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THE BARITE DEPOSITS
OF THE

SOUTHERN APPALACHTIAN STATES
BY
James Dabney Burfoont, Jr.

—— o - o

INTRODUCT ION

Tnia'thauis entitled The Barite Deposits of the Southern

Appalachian States 1s bused on a critical study and digest of

the extensive literature related to the study of the deposits.

The area embraced is a large one, 1nuiuﬂing a part of each of

eight states, which, named in order geographically, are Virginia,
West Virginia, Kentucky, North Carolina, South Carolina, Tennessee,
Georgia, and Alabama. The attempt has been made to cover all the
essential points in the geology of the deposits taking them as a
whole, with speciul emphasis beingy placed on the distribution, the
ogcourrence, the assocliated rocks, the associated minerals, the
grade of ore, and the genesis of the deposits. Necessarily wuch
material had to be omitted, but it is believed that this discussion

is reasonably complete.
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GTNERAL DISCUSSION

The Mineral

Physical Charaoter.- Barite, known commercially as baryte,

barytes, or heavy spar, is a shite, opaque to transluscent, crys-
talline mineral, having a hardness of 3.5 to 3.5 and a specific
gravity of 4.5 to 4.8, Barite crystallizes in the orthorhombic
system, the crystals usually being the combination of the unit
prism and the basul pinacoid. Well formed crystals, however,

are ot the common occurrence. The mineral usually occurs as
aggregates of straight, or slightly curved, cleavable plates, or
in granular, fibrous, earthy, atalactitic, or nodular masses, The
~ plates are commonly united by their broad sidss in crested, di-
vergent groups. The cleavage is orthorhombic, with c¢(001) perfect,
m(110) perfect, and b(l0l) imporfect. The mineral is brittle,
breaking with an uneven or conchoidal fracture; and, when un&ltured,
has a vitreous to pearly luster, It becomes a dull, earthy white,
however, on weathering. The color is typically white, varying to
shades of yellow, brown, gray, red, or blue. The streak is white.
Before the blowpipe, it decorepitates readily, fuses at about 3,

and golors the flame ypellowish green.

Cherical Character.- Barite is the sulphate of barium (BaS04);

and contains, when pure, 85.7 per cent of baryta (Ba0) and 34.3

per cent sulphur trioxide (S03). In nature, it practically always
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contains other substances, of which the most common are silica
(81Q), lime (Ca0), magnesia (Mg0), hydrocarbons, and the oxides
of aluminium, iron, and manganese. Sometimes strontium is present,
the Kentuoky deposits showing up to 11 per cent of this substance.

Distinguishing Characteristics.~ Barite is euslly distinguishe-

el from other non-metallic minerals by its high speoific gravity,
its cléavage, its insolubility in cold hydrochloric (muriatic)

acid and its apple green coloration of the blowpipe flame.

Occurrence

Barite is a common mineral, having a wide geologic and geo-
graphic distribution. It is formed in rocks of ignecus, sedimen-
tary, and metamorphlc origin, in nearly all cases formed by de-
position from aqueous solutions. The mineral is not found as an
original constituent of igneous rocks, nor is it found in contact
metamorphic zones, pegmatite dikes, nor as a product of dynaumic
metamorphism. It is common gangue mineral in metallic ore veins;
but, as such, is not of commercial value. Travertine deposits
containing varying amounts of barite are also known. Commercially
important deposits of barite, however, may include the following
types:

1. Velins, formed by the filling of fissures, by replace-
ment, or by cementing of fault breccims, the wall
rock being limestone, quartzite, sandstone, schist,
gneiss, or volcanic rocks of different occurrences.

3. Bedded deposits, formed by the replacement of beds of

limestone or pyrite.
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3. Irregular masses, formed by the replacement of
limestone, by the filling of the interatices of
brecclated masses, or by the filling of solution caves,
4, Lumps in residual clays, formed by the weuthering of

any of the ocourrences named above,

Associated Rocks

From the mode of ocourrence discussed above, it is seen that
the mineral has a wide range as to the kind of rock in which it ie
found. These rocks include each of the three major groups,- ige
neous , sedimentary, and metamorphlc.

Of the sedimentary rocks, limestonea and eandstones aund their
residual clays, especially limestones, are the usual ones with
which the mineral occurs associated. In one locallty, however,
Prince William County, Virginia, barite 1is aesociated with Trisssio
red shales and impure limestones as veins. Ocourrences of the min-
eral in limestone or its residual claye are noted in eauch of the
lurger phyesiographic divisions of the Appalachian States.

The known deposits of barite in igneous and metamorphic rocks
in the Appalachian States are limited to the Piedmont Plateau, where
the mineral ooccurs as veins und renlacementa chiefly in schists and

crystalline limestone, occaslonally granite.

Associated Minerals
The minerals most commonly assoclated with barite are calcite,
fluorite, sphalerite, galena, and les: frequently but locally of

importance, quartz, strontiunite, pyrite, limonite, chalcopyrite,
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smitheonite, and manganese oxide. These associated minerals
vary with the individual deposit. The vein and replacement types
often carry metallio sulphides, especlally gulena, sometimes
sphalerite, chalcopyrite, and pyrite. Quartz, caloite, and fluo-
rite are also at times abundant. The residuasl deposits especiully

may oarry considerable iron and mangnese oxldes, as well us Guarts.

Weathering of Barite

Barite is very sparingly soluble in surface waters, and 1t is
because of this fact that it is very slowly dissolved and carried
off. The effect of weathering on barite is to soften and accen-
tuate its fibrous, reticulated structure and to break it into small
masses , or gravel, which are found in the clay above the unweather-
ed deposits., Because of its fibrous atiuotura,however, barite is
not readily reduced to gruvel. Acoompaying these changes, it loses
its luaster and becomes duller, whiter, and more chalky in oharacter
and is frequently discolored by iron oxide. Much of the weathered
mineral is honeycombed from the leaching out of the more soluble
constituents intimately associated with it. It is because of its
sparing solubllity that barite is found in the residual clays above
the unweathered deposits, the more soluble rocks aund minerales assooci-
ated with it having disintegrated and been carried away. These
residual deposits are always of greater areal extent than the un-
weathered deposits occurring below., In some instances, lumps of
barite are carried for considerable distances away from the unweath-

ered deposits whence they were derived,
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| Origin

Barium is by no means a rare element in the rocks of the
earth, Clarke, in computing the average composition of the 1lith-
osphere, found that barium made up 0.08 per cent of the known rocks
of the earth; that is, it ranke with manganese in holding the fife
teenth place in the relative abundance of chemical elements. Igneous
rocks, particularly those rich in feldspar and micas high in potash,
contain appreciable percentages of the element. It will be remem-
bered in thils connection, that the feldspars and the micas carry
varying amounts of barium. It is also found in soils, in plants, in
spring water, in mine water, and in sea water.

It is gonerally agreed that barite ias deposited from solutions,

both hot and cold, that have derived their barium content from the

rocks through which they have passed, whether these rocks be igneous,
sedimentary, or metamorphic. The ultimate source of the barium,
however, is the buarium bearing feldspars and micas of crystalline
rocks, from which it has been dissolved out by the ordinary processes
of weathering. The barius may be aa&riud in solution as the chloride,
the carbonate, or even the sulphute, from which it may be precipita-~
ted as a direct deposit from the waters as a deposit when these

waters commingle with ocertain others, or, as C. W. Dickson has 1
shown, by a reaction between barium bicarbonate and gypsum, or be=-
tween barium bicarbonate and oxidizing pyrite. In the latter re-
action, the oxidizing pyrite is firset inatrumental in transforming ‘
calcium carbonate to caloiun sulphate, and this then undergoes

double decomposition with the percolating barium solutions.
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These reactions might be looked upon as an explanation for the
frequent occurrence of barite in limestone.

Since barite is found as a common gangue mineral in metalllc
ore veins, it 1a.aaaumed, in such cases, to be deposited from hot,
ascending solutions of magmatic origin. In this connection, Full~t
writes, "From the authorities previously referred to (Hillebrand,
Clarke, Emmons, Fallyer, and others) it may be seen that barytes
has formed at the surface of the carth and at depth; that it has
been deposited as a gangue mineral in the unoxidized and the oxid-
ized zones of ore lodes; that it ocours as a primary and a second-
ary mineral; and that it is deposited from cold descending waters
and from hot ascending watexrs.” |

The origin of the 1nd1v1dua1 deposits will be taken up under
the detailed description of the areas.

Geologic Distribution

(Geologlcally, the barite deposits of the Southern Appalachian
Statoes are Qanoaiatud wWith rocks which range from pre-Cambrian to
Triasslic in age. The exact age of the deposits themseélves, how-
ever, is not known.

The age of the rocks in which barite deposites are found may
be tabulated in the following manner:

: 1. Triassic: Virginia.

3. Carboniferous (Mississippian):; Western Kentucky.

- s e ws mm ep e Ws We Eme M an W A as Sy SR GR AR SR M WE Ems P W WE WY e A . W @ W

1,
Hull, J. P. D.; Barytes Deposits of Georgia, Georgia Geological

Survey Bulletin No. 36, Page 3, 1930,
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3. Cambro-Ordovician: Central Kentucky, Tenneesec,
Appalachian Valley region of Virginia, Georgia,
and Alabama.
4, Pre-Cambrian and Cambrian: Pledmont Province of
Virginia, North Carolina, including the Madison
County deposits, and South Carolina.
Geographic Distribution
The Southern Appalachian States include Virginia, West Virginia,
Kentucky, North Carolina, South Carolina, Tennesses, Gaorgia, and
Alabama. Barite occurs in each of these states, with the exception
of West Virginia. Deposits are known in (1) the Piedmont Plateau,
(2) the Appalachiamm Mountains, (3) the Appalachian Valley, (4) the
Cumberland Plateaus, and (5) the Interior Lowlands.
Description by States
A detailed description of the individual areas will now be
taken up by states.
VIRGINTA

Barite is found in a large number of counties of the state,

.but the industry has been confined to only a few of them. The

counties in which barite is found are (1) Bedford, Campbell, Pitt-
8ylvainia, Nuiaon, Buckingham, Amherst, Orange, Louisa, and Prince

William lying east of the Blue Ridge in the crystalline area, or

Piedmont Provinoce, and (3) Tazewell, Russell, Bland, w&tha, Washington,

Scott, Smyth, Montgomery, Batetourt, Rockbridge, Warren, and

Frederick lying west of the Blue Ridge in the Paleozoic sediments
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of the Valley Region. Of these, Bedford, Gampbell; Louisa,
Pittsylvania, and Prince William Counties of the Pledmont Province,
and Smyth, Tazewell, Russell, and Montgomery dountiaa of the
Valley Region have been the chief ﬁroduaera of the State.

