents the con-
tinuation of the mineralized zone in the Phillips mine which lo-
cally has been offset by cross-faulting.

About {our cars of barite were shipped from the Phillips pros-
pect in 1931, but the barite is reported to have contained a rela-
tively high percentage of iron.

Hezaitt tnine.---The Hewitt mine is 2 miles southeast of Eving-
ton, one-fourth of a mile north of Otter River and about half
a mile east of the Southern Railway. It was operated on a small
scale in 1874, and later developed into the largest and most im-
portant producer of barite in Virginia.

The Barium Mining Corporation of Gretna, Virginia, last
operators of the property, abandoned the Hewitt mine in 1933
and moved the washing plant (Pl. 10, C), to the old Ramsay mine'
in Pittsylvania County. Since the last . mining at the Hdwitt
encountered consolidated bedrock containing no commercial quan-
tities of barite, it is most probable that the reserves dre laigery
exhausted. However, as recently as 1932, one lens, about 2O f.eet
in thickness, yielded over 200 tons of barite.

The Hewitt mine is principally an open cut 1,800 feet long,
paralleling the schistosity of the enclosing rocks (Fig. Z). The
width of the open cut varies fuom 20A to 300 feet at ihe too and
averages 100 feet at the bottom. In addition to the open cut,
there are many small transverse tunnels connecting the largir open-
ings and from which barite has been obtained.

The northwest wall of the cut consists of two thick-bedded
quartzites interbedded with mica-schist and conglomeratic layers.
The hanging or southeast wall is a thinly foliated mica-schist.
l-lacf- and red clays, in places surrounding marble pinnacles (pl.
12, A), crop out along the bottom of the workings. The strike
of the rocks is N. 50" E., and the dip 40.-60. SE.

I]nless the quartzitis'lie conformablv beneath the marble. a
fault must be assumed. The latter view is favored, since visible
displacement of the quartzites was noted near the southwestern end
of the mine (Fig. 7). On the northwest wall, about 200 yards

33
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northeast of the southern end and 50 feet above the bottom of the
cut, is a l2-Loot body of marble, which was apparently dislocated
by faulting.

sE.

\loo o /ooFEEr
tltrrll

Frcunp 7.-Diagrammatic section at the Hewitt mine 2 miles southeast
of Evington, Campbell County, Virginia.

Had,en rwi.ne.--The Haden mine is 1 mile southwest of Eving-
ton and half a mile west of the Southern Railway. It was orig-
inally developed as an open cut 200 feet long and 30 feet wide.

No consolidated bedrock is exposed in the workings, but along
the same belt southwest of the mine are mica schists striking N.
50o 8., and dipping 60" SE. These schists in contact with black
soil, usually associated with the barite deposits, can be traced along
the strike for several hundred feet. Approximately 100 yards east
of the mine are cliffs of micaceous quaftzite similar to that which
crops o,ut in the Hewitt and Phillips mines.

It is reported that 2,500 tons of exceptionally high-grade barite
were recovered from this mine. The supply was soon exhausted
and the site has remained idle since that time with the excep-
tion of some prospecting during the summer ol 1937.

There are no surface indications of commercial reserves of
barite here, but systematic prospecting of the black soil just south
of the mine and secondary road seems iustifiable.
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Mattor rni'ne.-:Ihe Mattox mine is half a mile southwest of
Otter River Station and about a quarter of a mile west of the

Southern Railway. It is reported that a large quantity of high-
grade barite was mined from the old shafts and open cuts' The
tin" *"" reopened in 1931 and a few tons of barite recovered from
a shaft and small open cut which were soon abandoned. At the
present time these workings are almost entirely filled by debris
and there are no indications of commercial reserves.

Contorted mica schist, striking N. 50" E., is exposed along
the northwest wall of the principal open cut, but only black soil,
derived from calcareous schists, was encountered in the other
workings. This residual soil, although completeiy weathered, still
retains the structure of the parent rock. Boulders of basic igneous
rock are abundant about 100 feet west of the mine, but they prob-
ably bear no relation to the barite deposit.

Cundiff prospect.---The Cundiff prospect, a vertical shaft 12 feet

in .diameter and 40 feet deep, is about half a mile northeast of
the large bend in Roanoke River and 4 miles northwest of Alta-
vista.

Only black residual soil mantle is exposed in the pit, but a

few feet to the southwest'are schists that strike N. 35o E., and

dip 70' SE. Basic igneous rock and abundant quattz float were
noted about 100 yards northwest of the shaft.

The vein minerals associated with the barite are quartz, micas,
hornblende, tourmaline, chalcopyrite, pyrite, epidote, malachite,
and limonite. It is thought that the difficulty in successfully
separating quantities of these gangue minerals from barite would
probably prevent further development of this property, unless
large quantities of barite were discovered. (See Pls. 2, B and 3.)

Brrgg ynine.-The Bragg mine is along State Highway No.
43 about half a mile southwest of the Cundiff prospect and about
3l miles northwest of Altavista. The old workings, which in-
clude several shafts and open cuts, extend {rom the highway north-
eastward to the top of the hill above Roanoke River.

The associated rocks are marble and its residual clay overlain
by greenish schist that weathers to a yellow-brown color. A11 of
the workings are in the dark gray to black residual soil near the
marble. The overlying red and yellow residual mantle derived
from the mica schist hai been prospected, but it appears that com-
mercial quantities of barite were not encountered in this material.

Lack of sufficient exposures makes it impossible to give struc'
tural details. However, there are at least two tightly compressed
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folds overturned to the northwest. The rocks strike N. 4Oo E.,
and dip steeply to the southeast and northwest.

Large quantities of barite are reported to have been mined.
from this locality, but at the present time there are no surface indi-
cations of commercial reserves. This property, extending 100 feet
above the river, could be easily mined and practically free from
water, if systematic prospecting by shafts should discover addi-
tional deposits.

. l,Vood prospect.---:Ihe Wood prospect in Campbeil Countv
is about half a mile east of Lynch Station (Claiion) on the
Southern Railway and 100 yards south of the local road. At pres-
ent the o,pen cut, approximately t2 feet in diameter, is almost
filled with debris. No rocks are exposed in the workings, but along
the road to the north are mica schists striking N. 30. E., and
dipping steeply NW. This reported occurrence oi barite east of the
principal barite belt probably is not of commercial importance.

Artlt"ur rnine.---The Arthur mine, originally operated by E.
T. Howell, is half a mile south of Roanoke River ind aboui Zt7.
miles west of Altavista. It was developed by severar deep shafts'
and open cuts on the southwest side of a narrow valley which
drains into Roanoke River. The property is ideaily situaied with
respect to natural drainage and good transportation facilities are
available on the nearby Virginian Railway.

It is reliably reported that large quantities of high-grade barite
were recovered from the decomposed calcareous rocks which un-
derlie mica schist striking N. j5. E., and dipping 60o SE. In
some of the shallow workings this mantle (Fig S), still retains
the foliation planes of the parent rock. Arong these schistose sur-
faces are abundant veins and lenslike bodies of barite that aver-
age less than an inch in thickness. ft seems reasonably certain
that these near-surface, thin occurrences of barite ur. ,rot of eco-
nomic importance, but they may serve,as a guide for more exten-
sive prospecting.

Harnner mine.-The Hamner mine, 1 mile southeast of Leesville
and 4 miles west of Altavista, is on the east side of a large meand.er
in Roanoke River. ft consists of an open cut, approximately g00
feet long and 300 wide, trending N. 30o E., into a narrow hag..
This mine, one of the largest in the campbell-pittsylvania coun-
ties area, was developed principally as a series of benches by power
shovels and as vertical shafts by hand methods. The only evi_
dence of recent work are several shailow test pits and a few tons
of barite ready for shipment.
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Frcunn 8.-Section in largest open cut of the Arthur mine
about Zft miles west oI Altavista, Pittsylvania County,
Virginia. The barite seams range from one-fourth o{ an
inch to 1 inch in thickness.

Mica schists with abundant magnetite grains, ahd varying
locally in strike and dip, crop out along the northwest side of the
cut. Some of the apparent structural disco'rdance may be due to
slumping. fn contact with the schists are the usual residual clays
associated with all of the barite deposits. A few large blocks of
marble containing veins and replacement masses of barite were
noted in the residual clays. The minerals associated with these
occurrences of barite are chalcopyrite, pyrite and chlorite.

It is most probable that water would be encountered in min-
ing at greater depths, since the present workings are close to the
level of the river. At higher elevations along the southeast face
of the cut are small fragments of barite in the residual clay, but
no surface indications of commercial reserves.

Tuck mine.--The Tuck mine, about half a mile east of Pitts-
ville and L mile south of Newtown, marks the northeastern end
of the second important barite belt of the Campbell-Pittsylvania
counties area. The old workings in the residual clay include
several shafts ranging from 20 to 90 feet in depth and averaging
approximately 10 feet in diameter. At the time of the writer's
visit quartz and barite fragments were scattered over the surface
and in the openings, but there were no indications o,f sufficient con-
centrations of barite to warrant further exDloration.
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Berger w,i,ne.-The Berger mine is north of Fryingpan Creek,
about I mile southwest of Pittsville and 1 mile east of Toshes.
The old shafts and open cuts are along the crest of a hill trending
northeast for several hundred feet, but surface wash and slump
made it impossible to determine in detail the geological relation-
ships of these workings.

During the summer of. 1937 the Barium Mining Corporation
of Gretna, Virginia, developed an open cut about 4@ feet long, 150
feet wide, and 50 feet deep at the northeastern end of the old
property. On the sides of the cut mica schist contains closely
spaced stringers of kaolinized feldspar (Fig. 9). These feldspathic
bodies most commonly range from one-fourth of an inch to 6 inches
in thickness. However, a few lenses several feet in width occur
both in the schist and in the residual clays. Viewed from a dis-
tance the rock resembles a poorly banded gneiss, but on closer
inspectlon it reveals distinct micaceous talyers. The irregular
masses of the decomposed feldspar in the "umber" do not contain
barite and are, therefore, avoided during mining.
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Frcune 9.-Cross section at the Berger mine 1 mile east of Toshes,
Pittsylvania County, Virginia.

Although only hand-methods of mining are employed at the
present time, the property probably can be developed on a larger
scale.
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Rarnsay rni.ne.-The Ramsay mine is along Frying9l"-91t:k' "p-
proximately hall a *ii; ;;;nh;est of .the Birger mine and 1 mile

southeast of Toshes. 
--After 

the Hewitt mine was-closed.in 1933'

the Barium Mining Corporation reopened this mine and built a

modern washing pturrc delnt'al thousand tons of high-grade.barite

wefe recovered frorn the old dumps and a large open cut' but at

the present time the *oit ittgt are aban-doned' The op"n cut' partly

filled with watei, is about-6@ feet long, 150 fe-et. wide' and 2O

feet deep. The reported scarcity of barite, in addition-to the evl-

dent trouble with water, makes future mining highly improbable'

itr. *"rt irrg plant, ho*erre,, is used in connection with other near-

by barite dePosits.

Bennett rni,ne.-The Bennett mine, which originally comprised

several shafts, arifts, ana open cuts, is 200 yards southwest of Fry-

ingpan Creek utO trre n"*i"i *i""' Accord.ing to W-1!11i'11 min-

ing was begun here about 1880 and was still it' ptogt""t in 1906'

This mine apparentl| .f"t.J "f""g 
with the other mines of the

dirtri.t "hority 
uttei tmO and re-mained idle until the Barium

Vtittitg Corpoiation reopened the property in L936' -^^ .
The present oper, ."t 1fig. 10), appil"imately 500 feet long'

200 feei *id., "rrd'ii feet i".!, "* th" Ru*t"y washer' is 
-well

adapted to power nrethods of 
'mining and is relatively free from

underground water. A1;;g the norlhwest wall are fresh mica

schists with thin layers of Coarsely crystalline feldspar aid qaattz

(Fig. 10). The scliists are overlain by black residual clays' lenses

of decomposed pegmatites, and near t-he middle of the cut one bed

of marble. The southeast wall is chiefly red clay which pfesefves

the foliation of the Parent rock.
Most of the mining has been in the "umber" along the north-

west side of the cut, blut at the present time the residual mantle

close to the marble is being prospected' Although this necessi-

tates the removal of large [ua"tities of near-surface overburden'

"*p"ri"rr"" 
has shown tiut, ut other similar deposits in the Pied-

mont, the largest concentrations of barite are to be expected in

the residual material close to the marble'

Parher rni'ne.--The Parker mine, along Potter Creek'-is north

""a 
to"tft of St"t"-gighway No. 40 and about half a mile south-

east of the Bennett mine.
The sha{ts and open cuts 3@ yards north of the

filled with debris whin the property was last visited'
road were
but large

the dumP.fragments of marble and some barite were noted on

ffirginia. barlte depcits: Am. Inst. Mia. Eug. Trans',
, vol. 88, 9. 729,1907.
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There were no indications of recent work and nothing is known
f.,Tl_1t"q the possible barite reserves. During fg3a lh" g;riu*
'(v'rrung' uorporation deveroped an open cut 100 yards south of theroad and recovered several cars of barite of gooi grade frorn brack

'0 ,na(
40',
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Frcurs lO.-Plan and section at the Bennett mine about Isoutheast of Toshes, pittsvlvania Ciuntv, 
'Virgi"ii. -
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VrRcrmre Grorocrc,lr Sunvnv

A. Replacement mass of barite
mines, Smyth

Bulrnrrx 53 Pr-arg 9

in limestone; at the Cornett-Hull
County, Virginia.

