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MINERAL RESCURCES
OF
BLAND COUNTY,

SOUTHNESTERN VIRGINIA.

The range of mineral occurrence in the mountain county of Bland in Virginia,

comprises within its scope Building Stones (granite, seyenite, gneiss, sandstone

and limestone), Non-metallic Minerals (pyrite, pyrrhotite, arsenopyrite, fluorite,

silica, ocher, manganese, feldspar, asbestos, talc and soapstone, fullers earth,

barite and gypsum). Cement Materials, Clays, Conper, Zinc and Lead (sphalerite,

calamine and galenite), lron Ores {oriskany, hematite, magnetite and limonite) and
Coal of the highest steam and cooking grade.

lron ore cccurs in deposits of remarkable richness, the beds of ore being
from 20 to 100 feet in thickness. The lead and zinc deposits of Wythe County, ag-
joining Bland Ceunty have been worked for more than 125 years, and furnished lead
to both the Continental and Confederate Armies. Copper deposits are extensive in
Southwestern Virginia and numerous noted deposits have long been the seat of an
important industry. The sandstones of the Mountains, the limestones and slates
of the Valleys, and thegranites and cement materials whichare widely distributed
afford an abundant supply of buildinc materials. Limestones, dolomites and pyrite,
are the predominating deposits. The limestones have been quarried extensively at
numerous places, but have been used to conly a very limited extent for bullding
purposes, most of the output being utilized for making lime znd as a flux in the
reduction of ores. The bulk of the extensive pyrite deposits, has gone inte the
manufacture of sulphuric acid, the demand for which commodity having increased
materially of late, as a result of its extended use in the manufacture of super-
phosphates form phosphate rock, in which latter process a chemically pure sulphuric
acid is not essential and that made from pyrite serves the purpose egually as well

as that made from sulphur. Siliceous crystalline rocks and slate cover a large



area 1in Southwestern Virginia. The occurrence of slate in deposits of commerclal

importance is distributed over a considerable area in Bland County and Southwestern

Virginia, excellent devnosits having been found and developed in the Great Valley

and Appalachian districts. For many years the States of Virginia and Georgia have

contributed the bulk of the outout of manganese in the Unlited States, nearly ail

of the vield bheing exported to England. The known occurrences of manganese cre

in Virginia are widely distributed, being cractically co-extensive with its area.

Beginning with the pocket occurrences inthe Tidewater district, the ore has been

found and mined in the Midland, Piedmont, Blue Rlidge, Valley, Appalachian and

trans-Appalachian divisions, westward to the West Virginia line. The most

remarkable and valuable occurrence of bitumincus coal to be found In the United

States in associationwith vast devosits of metalliferous ores is that forming

the Southeastern peortion of the Kanawha basin, comprising Tazewell, Russell,

Scott, Buchanan, Nise and Lee Counties and extending into Bland County. The fore-

going and other minerals occurring in Bland County, including Timber Estimates,

are set forth in detail with the reguisite assays, estimates and exploltation notes.
BUTLDING STONES

An abundance of excellent building and decorative stones occur throughout
Bland County. These include granite and gneissj; trappean rocks; slate; sandstone
and limestone.

Granite -- Crystalline, granular, massive rocks consisting essentially cf quartz,
orthoclase, and mica or hornblende, occur in Little Walker Mountain and in the
neighboring Mountain districts, in the vicinity of No Business Creekthere are outcreps
of a light gray biotite granite which appears to have been extensively altered by
pressure.

Syenite. -- An exposure of hormblende syenite, strikingly similar to the

syenite of Madison and Greene Counties may be traced for more than a mile on the



eastern slope of Wolf Creek Mountain. It is indicative of a large arez of coarse-
grained dark greenish aggregate of feldspar and black pyroxene.
Gneiss. --Excellent exposures of gneiss are found zlong New River and some
of its tributaries above Pearisburg. South of New River and extending into Bland
County towards Rich Mountain are several belts of granite-gneiss of uniform color
and texture, in which quartz, feldspar and mica are the predominating minerals.
Mica Schist. --Rocks composed essentially of quartz and mica, with proncunced
schistose structure, similar in grade to mica schist quarried in Franklin County
and well adapted for flagging and other purposes, outcrop along Hunting Camp Creek,
and are traceable in the direction of the source of No Business Creek in western
Giles County. The rock is thinly foliated, and composed essentially of mica and
quartz.