Geologically, the barite deposits of Vlrgihla are grouped
into three unlike arcas,-(1) those deposits in the red shale-
sandstone series of Triassic age, (3) those in the orystalline
metamorphic rooke of pre-Cambrian and Cambrian age, and (3) those
in the Valley Region of folded and faulted Cambrian and Ordovician
limestones. (1) and (3) compose the Piedmont Province whichstretches
from the Blue Ridge eastward to the fall belt, or western margin of
the Coastal Plain sediments.

The Triassioc Area

The Triasnio rocks of Virginia comprise a number of belts,
having a northeast-southwest trend and extending in general through
th§ central part of the Pledmont Province. The particulari pelt in
whioh the barite deposits occur crosses the Potomac River west of
Washington and terminates abruptly south of Culpeper. Barite
occurs in the eastern margin of this area about four miles southeast
of Catlett Stution, in Prince William County. This deposit was
worked as early as 1845 and is probably the oldest barite mine in
Virginia.

The rocks of this region, in general, consist of a red shale-

sandstone seriea of Triussic age. Those of the immediate barite
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locality are ferruginous, red, sandy shales and a light-colered
erystalline limestone. The dip taken at numerous places west of
the mine measured 10° to 15° west of northwest. The strike is in
4 northeast southwest direction.

The barite is of good, white quality, finely to coarsely
crystalline, masaive, and largely free from most of the common
impurities. It ooccurs as a filling or cement of crushed and frac-
tured impure limestones and red ahales. The widest of these barite
filled fractures are reported to be 4 to 8 feet. The barite also .
occurs as thin, tabular, cleavable masses in the limestone.

The Piedmont Plateau Reglon

Barite is reported to be found in the following counties of
the Piedmont Region east of the Blue Ridge: Campbell, Bedford,
Pittsylvania, Nelson, Buckingham, Amherst, Louisa, and Orange., It
is also found near Marshall and Upperville 1h the crystalline rocks
of Fauquier County, west of the Triassic area described above. Of
the counties named , Campbeli, Bedford, and Pittsylvania hqve been
the chief producers.

The Campbell-Pittsylvania Area

Beginning in the middle western portion of Campbell County,
a few miles east of Evington, a station on the Southern Railway,
a belt of barite deposits is traced southwestward to 3 or more
miles south of Sandy Level in the northwestern part of Pitteylvania

County, a distance of about 30 miles. Numerous openings have been
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made at different points on the belt, many of which have been
extensively worked and have produced lurge qQuantities of excellent
ore. This belt, being near the Southern Rallway throughout its
entire distance, has abundant facilitiee for shipping the ore. At
eiory point opaped, the barite 1a reported to have outaroupad on
the surface.

Assocliated Rooks.- The principal rocks of the barite belt in

Campbell and Pittsylvania Counties are crystalline schists with
intercalated thin beds of coarsely crystalline limestone, Of the
former, two district types are differentiated; namely, mica schists
and Quartz schists, The immediate rocks with whidh the burite ls
" assoclated are marked by an essential absence of feldspar. The
scghists are oomposed of mica with minimum quartz. They otherwise
haar;zﬁt indicationsof altered sediments.

The limestone, with which the barite is found associated, is
a coarsely crystalline, calcareous murble of considerable purity in
places., The color is generally white, occasionally pink, and some-
times greenish. It contains ferro-magnesian silicate minerals,
especially biotite and tremolite, and frequently chalcapyrite and
pyrite. Manganese and iron oxldes are also noted in places., This
limestone widens and narrows alternately, forming lenses with a
maximum thickness of 60 feet. It conforms to the dip and strike
of the enclosing schists.

On either side of these limestone lenses are found schists.
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In the northeastern portion of the belt, a fine-grained, quartzite
schist of ponsiderable purity, containing small, brightly reflect-
ing scales of white mica underlies the limestone; whereas a vari-
able mica schist of fine texture and thin foliation overlies the
limestone. Variation is from a moderately fine-grained muscevite-
biotite schist at the Baunders-~Phillips Mines to a very fine-grained
lustrous, sericite schist at the Hewitt Mine. A fine textured mica
schist, heavlily charged with minute grains and crystals of black
magnetite, forms additional facles of schist at the Hewitt Mine.
The mica schists are composed essentially of mica without feldspar.
Those mines of the southwestern portion of the belt indicate an en-
olosure of the limestone by a much coarser textured, biotite-mus-
comite schist on the two sides. Feldspar is only scantily devel-
oped in the rock, but thin stringers of quartz are interleaved
at times with the schist and small dike 11ie bodles of a coarse
crystallization of pink feldspar and quartz frequently out across
the foliation of the iohiat.

The third important type of rock, intimutely assoclated with
the limestone, is a black, usually feliated, manganiferous and
ferruginous clay, locally known a8 "umber®, This clay, whoae
.fresh equiValoht is a limestone schist, is belleved to represent
a transition between the well-defined and differentiated limestone
on one hand and the mioca schist on the other. HNear the outerop,

this olay occupies the entire space between the schist walls.
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¥When followed down the dip, however, the limestone appears as a
thin wedge about the center of the thickness of the clay. This
wedge of limestone expands as we continue to follow down the dip,
until finally we reach a point where the clay disappears and the
limeatone assumes the entire space between the schist walls,
Structure.~ These rocks all preserve a general northeast

strike, which varies from N. 30° E. to N.55° E. Greater varia-
tions in dip are observed., At the northern end of the area about

a mile east of Evington at the SBaunders-Phillips Mines, the schists

dip N. 809 _g5° y, At the Hewitt Mine, which is about two miles
8., 70° w, from tho Saunders-Phillips Mines, the dip is to the
southeast and quite steep, affording a distinct synelinal struc-
ture. The southern end of the belt shows a variable dip to the
aoutheast, averaging about 30°,

Aa indicated in these measurements, the folding has not been
of uniform intensity throughout the belt; but, in the northeastern
end, the folding is steeper and of a somewhat closed type, while
in the southwestenn ond; it is flatter and of a more open type.

Mod= cf uccurrence.- Two characteristic: occurrences of the

barite are okserved i n this belt, always in association and equally
as strongly emphasized 1n.one paet a8 in the other. The first

and principal ogcurrence is in intimate association with the corvs-
talline limestone as irregular, lenticular bodies or pockets re-
placing the limestone. These bodies measure 100 to 300 feet or
more in width and generally lie between the footwall of schist
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and the overlying limestones and black e¢lay. Oceurrences have
been reported where the barite pockets are entirely enclosed by
limestone. The ore obaserves the same coarsely crystalline,
massive structure as characterizes the limestone, and in several
places, gradation of the ore into the limestone has been observed.
The second occurrence of barite in this belt is as lumps and nodules
of large and small size distributed in an irregular fashion through
the black, manganiferous and ferruginous clay. Ooccasionally barite
stringers of slight thickness are formed along the foliation planes
of the clay.

Barite and Aasoclgﬁqg Minerals.~ The barite is, for the

most part, massive granular, moderately ocoarsely crystalline, and
of good white quality.

Calcite in the form of the cgaraely crystalline marble, with
which the barite occurs, is much the most abundant.uauooia'e of
tl» barite. Pyrite and chalcopyrite are frequently present as thin
stringers and as disseminated small grains and crystals in some of
the ore, but more especially in the associated limestone. These
minerals are usually intermingled; and, in several instances, a
green staining of malachite has been observed from the alteration
of the ohaleopyrite. Manganese and iron oxides are frequent
associates; but, as a rule, they are not noticeable in the best
grade of the ore. These oxides are more abundant and, therefore,

more troublesome in the ore mined from near the surface. A small
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amount of the ore of the Hewitt Mine, in Campbell County, is
reported to have been highly charged with manganese oxide.
Tremolite hgu been observed in both the black clay and the mar-
ble; and, in places, much biotite ancompanies the tremolite in the
limestone.

The Louisa County Area.

- The barite deposits of this county are located on the Walker
place, three—quarters of a mile south of Mechanicsville and 3
miles southeast of Lindsay.

The rocks are metamorphic, crystalline schiste probably of
sedimentary origin. They are very thinly foliatsd micaceous schists,
considerably altered, the foliation planes of which are so regular .
and closely spaced as to be ocalled locally, "slates®, The strike
is in a gemeral northeast-southwest direction, and observes a
southeast dip, which probably averages about 45°, Exposures of the
rock are rare because of the considerable depth of residual decay
which is chiefly in the form of gray and red oclays. Quurtz frage
ments, both large aﬁd emall, frequently litter the surface, indi-
cating quartz veins or vein-like masses interleaved with and cutting
across the foliation of the achists. No limestone is known to cccur
in this area.

The ore 1se a moderately white grade of coarsely eorystalline
barite, }a&arkably free from impurities other than the usual dis-
coloration from the red iron oxide. Several lumps showed cavities
filled with nearly perfect quartz erystals. Drused surfaces of

large, tabular, barite orystals are abundant. The ord, as far as
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observed, has a general but variable southeast dip. It is re-
ported to be pockety in mode of occurrence, widening and narrowe
ing sharply and frequently and having a thickness of about 3 feet.
The ore probably represents a filling of an irregular fracture in
the cryastalline schists, the barium salt being probably derived

from some mineral or minerals composing the surrounding rocks,
The Bedford County Area.

Barite occurs at a number of different localities in Bedford

County. Several mines near the Campbell County line have yielded
large quuntitiea of the mineral. In the western part of the county,
between Bedford Clity and Roanoke, about 3 miles northwest of Thaxton ,
there ie an interesting oocurrence of the mineral., The barite ocours
in a completely schistose, course-grained granite filling a frac-
ture. BSome distance away from the fructure, the granite i2 entire-
ly massive and porphyritic, the feldspar phenocrysts being of large
dim;nnionn. The fracture avpears to have a N.10°-20°E. coarse and
dips about 80° southeast. The granite in the vicinity of the
fracture is deeply decayed. The barite 1s crystalline and varies

in color from white to deep blue-gray. 1In places, much galena in
small grains and occasionally sphalerite are disseminated through
the barite. I% is quite probable that the source: of the barium

has been the feldspar of the granite. The associated galena and
sphalerite indicate that they were deposited contemporansously with
the barite. There is no evidence to indicate whether they were in-
troduced as soluble sulphides and deposited as such or whether they
were introduced as sulphates and subsequently reduced to the sul-

phide form.
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The Valley Region of Southwest Virginia.

The Virginia Valley Region iiaa west of the Blue Ridge Moune
tains and comprises a vast thickness of Paleozoic sediments, the
principal member of which is the Valley, »r Shenandoah, limestone.
This limestone is separable into several divisiona of Cambrian
and Ordovician ages, Barite is found in a number of counties in
the middle and northern parts of the Valley, but mining in this
province has been confined largely to Russell, Smyth, and Tazewell
Counties in eouthwest Virginia, Vithin recent years, mining opera-

tions have been confined chiefly to Russell and Tazewell Counties,

General Mode of Occurrence.

Wherever commercial deposits of burita have been opened in
the Valley Province, they have been found in association with the
Shenandoah limestone or its residual decay. These deposits observe

certain minor variations of oocurrence from place to place. They

fil1l in part at least, fractures in the limestone; and, in part, they

replace the limeetone.