B. Barite replacing included
prospect, Graysor.r

fragnients of granite; at the Poole
County, Virginia. X 1/3.

C. Mica schist almost completely replaced by barite; at the Moore
prospect, Grayson County, Virginia. X 113.
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A. Replacemert mass o{ barite
mrres, Smr th

Bur-rnrr.r 53 Pr.rrn 9

in lirnestone; at the Cornett-lIull
Cor-rnt-v, Virgiria.

Barite replacing includecl
prospcct, Gral'sol

irasnierrr. ni srarrile: at the Puolc
C',unl), \'irgirria. -\ l/J.

C. Itlica schist almost corrpletely rcplaced by barite; at the \Ioore
prospect, Gral'son Countl'', Virginia. X 1/3.
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A. Limestone breccia cemented by barite; at the Leorrard
mine, Russell Corrnty, Virginia.

B. Barite within pyritizecl cephalopocl sheils x15

Former rvashing
Virginia.

.-l^,-r ^+

The plant
the Hewitt miue,
: was dismantled irr

Campbell
1933.

County,
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I-inrestore breccia cenrctrtccl b1-

nrinc, Rr:ssell Corttrtl',

i" 7"

barite; at tl.re l-coltarcl
\.irginia.

13arite l'ithin pvritized cepl.ralopocl shells. X f:

Dlant at the Hcu itt nrilc,
'fhe 1rl:rrt rvas clisttt:rrltlt'tl iLr

Canrpbell Courrtl ,

1 933.
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and red clays which contained fragments of mica schist and qaartz.
These clays containing residual barite can be traced northeast-
ward across State Highway No. 40 just east of Potter Creek.
Testing by shallow pits is recommended at this locality, since in
no other way can a reasonable estimate be made regarding prob-
able reserves.

Thornpson rwi,ne.-The Thompson mine, consisting of several
shallow open cuts and shafts, adjoins the Parker mine on the south-
west and extends several hundred feet in that direction. It is re-
ported to have been the first operation in the area and was soon
folloived by the Parker, Berger, Bennett, and Ramsay mines.

All of the workings are in white, red, and black clays contain-
ing irregular masses o{ mica schist and. quartz. Many of the qaartz
fragments are intermixed with coarsely crystalline barite. It is
reported that marble was encountered in one of the drill holes
along the northwest side. fn another hole, near the middle of
the workings, white clay was penetrated for a depth of at least
90 feet. These relationships cannot be checked at the present
time, but the white clay may represent the decomposed part of the
same pegmatite which crops out along the road southwest of the
mine. (See P1. 6, B.) All of the clays have been prospected,
but only the characteristic black material has furnished commer-
cial quantities of barite. During the past year one dump was re-
worked in conjunction with operations on the Parker property. It
seems probable that some of the other dumps could be profitably
worked by mechanical methods similar to those used on the parker
tract.

Since this property has been extensively mined and prospected,
it is most probable that the supply of barite of commercial value
has been exhausted.

Mease wi,ne.---The Mease mine is south of State Highway
No. 40, about 2 miles southwest of Sandy Level and Lll miles
west of Pigg River. It consists of a few shafts which were worked
on a small scale during the winter of 1930-1931. Small amounts of
barite were noted in the residual clay, but there is no suggestion
of commercial reserves.

Witcher wi,ne.--The Witcher mine is about 300 vards south-
west of the Mease mine. A few fragments of bariie were seen
in the small open cut and shallow testlits, but it is most probabie
that the supply of barite of commercial value has been exhausted.

4l
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IIwt prospects.--The Hurt property about three-fourths of a

mile southwest of Altavista and a quarter of a mile west of
the Southern Railway was recently prospected by the Barium Min-
ing Corporation. At the present time all of the test pits are filled
and the results of this work are not available to the writer.

Bppnono CouNrY AnPe

LOCATION

It is reported that barite has been mined at a number of
places in Bedford County, but only one occurrence was located
6y the writer. This deposit is in the western part of the county,
about 3 miles northwest of Thaxton and 1 mile northeast of
Irving (Fig. 11).
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Frcune ll.-Map showing location of the Saxton (1) and the-McMillalt (2)
barite mines in Bedfor-d County, Virginia. (Base from map of Bedford County
by State Department of Highways.)
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IIISTORY

According to Watsona2 barite was first mined in this area
in 1866 and a small quantity was shipped to Baltimore. No record
showing the duration o{ the initial operation is available, but the
relativefy small area mined and prospected, suggests that opera-
tions were abandoned within a few years. . ResidentsaB of the vi-
cinity state that the property was reopened in 1906 and 'a few
cars of barite recovered. Except for some prospecting the area
has remained idle since 1906.

GEOLOGY

The western part of Bedford County, along the east flank of
the Blue Ridge, L 

"o*pored 
of pre-C"*fri"ti rocks of igneous

and sedimentary origin that have undergoRe structural and min-
eralogical changes. The thoroughly dissected topography of that
area, with a maximum relief of 3,000 feet, affords an unsual num-
ber of bedrock exposures. Marshall granite44 occurs in the vicinity
of the barite deposits, and extends northeast through central Vir-
ginia. This intrusive body is of pre-Cambrian age.

ASSOCIATED ROCK

Marshall granite.*The .texture of the Marshall granite varies
from schistose to porphyritic with feldspar phenocrysts measuring
more than an inch in diameter. Although bedrock is not exposed
in the workings large detached fragments show that the barite
occurs in a fissured zone in the schistose phase bf the granite.
Some distance from this narrow shear zone the rocks appear
massive,.but show abundant slickensided surfaces. In all thin seb-
tions studied the primar;,' constituents show some strain effects
and a tendency toward parallel alignment of the tabular minerals.

Quartz, feldspars, biotite; hornblende, chlorite; epidote, and
sericite, in variable amounts, were. identified microscopically.
Crushed and distorted quartz and feldspar grains are thi most
abundant minerals in the porphyritic granite, with secondary chlo-
rite, epidote, and sericite being more abundant in the schistose
phase. The development of the latter minerals, in addition to some
pyrite, suggests that they are of hydrothermal origin. Various
stages in their alteration to secondary silicates are shown bv bio-
tite and hornblende.

. a Watson,- T. L., 1l{ineral rsourcs of virginia, Virginia-Jamestown Expositloa Gom-mission. Lynchburg, Va., p. 319, 190?.s Mesrs. Oventrcet and Meadows, personal communication.cGeologic map of Virginia: Virglnia Geol. Survey, 192g.

4it



44 Benrrp Dpposrrs oF VTRGTNTA

The Marshall granite has a greenish-gray color, except where
hydrothermally altered. The altered phase is yellowish-green due
to the abundant development of chlorite and epidote.

PRINCIPAL MINES ANO PNOSPBCTS4s

S ar t on- M c M iJlan, w iln e s.46a--:The Saxton-M c Millan mines are on
adjoining properties in Bedford County, at the head of Goose
Creek, about 2l miles west of Thaxton and about three-fourths of
a mile east and slightly north of lrving. The McMillan property
contains the larger workings, but open cuts extend northeast for
several hundred feet on the adjoining Saxton property. The south-
western limit of the explorations began about 800 feet north of the
Norfolk & Western Railway and continued northeast for approxi-
mately 1,000 feet. The explorations consisted of several open
cuts trending N. 40' E., shallow transverse trenches, and vertical
shafts. The largest open cut was approximately 300 feet long, 30
feet wide, and 40 feet deep.

It is reliably reported that in 1906 a barite vein, 30 inches
thick, was mined from bedrock. The probable reserves and the
original size of the deposit cannot be ascertained at the present
time. Samples from the dump show veins of barite several inches
thick firmly attached to slickensided surfaces of sheared granite.
In addition, the wall rock is hydrothermally altered to epidote,
chlorite and pyrite. (See Pl. 5, A.)

It seems reasonably certain to the writer that the barite is of
magmatic origin, and that the solutions rose along fractures, prob-
ably fault fissures, until they reached a favorable place for deposi-
tion. \Matson,a6 who visited the property in 1906, says: "The
barite occurs in a completely-schistose coarse-grained granite filling
a fracture. Some distance away frorn the fracture the granite is
entirely massive and porphyritic, the feldspar phenocrysts being
of large dimensions. As nearly as could be determined, the frac-
ture has a N. 10o to 2a" E. course, and dips about 60" SE." He
also states that it see,ms quite probable that the feldspar of the
granite was the source of the barium.

The few small fragments of residual barite found by the
writer appear to be of good quality, but there are no surface indi-
cations of commercial reserves.

s See Fig. 11.€r fn this report the name of two adjoining small properties ue hyphenated.sWatson, T. L., Geology of the Virednia barite deposits: Am, Inst. Min. Eng. Trans.'
vol. 38, p. 724, 1907.
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GnevsoN CouNtv AnBe

LOCATION

fn Grayson County barite prospects occur 5 miles south of
Speedwell on the south slope of lron Mountain; 3 miles north'
west of Hampton P. O., on the east side of New River; and, near

the Virginia-North Carolina boundary about 4 miles southwest
of Indepindence. It is reported that barite also occurs along Little
Fox Creek northwest of Buck Mountain and on the southwest
slope (Mclean prospect) of Briar Patch Mountain about one-

half a mile north of Elk Creek (Fig. 12).
U. S. Highway No. 21 south of Speedwell offers the best ap-

proach to the northern part of the area, whereas U. S. Highway
No. 58 west of Galax passes within a mile of the other prospects.
This part of Grayson County is not favored with rail transporta-
tion, but any barite recovered could be trucked over hard-sur-
faced roads to the branch line of the Norfolk & Western Railway
at Galax.

IlISTORY

As far as known, the occurrences of barite in Grayson County
have not been described in the literature, but residents relate that
the Poole property was prospected about 1850. I{ this is correct,
the Poole prospect was among the first to be opened in Virginia'
The prospect was soon qbandoned and remained idle antil 7926

when it was reopened an-d additional work done. This develop-
ment is reported to have consisted of two deep shafts and cross
cuts, which are now filled with debris.

Since1927, C. B. Crabill of Galax, and O. C. Osborne, of Old-
town, have independently studied and prospected all of the known
barite occurrences in the county. The writer is greatly indebted
to these men for their cooperation in giving him information on
each .deposit.

GEOLOGY

The Grayson County barite area, containing approximately
36 square miles, includes a small part of the Blue Ridge plateau.
Locally it is a well-dissected upland whose maximum relief is
2,4ffi f.eet and average elevation about 3,000 feet. Prominent
topographic features are lron, Buck, Briar Patch, and Point Look-
out mountains. The area is well drained by New River and its
tributaries Fox, Bridle, Saddle, Peach Bottom, Elk, and Knob
Fork creeks.

+J
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According to Jonasa? who has done detailed field work in
Grayson County, the rocks associated with the barite deposits,
with the exception of the Martin prospect, are pre-Cambrian Gray-
son granite gneiss, mylonitized granite gneiss, and pink pegmatite
associated with the Grayson formation. The Martin prospect oc-
curs in an area of Cambrian sediments.

In the porphyritic granite gneiss and pegmatite the barite
fills open fissures, whereas in the more schistose types the solu-
tions apparently entered along the schistosity and replaced the
rock.

- Although no commercial quantities of barite have been shipped
from Grayson County, the present known occurrences, in the
writer's opinion, should warrant additional prospecting. .If the
barite is found to be of commercial quality, it seems probable that
small-scale mining operations would be successful.