Trappean Rocks.--Numerous basic eruptive rocks of finer crystallization than

granite, but well suited for general building and crnamental work, occur widely
distributed over parts of Bland and adjacent Counties. An outcropping between
Kimberling and No Business Creeks, resembles in many respects a granitoid igneous
rock found in the northwestern part of Floyd County.

Slate. --Argillaceous rocks are exposed in several sections of Bland County,
in contact with granites and gneisses. Numerous ocutcroppings show a black slate
of moderately fine texture and little lustre, which is carbonaceous, and does
not effervesce with celd dilate hydrocheoric acid.

Sandstone.--Cambrian, S$ilurian, Devonian and Carboniferous sandstones, in
association with quartzites are well exposed 1n Bland and Pulaski Counties and
show a variable thickness of sandstone, shale and conglomerate. They have been
quarried in Pulaski County and used for building material in the Town of Pulaski
and elsewhere. FExposed groups of these rocks comprise alternating beds of shales

and conglomeratic sandstones, withleds of coal.



-
for the purpose of utilizing pyrrhotite for the making of both acid and iron.

Arsenopyrite.--This double sulphide of arsenic and iron is found in

association with pyrite in veins which outcrop in places along the slopes of
Flat Top and Wolf Creek Mountain. Numerous lenses have been uncovered which
widen as depth is attained, and which are similar in all essentials to the
Floyd County arsenopyrite depcsits which have been exploited with profit and
satisfaction, one drift extending to an 8-foot veins or lense of arsenopyrite,
of 25 per cent arsenic.

Fluorite.--Fluorspar (fluoride of calcium) the commercial designation of
fluorite is sparingly found in the Cambro-Ordovician limestone of Bland County,
in association with the ores of zinc and lead. Varicus cccurrences have been
noted on the slopes of Flat Top, Sugar Run, Wolf Creek and Brushy Mountains,

The close association of the veins with dykes of Igneous rocks makes it
reasonable certain that the ores are related to the igneous intrusions.

Silica.--Quartz chert and diatomaceous earth are distributed over Bland
County. Quartz, the most common in massive-granular form, occurs as veins in
the older crystalline rocks. Chert, frecuently known as hornstone, a chalcedonic
variety of silica is distributed in the form of irregular nodular masses.
Diatomaceous earth, resembling chalk and kaolin in its physical properties,
has a predominant siliceous character. A sample from an opening north of Laurel
Creek, shows by analysis 73.18 per cent silica, 3.12 per cent alumina and 14,01
percent water and crganic matter.

Ocher.--The earthy and pulverulent forms of hematite and limonite {anhydrous
and hydrous oxides of iron) have wide variation in mode of occurrence and are
rendered more or less impure through the presence of other metallic oxides and
argillacecus matter. That prospected along the North Fork o° Kimbzrling Creek,
is unusally fine and free from impurities, the colors ranying Soom vellow to gray.

The analysis of a sample from near the western base of Flat Top Mountain, gave:



Ferric Oxide ----=m-===r--—oommmmmooo o mmemm—m 49.17 per cent
Manganese Oxide --------r---====-==----—-==s=-sc 1.4 " "
Clay and Sand =----===-----=======---—osssoses 41.13 " "
Water —-——=mm=w---—eommmmm—eeo——mo——somo——mooe 4.7 " "

Manganese.--In Bland County the manganese ores are, generally speaking,
embedded in the residual clays which overlie the rocks, from which the clays
have been derived by the usual processes of decay, the underlying rock being
either the consolidated sediment, sandstcne, shale, or limestones or, 4a
metamorphic crystalline type. Closely associated with the manganese deposits
and co-extensive with them are deposits of limonite, which generally line
cavities in the manganese ore, and in such places are doubtless later depositions.
On the western slope of Flat Top Mountain, overlooking No Business Creek, there
is a deposit very similar in appearance and occurrence tco the manganese ore
in Cave Spring district at Reynolds Mountain in Floyd County, Georgia. The ore
is a bluish psilomelane, with granular pyrolusite, cementing fragments in chert
preccia, exposed in dark-red clay. An analysis of this ore shows the follewing

composition:

Metallic Manganese ----===----====--= 50.71 per cent
Metallic Iron -—===e-——=--m=-===—--==-=-== 8.43 " "
Phosphorug =-—=----=-==-===-=-======-=-=== .09 " "
§iliga =r——-—--—-m-—so-smsssmo—mssooe 1.3 " "