Wythe County

In the southern part of the county, near the eastern margin of
the Shenandoah limestone, barite is found in association with the

metallic ores in some of the zinc and iron mines. No attention

has been given to the mining barite in this locallty:therefore littl:

is known a8 %P {ts extent or occurrence.
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In several of the brown-iron-ore pits at Ivanhoe, barite has
been observed in some of the limestone pinnacles us protruding,
irregular, porous or cellular masses, intimately associated at
times with pyrite, sphalerite, and galena. These latter minerals,
sulphides, were noted in several instances as enclosures in the
barite., The barite in part replaces the limestoma. Northwest of
Ivanhoe at the Bertha zinc mines, which have been operated for iron
ore, barite is found in pladas embedded in the red clay resulting
from the decay of the limestone. About a half mile northeast of
the Bertha line at the Bar-en Springs iron-ore pits, barite is found
again similarly occurring.

The mode of ococurrence and the associations of the barite in
the above localitles suggest the introduction of the barium salt
along fructuree in the limestone and the partial replacement of the
limestone by barite.

Smyth County

Barite ocours both on the east and the west sides of Marion,
the county seat of Smyth County. The chief mining operations,
howevur, have been confined to the west side of the town. The
barite has been found here both in the fresh, hard Shenandoah lime-
stone and as lumps and nodules embedded in the residual red clays
derived from the limestone. The barite nodules are often found
mixed with cherty masses and with broken or detach®d pieces of

limestone. Gradation from the barite into the limestone has been
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observed., The exposures of limestone, in some placeas, showed
more or less barite mixed with it.

Russell-Tazewsll €ounties Area

The occurrence of barite in this area is limited chiefly
to the southern slope of Kent Ridge and its prolongation both
northeastward and southwestward alorg the valley of the Clinch
River, extending from near North Tazewell on the northeast to
near Lebanon oﬁ the southwest, a distance of more than 30 miles.

The barite oocurs as small and large lumps of irregular shapes
assembled in the residual clay of the Knox dolomite, and in pocket
form and vein-like bodies filling spaces in the limestone itself,
The barite, in part, replaces the limestone. Tﬁu limeatone of this
area is badly faulted and folded, mumercus thrust faults ocourting
in the vicinity of the barite. Tho_ore is orystalline, of good,
white quality, and in most plaoes-qﬁita free from impurities. Iron
oxide is the commonesat impurity, fluorite, chert, and manganese
oxide occurring in small quuntitieu.ut places.

This locality has been a large producer of the mineral.

Genesis of the Virginia Barite Deposits

Judging from the field character and relations of the Vir-
ginia barite deposits, it seems reasonable to assume that the
source of the barium was largely, if not entirely, the rocks in
whioch the deposits are now found. There is no evidence in s"port
of a deep circulation.

The barium of the Valley dapceifa is believed to have been

derived from the Shenandoah limestone, the rock in which the deposit
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is found. Of those deposite‘caat of the Blue Ridge in the Pledmont,
it is not possible to esay whether the barium was derived from the
¢rystalline schists or from the associated limestone maﬁaea, or
from both. It is reasonably certain, however, that the source of
the barium in the deposit near Thaxton, Bedford County, wus the
8ilicate minerals of the granite, probably the feldspar. In all
casea, the barium was probably libsrated and oarried in solution as
the soluble bicarbonate when, under proper conditlons, it was pre-
¢ipitated as ths insoluble sulphate. The presence of pyrite in
the Virginia rocks may suggest the poasibility of its connection
as a precipitating agent in ;he formation of barite deposits, but
lack of sufficient data renders it impossible at this time to
state the conditions under which the precipitation of the barium

sulphate took place and the azents involved.

Conclusion

In discussing the Virginia barite deposits, Watuonl

makes
the following conslusions: _

"], With two exceptions, the barite-deposits are assocliated
with limestone or its residual decay. These exceptions show the
occurrence of the barite in crystalline, siliceous rocks more or
less remote from limestone masses.

- "3, The occurrence of the barite in the limestone is partly

as a replacemént and partly as vein-like masses filling fraotural,

1Tatson Thos. L., Geoclogy of the Virginia Bariteunepoaita. Trans.
A. I. M. E, , Vol. XXXVIII, p. 733, 1908
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and in the residual clays aa loose, nodular masses, irregularly
assembled and of different sigzes and shapes. In each of these
occurrences, the barite is crystalline in texture and is the re-
sult of solution and deposition.
; *3, The barite and associated minerals suggest deposition
from reasonably shallow circulations. The barite is believed to
have been largely, if not ontiroly,.dorivad. in most cases, from

the rocks in which the oonoentrationa'are now found.®

WEST VIRGINIA

So far as is known at the present time, no appreciable de-
posits of barite occur in this state. The same formation, the
Shenandoah limestone (Knox dolomite), which carries deposits of
barite in Virginia and Tennessee outcrops in sections of West
Virginia, but no deposits of barite have been found in associa-

tion with it here.1

KENTUCKY

Barite deposits are known to occur in five districts in
Kentucky; namely,
1. The Central Kentucky District, comprising Anderson,
Bourbon, Boyle, Clark, Fayette, Franklin, Garrard,
Harrison, Henry, Jessamine, Lincoln, Madison, Mercer,
Owen, Scott, and Woodford Counties.
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IBy personal correspondance from Mr, David B. Reger, Asst. Geolo-
gist of the W, Va. Geol. Surv., April 8, 1925.
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2. The Western Kentucky District, comprising Russell,
Cumberland, Caldwell, Christian, Crittenden, Living-
ston, Lyon, and Trigg Counties.

3. Union County.

4. Casey County.

5. Geode occurrences in Clinton, Grant, Eetill, and Lincoln
Counties,

The Central Kentucky District has been by far the most pro-
ductive district of the state, Boyle, Fayette, and Garrard Coun-
ties, in order named, being the principal producers. The Western
Districet and Union County follow in the order named. Caauy County
and the geode occurrences of COlinton, Grant, Estill, and Lincoln
Counties are, at this time, of no commercial importance.

The vein deposits of the first three districts named occur
respectively in Ordovician, Missiesippian, and Carboniferous
rocks, the barite occurring most abundantly in the lowest of these
gtrata divislons and decreasing in each succeeding higher one.

The Casey County occurrence is in Devonian shale; while the geode
cgourrences range through the whole stratigraphlioc series of Ken-
tucky.

Just as the commercial barite of Kentucky occurs in three of
the more important stratigraphic divisions of the state, so is it
connected with the three greatest earth movements, or 41Bturbanoea,
in the rocks of the state; namely, the Cincinnati Geanticline
affecting the Ordoviclian rocks, the Crittenden Fan-fold-monocline

affeoting the Mississipplan rocks, and the Rough Creek Anticline



_32-
af fecting the Carboniferous and Misslssipplan rocks of west« cen-
tral Kentucky. In each instance, these disturbances present

great domal , modified domal, or uplift oonditions..

Central Kentucoky

The rocks exposed in central Kentucky range from lower Miss-
issivppian tb lower Ordovioian inolusive in age. Lower Mississippian,
Demonian, and Silurian rocks ocap small outliers, these rooks hav-
ing been lowered by faulting to the level of the Ordovician rocks
which cover the major portion of the reglon., The barite deposits
are confined to the Ordovician, and are more prominﬁntly develop-
ed in the lower, or Mohawkian, than in the upper, or Cincinnatian,
series of this division. ]

The workable deposite really begin at the top of the Cynthiana
{Winchester) limestone, the lowest member of the Cincinn.tian divi-
sion of the Ordivician. Rather massive limestones carrying small
crinoid stems, together with blue and gray knotty limestones, clay,
and clay-shale constitute these upper beds.

The Lexington (Trenton) limestone, the upper Mohawkian beds,
embraces five members of which the Bigby and the Wilmore beds,
aggregating about 150 feet, offer the beat barite deposits, The
uppermost bed of the Lexington ia a course cross-bedded limestone.
The Perryville (upper Birdseye), which is usually fractured, is
compact and dove-golored with glassy calcite graine disseminated
throughout. This formation does not carry workable deposits of
barita} The Bigby is a coarse grained, heavy-bedded, caleitic

limestone with very little shale interbedded. The upper 40 feet
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is highly phosphatic, and the extreme top very cherty. The Bigby
carries the widest fissures and, consequently, the best barite de-
posita. The Wilmore member ie a coarsely crystalline, somewhat
argillaceous limestone inserbedded with shale. It carries de-
poaits next in value to those of the Bigby, but the deposits are
usually narrower and the lower beds are apt to carry brecoias.
The Logana member is fine-grained, well-bedded,and inclined to
be shaly. This member gives rise chiefly to breccias. The
Curdsville is a orystalline 11meatona, cherty chiefly in the upper
20 feet; occassionally the upper 15 feet 1s coarse and massive.
This member contains mixed breceia and narrow fiesure deposits.

The Tyrone limeatone, while eimilar in composition to the
Lexington limestone, differs physically in its fine, compaot, birds.
eye texture and in its brittleness, making it llable to be easlily
broken into small angular fragments. These properties account for
the bregolas common to thie formation; the ocompactness, at the same
time, accounting for its being almost impermiable to water and to
its slight solubility. There is, therefore, an absence of either
marked fissure or replacement deposits in thés limestone. The
underlying Oregon member is a gray to cream-colored magnesian mar-
ble, which weathers yellow and has a thickneas of 10 to 40, usually
35, feet., The Camp Nelson limestone, the lowest geological hori-
zon oufcropping in Kentucky, has an exposed thickness of 385 feet.
Owing both to its being slightly magnesian and to its coarser,

more open texture, it is more readily soluble than even the Lexington



- 4=
limestone. The deposits are aguin fissure-~filling, and crusti-
fication is common with flourite, barite, and caloite in alternat-
ing bands. The Cémp Nelson member carries occassionally thin.
beds of white shale, which apparently do not effect the character
of the deposits,

Struocture.- The principal structure feature of the distriot
is the Cincinnati Geanticline, which trends a 1little east of north
through central Kentucky, crossing the Ohio River east of Moscow
and extending thence to the latitude of middle Ohio., The Jessamline
Dome is one of the two larger domal culminations of thia structure.
Following the axls of the Cincinnati Geanticline, north and south
from the apex of the Jessamine Dome, the strata dips are.vary gen-
tle, while the greatest dips are those east and west of the apex,
along the eastern flank of the geanticline. The regularity of the ]
dip is, of course, broken by fuults and fault zones, which were
neceasary corollaries to the folding of such rigld strata as heavy
limestone beds.