ASSOCIATED ROCKS

Porphyritic granite gneiss.-Porphyritic granite gneiss is exposed
on the dumps and in the vicinity of the Poole prospect. Rela-
tively fresh material has a reddish-green color due to abundant
pink feldspar and ferro-magnesium silicates, but weathered sur-
faces are mottled gray. The texture is distinctly porphyrytic with
feldspar phenocrysts measuring more than an inch in d.iameter.
Under the microscope all of the primary minerals show variable
amounts of crushing and some rearrangement.

Orthoclase and microcline with snaller amounts of plagio-
clase, chiefly oligoclase, and quartz are the principal light-colored
minerals with biotite and hornblende being the important femic
constituents. The latter minerals occur as bladed crystals inter-
locking with the quartz and feldspar. Accessory minerals include
sericite, chlorite, and epidote.

The rock along the barite veins, especially at the Poole pros-
pect, is hydrothermally altered (propylitized) to a yellowish-green
color and is composed principally of epido,te and chlorite. Some
of these minerals are commonly mingled with fine-grained barite
and fluorite. The association of barite with hydrothermal min-
erals along the veins suggests that the barite is of igneous origin.

Feldspar and hornblende showing various stages in their al-
teration to sericite and chlorite, respectively, are abundant in the
partially weathered gneiss.

M yl oni,tiz e d, grani,t e gn ei,s s.-Mylonitized granite gneiss occurs in
a fault zone48 at the Moore prospect half a mile east of New

4Jonas, A L, personal communication, April ?, 1g3g.€Jonas, A. I., personal communication, Atril ?,'1988.
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River and about 2l miles northwest of Baywood' It is straight
layered, light colored and composed principally of quartz and feld-

tput *itfi micaceous partings' In thin section the 
- 
quartz and

filclspar are finely granulated and arranged in thin layers 
-sepa-

rated by biotite 
-*tti.h 

is partially altered to chlorite. Small
amounti of white mica, probably developed from potash feldspar,
occur in the fine-grained matrix. There are also a few small grains

of epidote, magnetite, and Pyrite.

Pegwatite.-The enclosing rock of the F. Vaught prospect is a

pink pegmatite associated with the Grayson granite gneiss' In
ifrit "i.iiott 

the principal minerals are large phenocrysts of 
. 
micro-

cline, oligoclase, and quartz, and a few lathes of biotite showing
alteration rims of chlorite. All of the crystals show some bend-
ing and fracturing, but of more importance are numerous narrow
zones which are completely granulatgd. In these granulated bands

are abundant irregular masses of barite, fluorite and chalcedony
which fill the interstices and partially replace some of the primary
minerals.

PRINCIPAL MINES AND PROSPECTS4g

F. Vaught prospect._lthe F. Vaught prospect is on the south

slope of lron Mountain about three-fourths of a mile south of
the Wythe-Grayson county line and lfu miles east of U' S. High-
way No.21.

This property was first prospected in 1927 by a shallow
trench, which later was enlarged to an open cut 60 feet long, 15

feet wide, and 12 feet deep. A shaft also was sunk to a depth of
50 feet near the southeastern end of the open cut. A solid mass

of barite (P1. 11, B), about 4 feet wide, was encountered in the
trench and this body persisted to the bottom of the open cut. Sub-
sequent development proved this body to be a lens which yielded
about 20 tons of barite. A larger body of barite was reported to
have been discovered later in the shaft.

Bedrock does not crop out in the open cut, but weathered pink
pegmatite was encountered in the shaft. Some fragments o{ this
rock from the deeper part of the shaft are dense and contain abun-
dant barite, fluorite and secondary qtartz. (See Pl. 4, B.)

Since barite of apparently good quality occurs in the shaft,
additional prospecting to ascertain the size of the deposit is recom-
mended.

There is another small occurrence of barite on the F. Vaught
property about I mile southeast of the prospect described above.

€ See l'ig. 12.
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A vein of barite, 18 inches wide, crops out in the bottom of a
shallow open cut. The enclosing rock, judging from abundant
float material, is the Grayson gr"rrit" gneiss.-

#"'tu"
Ftcugr. l.?;Map t.hoyjnc..location of barite deposits in Grayson County,vlrgrnra: f, _f_. V.aught prospect;_a _S. Vaught, porter, and Rhudyprospects ; 3, Martin prospect; 4, poole prosp6ct i 5. Moore Jroso..r .

6, Cox prospect; 7, Fhipps prospect. ('Basi-i;;;'*"p-"i-br!'v*ri
County by State Department-of Highwiys.l

S. Vanght, Porter, ond, Rhwdy prospects.--:Ihe S. Vaught, porter,
and Rhudy prospects are on adjoining farms about t mite north-
west of Fallville church. A few fragments of float barite with a
maximum width of 12 inches were noted at each of the prospects.
The barite appears to be of good quality, but additional prorp""t_
ing will be necessary before any statement can be madi regard-
ing the probable reserve.

- U*ri" prospect.-The Martin prospect is on a tributary of Tur-
key Ford Creek about 1,000 feet easi of U. S. Highway No. 21
and one-fourth of a mile south of the wythe:Grayson county line.
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A few hundred pounds of barite have been recovered from a
small trench entirely within the residual clay. Although bedrock
is not exposed, the abundant detached fragments of sandstone and
conglomerate suggest that this area is underlain by the Cambrian
Unicoi quartzite, The known occurrence o{ barite is small and
probably not of commercial importance.

Poole prospect.-The Poole prospect is 5 miles northeast of In-
dependence and about one-fourth of a mile east of New River.
This deposit was known prior to the War between the States,
but it was not extensively prospected untiL 1926. At the present
time the workings are completely filled with rock debris and the
mining equipment removed, but residents who assisted with the
exploration state that the workings consisted of two shafts and
several shallow open cuts.

One shaft *", ,urrk to a depth of 100 feet and the other, 75

feet southeast of the first, to a depth of about 35 feet. From the
bottom of each shaft a tunnel was driven for about 100 feet in
a S. 35o E., direction in the granite gneiss, along the reported
strike of the barite vein.

A solid vein of barite with a maximum width of 16 inches,
and.a wider zone ol breccia cemented by barite are reported to
have been continuous from the surface to the bottom of the deeper
shaft. The reported width of the vein probably was not exag-
gerated, since barite fragments more than a foot: in thickness are
abundant on the dumps.

The enclosing rock of the Poole prospect is Grayson granite
gneiss (P1.7, B), which is deeply weathered at the surface and
relatively fresh in the lower parts of the deeper shaft. The abun-
dant breccia cemented by barite indicates that this deposit occu-
pies a fault zone.

The barite is fine grained and commonly shows some replace-
ment of the wall rock (Pl. 9, B). Of special scientific interest is
the narrow zone of hydrothermal alteration along the barite vein.
The minerals characteristic of thermal solutions are abundant epi-
dote and chlorite. Other minerals associated with the barite are
fluorite and quartz. Gypsum, probably an alteration of anhy-
drite, was also noted on the dump, but its relation to the barite
is not known. (See Pl. 5, B.)

The fact that apparently extensive developments were aban-
doned, strongly indicates the improbability of any large future
production. It is thought that small quantities of barite exist at
this locality, but that the cost of obtaining it from a brecci-
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ated zone would be too great to justify further attempted de-
velopment unless larger reserves of good grade are found.

Moore prospect.-The Moore prospect is 1 mile south of the
Poole prospect and half a mile east of New River. A few shallow
test pits were dug in 1929. Small tabular and lens-shaped
bodies of barite, with a maximum width of 12 inches, were noted
near the surface, but little is known regarding their horizontal or
vertical extent.

The enclosing rock is a quartz-feldspar-mica schist which
occupies a fault zone. The barite solutions apparently invaded
this fracture zone and partly replaced the schist (el O, C). Sub-
sequent weathering has removed many of the platy minerals, but
their former presence is clearly indicated by the numerous parallel
bands of cavities in the barite lenses (Pl. 9, C). The barite is
badly contaminated with iron oxide and included mineral frag-
ments of the enclosing rock.

Cor prospecf.-The Cox prospect is about 4 miles southwest of
fndependence and half a mile south of New River. In 1930,
O. C. Osborne, after a reconnaissance study of the distribution
of barite float, dug two test pits along the inlerred strike of the
barite body.

The enclosing rock is a quartz-mica schist, which strikes N.
70 8., and dips steeply SE. Most of the barite occurs as rgplace-
ment lenses about 2 f.eet in thickness along the foliation planes
and; as irregular fragments in the residual soil. There are also
several small stringers of barite and, quartz which cut across the
foliation.

The barite examined microscopically contains abundant qsattz,
mica, and iron stains.

Phipps prospect.--The Phipps prospect is 6 miles southwest of
Independence, 2 miles southwest of the Cox deposit, and about
200 yards south of the Virginia-North Carolina iourrdary.

The barite occurs as several closely spaced replacement veins
in a quaftz-mica schist. The largest vein, only partly exposed
in the shallow test pits, is about 3 feet wide and parallels the
structure of the enclosing rock. As in ihe Moore and cox pros-
pects, the barite here is contaminated with iron stains and irag-
ments of the mica schist

The fact that there are several paralrer veins seems to indi-
cate that the mineralization has followed a fracture zone.
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FAUQUTER Counrv AnBe

LOCATION

Barite has been reported from several localities in Fauquier
and Prince William counties, but only five occurrences have been

mined or prospected. These are in the eastern part od Fauquier
County, within a few miles of Catlett and Bealeton, stations oR

the Southern Railway (Fig. 13). Thin veins not of commerciai
importance were also noted in an old shale quarry 2 miles south

.of Manassas in Prince William County.

According to Watsonso barite was mined along the Prince

william-Fauqni"t county line at different times from 1845 to 1903.

The opening of these deposits marks the beginni"F of^ the barite
industiy in Virginia, and probably represents the first barite
mining in the United States.

Pioduction figures are not available, but it is reported by Mil=
ton Teets of Bealeton, Virginia, that sev'eral thousand tons of
barite'were shipped from the Cedar Run mine and about 2,200

tons from the St. Stephens property. The barite was washed,
ground and'bleached in a plant near the mine just south of Cedar

Run. This plant was burned about 1900, and a reconstructed
washing plani was shortly afterwards demolished by a flood. There
has been no attempt to work any of the deposits since 1903.

GEOLOGY

The Fauquier County barite area includes a small part of the
Potomac Triassic area which, as described by Roberts,sl "extends
from the Potomac River, south to the Rapidan River, an average
length of approximately 86 miles and with a width of from'less
than half a mile to 15.10 miles." Bedrocks include conglomerates,
sandstones, and shales which show gradations from one type to
another, and stocks and dikes of diabase. The rocks east and west
of the Triassic area are chiefly pre-Cambrian schists and gneisses.

According to Roberts,Ez "folding: throughout the Virginia Triassic
is that of the simple monoclinal type, faulted at many, places and
with from one to three systems of jolnting."

*''"?k9w;,3:?-:?:,t3fl1'Geology 
of the virginia rriassic: virginia Geol. sumev Bull.2e,

p. 2, 7928.
@ Idem., p. 71.
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- Although elevations in the barite area vary from 150 to 350
feet, there are no conspicuous topographic expressions, with the
exception of a broad ridge east of and parallll to the southern
Railway.

The Cedar Run, Botts, Gear, and Kemper mines and prospects
are in a broad belt of rriassic Bull Run shales, whereas the bed-
rock at the St. Stephens mine is diabase.

"C,SSOCIATED ROCKS

Bull Ran shahe.--The Bulr Run share incrudes shales and inter-
calated sandy layers ranging in color from dull red at the cedar
Run mine to various shades of blue and gray southeast of Beale-ton. rn texture the rocks vary rocafly ftom dense fine-grained
mudrock to relatively coarse and gritty shale. The bulk of the
rock is made up of clay and hydrated iron oxide, with variable
amounts of quartz, feldspar, sericite, and calcite.

silicification of trte Bull Run strale was noted along many of
the barite veins (Pl. 2, A). The quartz in such occu"rrences is
usually mixed with barite and calciie.

Dia'bq"se d,ikes.-Several d.iabase dikes intrude the Triassic sedi-
ments in the barite area, but onry at the st. stephens mine has
barite been found in association with diabase. af tnis rocarity, Z
miles west of catlett station, the dike, arthough deepry weathered,
can be-traced by the abundant concentrically weatheied boulders.
The relatively fresh diabase has a medium-grained texture and a
dark-gray to black color, whereas weatherid e*posures vary in
color from light-brown to red. Minerars identified incrude ptagio-
clase feldspar, augite, and secondary limonite and chlorite.

pRrNcrpAL MrNEs aNo pnosppcrss3

-st. stephens wine.--The st. Stephens mine is 2 miles northwest
of catlett station and 1,0@ feet southwest of st. Stephens church.It includes shallow trenches and open pits trending northwest
for approximately one-fourth of a mile. The largest" continuous
working ranges from 10 to 20 feet in wi<ith urrJ h", a present
maximum depth of 12 feet. It is reported that this mine was
operated {or a brief period shortly after the war between the
States and that about 2pffi tons o1 barite was recovered.

I l.* fragments of white coarsely crystalline barite are scat-
tered through the residual clay in all of the workings, but there
is no indication of commercial reserves. In fact, du"e io its long
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period of inactivity and poor showing of barite,
been considered by some residents as an old

53

this property has
metal mine.
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Frcune 13.-Map showing location of barite deposits in Fauquier Coultv, Virgilia:
1, St. Stepdens minJ; 2, Cedar Run mine; 3, Botts prospect;4,,Gear mine;
5, Kempei mine. (Base from maps of Fauquier and Prince William coun-
ties by State Department of Highways.)

All of the workings are in the decomposed part of a diabase
dike which can be traced across the barite area east of the Southern
Railway. Large spheroidal boulders of diabase are abundant in the
open workings and scattered over wide adjacent areas, but no bed-
rock in place was noted. However, it is most reasonable to as-
sume that the barite represents original fissure filling or replace-

5MILES
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ment of the diabase, and, due to its high insolubility, remained
in the decornposed part of the parent rock. As far as.known this
occurrence in diabase is unique for the Virginia barite, but similar
deposits have been notedba in New Jersey.

, Cedar Run wine,-The Cedar Run mine, owned by the James
Walton heirs of Vienna, Fairfax County, is 4 miles southeast of
Catlett and about 700 feet south of the Prince Witliam-Fauquier
county line and Cedar Run. It was operated at different periods
from 1845 to 1903, and was the largest mine in the Fauquier
County barite area. However, the total barite prod.uction of the
Virginia Triassic area was relatively unirnportant in comparison
with other actively mined areas in the State.

At the present time the works are partly filled with water
and rock debris but, according to Milton Teets, who helped with
the mining, the original developments consisted of an inclined
tunnel 250 feet long which at its southern end connected with a
vertical shaft at a depth of 45 feet below the surface, and extensive
open cuts northeast of the shaft. The shaft was continued to a
depth of about L25 feet. A11 that remains of the extensive open
workings is an irregular open cut about 2ffi f.eet long, 20 feet
wide, and 15 feet deep.

The red shales exposed near the surface in the shaft dip
about 15o NW., and apparently are not intensely fractured. How-
ever, specimens of bedrock from greater depths are brecciated
and cemented by barite and other vein materials.

Barite is said to have been present in workable quantities at
the bottom of the deepest workings. Although largi masses of
coarsely crystalline calcite and smaller amounts of fine-grained
quartz are associated with the barite on the dumps, it is reported
that these minerals were not objectionable in mining op.rrtiotrr.
The large volume of water encounte.red throughout the workings
made mining difficult and finally caused abandonment of opera-
tions. rn addition to unfavorable local ground-water conditlons,
the location of the mine with respect to cedar Run makes it sus-
ceptible to flood waters. This consideration is significant.when it
is recalled that the milling plant was partly destrJyed during high
water about L902.

Botts prospect.--The Botts prosfect is about 2 miles northeast
of Elk Run village. A few fragments of white barite are scat-
tered over the surface and other fragments of barite were re-
ported at depth in a well.

- 6al-ewis, J. V., The magmatic origin of barite depcits [Discussion.]: Econ. Geology,vol. 14, no. ?, p. 5?0, 1919.
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Since this occurrence is aligned with the Cedar Run, Kemper'

and Gear mines, there is a possibility of a continuous fracture zone

extending northeasterly through the Fauquier County barite area,

which is locally mineralized. However, the writer has no addi-

tional field data to substantiate this inference.

Gear wine.---The Gear mine, now owned by H' N' Ritchie, is.

about 3 miles southeast of Bealeton, lf miles north of Lois ,and

half a mile northeast of State Highway No. 17. It is reported

to have been opened about the same time as the Cedar Run mine,

but was not an imPortant Producer.
The old workings, when visited in 1938, included two open

cuts, each approximately 2N feet long, 15 feet wide, and t2 [eet'

deep, and one shallow shaft' Unquestionably the original work-
ings were more extensive.

Bedrock is not exposed, but scattered over the surface in the

immediate vicinity are abundant fragments of red, gray, and blue

Bull Run shales. cemented by barite, quartz, and calcite' Micro-

scopic examination of these iragments shows the development of

secondary quartz crystals, a feature not observed in bedrock a

short distance from the mine. It is probable that qvafiz accom-

panied the deposition of most of the barite. Exceptions to this

lontempo,rarr"oot deposition are fractured qtattz veins subse-

quently filled with barite and calcite (Pl. 7, A).
In a field southwest of and adjoining the mine are numerous

fragments of white coarsely crystalline residual barite' With the

exception of an occasional attached fragment of country rock, the

bariie appears to be of good quality. It is not thought that a

targe boa-y of barite exists at this locality, however, a shallow

treich trending S. 20" \M., from the mine may reveal a small de-

posit.

Kemper vni,ne.-TheKemper mine, one-fourth of a mile south of

the Gear mine and just easi of State Highway No' 17' consists

of two caved. circular pits, approximat ely 20 feet in diameter' At
the time visited the oplning, *"t" largely filled with surface wash

and vegetation, but a few-small fragments of barite were noted

on the surface. The showing at this property is not encourag-

ing, and it is most likely that the deposit has been largely ex-

hausted.
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Roeivoxe-BorETouRT Couwrrus AnBa

LOCATION

rn Roanoke and Botetourt counties the barite deposits which have
been most extensively worked are a few miles north of Roanoke and
w:sJ 9f Fincastle, in the central part of the Valley and Ridge province5s
of virginia (Fig. ia). Distinguishing characteristics of ihis prorrirr.e
are a series of broad elongate valeys in the eastern part, the valeyof Virginia, and narrow linear mountains and. valleys to ihe west, in
the valley Ridges section. Erevations of the matureiy dissected moun-
tainous ridges generally range from 2,000 to 3,000 ieet, whereas the
undulatory floor of the Great Valley in this area averages about 1,200
feet.

IIISTORY

Some of the old operations in Roanoke and Botetourt counties are
comparable in size to other areas, but so far as known they have never
been described. rt is reported that a shaft was sunk at the site of the
present williamson mine about 1850. small quantities of barite were-
shipped to.Lynchburg from the crush deposit about 1g94. and the last
active mining on the Rucker property was in 1906. Wiin tne excep_
tion of some prospecting at the williamson mine in l9r7 the entiie
area remained idle until about 1934, when J. N. and N. S. Hotinger'6
of .T,exington, Virginia, began prospecting at various places in the
vicinity of Fincastle in Botetourt county und ,r"", vesuvius in adjoin-
ing Rockbridge county. Their discoveries led to the construction of a
small washing plant at the Gusler-Austin deposit near Fincastle, which
began operating in the fall of 1935. The crinchfield Sand and Feldspar
Co., .of Baltimore, Maryland, worked the same deposit for a few
months beginning in the fall of.19i36, but at the pt.r.rri time there is no
mining in the Roanoke-Botetourt counties area .and most of the ma-
chinery has been removed from the old workings.

It is estimated that from 8,000 to 10,000 tons of barite were re-
covered from four deposits in this area during 1935_1936.

GEOLOGY

The consolidated sedimentary rocks of the Roanoke-Botetourt
counties area range in age from Lower cambrian to Lower Mississip-
pian, and according to woodwardsr have a total thickness of more thin
_ sFenneman, N. M,, physiographic divisions ot tt. UoiiJ St Gl-a**.-G.Gographers Annals, vol.'18, pp. 2J96_jJoo, rSzg.'---- --
.- I tr{essr-s. J. N. ;nd N. $--ttgti"g.t riu"u-!l+"" the writer much information concerningthe La:ite _depmits of the Roanoke-d'oi"f"o"t io"-"iio-a""".
__. f lvoqdward, E. p,, Geolosy and mtneai 

"*&""* bf the Renoke area, yirginia:Virginia Gol. Suney Bull. Sa,-p. ZZ, tiSZ.-----
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A. Intersectiug barite veit'rs which originally contained
angular fragments of lin.restone; at the Reed mine, Roanoke
County, Virginia.

B. Barite vein about zl {eet wide; otr

the li. Vaught prospect, Grayson Cottnty,
Virginia.



Vrncrxr.t Grorocrcer SunlnY B ur-r-e'r r N 5.1 Pr-are I I

A. Irtersectirtg baritc vcirls rvbich
angular fragnrerrts of lintestotre; at the
Countl', \'-irginia.

originally containcd
Reccl nrine. Roartoke

B. Baritc r cin about '1 ice t rvicle ; orr

the li. \raugbt ltrospet:t, Gral'sotr Cottrrtl ,

Virginia.
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A. The Hewitt mine, Campbell County, Virginia, northeast alonsthe 
,strike. , -Varble crops out. alone bonon, ir.tl"""i--i.r.;;;;;;";#""on rert altd mtca schist on rieht.

I t -.-wg"' s.

Brecciated ljmestone. pinnacles cemented b1. barite ; in the Gusler-
Austirr nrine. Boretourt Coulty, Virgitria.

C. The Goodell-Copenhaver barite mill, Smyth County, Virginia.
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,l:,;jt:il,,il:ttr:t.i,:it;t,l:t,ltlili,,

Brecciated

Bur-rrrrr+ 53 Prera 12

A. The Hervitt miue, Carrpbell Court,r,, Virginia, northeast alongthe,strike. , llalble cr,,ps out.altitg bott6nt 
-betq-ecn 

mlcaccoLls cluartziteon lcll ail.t nilca:cllt:t nrr riAht.

the Gusler-

C. The Goodell-Copenhar.cr barrte mill, Smyth County, Virginia
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17,000 feet. These rocks, principally shales, limestones, and sandstones,

crop out in anticlinal and synclinal folds and at many places are dis-

located by faults.
It does not appear from preliminary field studies that the barite

deposits in this area ate limited to any definite stratigraphic horizon,
since commercial occurrences were noted in limestones and dolomites

of Upper Cambrian, Ozarkian, Canadian, and brdovician ages' The

bedrock in some of the workings, namely, the Reed and Gusler-Austin
mines, is traversed by many intersecting fractures filled with barite.

This brecciated bedrock suggests to the writer that fracture zones

(P1. 11, A), have been the controlling factor in the barite deposition'

In addition to the filling of the fracture zones, bedding planes, and joint
surfaces, there is considerable replacement of the calcareous rocks'

Mining in this area has been limited to the residual deposits, and

unless additional deposits of this type are discovered it seems most

probable that those already known will no be able to compete suc-

cessfully with others in producing areas. Certainly, the known bedrock

occurrences in the Roanoke-Botetourt counties area are not sufficiently

extensive to be of much commercial importance.

ASSOCIATED ROCKS

Table 2, prepareil from published reports and maps,68 gives the

bedrock and iis geotogic age for each o{ the barite deposits of the

Roanoke-Botetourt counties area. Brief descriptions of the lithology
and structure of the bedrock are included in the descriptions of the

individual mines and prospects.

Trwn Z-Bedroch of Roonohe-Botetowt cownti,es ba'rite deposits

Deposrr

Shorter..
i;;;.;;. :...............: :

Crush..,
Williamson.
Caldwell.
Gusler-Austin.
Huffman.
Reynold.
Rucker.
Reed.....

Svsrnu

Canadian.
Canadian.
Canadian.
Ozarkian.
Ordovician.
Canadian.
Canadian.
Ozarkian.
Canadian.
Cambrian.

s Butts, Charles, Gmlogic map of the Appalachian Valtev of Yirginia wlt'h explanatory
text: Yirginia Geol. Survey Bull. 42, 1988.

wJai'""a, rr. f., ciofoet and mineral resources of the Roanoke area, Yirginia:
Virginia Gol. Survey Bull. 34, 172 pp., 1932.
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Crush mi.ne and, prospecf.-The Crush mine is approximately l%
miles northwest of Kyles Mills and northeast of Flatwood School. It
was probably never an important producer, but small quantities of barite
are reported to have been shipped to the milling plant in Lynchburg in
7894. Scattered fragments of barite on the iurface tei to recent
prospecting along Slate creek about one-fourth of a mile southwest of
the old mine.