Attendant upon the uplift and broad, gentle folding, was the
formation of the following fault zone: the Frankfort, the Elkhorn
West Hickman, the Kentuoky Anticlinal, and the Barrett Knob Fault
zones, The Frankfort and the Kentuocky Anticlinal Fault Zones form
a *"V» starting immediately south of the apex of the Jessamine Dome,
the former striking northwest and the latter striking northeast.
With minor exceptions, the barite district lies almost wholly withe
in this *V¥, These fault zones reprecsent minor folds modifying the
regularity of the geanticline. FEach fault zone represents a broade

ly shattered strip, varying locally from a few feet to u mile in
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width and from five to seventy miles in length. Usually a num-
ber of faults and fraotures make up each zone. The faults are of
two typess~the normal fault with vertical or nearly vertical dis-
placement of one wall, and the shift fault, in which one wall has
shifted past the other in the direction of the strike of the fault.
The former type is common to the major fault zones; the latter is
prédominant along the Frankfort Zone and in areas intermediate
between the fault zones. While the wtrike of many 6f the faults
varies from 5° to 10° east or west of north, there are many ex=-
ceptions in which the strike more nearly apprcaohes east and west.
Shearing 1s common between the major fault zones, The strike of
a single fault is often found to vary from east to west of north,
the length of the faults varying from 1000 feet to 5 miles. The
displacement of the normal faults 1s usually lese than 100 feet,
while the movement of the shift faults is seldom more than a few
feet. The faults may reach depthes of from 100 to more than 2,000
feet from the present aurf&ou; and, in many instances, 800 feet or
more has been eroded from their tops. More than 300 faulte have
been mapped and a large number remain to be found, The distance
between parallel veimivaries greatly, but usually parallels are to
be expected within & mile of the cantral fault. The lack of joints,
except in proximity to the veins, is quite marked, and the lack of
caloite or barite seaming, ever more so. |

Barite and Associated Minerals.- The barite of Kentucky is

usually white, rarely blugish-gruy, and even black. Crystale
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occur rarely and, when found, are smull and always a combination of
the unit prism and the basal pinacoid. Analyses of Kentucky baritd
show a Varying percentuge of strontium sulphate, ranging from 0.37
to 31.33 percent; but, for all ordinary purposes, the mixed bariume
strontium sulphate mineral or compounds prepared from it will serve
as well as the straight barium sulphate mineral or compounds prepar-
ed from 1t. The chief exception to this is the use of barite in th
preparation of barium peroxide.

The prineipal minerals found associated with barite in Kentucky
are calcite, fluorite, galena, sphalerite, celestite, limonite (mas-
sive, in scales, as thin stains, or mixed with olay), and some man~
ganese dloxide., Limestone and hydroocarbon stains are also found
frequently assoclated. Quartz and strontianite as incrustations are
agsociated to a lesser extent. The calclte, fluorite, galena; and
gphalerite occur intergrown in all combinations, The celestite appears
intimately blended with barite. The limestone is usually in the

form of angular fragments, which are cemented together by the minerals,

The limestone, calcite, and sphalerite are frequently partly decome
posed, otherwise they are leached.

Mode of Occurrence.- The burite and associuted minerals occur
in three forms of deposits,-veins, bed-veins, and geodes. Only the
firat of these occurrences is economically important, although a
bed-vein may occaslonally prove to be of some value.

Tha veins are vertical or slightly inclined deposita, which
pinch and swell both vertically and horizontally. They may reach a
depth of over 1300 feet, a length of 4 or 5 miles, and a width of

depth
168 feet. The averago/of the known deposits is 600 feet,
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at least half of which carries a commercial product. The average
width of the veins varies from 3 to 4 feet. The deposits fill
three types of fissures,- simple fissures, shift faults, and
normal faults. Those of the first type are rare. The most im-
portant deposits occur in the shift faults, and good deposits
ogcur more frequently in normal faults of small displacement than
in those of great displacement. The veins, although ainuuua,
maintain a fairly regular general strike., They are sometimes short
and arranged in step fashion;sometimes they are linked.

The bed-veins are formed by the cementation of brecciated
limestone. This brecciation results from the crushing of a lime-
stone bed which has either been altered through leaching or else
shrunk by being changed to magnesian limestone (dolomitization).
The crushing results from the weight of overlying beds.

Geodea have been found notably in the Cynthiana limestone,
in some of the upper Cincinnatian limestones, in the Keokuk lime-
atbno, and in the Waverly sandstone. ‘

The deposits are either of the fissure fype, the breccia type,
the replacement type, or a ocombination of two or all of tnem.'

The fissure type is characterized by the arrangement of the
minerals in alternate bands (orustification). Theae bands consist
either of one mineral or of two or more minerals in all possible
combinations. Much of the barite and fluorite belong to this type.
The order of abundance of the principal hinerala is barite, oalc;te,

fluorite, sphalerits, and galena, Angular or partly altered frag-
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mente of country rock are occaslionally enclosed in the veins.

The breccia type occurs both along éhift and along normal
faults. These deposits are least common along faults of great
vertiocal displacement. Deposits of this kind are found in all
veins, but most frequently where the vein cuts compact, brittle
rocks such as the Tyrone limestone. Breccins seem to favor the
deposition of flourspar and calcite somewhat more than the de-
position of barite,

Replacement deposits of barite are found only occasionally in
thie dilstriot, but, when they are found, they usually form orbor-
escent masses with unreplaced limestone between the fibers. Such
barite is usually grayish to bluish in color.

Vertical Distribution Minerals.- The best barite deposits

occur in the Bigby-Flanagan beds of the Lexington limestone.
Flourite is not confined to any specific geologic horizon, but
ranges through the whole stratigraphic series, Calcite and flour-
spar-calcite seem to occur most abundantly in the Highbridge 11m$-
stones, In general, prospecting for these deposits in rocks ydung-

er than the Greendale limestone is not advised.

Western Kentucky
The barite district of western Kentucky comprised the follow-
ing eight counties: Caldwell, Christian, Crittenden, Cumberland,
Livingston, Lyon, Russell, and Trigg, the most important deposits
being found in Caldwell, Crittenden, and Livingston Counties. This

area forms the well-known flourspar distriot of western Kentucky,
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and the barite deposits are incidental to the flourspar in this
area just as the flourspar deposits arc incldental to the barite
in the Central Kentucky District.
| Stratigraphy.- The roocks of this region range from upper
Devonian (Chemung) through lower Pennsylvanian (Pottsville) in
age, the barite deposits being found in the Meramec and Chester
groups of the uiluialippfan.

The Meramec groupe comprises the Warsaw formation, the Spergen
limestone, and the 8t. Louis limestone, the Watsaw formut ion being
a8 vet not definitely 1dont1f1§d in this area. The Spergen lime-
stone generally comprises massive, oolitic beds of light or dark
gray, buff, or drab limestone, interbedded with thinner layers of
various kinds of limestone and occasfionally with thin seams of
yellowish shale. It averages around 100 feet in thickness in this
area. The St. Louis limestone in this region oonsists of at least
300 feet of chiefly dark-gray, rather heavy-bedded, highly siliceous
limestone, interbedded, principally in the lower half, with purer
gray, orinoidal, subcrystalline layers and exhibiting a tendancy
to become shuly in the lower fourth.

The Chester group consists of.a variable series of limestone,
sandstone, and shales, which is separated into four main divisions,.
the Ste., Genevieve linsestone, the Cypress sandstone, the Tribune
limestone, and the Birdsville formation, The Ste. Genevieve lime-
stone uoﬁaintl of a lower member of chiefly white, oclitic lime-
atone, interbeddea with blue oolite, thin bands of sub-crystalline,

erinoidal limestones, and lere and there a seam of green clay shale
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or a bed of fine-grained, argillaceous limestone; a middle
member of light, greenish-gray, very finely arenaceous usually
massive limestone, whioch weathers to a light red or rediish brown,
laminated, soft, porous, more or less caleareous sandstone; and a
top member of variable, thin, fine-grained, earthy limestone, in-
terbedded with soft, greenish,caleareous, clayey shales. The
Ste. Genevieve limestone is about 300 feet thick in this district.
The Cypress sandstone consistse usually of a light brown, massive,
fine to medium-grained(rarely coarse) quartzone sandstone. The
Tribune limestone comprises thin to thiock bedded, fine-to coarse-
grained, generally light-gray limestones, more or less abundantly
interbedded with thin seams of calcareous, clayey shale,a nd
occasionally with thin beds of sandstone. The Birdsville fzima-
tion i3 an extremely variable series of sandstones, shales, and
limestones. The velns carrying barite occur especially in the
Ste. Genevieve and St. Louls limestones.

Structure.~ In a broad way, the Western Kentucky District,

the rocks of which extend into Illinois, represent two truncated,
stratigraphic domea. The northern one centers in Hardin County,
Illinois, and is the sharper, wmore complete one of the two. The
southern dome is so badly broken up and eroded that 1ts eenter
cannot now be definitely fixed, but it was probably somewhere
along the Tennessee River not far from the town of Grand Rivers.
Both démaa are irregularly circled on the north and east by an
esoarpment formed by the Mansfield sandstome. On the southwest,
the district 1s bounded by the remains of an ancient and often

submerged anticlinal fold, against and over which deposits were
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pilled from both sidea. It is an elevation on this anticlinal
fold that is supposed to be the center of the southern dome. From
here to the Mansfield Escarpment, the Mississippian formutions
occur in successive but very much interrupted bands. To the south-
west, the Cretaceous and Tertiary clays overlap the slope to, and
in places across, the Tennessee River.

The barite district oontains a large number of normal faults,
striking in many_diraotions, chiefly northeast, northwest, and eaat
named in order of impostance. Their maxium displacement ranges
from 300 to over 1400 feet. The planes of these faults divide the
area into a large number of very unequal, but always sharp-sided
polygons. As a rule, the lines of faulting are practically straight.

Very little looal folding occurs in this region, but, in
Crittenden County, dikes and ahéuta of miga-peridetite are to be
found. The dikes, for the most part, have a northwest trend, are

from 3 to 35 feet in width, and probably have great length.

Minerals of the Ore Deposits.- The minerals forming ore de-
posite and associated with them in this district are barite, galena,
cerussaite, pjromorphite, sulphur, sphalerite, amithsonite, hydro-
zincite, calamine, greenockite, pyrite, marcasite, limonite, chalco-
pyrite, malachite, fluorite, ocalcite, quartz, kaolinite, and ankerite,
In addition to these, small quantities of some of the hydrocar®on
compounds are occusionally found in the veins, O0f these mineruls,
only fluorite, barite, galena, sphalerite, and smithsonite are

known to be of economic importance within the distriot.
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Barite is usually found in massive, fine-gralnod aggregates,
although it 18 occasionally noted as corystals, especially in small
ggvities in the partially weathered, more massive forms. The
individuals of the massive barite are generally thin and pllty
and are frequently grouped in arborescent forms.

Mode of Oocurrence.- The barite of western Kentucky is found
chiefly as a vein mineral in flourspar depcsits, which occur as
(1) vein deposits filling fissures caused by faulting, (2) oree
cementing breccias of country rock which has been thoroughly shat-
terod by differential movements, and (3) metasomatic replacements
mald¥y of the country rock or of rock fragments in deposita of the

other two classes, The three types are frequently associated, and

| the first two may grade into esach other. Fluorite, barite, some

galena, and some sphalerite are found in fisaure veins, which are
by far the most important occcurrence, The same ores occur as a
cement to breccias, while those found as metasomatic replacemente
include mainly sphalerite below the influence of surface oxidation
and smithsonite within that zone.