Frcuna. 14.-Map showing _lq,cation of barite deposits in Rockbridgg Boterourt,
and Roanok6 countie{ virginia. iB;;-ir;';;;.;i i;;6;ftH Eoi"to*t,
and Roanoke counties by State Dipartment ot Aighwiyi.t- --' ---

@Se Fig. 14.

\. RocKBRrDcE, BorETouRT, AND RoANoKE
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3, Crush E. Reynold
4. Williamson 9. Ruaken
5. Caldwell D. Reed
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The original open cut is 150 feet long, 30 feet wide, and 15 feet

deep with an inclined shaft dipping northwest near the southwestern

end. At the time o{ the writei's visit this shaft was accedsible to a
depth of only 10 feet. Dove-colored compact Beekmantown limestone

striking N. 410" E., and dipping southeast crops out {ong th9 north-

west wall and forms isolated pinnacles near the southern end of the

cut. About 500 feet east of the crush mine and pfospects afe ex-

posufes of Athens shale which parallel the northeast trend of the

Larite occurrences. Small stringeis of barite with random orientation

were noted in the limestone, bui they probably are not of commercial

importanci:. It also appears th:it the residual barite has been largely

exhausted.
The several shallow prospect pits and trenches on the north side

of Slate Creek have not reached iedrock, but along the stream east

"f tfr" workings are exposures of Beekmantown limestone striking.N'
ZO" 8., and dipping gb. Sg. Small quantities of white crystalline

barite were'encouttte-red in residual mantle in the prospect pits, but the

limited extent of the prospecting makes it impossible to comment on the

probable reserves.

wiltiamson rni,ne.-Thelvilliamson mine is about 4If miles north-

west of Fincastle and half a mile west of New Hope School' It is

at an elevation of 1,600 feet and near the crest of one of the many

ridges which parallels Switzer Mountain.
Reported operations at this locality, about 1850, represent ong of

the earliest attempts to mine barite in Virginia. This work, including

a few shallow prospect pits and one opefl cut about 2O f.eet in diameter

and 3O feet deep, was entirely in the residual soil mantle' No data

afe now availabie concerning the history or production of this early

operation, however, the limitid extent of the workings indicates that it
was of minor importance.

The first systematic prospecting of the Williamson property was

by N. S. Hotinler in 19i5, aithough attempts to rework the old mine

were *"de in l-917. The recent prospecting included several trenches

across the northeast trend of the d"poiitr. Sufficient barite was found

to encourage mining operations during 1936 when about 350 tons

were recovered from 
"r, 

op.., cut 200 f"eet long, 30 feet wide, and 15

feet deep. The barite *", ,""orr"red from the red-yellow residual soil

derived from the Conococheague limestone and dolomite which just

east of. the mine strikes N. 30; E., and dips 50" SE. A few pinnacles

of brecciated dolomite which did not appear to contain any barite were

exposed near the northeastern end of the open cut.

Since only a few small fragments of barite were noted in the open

cut, it is mosi probable that this deposit has been largely exhausted'
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- _Caldwell prospect.-The Caldwell prospect is about Lf miles westsf Howell Mills and 1 mile east of pleasantdale School. The small
amount of residual barite in the shallow workings, which are closely
spaced in a N. 50o E., direction for about 300 feei, indicates that near-
surface concentration of barite is not present and it is unlikely that
commercial quantities occur at greater depths.

- The dark-gray to black coror is unique for virginia barite and for
that reason a brief mention of this oC"rrrr.rrce rnay be of scientific
interest. The mineral is coarsely crystalline, soft,- and gives off a
fetid odor when two pieces are rubbed together. The odoi and color
are probably due to the presence of carbonaceous matter. The form
of combination of the carbon was not determined, but it is of a com-
bustible type, since the barite turns white on heating before the blow-
pipe.

Geologic maps covering the Roanoke-Botetourt counties area show
the caldwell prospect to be in a wide expanse of Athens shale and
along an oblique fault which can be traced northwest of Fincastle and
Howell Mills. Black finely crystafline rimestone, which probably repre-
sents the thin calcareous beds near the base of the Athens formation,
crops out in two of the barite workings.

Gwsler-Aust'i,n snine.-The Gusrer-Austin mine, Ll mires north-
east of Haymakertown and 2I/" miles southwest of Howell Mills, which
was opened in the spring of 1935 and closed in 1937, represents the
most important barite operation in the valley and Ridge province of
Virginia during the past 25 years.

The mine is an almost circurar open cut approximatery i50 feet
in diameter and 7O feet deep (pl. LZ,'B). Mining was begun on the
Gusler farm, but the greatei quantity of 6arite w4s"recovered from the
adjoining Austin property (Fig. 15).

Dolomite of Beekmantown age forms pinnacles in the deeper parts
of..fhe cut and is exposed along the southein wall. It is a finely crys_
talline blue dolomite which appears gtay on weathered surfaces. No
chert was noted in thd bedrock, but thi rlsiduar red-yellow soil contains
an abundance of jagged chert fragments. The bediock is broken into
a mass of large irregular fragments which are, in part, cemented by
barite- rn addition to these thin veins, there are irregurar repracement
masses of barite several inches in diameter. The bedding ,,rif".", 

"r"not well shown, but it is estimated that the rocks strikle N. 35o E.,
and dip at a low angle to the SE.

The deposit was opened and first mined on a small scale bv hand
methods, but most of the barite has been mined by a diag-lir," ,,'"rrp.r.
operators report that this method of mining is well aiapted to the
residual type of deposit, since with one operation the material is ex-
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cavated, transported to an elevated platform, and mechanically loaded
into cars or trucks that connect with the washer. Trucks were used to
transport the crude barite from the shallow workings to the washing
plant, but as the open cut was deepened narrow gauge cars drawn by
cables were substituted for the trucks.

Red-vel low residual clay
ilith-barite and chert -
fragments.

Nittany dolomite

SE.

.,EC T/ON A LONG LlNE A -A'
too o /oo FEET

ltltrll

Frcune l5.-Plan and generalized cross section of the Gusler-Austin mine
a\o1tt 2l miles southwest of Howell Mills, Botetourt County, Vir-
gm1a.
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Most of the machinery has been removed from the washing plant,
but the reported method of concentrating the crude material followed
closely a flow sheet of a typical barite washing plant (Fig. a). A
magnetic separator and dryer were installed by the last operators to
decrease the objectionable iron content, but the results o{ this refining
technique are not known to the writer.

Independent laboratory tests on some of the Virginia barite con-
taining objectionable amounts of ferric hydroxide consist of heating
the finely powdered barite in a reducing environment and then passing
it over a magnetic separator. This greatly reduces the iron content,
but the present low market value of crude barite probably will not
encourage the expense of this additional treatment.

It is reported that the supply of residual barite was not exhausted
when the mine was abandoned. The writer was not able to verify this
statement, because at the time of his visit the open cut was partly
filled with water. However, it is not thought thit large commerciar
quantities of barite remain in this mine, since exposures of bedrock at
several places in the open cut indicate a thin remnant of residual soil
mantle. The small occulTences of barite in consolidated bedrock are
not of commercial importance.

Hufrnan. prospect.---The Huffman prospect is 100 feet south of a
sharp bend in Rocky Branch Creek and about three-fourths of a mile
northwest of the Gusler-Austin mine.

During 1936 a few irregular fragments of white coarsely crystal-
line barite were r€covered from the residual soil in two shallow pits,
but the find does not indicate a reserve of any commercial importance.

Reytold, ynine.--The Reynold mine is about 1 mile northwest of
Haymakertown and lrl miles southwest of the Gusler-Austin mine. It
consists of an open cut approximately 30 feet long and 10 feet deep
and a few shallow trenches. The barite is associated with chert frag-
ments in a thick mantle of yellow soil derived from the Conococheague
limestone and dolomite of Ozarkian age.

ft is reported that 90 tons of high-grade barite were recovered from
this mine. Barite has also been discovered in shallow pits on the ad-
joining Looney farm. Extensive prospecting with the necessary out-
Iay of money is not recommended on either of these farms. However,
there is a rather wide distribution of barite. fragments on the surface
between the two known occurrences, and small trenches located where
the residual fragments are most abundant may reveal greater concentra-
tions at depth.

Rucker mi,ne.-The Rucker mine is l/2 miles northeast trf Clover-
dale and half a mile east of the Norfolk & Western Railwav. It
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consists of about 25 open cuts that range in diameter trom 4 to 2Q

feet and some of which have a maximum depth of 30 feet. These

workings are scattered over an area of several acres, but only two Or

three o-penings along a narrow north-south zone ate reported to have

contained sufficient barite to be profitably mined. The operations were

abandoned about 1906 and remained idle until 1934 when a few tons

of barite were recovered from a narrow trench 5 feet deep and 50 feet

long. This trench, although placed near the southern end of the in-

ferred greatest concentration, does not promise residual barite in suf-

ficient quantities to be recovered commercially.
Bedrock does not crop out in any of the workings, but the prop-

erty is in an area of Beekmantown limestone and dolomite' Approx-

imatety 100 yards east of the pits a blue-gray dolomite strikes N. 45o

E., and dips 55. SE. Chert ii abundant both in the bedrock and the

overlying residual mantle'
tte latite is finely crystalline, white, and relatively free {rom

visible impurities, 
"*..pi 

for clay adhering to the surface and occurring

in the 
"r,riti"r 

left by the solution of included fragments of the en-

closing rock.

Reed' rni,ne.-The Reed mine is in Roanoke County, about 1 mile

southwest of Reed Mountain, and one-fourth of a mile north of Tinker

Creek. The workings, four shallow open cuts about 2A feet wide and

40 to 60 feet long, are on the southwest slope of a low ridge that

terminates .on the municipal golf course.

Thinly bedded bluisl-gray Elbrook limestone of Cambrian age

cfops out along the walls and in the bottom of the cuts. It is broken

by abundant intersecting fractures that are cemented by thin seams

oi barite (pl. 11, A). In addition to these cavity fillings there are

replacemeni bodies several inches in width along the fractures and

*aaing surfaces of the limestone. This deposit illustrates clearly the

depositfon of barite along fracture zones or what has been referred

to-earlier in this report as breccia zones. The secondary fractures

have so completely obliterated the primary structures that it is impossible

to obtain accurate strike and dip determinations.
Since the residual barite is largely exhausted, it is most probable

that the deposit cannot be considered of commercial value'

Russer-r--Tezpworr--S invrrr CourqrrBs Anse

LOCATION

Barite has been mined and prospected from near North Tazewell

in Tazewell County to Spring City in Russell County (Pl' 13)' The

deposits are alignei along a trirro* belt trending N. 50o E., for a dis-
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tjrlce_ of approximately 35 rniles. More specifically they are along
clinch and Little rivers and within a mile of North r^t"*ill, Maxwell,
Pounding Mill, steeleburg, clifton, Barrett School, Brackford, Spruce
Pine Church, Corner School, and Daughertys Cave. The most exten-
sive operations have been in the vicinity of pounding Mill, Blackford,
and along Cedar Creek 2/z miles northeast of Lebanon.

_ The principal occurrences of barite in Smyth county that have
been mined and prospected are within a 3-mile radius of Marion, the
c.ounty seat (Pl. 13). rn this area extensive open cuts are found along
the crest of a prominent ridge 2 miles souihwest of Marion, near
Mt. carmel 2 miles northeast of Marion, along the Middle Fork of
Holston River northeast of McMullin, and in wrrro- vallev within
half a mile of Mt- zion School. In addition to these deverooments,
there have been small shipments from Rich vailey just souttr of the
North Fork of Holston River and about one-harf a mile east of
Longhollow.

IIISTORY

The first barite mining in southwestern Virginia was by G. G.
Goodell-who--developed the deposits northeast of Marion in smyttr
county in 1875. other near-by deposits were subsequently discovered
and mined until about 1885. The extent of the *otk forlo*ing this
period is not definitely known, but it is reported by residents of the
area that mining was continued on a small scale until 1906. watson60
states that 2 cars of barite were shipped from the copenhaver propeny
on the west side of Marion in the fall of 1906.

_ 
During the period of active mining, the barite was prepared for

market by the "Marion Barytes works" in Marion and a smailer mill
!y,1. 12, C), operated by Goodell and H. p. Copenhaver, along the
Middle Fork of Holston River about 2l mires southwest of Marion.
The steps involved in the preparation of the mineral at the Marion
plant.l were the removal of the attached rimestone and ferruginous im-
purities, washing, hand-sorting and grading, grinding in buhr mills,
air-floating, and finally, packing in barrels. ln tggz this mill produced
2,000 net tons of barite, but when the local supply gradually became
inadequate additional material was obtained from othir areas- in order
to continue operation.