The width of the veins varies oonsiderably, the maximum width

thus far recorded being 19 feet. The most important veina, however,

do not exceed 6 or 8 feet in width. The veins have been too little
exploited however, to make it possible to state with any degree of
gertainty that the 1nd1v1dual ore bodies are continuous for more
than one-fourth of a mile. The veins are not perfectly straight,

either horizontaliy or vertically, both dip and strike changing
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from point to point usually in accordance with the dip and strike
of the fault plane. The dip of the veins is always high, generally
80° or more.

Barite is common in some of the veins, although in many, if
not most of them, i1t is not found at all. Taking the.diatrict'ua
a whole, however, it ie probably next in abundunde to calcite as
a vein mineral. 1In many cases where it occurs it forms only a
amall proportion of the vein, although occasionally it is the chief
constituent. Seams is brecciated rocks and narrow veins some-
times consist wholly of this mineral.

Barite occurs in all the rocks in which fluorite is found.
Where seen only in small amounts it was, as a rule, along the mare
gin of the vein, never distributed through it. When occurring with
fluorite in seams, 1t sometimes shows symmetrical banding. This
banding banding is the most pronounced structural feature of the
veins and is shown to a greater or less extent by most of them.

Origin,- The various writers who have studied the western
Kentucky vein deposits are generally agreed that they were formed
from solution, -and that the source of the materials has been the
limestones of the region. It is not impossible however, that the
source of some of the minerals at least, wmay have been the magma
from wich the peridotite dikes were derived. Smitﬁ'auys, " It is
not probable, however, that the dikes themselves ar¢ the somrce of
the fluorite, chiefly on account of the total volume of the fluo-
rite veins as compared with that of the igneous dikes and the very

small fluorine content of the peridotite." It has also been sug-
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gested thnt meteoric waters ciroulating in dolomitized limestone
at 2 level below the Carboniferoue formations were heated by the
intrusion of the dikes, produeing convectional currents and pre-
gipitation from solution at higher levels along the lines of

faulting.

_NORTH CAROLINA

North curoiina is one of the important barite-producing states
in the Southern Appalachian region. The deposits ococur in two
areas of rocks,-(1) in Madison County in the western or mountainous
part of the state, and (3) in Gaston, Cleveland, and Orange Counties

in the Pledmont region,

Madison County

Barite is found in large quantities in the region along the
French Broad River, northwestward from a lifle drawn approximately
‘northauat and southwest through Barnard. Little.pronpoobing has
been done beyond a few miles from the French Broad River and the
Southern Railway along ita banks, because of the transportation
difficulties encountered in the rough mountain country. There ls
no reason to believe, however, thut the barite ia confined to the
strip along the waliway; in faot, it is known that the reverse is

the case.
Rogk Types.- The rocks of this region comprise igeous, ancient

—O—-nﬂﬂnﬂﬁhh--—---—nq—-—-ﬁﬁ-ﬁ—————.

1U1rich, E. 0. and Smith, W. S. T., The goag, 21ng, znd Flourspar
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metamorphic, and sedimentary bodies,all more or less altered elnce
their materials wer: brought together. Some of them are very an-
cient, going back to the earliest known period. They consist of
two groups of wildely different age and character,- (1) the igneous
~ and metamorphic rooks, including gneiss, schist, granite, diorite,
and eimilar formations, and (3) sedimentary strata of lower Cambriap
age, inoluding conglomerate, sandstone, shule, limestone, and
their metamorphic equivalents. Ordovician rocks are found in a
small and unimportant area. The older of these groups occupies the
groataat area; the younger, the leust,

The barite is found in a rock type of eaﬁh of the above named
groups, the Max Patch Granite of the older groups and the Snowbird
Formation of the younger group.

The Max Patch granite consists almost entirely of coarse gran-
ite, in places porphyritic, in places of uniform grain. The prin-
cipal minerals of this rock are orthoclase and p@ﬂg{oolase feldspar,
martz, biotite, and a little muscovite; the aucéasérv minerals are
magnetite, pyrite, and epidote, the latter being, for the most
part, in secondary veins and patches. The color of the rock ranges
from light gray to dull white to f red.

The Snowbird formation is composed mainly of fine and coarse
quartzite, interbedded with conglomerate and arkose, and subordinate
layers of gray and black state. Most of the beds are light colored,
white or gray but there is oonaideruﬁle variation in this respect,

dark bluish gray and reddish beds having been observed.
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Structure.~ The rocks of this area have undergone many
alterations, having been bent, broken, and metamorphosed to a
high degree. The structures thus resulting trend in a general
northeast-southwest direction, there being much less regularity,
however, than is usual in the Appalachians. The folds are large
and intricate, and are broken by iummense thrust faults, both the
folds and faults varying widely in the direction of thelr strike.
The barite areas occour in a belt near and parallel to one of the
principal thrust faults of the region.

Barite and Associated Minerals,- The barite is usually of #«
high purity, Some specimens show a yellowish oolof, an olly luster,
a nearly transparent diaphaniety, and a structure inclined. to be
columnar with long poree somewhat like stick candy. These speci~
mens ure homogeneous in nature. Other specimens are clear, soft,
and crystalline with exceptional brilliance and whiteness. The
chief associated minerals are fluorite and silica. Pyrite, and
manganese, iron, and aluminum oxides are also sometimes found
assoclated.

Mode ot;ggourronocin The deposits are in veins of the fissure

and brecciated types, occurring in the Max Patch granite and, to a
less extent, in the Snowbird formation, which lies unconformably
thereon, They usually occur near the contact of these two rock
types, and are, according to Hatkinn% sometimes associated with
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limestone. The barite arcas eccur in a northeast-southwest
belt near and parallel to one of the principal thrust faults
of the region. Prattl states that the veins vary from 3 to 10
feet in thicknese and that the barite is practically free from
impurities; whereas Koitha states that the barite occupies irre-
gular veins and gushee in the country rock and that these veins
are rarely over a foot in thickness, usually several inches., One
vein located near Sandy Bottom Station on the Southern Ruilway
is described by Mr. Betts, a mining engineer of Ashville, N. C.
He stutes that the veln strikes north 10° east for a distance of
a mile and dips 30 to 60 degrees.

Origin.- According to Keith, the barite was deposited from
aqueous solutions subsejyuent to the metamorphism of the inclos-
ing rocks. The ultimate source of the material is prebably the
great mase of granite within which it ie now found. These con-
clusions are bused on the.arrangement of the barite and the faot
that 1£ oceure in large crystals and orystalline masses which
have not been deformed, as have the minerals of the incloesing

rocks.

The Piedmont Region
Barite occurs in Gaston, Cleveland, and Orange Counties of
the Pledmont Region of North Careolina.

1 Pratt, J. H., Economic Paper No. 6, N. C. Geol. Surv.,
pp. 63 to 65, 1903.

3geith, Arthur, Ashville Folio, N. C.-Tenn., No.116, U. S.
. 8. pp.g, 1 -
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In Orange County, barite of‘good quartz is found 3 1/3
miles southeast of Hillsboro, near the Chapel Hill Road. Some
development of this occurrence was in progrese in 1901.

The barite in Gaston and Cleveland Counties occurs in a
belt, known as the Kings Mountain Belt, which extends several
miles in a southwest direction from Bessemer City.

The country rocks are, for the most part, ocrystzlline schists
and gneisses, the former being micamceous, chloritie, argillaceous,
and sometimes graphitic, the latter, micaceous, The strike of
these rocks is in a general northenst-southwest direction, and the
dip 1a'ganurally to the west at very steep angles. Oooaaignally
lenticular bodies of siliceous, magnesian limestone have been ob=-
served. Quartzite forms the higher ledges of the mountaine of
the region. This whole region has been subjected to faulting and
folding.

The barite is granular, sometimes coarsely orystalline; and,
in some places, cleavabl: surfaces two inches across are noted. The
quality of the barite, as a whole, is good, and, by giving some
care to its selection, barite of the first quality can be obtained.
The associated minerals are gquartz, galena, sphalerite, pyromorphits,
and staine of iron and mangunese oxides.

The barite ocours in lenticular veins in a pyrite-bearing
sericite schist. The veins strike N. 15°-40%E. and dip at high
angles, usually toward the west. The dip and strike of the veiﬁa

conform to the cleavage of the schists. The fissures and crevices,
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now occupied by the barite, were very probably formed by the
faulting and the tearing of the schists apart, the veins themselves
being formed partly by replacement of the pyritiferous schist and
partly by the filling of open fractures. These veins range in
thickness from 2 1/3 to 8 or more feet and are 400 or more feet in
length., Cyanite schist outcrops neur the veins on the west side;
and lenses of magneaian limestone occur in the region, but, so

far as observed, are not found in association with the burite.

SOUTH CAROLINA

Barite has been found in South Carolina along the Kings
Mountain Range in the Abbeville-York Zone. Specimens of the min-
eral have boﬁn obtained from the vicinity of Kings Creek, a station
in Cherbkea County on the Blacksburg-Yorkville branch of the South-
ern Rallway and from a locality near Rossville in Chester County.
The former locality 1s about thirteen miles southwest of the Law-
son Mine in Gaston County, North Carclina.

The barite apoears to have been deposited from solution in
fissures of hard mica schists, now weathered above the valley lines
to the unotuous hydro-mica form. The country rock has been great-
ly foliated and more or less deformed.

In the deposits in the vicinity of Kings Creek Station, the
barite occurs in quartz-sericite schist as lenticular veins. This
schist strikes northeastward and dips southeastward at an angle of
about 43°, Thus far, limestone has not been observed in association

with the barite deposits., The barite is of good quality, massive
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granular in texture, and varies from pure white to pink in color,
the white predominating. There is apparently no difference in
quallity in the differently colored minerals., Some parts of the
veins are very pure, being singularly free from assooiated minerals,
but other parts contain a little galena and less fine-grained quarts.
Occasinnal inclusions of pyrite cause local areas of stain. The
veins have a general strike of about N.35° E. and a dip of about
40° to 45° southeast. The greatest thickness observed was 6 feet
of maussive, white barite; while one outerop is conspicuous for
more than 500 feet in length., The veins conform roughly to the
structure of the inclosing schists, and sharp contacts between the
vein and the country rock are usually shown, although small in-

Q, clusions of the schist are incorporated in the barite in places.
Branching veinlets, which fill fractures that oross the structure
of the sohists, arc given off from the main veins., The field
evidence indicates that the veins have had a similar genesis to
those farther northeast in Gaston County, North Carolina.

The sample obtained from the Ressville area was of good

grade, but the locality has not been examined.

TENNESSEE

Barite is found in many localities in Tennessee, but the more
important deposits occur in the eastern part of the State. The
ochief localities are (1) the Sweetwater District, centered ubout
the town of Sweetwater and including parts of Loudon, McMinn,

"’ and Monroce Countles, and (3) the French Broad District, which in-
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cludes parts of Cocke und Sevier Counties on the North Carolina
line. Barite is also found in Green couhty about twelve miles
from Greeneville, in Davidson County near Hayaborough, and in
Bradley, Jefferson, Smith, and Washington Counties.

The Sweetwater District

The Sweetwater District is the largest and most important
barite district in Tennessee. The arca liea near the middle of
that part of the Great, or Appalachian,Valley included within the
limits of the State of Tennessee, It includes those parts of
Loudon, MoMinn, and Monroe Counties centered within a radius of
20 miles about Sweetwater, a town on the Southern Railvway 43 miles
southwest of Knoxville.

Stratigraphy.- With the exception of a small arca in the
northwestern part of the district, the rocks all beleng to the
Camhrian and Ordovician Systems, the outeropping formations ocour=-
ring in belts extending from northeast to southwest. The Cambrian
is represented by eight narrow bands of shales and sandstones,
fAltarnating with these bands of Cambrian formations ure wide b:nds
of limestones and dolomite most of which belong to the Ordovician,
Chief among these is the great Knox dolomite formation, which
underlies the greater part of the district and in which the barite
deposits occur. This formation 18 a massively bedded, dolomitioc
limestone, contuaining in places a large amount of chert. The
chert occurs as nodules and masses in the astrata asometimes in such

amount as to almost constlitute beds. Because of their ability to
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resist erosion, the chert beds stand aut more or less prominently
as ridges, Accompanying the Knox are higher formations of shales,
limestones, and ferruginous sandstones of the same age. In the
northwestern part of the district is a small area underlain by
formations of Silurian, Devonian, and Mississippian age,

Structure.~ The rocks of this reglon have been greatly

faulted and folded, BSeven great thrust faults occur within the
district as mapped, in addition to which are many minor breaks

ans slips. The planes of all these faults strike in the general
northeast-southwest trend of the reglon., The beds, in general, dip
from 10 to 40 degrees southeast, more commonly 30 to 30 degrees,
and strike northeast and southwest. Some beds, however, dip to the
northwést. In some cases, especlally in the immediate vicinity of
faults, the dip may approach vertiocal.

Barite and Assogiated Minerals.- In its unaltered condition,
the ore of this district is a orystalline, massive, gray or grayish
white barite with.a vitreous luster and sometimes stained pink or
brown by iron oxide. When subjected to weathering conditions, the
mineral assumes a dull, lusterless, white appeatance and ultimately
orumbles to a white powder. The surficial portions of the residual
deposits are, thereofore, likely to be reduced to a fragmental con-
dition, known as "gravel" ore.

The minerals associated with burite in this distriot are
fluorite, chert, iron oxide in the form of limonite, sphalerite,
galena, anglesite, calcite, and manganese oxide. Fluorite is of

frequent occurrence, being usually confined to certain purts of the
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vein and absent in others; chert is present in a greater or less
amount in all the deposits; iron oxide, in varying amcunts; while
gphalerite, galena, anglesite and manganese oxide occurd in small
amounts in places. In addition to these minerals, inclusions of
the country rock are assoclated with the barite in breccliated de-

posits,

Mode of Ocourrence.- The barite of the Sweetwater Distrioct
occure in two forms of deposits,-(l) as bedded veins or shatterasd
zones in the Knox solomite, and (3) as lumps and masses in the
overlying residual clays derived from the decay of the dolomite,.
Only the latter form of deposit 1s of commercial importance at
present.

Three separate veins or belts are reconized, although these may
be one and the same repeated by faulting. They are the Howard
Vein, the Garrison Vein, and the Culveyhouse Vein. These veins all
ogecur in the Knox dolomite at nearly the same horizon in the for-
mation; that is, about one~third its thickness below the top of the
formation, or at about the top of the Copper Ridge Chert. A few
small deposits appear to lie outside the limite of these veins,
but they are apparently local and of little importance. The veins
strike in a general northeast-southwest direoction, and extend in
length entirely across the area. The width of cne of the veins, as
shown by the outcroppings in the bed of a dry weather branch, is
about 800 feet. The thickness of the overlying barite-bearing

clay whioch results from the weathering of the dolomite, may be
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100 feet or more in places; but the average thickness is much
less this.

Origin.- In their original form the ores were deposited
from solutions carrying burium sulphate, which circulated through
the brecciated zones in the Knox dolomite. These depositions
more or lese completely fliled the cavities and cemented the breccia
together., Indications of deposition in irregular epaces is seen
b’ the banded and crested structure of the ore, whilo;in places,
deposition appears to have ceased before the cavity wus gompletely
filled, leaving wvacant spaces, or'*vugn', lined with projecting
erystals of barite. The ultinate source of the barium was evi-
dently the dolomite and the assoolated limestones, analyses of these

rocks showing an appreciable percentage of barium.

The French Broad Distriot .

The French Broad Distrioct includes parts of Goche‘und Sevier
Counties, looated on the North Carolina line in the mountainous
region of the Btate, south and a little east of Knoxville,.

The rocke of the regiocnyin the main, consist of samdstones,
conglomerates, and shales, which have been metamorphosed to quart-
zltee and slates. The strike is in a general northeast-southwest
direction, and the dip ie usually to the southeast at a high anple.
These rocks have been greatly faulted and folded.

The barite, which is at places bluish in color amnd crystalline,
ocgurs as masses and stringers in clay-filldd veins which tend to

parallel the dip and dtrike of the ineclosing rocks. Several opéen-
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ings show the width of the veins to range from oné to ten feet.
Asgociated with the barite in the veins,bus been found, in addition
te the filling of clay, white quartz and iron ore; bui the deposite

are, a8 a whole, very free from impurities.

Green County

The barite deposits of this county have been worked at four
localities; namely, about four miles northeast of Greenville,in
the vicinity of Jearoldstown, five miles south of Midway, and.
near Morristown,

These deposits, like those of the Sweetwater District, occur
in veins in the Knox dolomite and in the residual clays averlying
this formation. The veins appear to be several foat in width
and to follow the bedding of the country rock in 4dip and strike.
The dip taken at one locality was found to be 60°, N. 40°W. Sphal-

erite has been observed associated with the barite.

GEORGIA

The barite deposits of Georgia are situated in the northw
western part of the stute both in the Appalachian Valley Province
and in the Piedmont Provinee. The physiographioc boundary between
these two groat provinces is the escarpment of the Cartersville
Fault. This fault, likewish , is the line of separation between
the Paleozoic sediments of the Valley and the Paleozoic and pre-
Pileozolo metamorphosed rocks of the Plateau.

In the Piedmont Plateau, the rocks in which deposits of burite

ooour are, beginning with the oldest, the Corbin granite, the Pine~
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log conglomerate, and the Wilhite slate; in the Appalachian
Valley, they are the Weilsner quartzite, the Shady limestone, the
Cartersville shale, the Conasauga formation, and the Knox dolo-
mite. These roocks, ranging from igneous Arghean types to sed-
imentary Paleozoic types, will be descoribed in the districts in

which they occur.

nggs and Deposits

The barite deposits of Georgia may be classified into six
types according to their modes of occurrence; namely, (1) vein
deposits, (3) replacement deposits, (3) brecocia deposits, (4)
residual deposits, (5) colluvial deposits, and (8) alluvial de-
posits. The first three types mccur in hard rock, or consolidated
formations; the last three, ln unconsolidated material. Only the
residual and colluvial deposits are of commercial importunce, ale
though a few deposits of the vein type have been worked on a small
scale.

With the deposites of the vein type may be grouped fraotury-'
filling. WMuch of the breccia ore is alse a fructured phase of
vein-filling., Veins and fractures filled with barite are not com-
‘mon in the known rocks of Georgia} bwt there are several occurrenc-
es suffieient teo indic .te that the large, fragmental ore deposits
agcoumilated by the weathering of ieins. Most of the veins occur in
limestone with thelr exposures generally ill-defined as regards
attitude and extent of the ore body. The observations made, how=-

ever, indicate that they vury from a few inches to three feet in
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thickness. It is noi always clear whether they represent true
veins or replacements,

Many of the ore bodles of the residu.l type have accumulated
from fragments weathered out of deposits that formed in veins and
as replacements in limestone. Ore fragments are found showing barite
ocoupying portions of finely-granular but somewhat porous, sili-
ceous material from which the calcium carbonate hus apparently
been removed. In such instances the barite has repluced the more
calcareous portions of the rock.

The breccia type of deposit forms a large number of the barite
ore bodies of Georgia. Much of the brecciated ore is found in the
residual deposits, wherc some of the brecciated masses consist of
angular limestone fragments cemented together by barite, and others,
of barite fragments cemented by ferruginous material of both ocherous
and limoniticcharaoter.

Residual deposits as here defined form, at present, the only
profitably workable deposits in Georgia. The term "residual®,
a8 here used, 1is not restrioted to those ore bodies that have been
left behind in place, but it is intended to embrace also those
other fra:mental aocumulations that have been added to the stricte
ly residual deposits and have thus been concentrated in unconsoli-
dated material by long continued weathering agencies such a& frost
action, hilkide creep, and gully wash. The term "residual" is ap-
plied to these accumulations, because they are genarally in the red
and yellow soll mass that overlies or represents the ore-bearing

rock, which is, as a rule, limestone. Residual deposits may have
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been formed from any or all of the three consollidated types,-
vein, replacement, or breccia.

All the large deposits of Georgia may be desoribed as col-
luvial deposits; that is, they are unconsolidated accumulations
formed by the wearing away of hillsides, and they atill ocoupy
hillside positions. Since the colluvial deposit 1s a gradual
accumulation from strictly residual ore, the ore in place slowly
passing by means of hillside creep into a strictly secondary po-
sition, 1t cannot be definitely separi.ted from the residual de-
posit. The principal deposits are, therefore, both residual and
golluvial in nature; and, for this reason, Hull1 has called them
"gecondary-residual® or *residual-hillside" deposits.

Although alluvial, or water-borne, accumulations of barite are
not recognized as distinet and separate ore bodies, they deo form a
part of several important deposits. The close and comnon associa-
tions of stream and beach gravel with the ore deposits, the round-
ed pebbly appearance of sofe of the barite itself, and the distinct
and almost horizontal stratifiocation of some of the unconsolidated
material are all good evidences that water transportation has con-

tributed in a small way to the secondary deposition of the ore.

Types of Ore
The principal types of ore filound in Georgia may be classified

as (1) orystalline and (3) granular. The crystalline ore is both

coarse and fine in texture, transluscent in thin fragments, and

1
ﬂp. Oit-
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generally slightly bluish-white in color. The granular ore is
finely granular, opaque, and dull white. Different phuses of
the two types are caused by iron, manganese, quarts, limestone, and
other impurities. There secms to be little, if any, difference in
the chemical composition of the two types, although the opaque,
granular ore is the weathered and thus the somewhat altered and
sof ter product. Both types occur as irregularly shaped fragments,
some angular, some with smoothly worn surfaces, ranging in size

from mere grains to mas-es several feet thick.