Mining and milling of barite in Tazewell and Russeil counties were
begun on a commercial scale in 1880 and continued intermittently until
about 1908. The earliest known mining was by W. W. peery on the
Hopkins and Hubble estates in Tazewell County and by J. Harrison,

. @ Watson, T. L., Mineral r*ourcs of Virginia : yirginia-Jametown Exposition Com_mission, p. 322,1907.6U. S. Gol. Survey, Mineral Resource of the Uniteil State, pp. 6g0_5g1, 1ggg.
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who about the same time developed many of the deposits in Russell

County. The barite recovered during this early period was ground in
small mills along Lewis Creek and at Gardner in the southwestern part
of the belt and at another mill along Cavitts Creek west of North
Tazewell. According to W. E. Mutter of Blackford, Virginia, large
quantities of barite, especially in Russell County, were profitably mined
during this early period of operation.

About 1900, added interest was directed to the barite occurrences

in Russell and Tazewell counties and in order to handle the expected

production several mills were erected in the area. The Clinch Valley
Barytes Company erected a mill along Clinch River three-fourths of a
mile southwest of Blackford ancl a spur line of the Norfolk and Western

Railway was extended from Honaker to the plant. Most of the barite
in the southern part of the area, particularly that from the Counts,

Leonard, and Hubbard mines, was preparecl for market at this plant.

Within a few years, owing to the gradual diminution of the local sup-

ply, barite was imported from Kentucky, Tennessee, and South Caro-

lina to maintain operation of this mill. Following the abandonment

of the mill in 1907, the railroad was extended to the village of Black-
ford.

Between 1900 and !9A7, the Pittsburgh Baryta and Milling Cor-
poration erected a modern plant at Richlands in Tazewell County which

had a capacity of 50 tons per day. According to Watson,62 this cor-
poration carried on extensive mining in the northeastern and south'

western ends of the belt, and 3 miles south of Richlands. As in the
case of the Clinch Valley Barytes Company, this mill imported barite
and feldspar for grinding when the local barite reserves began to
diminish.

A mill, between Clinch River and the Norfolk & Western Rail-
way about half a mile southwest of Pounding Mill, was constructed

by the Tri-State Mining and Manufacturing Company. After work-
ing for a short time the machinery was bought by the Wyman Baryta
Company which subsequently operated the old mill at Gardner.

The John T. Williams and Son plant, along the Norfolk & West-
ern Railway 2 miles north of Bristol, operated during the period of
active barite mining in Russell and Tazewell counties, but most of the
material ground and prepared for market by this mill was obtained
from other areas in Virginia, North Carolina and Tennessee'

With the exception of the mills at Gardner and near Marion, the
other plants in southwestern Virginia have been dismantled for more
than 20 years.

mission, Lynehburg, Va., p. 324, 1907.

65
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Published data concerning the production of individual mines or
mills were not available to the writer, but many of the older residents
who were familiar with the local barite operations have given him
helpful information. The summation of these reports indicates that
the largest producers were the Hopkins, Earls, Ringstaff, Counts, Hub-
bard, Leonard, Copenhavers, and Faris mines.

Small quantities of barite, chiefly in bedrock, were noted in most of
the old workings, but it is the writer's opinion that the cost of recovery
will not permit successful future operation of most of the old prop-
erties. Since practically all commercial production in the Russell-
Tazewell-Smyth counties area ceased more than 30 years agq anyone
interested in reviving operations in this area should. carefully investigate
the old mines and prospects before investing money in new explorations.
It is doubtful if any of the old properties in this area can be profitably
reworked, however, there is always the possibility that new deposits,
some of which may be of commercial inportance, may be discovered.

GEOLOGY

In Smyth County the barite deposits occur in the Valley of Vir-
ginia which is the eastern division of the Appalachian Valley and Ridge
province. Locally the Valley is about 10 miles wide and has an aver-
age elevation of. 2,2N f.eet. It is well drained by small streams that
flow southwest into the Middle and North forks of Holston River.

In Russell and Tazewell counties the barite deposits are in the
western part of the Valley and Ridge province, east of the Appalachian
Plateaus. This region is characterized by several linear northeastward-
trending ridges which, with the exception of Clinch Mountain, are nor
persistent across the two counties. Clinch Mountain is sinuous and
broadens into a plateau east of Hansonville and south of the Russell-
washington county boundary. Most of the barite is on the southeastern
slopes of Whitleys, Smith, Kent, and Copper ridges at an average
elevation of about 2,2ffi feet. The area is drained southwestward bv
Clinch and Little rivers and their tributaries.

ASSOCIATED ROCKS

The barite in Russell, Tazewell, and Smyth counties occurs as
fracture fillings and replacement masses in Beekmantown limestone and.
dolomite, and as irregular lumps in the overlying residual soil mantre.
In Smyth County, Nittany chert containing Lecanosp,i.ra, was noted in
association with some of the barite deposits. In Russell and razewell
counties the barite apparently occurs near and stratigraphically beneath
the red shale and pinkish dolomite of the Murfreesbbro limestone.os

6 Butts, Charles, pemonal communication, 19gg.
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Persistent exposufes of red shale and pinkish dolomite, east of the

narfow barite belt, frorn North Tazewell to Blackford, wete helpful

in locating many of the old cleposits and should be a useful guide in

future prospecting.
The bedrock occurrences of barite are in thick-bedded, light-gray

dolomite that yields an abundance of cavernous chert, and in dense

blue-gray and crystalline limestone. The crystalline limestone common

in many of the abandoned mines weathers to a brown color and has

a rought pitted surface.
According to Cooper,ca the major structure of the Marion area

in Smyth County is an asymmetrical, overthrust dome, which probably

accounts for much of the complex faulting in the region. Parts of the

Walker and Glade-Pond mountains shingle-blocks are separated by

the Seven Springs fault which swings irregularly across the area,

dividing typical Appalachian structufes with regional trends from the

more complicated structures peculiar to the Marion area.

South and southwest of Marion the barite occufs in a narrow wedge

of Nittany dolomite which is faulted against the Conococheague on the

south and Athens shale to the north. In Wassum Valley one of the

largest deposits of the entire area is near the axis of a plunging struc-

ture, Marion Dome, which is fauited up against the Athens sha1e.66

Barite was not identified in anv of the fault surfaces, but the deposits

occur in belts of highly fractured dolomite.
In Russell and Tazewell counties the bedrock in most of the barite

deposits strikes about N. 55o E., and dips steeply to the southeast. Local

Structures, such as small folds and fracture zones, wefe noted in sOme

of the barite workings. The fractures, apparently formed during the

folding of the more competent layers, tiaverse the rocks in all direc-

tions. In places in the workings bedrock shows closely spaced inter-

secting fractures filled with barite and associated gangue minerals. It
should not be inferred that the primary structures, bedding surfaces

and joints, do not contain barite, but it is thought that the secondary

fractures have been of more importance in the localization of the de-

posits.
In the following individual descriptions the various mines and

prospects in the Russell-Tazewell-Smyth counties area are designated

mainly by the name of the owner during the period they were operated.
(See Pl. 13.)

eCooper, Byron N., Stratigraphy and structure of the Marion area, Yirginia: Yir'
ginia Gol. Survey Bull. 46-L, p. 159, 1946.

s Idm., p. 189.
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Pnrucrper,s MrNBs eNo pnospBcrs66

Fwdge w,ine and prospect.-The Fudge mine is near the north-
eastern end of the barite belt in Tazewell county and about half a
mile northwest of North razewell. This mine which was ooerated
between 1885 and 1890 by captain Fudge, includes two open cuis, each
about 1@ feet long, 30 feet wide, and 12 leet deep, and several shallow
trenches and pits. Bedrock is not exposed in the old workings, but
small fragments of angular chert and barite were noted in the red soil
mantle.

About one-fourth of a mile northeast of the Fudge rrrine are two
inclined shafts about 6 feet in diameter and 15 feet deep, and several
shallow open cuts, which were dug by the late J. D. peery in L917.
The bedrock exposed in the prospicti is a fine-grained gray dolomite
that strikes N. 70" E., and dips 35" SE. chert layers parallel with
the bedding are abundant. Thin seams and replaiement masses of
barite occur along the bedding and in fractures with random orientation.

K. Peery mine.-The K. Peery mine comprising two open curs,
each about 10 feet deep and 2o f.eet in diameter, is near the crest of
whitleys Ridge 1 mile west of North razewell and half a mile
north of clinch River. The abund.ant residuar barite in the vicinity
of the workings suggests that concentrations of barite of possible future
importance may be obtained by small-scale mining; however, the barite
appears to have a high content of iron which may prove objectionable.
Many of the barite fragments are coated with i taver of iron oxide
about one-fourth of an inch in thickness.

M. L. Peery ruine.-The M. L. peery mine, a small open cut, is
in the bend of cavitts creek about one-fourth of a mile west of the
crest of whitleys Ridge. rt is reported that most of the barite mined
on this property was obtained from several deep openings in the bed
of the creek which are now completely flooded and inaccessibre. A
grinding plant which was operated during the first barite mining in
Tazewell County, was located near this mine.

Hubble mine._The Hubble mine is one-fourth of a mile north of
Clinch River and about 200 feet west of State Highway No. 81. It con-
sists of a shallow trench, about 8 feet deep and 2ffi feet long, extend-
ing northeastward to a small tributary of Cavitts Creek. This mine
was among the first to produce barite in Tazewell County, but at the
present time it contains no showing of residual barite of any im-
poftance.

s See Pl. 18.
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Hopki'ns rni,nes.-The Hopkins mines comprise one open cut along

the Baptist Valley Road one-fourth of a mile northwest of Clinch River
and se{'eral vertical shafts along the crest of Hubble Hill about one-

fourth of a mile farther southwest. The open cut is about 100 feet

long, 2O feet wide, and i5 feet deep near the southwestern end. Gray
fine-grained dolomite striking N. B0' E., and dipping 35o SE., crops

out in the side walls of the cut. At the southwest end of the cut in an

end wall, a four-foot zone of red clay is exposed between limestone

layers. fhe clay containing barite fragments extends from the sur-
face to the bottom of the open cut. Thin seams of barite occur in
the bedrock and in the overlying soil mantle. This mine was one of the

fi.rst operated in the area, and it appears that the supply of barite has

been largely exhausted.
The shafts were last worked about 30 years ago and then subse-

quently filled with rock debris. They are reported to have been more.

than 50 feet deep with horizontal tunnels extending into the bedrock

from the bottom o{ each. The shafts are located in a belt of Beekman-

town dolomite, near red shale and dolomite of the Murfreesboro lime-

stone. Locally these rocks strike N. 70 E., and dip 35' SE.
The total production from this property is not known, but records

furnished by the son of E. O. Hopkins, who operated the mines, show

that 234 tons of barite were shipped to the Tri-State Manufacturing
Company during the first six months of 1904.

Taylor ruine.---The Taylor mine which produced small quantities

of barite about 1904 is three-fourths of a mile northwest of Maxwell
and 700 feet northwest of a meander in Clinch River. It consists of
two open cuts each about 30 feet long, 10 feet wide and B feet deep'

The enclosing rock is a dense pearl-gray limestone that strikes N.
70 8., and dips 30" SE. No barite was noted in the workings when

this property was visited.
On-the north bank of Clinch River about three-fourths of a mile

to the southwest are several small openings known as the Beaver mine'

Ea,rI mine._The Earl mine, which was one of the important barite

producers in Tazewell County, is on the south bank of Clinch River

Lne-fourth of a mile north of Ciiffield. It is an open cut about 250

feet long, 20 to 100 feet wide, and from 6 to 20 feet deep.

veins and replacement masses of barite as much as a foot thick

are associated with a crystalline limestone which lies between a footwall

of blue fine-grained limestone and a hanging wall of gray dolomite.

Locally the rocks strike about N. 70" E., and dip 30' SE.

The barite noted in the bedrock and on the dumps is coarsely crys-

talline, white, and remarkably free from iron stains. Although it ap-
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pears that some barite of good quality may remain here the cost of
separating it from the attached wall rock will most probably prevenr
successful operation of this property under present market conditions.

Altizer prospects.-The Altizer prospects, about half a mile south-
west of the Earl mine, were operated at different times between 1901
and 1905. Some of these openings, 20 to 30 feet in length, are com-
parable in size to many of the workings designated mines, but so far as
known no barite was shipped from these prospects.