Origin of Deposits
The barium, originally in the feldspars and micas of the

erystalline rocks, wus removed in solution by circulating meteoric
and thermal waters and carried from uncertain depths upward through
channels made by faulting and fracturing in the earth's crust to
limestone formations where favorable precipitatiog roactions caus-
ed the deposition of the barium sulphate, barite. It is not
thought that the sulphate was formed by the reaction between barium
carbonate, or witherite, «nd oalciuﬁ sulphate, or gypsum, as has
been sugyested for the origin of some deposits, because neither
of these minerals has been found assoclated with any of the deposits
studied. |

It has been observed that the larger ore bodles are near the

great Cartersville Fault and that the smaller deposits are near

minor faults or neqr the contact of one formation with another.
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The ore bodies were deposited in Archean and early Paleozolc
rocks about the end of the Paleozoic Period when the Appalachian
deformation was in progress and the structure of the Pledmont
Plateau and the Appalachian Valley was complicated in a most con=-
fusing manner by folding, fracturing, and faulting. Faults and
fissures formed by this shattering became the channels for_mnny
different mineral-~bearing solutions from which barite was one of
the most importaht ores deposited. During subseguent perleods of
weathering and degradation of the mountains found at that time, the
original deposits of barite have been exposed and the enclosing
rocks have been greatly worn away, leaving the more resistunt and

less changeable ore behind as residual-hillside accumulations.

Distribution of Deposits

The barite deposits are almost wholly in the Appalachian Valley
division. of the northwestern part of Georgila, occurring princi-
pally in the wvicinity of Cartersville, Bartow County, about 40 miles
northwest of Atlanta, and in minor quantities and isolated locali-
ties from the Alabama line near Esom Hill northeastward to the
deposits near Ruralvale, 6 miles scuth of the Tonnessee line. This
areca inoluding these scattered deposits is 75 mlles long and 35
miles wide at its greatest width near its center. The following
seven counties named in order from the Alabama line northesast to
the Tennessee line contain deposits: Polk(?), Floyd, Bartow,
Cherokee, Gordop, Murray, and !hitffiald.
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All the large deposits and all that were being worked in
1919 are in the Cartersville mining district in the south-eastern
part of Bartow County. A smaller and inactive district includes
the old mines near Eton in central Murray County. In addition to
these, seven other districts will be described or mentioned in this
paper; namely, (1) near Bass Ferry, eastern Floyd County, (3) south
of Plainville, northeastern Floyd County, (3) southwest of Stiles-
bore, southwestern Bartow County, (4) north of Kingston, western
Bartow County, (5) southwest of Waleska, western Cherokee County,
(8) north of Plainville, southwestern Gordon County, and (7) near
Ruralvale, eastern Whitgfield County. The occurrence reported

near Esom Hill, Polk County, is doubtfully in Georgla.

The Cartersville Distrioct

The Cartersville Distriot oomprised an area in the south-
eastern part of Bartow County 18 miles long, from the vicinity of
Emerson at tﬁe south end to the vicinity of Pinelog and Martin's
Hill at the nerth end. Its greatest width,in the vieinity of
Cassville and Rowland Spring.,is 7 miles. Thus limited, it lies
wholly within the Appalachian Valley just west of the Cartersville
Fault.

The principal barite deposits are confined to the southern
part of this district, domprising an area about 6 miles long and
3 miles wide, extending northward from Pampkinvine Creek on the
southside of EtowahRiver to the mines northwesat of Pine Mountain

on the north side of the same river,



r

™,

-58=
Rock Types.- Including in the Cartersville barite district

the isolated deposit at Iron Hill in the Pledmont Plateau, € miles
east of Cartersville, we find that the stratigraphic sequence of
the rocks begina with the Archean and ends with the upper Cambrian
formations. The ancient orystalline rocks of the Piedmont Plateau
east of the great fault are included in this discussion, because
some of them contain feldspars that are probably significant as the
ultimate source of the barium. The following formations are those
with whioch barite is mnore or less assoclated in the Cartersville
District.
Cambrian
Conasauga shale and-limaatona
Cartersville shale, slate,and sandstone
Shady limestone
Veisner quartzite
Ocoee
Cambrian (7?) or Algonkian (?)

Wilhite slate and limestone lentils
Pinelog conglomerate

Archean
Corbin granite

The Qorbin granite is a massive, coarse-grained rock, con-
taining large porphyritio arystals of feldspar (microgline ) in

a ground-mass of plagiaolaso feldspar, muscovite, anc. blue quartz,

Some parts of the rock have undergone goneiderable alteration,
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having been converted into an augengneiss. Since the iargeut
barite deposits of the State occur in sedimentary rocks near this
grunite mass, whose @ilicute minerals contain barium, it seems
probable that they owe their ofigin in part at least to it. A
chemical analysis by H. N. Stokee shows 0.30 pergent of barium
oxlde. This rock constitutes the hills of the Pledmont Plateau
east of Pinelog, Brushy Knob, Pine, and Signal Mountains.

The Pinelog conglomerate borders the granite areu on all
gides but the southeast. It forms many of the hills and smaller
mountaine of the region and 1ies along the eastern flank of Brushy
Knob and Signal Mountains. This is a rather heterogeneous for-
mation composed of conglomerate, arkose, quartzite, ailicsous
phyllite, and graphitic slate, all much sheared and largely al-
tered to sericite aschist umd gneiss., It seems to be an altered
phase of the granite, and its border, or peripharal,character, is
shown in its areal distribution.

The Wilhite slate likewlise surrounds the Corbin granite area
by narrow borders 1/8 to one mile wide. It comprises slate and
schist, characterized by carbonageous, or graphitic, material and
contains limestone lenses that have prcbabiy arforded‘fuvorable
oonditions for the deposition of barite by replucement.

The Weisner quartzite,correlated with the Erwin guartzite of
Virginia and Tennessee, with the overlying Shudy limestone 1s one
of the most importunt formations of the bufite district in its
relation to the occurrence of the barite deposits. It extends

along the western side of the Cartersville Fault from Pumpkinvine
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Oreek north-northeastward about 18 miles, the length of the whole
Cartersville District, to Pinelog Creek. 1In the barite district
proper, it occupies the foothills, or ore bearing area,and is

32 to 3 miles wide. Although the area thus described has been
mappad?ind is almost all quartzite, no small part of 1t is under-
lain by Shady limestone. This formation, as associated with the
barite deposits, strikes north-northeast and north-northwest and
dips 45° to 50° southeast to northeast.

The Weisner quartzite oconsists chiefly of vitreous quartzite,
although it also contains some beds of fine conglomerate gnd Prob-
ably oonsiderable beds of siliceous shales. The thickness of the
formation is probably 3,000 to 3,000 feet, but may be considerably
more. All analyses that have been made of this rock show an
appreciable percentage of barium; in fact, a higher percentage than
is shown by angjggzk associated with the deposits., Specimens
collected by the late Dr. Thomas L. latsonl show 4.46 percent barium

sulphate; whereas samples colleoted by Hul1?

of the Georgia Survey
show 0.40 and 0.15 percent barium oxide,

| The Shady limestone, including the unconsolidated products

of its decomposition, is the formation tha" contains the barite
deposits of the distriot. It overlies the Weisner Quartzite and
occupies an area paralleling that formation on the west. It ranges

in width from 1/8 to 1 1/4 miles, and is evidenced by low=lying

lwatson, Thos. L. and Grusty, J. g§., Barite of the Appalachian
Btatag, Trans, A. I. M. E., Vol. LI ., 1915.
Op. cit.
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gently rolling hills. This formation wae formerly called the
Beaver Limestone; but, since it does not occur at Beaver Ridge,
Tennessee, and since it has been correlated with the Shady lime-
stone of Virginia and Tennessee, the old name has been abandoned
by Hull1 and the name *Shady limestone® adopted. It consists of
gray, dolomitio limestone, generally rahher sandy and, in places,
clayey. The prineipal charsoteristics of the weathered phase are
the chert llke masses of siliceous and ferruginous rock and the re-
8idium of red clay soil. The thickneus of the formation, us es-

timated by Hayes®

ranges from 800 to 1300 feet. Analyses of spec-
imens collected show that the content of barium in the limestone
itself i@ neither large nor widespread, only one of five spedimens
showing any barium content. This specimen-showed 0.55 percent
barium sulphate.

The Cartersville formation occuples a narrow belt juat west
of and parallel to the Shady limestone. This formation is a
potash-bearing series of slates, shales, and felspathic¢ sandstones,
ranging in thickness from 6800 te 700 feet. Barium is not known in
this rock, although no determinat ior has been made for it. Only
a few barite deposite are found associated with this formation,

The Conasauga shales and limestones underlies a broad area
west of the Cartersville formation; yet they form only a small
part of the barite district proper. It is w;th the dolomitic
limestones of this formation that the barite is assoclated when pre-

sent at all, although it is very seldom found present.

. cit . 88
3 ayes, b}’w.. Geologlioal Relations of the Iron Ores of the
Cartersville Distrioct, Ga., Trans. A. I. M. E. Vol. xxx, p. 404

1901 L ]
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The strike and dip of the beds of this formation are generally

1 eati-

north-northeast and east-southeast, respectively. Hayes
mates i1ts thickness to be between 1500 and 3000 feet. Barite

18 not known definitely to occur in this formation in the Carters-
ville District, although fragmental barite does occur near its
cocntact with the Cartersville Formation.

Structure.- The rocks of this area have been subjected to

intense folding, faulting, and metamorphism. In the vicinity of
Cartersville, the rocks strike from north-northeast through north
to northweat, forming a crescent bending around the east side of
Cartersville. They dip in corresponding easterly directions. The
folda_uauully observed in this district are as a whole of the ¢los-~
ed, overturned,'untiolinal type; while the faults are of the over-
thrust type. The axes of the folds strike in a general northeast-
southweat direoction, and the traces of most of the fault planeés
tend to parallel this strike, the pressure having come from the
southeust, Some of the fault traces, however, cut across the for-
mations very obliguely. In the arcas between the major faults and
folds of the region, may be seen many minor faults and folds of
the same types us the major ones.

Mode of Qocurrence.- The barite deposits of the Cartersville

Distrlict are so closely associated with yellow ocher, limonite,
and manganese ores that a discussion of their origin and occur-

rence almost of necessity involves a discussion of all these ores.
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HEYQB, Gu 't’ Hull, J-‘ P- Di’ op- cit‘ p. 38.
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All the commercial deposita of barite are of the residual-colluvial
types, wholly or in part, although the ocher deposits belong more
strictly to the replacement type. They occur in the unconsclidat-
ed residual and colluvial clayey accumuluations decomposed from the
Shady limestone and, to some extent, from the Weisner quartzite.
These accumulations, carrying the yellow ocher and iimonita, man-
ganese, and barite, overlies az steeply dipping foot wall of Weisner
quartzite. Eaeh of the four mineruls commonly occurs in the same
open~cut, but only one generally forms the workable deposit for
that partioular opening. Furthermore, the same sequence holds in

a general way topographically. First below the quartzite outcrops,

down the hillelope, occur limonite and ocher mixed in the clay;

farther down the slope, appear the manganese deposites; and still
farther down, the barite deposits. The deposits, however, are not
sharply marked off from one another; for the limonite and ocher
deposits grade into the maganese deposits, and the manganese de-
posits in turn‘grnda into the barite deposits. The position of these
ores is the éalult, in a large measure, of the tilting of the ore-
bearing beds and the gradual selective concentration of the ores
by gravity, the minerals having a higher specific éruvity being
carried farther down tie slope than those having & relatively lower
gravity.

These depo=its of the residual-colluvial type have uniocubtedly
acocumulated from deposits of the vein, breceia, and replacement

types, occuring principally in limestone but purtly in quartzite,
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Aside from the secondary deposits, however, barite occurs rather
sparingly in the district.

Origin.- Since the mass of Corbin Grahite just east of the
district is characterized by feldspurs and contains a marked per-
centage of barium, it is, at least, suggestive that this igneous
rock type was a contributing source of barium. Also; analyses of
the Shady limestone and of the Weisner quartzite have shown them to
contain barium; but, since these analyses have shown that the
barium is much more widespread and in much higher percentages in
the quartzite than in the limestone,- the limestone in places show-
ing no barium at all,- it has been concluded that the source of
the barium was from rocks below the limestone and that the barium
‘/ was carr-ied by solutions ascending through the shattered quartzite

to the equallx_diaturbed limestone where the burite was deposited
under aonditiéaa more favorable for its chemical precipitation than
those encountered in the siliceous rocks. The action of hot spring-,
which Hayes and Phalenl suggest once characterized this region, was
probably instrumental in the deposition. The oresence of pyrite,
oxidizing and producing alkaline sulphates in the rocks passed
through, may also have aided in the deposition of barium sulphate.
If barium sulphate (barite) were formed from the interaction between
barium carbonate (witherite) and calocium sulphate (gypsum), such

an origin is not indicated by the presence of either witherite or
gypsum, Pyrite, however, is present in the barite ore, together
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‘r Hayes, C. W., and Phalen, W, C., A Commercial Occurrence of
Barite nearOda.rtersville, Ga., U. 8. G. 8. Bull, Ho. 340, pp. 458
to 463, 1908.
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wWwith limonite pseudomorphs after pyrite.

Other Localities in Bartcow County

- There are three other ococurrences of barite in Bartow Couhty
which deserve mention, although they are of no commercial import-
ance. The Brandon and MeCormick properties are located near
Stilesbore in the southern part of t e county, where the barite is
assoclated with Ordovician limestone of the Chickamauga formation.
Some of the barite found was moderately clean, while some was
dirty, porous, and intimately mixed with iren oxide. All the ba-
rite found in the loose, reddish-yellow soil overlying the limestone,
but there are indications that it occupies irregularities and ero-
sional oavitiea in the limestone below. The Helcombe property is
located near Kingston in the western part of the county, The ta-
rite ocours as madsive, orystalline fragments or as crystal . roups
mixed with a yellow soil derived from the weathering of the under-
lying Knox dolomite of Cambro-Ordovician age. Manganese and brown
1r0nj§§3§ also been found on the property.

Eton District of MWurray County
The known deposits of barite of this area occur in a belt two

and three-quarter miles long, extending south-southwest from Eton
to lot 157, 9th district, 3rd section. The ore of the southwestern
part of the district is of variable grade, often associated with
glliceous impurities, pyrite, and iron oxide., All the barite ob-
served occurs in the red-clay soil derived from the weathering of

the Xnox dolomite. The barite of the northeastern part of the area
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is generally of good grade with both orystulline and granular
texture and is associated with pyrite and iron oxide. It occurs
a8 vein-fillings and breccia cement in Cambrian limestone probably
belonging to the Conasauga formation and as loose fragments in the

yellow soil derived from this limestone.

Whitfield County

Barite deposits are known to occur in this county in an area
lying about ten miles northeast of Ruralvale. Irregular fragments
of heavy, white, cryetalline barite have been found in o yellow and
reddish-yellow clay loam containing a few cherty fragments repre-
sent ing the Knox dolomite formation, A few masses of the ore as
large as three feet in thickness have been unearthed in plowing.
Several excellent specimens of traneparent and translucent, tabu-
lar orystals arranged in crested form and held in an ooherous,
cherty matrix have been colleoted from the Morgan property and are

now in the State Museum at the Capitel.

Gordon County
Barite occurs in the southwestern part of this county 1 1/3
miles north of Plainville, Barite of high grade occurs as veins in
a fin2-to medium-grained, probably mangnesian limestone, belonging
to the Conasauga formation, and as fragments, ranging in thickness
from a fraction of an inch to 6 inches in the loose, brown soll

derived from this limestone.
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Floyd County

There are two localities of barite in this county worthy of
mention, one in the northeastern and one in the eastern part of the
county.

The area in the northeastern part of the county is situated
about two miles south to two miles south-southwest of Plainville.
The barite, which 1s c¢lean, white, crystalline, and of good grade,
occurs as veins and fracture-fillings in limestone and as fragments
in the thin soil that overlies 1t. The rock represents the lime-
stone member of the Conasauga formation of the Cambrian., One vein
of the ore, as exposed in a stream, iz three feet wide and enclosed
within fairly définite limestone walls. The strike and the dip
could not be determined,however.

. The other area is in the eastern part of the county about one-
half o mile south of Baaa Ferry on Etowah River. Barite fragments
of good quality occur in the dark red soll which overlies the Knox
dolomite, the country rock of the vicinity. These fragments have
doubtles=ly weathered out of veins or frucﬁura-fillinga in the

dolomite.

Chorbkaa County
Barite has been found in the western part of this county about
8 or 9 miles b§ road northwest of Canton, a station on the Louisville
and Nashville Rallroad. One vein of barite about a foot thick, occcur=-

ing between walls of light gray to yellowish gray quartzite of finely
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granular texture and sheared structure, has been observed in
this area. Other smaller veins 1 to 2 inches thick, occurring
in guartzite and schist, have also been found in the area. The
veins all strike parallel to the follation planes of the enclos-
ing rocks. The rock containing the ore deposits has been tenta-
tively mapped as the Wilhite slate of the Ocoee series (Algonkian?},
which, except for the quartzite enclosing some of the barite, is
composed of a dark, somewhat foliated slate and schist, containing
lenses of limestone with sandy phases. Barite occurs as fragments
scattered locally through the soil of this formation. It is signi-
ficant to note, in connection with the origin of the deposit, that
marble and light gray, sandy limestone form extensive outcrops not
far distant from the déposits and that, east and west of the Wil-
hite formation, there are large masses of Corbin granite. Since
the barite occurs in the sheared quartzite and banded schist as
layers parallel to the schistosity of the rock, it has been sugges-

ted that the ore has replaced certain calcureous beds or layers,

ATABAVA

Barite deposits are known to occur in the following counties
of Alabama: Bibb, Calhoun, Etowah, Jefferson, Shelby, and 8t. Clair.
Theae ocounties are located in the central pnd northeustern part of
the Stute and are underlain, in part or wholly, by sedimentary rocks
of leower Paleozoic age.

The formations with which the barite is associated are the

Enox dolomite of Cambro-Ordovician age and the Pelham, or Trenton
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(chickamauga), limestone of Ordovioian age. The Knox dolomite is
a masaively-bedded, light gray, mangnesian limestone, with cherty
layers characteristioc of the upper five sixths of it s thickness.,
The Pelham limestone, which is stratigraphically above the Knox
dolomite, is a thin-bedded, bluish to dove~colored limestone, rang-
ing in thickness from 300 to 500 feet., These formations outcrops
in narrow, northeastward-trending bands, whose position is determin-
ed by the folding and faulting that formed the Appalachian Mountains.

The barite occurs as veins and probably as replacements in
these formations, and as lumps, nodules, and irregular masses
imbedded in the clays derived from them by weathering. The deposits
seem to be localized along lines of folding and faulting, the more
important ones being found near the ocontaot of the two formations,
although some deposits are found entirely within the limits of the
residual olays of the Knox dolomite,

The mineral is generally of good quality, usually pure and
white, sometimes grayish or bluish in color, and stained with iromn
oxide. In some cases the barite is assoociated with or occurs near
limonite deposits, and at times ocarries more or less galena. Chert
i8 also a frequent assoclate.

Notwithstanding the good quality of barits in most of the lo-
calities of Alabama, developments have thus far been slight; and,
80 far as is known, little or none of the mineral has been put on the

market.

Bibb County

Barite occurs a4t many localities in Bibb County, the most
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important being near Maguire Shoals on the Little Cahaba River,
at the "Sinks" on 8ix Mile Creek, and near Pratt's Ferry. Con-
oarning the ococurrence of barite in this county, Smithl says,
" Barite, or heavy spar, is of frequent ocourrence in the Quebec
(Knox) dolomite., Maguire's Shoals on the Little Cahabu and the
"Sinks®" on Six Mile Creek may be mentioned as localities, but

barite is found in veins in many other places.®

Calhoun County

Several deposits of barite have been reported as occurring
in Calhoun County, the more promlsing baing‘found in the following
tommships: T. 15, R, 5 E., T. 13, R. 8 E., and T. 14 R, E. All
three of these oqcurrences are found in the residual clay of the
upper member of the Knox dolomite. The two deposits in townships
13 and 14 are but a few miles apart and ars situated near Tampa,

a station on the Southern Rallway. Other deposite are found near
Tampa, some of which are said to contain considerable ore. All
these deposite near Tampa have limonite ooccurring near them,

The barite found in this county is, for the most part, of good
quality, although some of it is stained a dark color. Galena is
found associated with it in some instances; and, at one depesit, 10
feet of good kaolin is reported as occurring.

Shelby County

Barite is reported from a number of localities in this county;
namely, just south of Calera, in Section 30, T. 19, R. & E., near
!ilsonilllu. All these deposite occur in the ¢lay of the upper
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18786.
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member of the Knox dolomite. The first two deposits are in areas
that exhibit folding, here and there accompanied by faulting. The
deposit south of Calera is a emall limonite depoait with fragments
of barite intimately mixed through i,

High grade barite has been produced at these localities, and
ind;aationa at a number of places point to larger bodies than those
already found.

S8t. Clair County

The boat-known barite deposit of this county 1s on the Monte-

v:llo Road about 1/2 mile west of Greensport. This deposit was

operated in 1908; but, since then, it has produced no barite,

Jafferson County
A barlte deposit near Leeds, Jefferson County, was under de-
velopment in 1918, The ore here ocours in the red residual clay
overlylng the upper member of the Knox dolomite. High grade barite
has been produced from this development, and indications are that

larger bodies will be found.
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