Steele w,ine.-The Steele mine is about 100 yards northeast of the
Ringstaff property and, although a relatively small producer, was
operated in 19a2. It consists of an open cut 30 feet long, 20 feet wide
and. 12 feet deep. Fine-grained gray dolomite crops out along the
southeast wall, but all of the barite noted by the writer was in the
overlying residual clay.

The Ringstaff and Steele mines show that batite occurs in pockets
or lenses of variable size and that it is not possible to predict ac-
curately the distribution or limits of barite deposits even within short
distances of known occurrences.

Ringstaf rnine.-The Ringstaff mine, one-fourth of a mile north-
west of Pounding Mill, was one of the largest producers of barite in
Tazewell county. It was in operation about !x)2. The larger of the
two open cuts is about 100 feet long, 60 feet wide at the northeastern
end, and 20 feet deep. It was mined chiefly as a residual deposit, but
the last stages of development were in limestone and doromite which
strike N. 0o E., and dip 25" SE.

Barite veins and lenses, with a maximum thickness of 2 feet, are
abundant along the northeast wall of the cut and appear to occupy a
fracture zone. This zone has a width of about 1O feet and a low dip
to the southeast. Excellent specimens of limestone breccia are common
throughout the opening.

The second open cut on the Ringstaff property is N. 30. E. of
the first and is a circular pit about 30 feet in diameter and Z0 feet deep.

ft seems probable that the Ringstaff property has a barite reserve,
but additional prospecting beyond the limits of the old operations will
be necessary before any definite information may be obtained regarding
its future development possibilities.

Ni;pper prospect.--:lhe Nipper prospect is about half a mile
northwest of Steeleburg and 1l miles southwest of Cedar Bluff. The
property has not been thoroughly prospected but float fragments of
barite associated with chert were noted over a considerable surface
area. A few of the larger fragments are more than a foot in thickness.
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According to Mr. Nipper, barite also occurs on the adjoining Griffitts,
Ball, Witts and Barns properties. It is recommended that the Nipper
property be systematically prospected since it may contain deposits of
residual barite of comtnercial importance.

Cti.fton rni,nes.-The Clifton mines and prospects are in Russell

County on the northwest side of Little River, between the Russell-
Tazewell county line and Bob Hol1ow, south and east of Kents Ridge

School. There are several openings on the Clifton estate of which
those along lVlill Stone Branch, a tributary to Little River, are the

largest.
On the west side of the creek about 1,000 feet northwest of Little

River is an open cut 50 feet long, 30 feet wide and 2O f.eet deep, mainly
in solid rock, from which an inclined tunnel extends southeastward

down the dip of the Beekmantown dolomite. The dolomite locally

strikes N. 60o E., and dips 30' SE. It contains small veins and

replacement masses of barite which are not thought to be of commercial

importance.
The most extensive workings are between Mill Stone Branch and

Little River. They include four open cuts, each abost 75 feet long, 2O

feet wide and about 10 feet deep, and several small trenches and pits-

A few limestone pinnacles were noted in the open cuts, but most of the
barite is reported to have been mined from the overlying residual soil.

At the time of the writer's visit only a few small fragments of barite
were noted in old workings.

Fl,etcher wi,ne.-'Ihe Fletcher mine is in Russell County about

half. a mile north of Barrett School and B0O feet north of Little River.
It consists of two open cuts about 50 feet in diameter and several smaller
openings. Small quantities of white coarsely crystalline barite occur as

veins and replacement masses in Beekmantown limestone, but it is most
probable that the local deposits have been largeiy exhausted. The
barite produced at this mine between 1901 and 1905 was hauled to the

mill at Gardner.

Thowas rni,ne.-The Thomas mine is along Little River about

half a mile northwest of Barrett School and half a mile southwest

of the Fletcher mine. The principal open cut begins a few feet above

the river and extends horizontally northeastward for a hundred feet

into the side of the hill (Pl. 14, A). The bedrock is fine-grained lime-

stone and dolomite which strikes N. 70o E., and dips 35' SE. About
100 yards northeast of the main open cut afe several small openings in
the residual soil. Although this property was among the important

barite producers in Russell County the present bedrock occurrences do

not suggest reserves of commercial value (P1. 7, C).

7I
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Harrnan rnine.--The Harman mine is half a mile southwest of
the Thomas workings and about 1 mile northeast of the junction
of Clinch and Little rivers. It consists of two open cuts, each about
100 feet long, and' several small shallow pits. Limestone crops out in
the workings, but most of the barite was obtained from the red residual
clay. At the present time there are no indications of commercial barite
reserves. This mine was operated about 1904 and the barite hauled by
wagons to Gardner for grinding.

McGraw wine.-The McGraw mine, on the east side of a large
meander in Clinch River, is about one-half a mile northeast of Black-
ford. It includes an open cut about 100 feet long, 50 feet wide and 30
feet deep, and several smaller openings 100 yards to the northeast.
Near the northeastern end of the large cut is a deep shaft which was
filled with water at the time of the writer's visit. The southeast wall
of the open cut is a fine-grained gray dolomite striking N. 70o E.,
and dipping 30" SE. A few replacement masses of barite and abundant
irreguiar masses of chert were noted in the bedrock, but apparently
there are not sufificient concentrations of barite now present to war-
rant future development. The dump, 100 feet long,20 feet wide and B
feet high, is composed of irregular fragments of dolomite containing
thin veins and replacement masses of barite (Pl. 14, B). It is estimated
that at least 2O per cent of the material in the dump is barite. Some
individual cleavage fragments are three inches wide and arranged
radially in the form of a rosette. Gangue minerals include pyrite,
limonite, chalcopyrite and malachite (Pl. 1, C). It seems probable
that the barite in the dump could be profitably recovered by hand
methods.

Counts wi,ne.--The Counts mine, half a mile northeast of Black-
ford Station and one-fourth of a mile north of Blackford School,
was one of the largest producers in Russell County. It consists of an
open cut about 400 feet long 30 to 100 feet wide and as much as 40
feet deep. Since the workings are on a hill 200 feet above Clinch
River, the mine had natural drainage and excellent facilities to dispose
of waste material.

Fine-grained Beekmantown limestone and dolomite crop out in
the center and along the northwest wall of the open cut. The strike
averages about N. 70" 8., and the. dip ranges from 5o to 30o SE. A
zone of closely spaced intersecting fractures in the bedrock, about 15
feet wide, contains the greatest concentration of barite.

Veins and replacement masses of barite measuring more than a
foot in thickness are common along the northwest wall of the cut.
Some of the replacement masses occulas rosettes with individual
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cleavage fragments 3 to 4 inches in width. The barite is associated

with calcite and fluorite and near the northeastern end of the cut is
badly stained with iron oxide. Since the residual barite is largely

exhausted, it is most probable that the remaining bedrock occufrences

are not of ,commercial value.
There is another opening on the Counts estate, along State High-

way No. B0 and approximately one-fourth of a mile southwest of the

principal open cut. It contains a few small veins and replacement

masses of barite from which a few tons of high-grade barite are re-

ported to have been recovered.

Stwm,p wi,ne.-The Stump mine is near the crest of a prominent

ridge about one mile northwest of Blackford and one mile northeast

of Hubbard Junction. The workings range from shallow pits a few

feet in diameter to open cuts averaging about 100 feet long, 30 feet

wide, and 20 feet deep. Approximately two acres are honeycombed

with old openings, and it is reported that large quantities of high-grade

barite were recovered from the thick residual soil mantle in these

workings. Bedrock was not exposed at the time of the writer's visit
but surface wash and slump could easily have covefed exposures in the

deeper openings.- 
The extensive mining and prospecting of this property and the

present scarcity of barite on the surface would indicate that commer-

cial quantities of barite do not now exist at this locality.

Honaker rni,ne.--Ihe Honaker mine is one-fourth of a mile north-

east of Hubbard Junction and about 1,000 feet north of Clinch River.

It was originally worked by Joseph Harrison about 50 years ago and

reworked by Lias Honaker in 1906. The workings include several

open cuts, the largest of which is about 100 feet long, 20 feet wide,

and 20 feet deep. The barite recovered during the last operation was

milled at the plint of the Clinch Valley Barytes Company along Clinch

River near Blackford.
No bedrock is exposed in the openings, but the location is strat-

igraphically about 300 feet below the red shale and dolomite of the

Muifreesboro limestone. A few fragments of barite occur in the

residual clay, but there are probably no commercial reserves.

Hwbbwd' wt''i'ne_The Hubbard mine operated by the Clinch Val-
ley Barytes Company, is on the west side of Clinch River about

hplf a mile southwest of Hubbard Junction. It was one of the largest

producers in Russell County and in order to facilitate transportation of
ihe crude barite a tfamway rMas constructed from the Norfolk & West-
ern Railway spur-line along Lewis Creek to the mine.
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The mine consists of an open cut about 200 feet long, 100 feet
wide and from 10 to 50 feet deep. Along the northwest-wall is an
inclined shaft about 40 feet deep. In addition to the principal workings
there are several shallow trenches about 500 feet to the solthwest.

Most of the bedrock is fine-grained Beekmantown limestone and
dolomite with a few beds of coarsely crystarline limestone. The rocks
strike N. 70" 8., dip 20" to 30o sE., and are intersected by ioints
dipping steeply to the northwest. All of the deeper parts'oi the
workings are in bedrock, but a residual soil layer, abaut 20 feet thick,
is exposed along the southwest wall of the main open cut.

The barite occurs as veins and replacement masses with a maximum
width of two feet. Some of these bodies parallel the bedding, with
others filling open fractures and having random orientation. Much of
the barite is white and coarsely crystalline, but near the northeastern
end the barite is encrusted with thin layers of limonite (pl. 14, C).

It is most probable that the locality contains small reserves of
barite but it is doubtful if such occurrences in bedrock can be profitably
recovered.

Mead,e mine.--The Meade mine includes openings on the east and
west sides of clinch River about three-fourths of a milb north of Miller
view School and 1 mile southeast of Barretts Schoor. The most
easterly open cut begins 10 feet above the river and extends north-
eastward 30 feet through bedrock into the side of the hill. Barite
occurs as thin intersecting veins in dolomite that strikes N. 60o E.,
and dips 30' sE. The larger opening on the hill 4o0 feet west of the
river is in residual soil. The barite appears to be of good quarity, but
there are no indications o{ commercial reserves in any of thJ old work-
ings on this property.

Blumer noi,ne.-The Blumer mine now owned by A. Jackson, is
on the southwest side of clinch River about one-fourth of a mile south-
west of the Meade mine. The largest of the four open cuts is 100
feet long, 60 {eet wide and 20 feet deep. There 

"re 
u f.* pinnacles

of limestone and dolomite in all of the openings, but most of the min-
ing was restricted to the residual material. The bedrock strikes N.
45o E., and dips 25" SE. There are no indications of a fracture zone,
and the few thin barite seams noted occur chiefly along bedding sur-
faces.

Although this property is reported to have been an important
producer, the present showings are meager and do not indicate corn-
mercial reserves of barite here. considerable limonite and pyrite were
associated with the barite fragments found in these workings by the
writer.
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Ward prospect,-The Ward prospect is one-fourth of a mile south
of Clinch River and 500 feet west of Dilly Branch. The workings
comprise several open cuts and trenches, each averaging about 20 feet
in length. Limestone containing thin seams of barite crops out in the
walls of the largest cut. Although there have been no shipments from
this property, dumps contain abartt 25 tons of barite of good quality. '

Buckles wi,ne.-The Buckles mine is one-fourth of a mile east of
Cedar Creek and about half a mile north of Corner Church. The
principal working is an open cut 75 feet long, 25 f.eet wide and 30

. feet deep. Dolomite striking N. 50' E., and dipping 25o SE., crops
out in each wall. A few replacement masses of barite ranging from
an inch to a foot in thickness, were noted in the dolomite but their
apparent scarcity indicates that the deposit has been largely exhausted.
This property was operated by the Clinch Valley Barytes Company
between l%2 and 1905, and the crude barite was shipped to the mill-
ing plant southwest of Blackford.

Leonard, wine.-The Leonard mine is on Cedar Creek aboat tf
miles south of its junction with Clinch River and 3 miles northeast of
Lebanon. It was operated between l9O2 and 1905 by the Clinch Val-
ley Barytes Company. The crude barite was elevated about 150 feet
to the top of the hill south of the mine, hauled by wagons to Cleve-
land, and then shipped by the Norfolk & Western Railway to the
company's milling plant southwest of Blackford. The principal work-
ing is an open cut about 100 feet long, 50 feet wide and 3O feet deep'

In addition there are several smaller openings which form a bench
about 30 feet above Cedar Creek and extend west of the main open cut.

Bedrock is fine-grained Beekmantown dolomite striking N. 55o E.,
and dipping about 30" SE. The barite occurs as veins and replacement
masses with a maximum thickness of. 2 f"eet. Most of the barite is
restricted to a fracture zorLe about 2O feet wide in the dolomite which,
on one wall is exposed the full depth of the open cut. Except for the
admixed wall rock (Pl. 10, A), the barite is remarkably free from
visible impurities such as fluorite and iron compounds. It is estimated
that barite constitutes about 20 per cent of the mineralized fracture zone.

According to some residents the Leonard mine was the largest
producer in the Russell-Tazewell counties area; others state that it
ranked favorably with the Hubbard and Co'unts mines. Under present
market conditions mining of this property is not recommended, but it is
the writer's opinion that the Leonard mine has the largest barite re-
serve in Russell and Tazewell counties.

Hughe's-Cozaan mi,nes,---The Hughes mine one-fourth of a mile
south of Copper Ridge School and the Cowan mine, in the same barite
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belt, about I mile northeast of Spring City, represent extensively worked
deposits in the extreme southrvestern part of the Russell County barite
area. The mines consist of open cuts, chiefly in the residual soil mantle,
which were worked between I9O2 and I%)5. Other openings are re-
ported west of Spring City near by.

GrosecXasr prospect.-The Groseclose prospect is along Arney
Creek about one-fourth of a mile south of the I-ee Highway and three-
fourths of a mile east of Mt. Carmel Church. It .represents the north-
eastern end of the known barite belt in Smlth County. The original
workings are partly filled with rock debris, but in the bedrock along
the stream, just east of the open cut, are thin irregular veins and re-
placement masses of coarsely crystalline barite. None of these occur-
rences are thought to be of commercial value.

Henderlite rnine.-The Henderlite mine is on the hill west of the
Groseclose prospect and extends S. 70" W., for 1,500 feet. It com-
prises a number of open cuts ranging from a few feet to 100 feet in
length and averaging about 20 feet in depth. They are closely spaced
over an area of about 10 acres.

Fine-grained Beekmantown dolomite striking N. 80" E.,.and dip-
ping 30o SE., crops out as pinnacles in many of the workings, but most
of the mining has been in the residual material. The bedrock associated
with-these.deposits is broken by many intersecting fractures which are
filled with barite and associated minerals. Evidence of faulting is lack-
ing in the openings, but it is thought that these fractures may be
genetically associated with the thrust fault6T mapped. southeast of the
deposits.

The barite occurs as veins and replacement bodies (Pl. 15, A), in
bedrock and as irregular fragments in the residual clay. The associated
minerals include abundant fluorite and calcite, and smaller amounts of
chalcopyrite, pyrite and malachite. One car of copper ore is reported
to have been mined from a shaft near the northeastern end of the
Henderlite estate. Irregular grains and well-defined cubes of colorless
and purple fluorite comprise at least 2O per cend of some veins.

The extensive mining of the property probably has exhausted all
of the commercial occurrences of barite.

McDonald mine.-The McDonald mine, one-fourth of a mile south-
east of Mt. Carmel Church and half a mile southwest of the Hen-
derlite estate, consists of three open cuts, each about 50 feet long, 15
feet wide and 10 feet deep. Redrock'is not exposed in the rvorkings
and no barite was found in the open cuts, but fragments of barite

t Egtt!, Charles, Geoloeic map of the Appalachian Valley of Yirginia with explanarcry
tort: Yirginia Geol. Sumey Bull. 42, 1988.
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were scattered over the surface for several hundred feet southwest of

the workings.

Eller rui,ne,--The Eller mine is about one-fourth of a mile south-

west oI . the McDonald mine and about the same distance south of the

Middle Fork of Holston River and the Lee Highway. The largest

of the five open cuts is 50 feet long,Z5 feet wide ard t2 feet deep'

The bedrock is a compact limestone (typical vaughanite) that strikes

N. B0o E., and aips 3r5" Se. There are a few replacement masses of

coarsely crystalline barite and associated colorless and purple fluorite,

some mors than a foot in thickness, but the barite probably does not

occur in sufficient quantity to be considered a future reserve'

Cornett-Hul|,rni,nes._TheadjoiningCornett-Hullminesafeona
ridge about 1 mile southwest of Marion. The old workings extend

aloig the ridge, about 1,500 feet southwest of the Lee Highway, for
alorit t mile, and comprise one of the most extensive barite operations

in smyth county. The entire area of these two properties is honey-

combed by open cuts, shafts and trenches. The larger openings are

about 100 feet long, 75 ieet wide and 40 feet deep'

The barite occurs in Beekmantown dolomite near the thrust fault68

that brings this formation in contact with the Athens shale on the north-

west and the Stones River group on the southwest' The largest work-

ings are about 100 to 2@ fiet ioutheast of the trace of the fault.

The barite occurs as veins and replacement masses in a highly

fractured belt of dolomite (Pl. 9, A). Definite vein systems were

not identified and it is most probable that the mineralization occupies an

irregular fracture zone.

It is thought that a considerable quantity of barite remains in the

bedrock, but that the expense involved in its recovery will probably

make future mining of these properties unprofitable. The residual

barite is largely exhausted.

sh"enklin ywine.---The Shanklin mine is Ll miles southwest of

Marion and one-fourth of a mile north of the Middle Fork of Holston

River. ft consists of an open cut 60 feet long, 40 feet wide and 30

feet deep, and several shallow trenches some as much as 300 feet long'

In the main open cut, Beekmantown limestone and dolomite containing

replacement masses of barite, strike N. 55o E., and dip 45' SE'

H. P. Copenhaaer wi,ne.---The H' P. Copenhaver,mine is about

half a mile southwest of the Shanklin mine, and the- workings ex-

tend S. 70o W., for about one-half a mile. This property was one

of the largest producers of high-grade barite in Smyth County' Speci-

ginia Geol. Survey Bull. 46-L, Plate 14' 1936.
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mens. submitted by Mr. Copenhaver won first prize at the Chicago Ex_
position in 1893.

The largest of the open cuts is about 100 feet long, 50 feet wide
and 50 feet deep. Most of the barite was recovered from the residuar
soil; although in all of the rarger openings mining extended into bedrock.
The enclosing rocks ur" 6ns-grained linestone and doromite that vary
locally in strike and dip. The apparent rocar variation from the regionar
structure is probably due to the minor cross faults6e on the northwest
side of the McMullin syncline.

. - coargely crystalline barite occurs as veins and replacement massesin bedrock and as irregular fragments in the overlying unconsolidated.
material, but the occurrences noted. are not sufficientr/extensive to be
considered of commercial varue. However, since the 6openhaver work-
i-1s; yeloryeniently located with respect to the ord milling plant on the
Middle Fork of Holston River about 2l mires southweJt-of Marion,
and convenient to the Norfork & western Railway, additionar prospect-
ing between the old workings may discover deposits not now krro*r.

M il es' G ardner tni,nes.-Ihe Miles-Gardner mines are three-f ourths
of a mile northeast of McMullin and about 800 feet south of the Middle
Fork of Holston River. The Miles workings consist of severar shar-
low open cuts about 50 feet long and two shafts that are reported to
have been 50 feet deep. The more extensive workings are on the
adjoining Gardner farm. These include severar trenches with a total
length of 4o0 feet and an average depth of about 10 feet. The Miles-
Gardner deposits are in the same mineralized, zone as the H. p. Copen_
haver and Shanklin mines, but they have been reratively unimportant
producers.

. _Myers-L. Copenhazter rnines.--The Myers-L. Copenhaver minesin Wassum Valley, about 4 miles west of Marion and half a mile
north of Mt. zion church, were the most extensively worked barite
9.po_Tjr in Smyth County. The developments began jOO feet east of
the^Wassum_Valley road and extended S. 20. EI, for approximately
1,500 feet. rt is estimated that the trenches, pits and op# cuts cover
an area of at least 5 acres. Some of the larger op.r, .ui, are 4O0 feet
long, 100 feet wide and 40 feet deep.

Beekmantown limestone and dtlomite, striking N. 30o W., and
dipping 30o SW., crop out in many of the cuts. The barite occurs as
small veins and replacement masses in fractured bedrock, and as ir_
regular fragments in the residual soil mantle. Near the southeastern
end of the workings, on the L. Copenhaver farm, a few cleavage frag-

@ Cooper, Byron N.. srratigraphy ,ra "t*"t*u ot the Marion 
"r"u, VlrgiriilTi-ginia Gol. Survey Bu[. le-f,, i. iO6, iijae.--*--^" -'
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ments of barite having a width of 10 inches were noted (Pls. 1, B, 15, B,

and 15, C).
Although extensive mining here has protrably exhausted all of the

large deposit, it is thought that small quantities of high-grade residual

barite could be recovered from the old workings by hand methods'

Fari,s mine.-The Faris mine is one-fourth of a mile north of Mt'
Zion School along Wassum Creek. It consists of several open cuts about

30 feet in diameter and one inclined shaft. This property was actively

mined at the same time as the Myers-L' Copenhaver deposit.

Orr sni,ne.---The Orr mine is in Rich Valley, about half a mile

northeast of Longhollow and 2 miles southwest of Ellendale School.

Here barite occurs as small replacement masses in Beekmantown dolo-

mite. Large crystals of calcite and small amounts of pyrite, chalcopy-

rite, malachite and limonite are associated with the barite. It is reported

that barite from this property was hauled by wagon to the mill in
Marion about 40 years ago.

OTHER DEPOSITS

Gerqpner- SterrmBmr

Barite has been reported from many counties in the State, but pro-
duction has been confined mainly to the deposits in the ten counties in-
cluded in the six areas already described. In addition to these areas the

writer has visited prospects in Augusta, Louisa, Rockbridge and Wythe
counties. These are brieflv discussed below.

PnrNcrper- Pnospncts

fohnson prospect.--The Johnson prospect is in southern Rock-

bridge County three-fourths of a mile north of the Botetourt-Rockbridge
county line and about one-fourth of a mile west of the Lee Highway,
U. S. Route 11. This property has not been developed, but a few frag-
ments of barite more than a foot in thickness were uncovered while re-
pairing the local farm road. Smaller pieces of white and dark barite
float were noted on the surface. (See Fig. 14.)

The discovery of the few large pieces of apparently high-grade
barite should encourage systematic prospecting of this property.

Becktel prospect.--The Becktel prospect is about 4 miles south

of Lexington and half a mile west of the Lee Highway, in Rock-

bridge County. No work has been undertaken here, but a {ew small

fragments of barite were noted in association with abundant chert
float. The largest pieces are probably not more than 6 inches in width.
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shorter prospect.--The Shorter prospect, half a mile north-
west of Rapps Mill in Rockbridge county, contains a few shallow test
pits. 

. 
Barite occurs sparingly in these holes, but nothing is known about

the size of the deposit. (See Fig. 14.)

- Ewhart prospect.-The Earhart prospect is on the southeast side
of the Baltimore & ohio Railroad about 1 mile northeast of Spotts-
wood in Augusta County. It was prospected by J. N., and N. S. Hot-
inger of Lexington, va., in 1934 and mined on a small scale during the
summer of 1936. About one truck load of barite was recovered irom
the residual soil mantle, but at present the deposit is largely exhausted.

J. c-,Groseclose prospecf.-The Grosecrose prospect, 6 miles south-
west of wytheville and, 1/z miles northeast of crocketts, is in the
southwestern part of wythe county. This property contains abundant
fragments of float barite, but it has not been systematically prospected
to determine the extent of the deposit.

walker prospect.-The walker prospect is three-fourths of a mile
south of Mechanicsville and 3 miles southeast of Lindsav in Louisa
County.- .According to Watson,?o who described the propeity in 1907,
the workings comprised several test pits and shaftsj tG deepest one
between 7o and B0 feet. None of the workings were accessibie at the
time of the writer's visit in 1933, but residenis of the area state that
a vein of solid barite 3 feet thick was mined in the deepest shaft.

The enclosing rocks are fine-grained mica schists that strike N.
35'E-.,-and d? steeply to the southeast. A few fragments of coarsely
crystalline barite associated with quaftz were noted on the dumps, but
there are no surface indications of cornmercial reserves.

rc Watson, T. L.. Geoloay of tbe virginia barite ileposits: Am. Inst. Min. Eng. fraag.,vol 88, pp. 968-969, 190?.
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