Several theories have been advanced regarding the origin of these Appalachian
manganese ores, appearing in Bland County and nearby territorys; but, doubtless the
Cambrian and Ordovician sedliments were obtained from the disintegration and de-
composition of the crystalline and metamorphic rocks. These rocks contained
manganese-bearing silicates, such as micas, pyroxenes, amphiboles, and garnets
which were either deposited undecomposed in the shales and to a small extent
in the quartzites, or were decomposed and had their manganese content carried

in solution and deposited as oxide or carbonate in the shales or limestones.
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Feldspar.--Pegmatitic dikes of frequent occurrence in Bland County contain
feldspar of the potash varieties, orthoclase and microcline. Occasionally the
soda variety, albite, occurs. The feldspar is associated with quartz and mica
as coarse crystallizations. Orthoclase, the most ordinary variety, from Pearis
Mountain, near the head of No Business Creek, gave the following typical analysis:
Silica, 63.18; alumina, 20.33; alkalies, 15.17; and water 0.69.
Asbestos.--Amphibole asbestos is found sparingly in the granite or schistose
rocks of Bland County in pockets and occasionally in well-defined veins as occurs
in the vicinity of Kimberling and Laurel Creeks. Chrysolite or serpentine asbestos
occcurs sparingly associated with the outcrops of basic magnesian rocks. Amphibole
asbestos, occurring in ancient crystalline rocks that have been crushed and sheared
under great pressure in the process of mountain building, appears in several forms.

Talc and Soapstone.--The pure form of talc (hydrous silicate of magnesia)

rarely occurs in commerical quantitys but, soapstone (steatite, an impure form
of talec) has a wide distribution among the older crystalline rocks, in some Cases
being derived from altered eruptive rocks. An outcropping of soapstone of good
gquality is found near Wolf Pen Branch. Exposure of the rock shows a thinly
foliated hornblendic schist in close association with the soapstone.

Fullers Earth.-- Among the clays of Bland County are found a variety of

clay like substances, which have strong absorbent properties, and which result
from the decomposition of the hornblendes and augites rather than the feldspars.
Qutcroppings, on the slopes, around the edge of low places at and near No
Business Creek, are indicative of large areas of fullers earth. Heretofore

but little fullers earth has been located in or near this territory and the
simplest methods have been used in preparing the material. When these areas are
topographically surveyed and the deposits mapped, they will doubtless compare

faverably with the Florida and Georgia beds.



Barite.--The sulphate of barium, commercially known as barytes, is
found widely distributed, occasionally cccurring in well-defined velins,
but more often found in 2 series of pockets or lenses of varying dimensions.
Where the barite o¢surs in the limestons It is generally found as superficislly
loose lumps and nodules of irrecular shapes and sizes. In the Bland-Tazewell-
Russell area the usual associates are calcite and limonite, with some flucrite
and small cherty masses. In the vicinity of Cluxi, barite occurs Iin & series
of lenticular pockets which at times are distinct frem each other, and then
again connected by thin seams of barite.

Gypsum.--.n Southwest Virginia the principal gypsum producing locality
is confined to a porticn of the valley of the Nerth Fork of Holston River,
where the deposits of Plasterco and Saltvilie furnish the principal output.
The deposits are associated with grayisn clays in shales and limestones of
Lower Carboniferous age. indications of gypsum of excellent quality have been
noted near Kimberling Springs and 3long Kimberling Creek, where more extended
underground examinations will undoubtedly demonstrate the occurrence of deposits
of commercial importance.

CEMENT MATERIALS

Valuahle and impertant cement materials are found in pure and argillaceous
limestone of Cambrian and Ordovician age, and in the calcarecus and arglllaceous
phases of the Ordovician shales. Bland County and in fact the entire Valley of
Virginia is underlain by these limestones, the shales outcropping all along the
bases of the bounding mountains. The area between Flat Top and Wolf Creek
Mountains, and especially in the vicinity of Cluxi, is prominent as a region
containing the taw materials for the making of cement; but, comparatively
little has heretofore besn noted or published upon its detailed stratigraphy.

CLAYS
Both residual and sedimentary clays are distributed throughout Bland County,

in deposits of variable thickness. The following is an analysis of a deposit



near Burton's Branch of No Business Creek, after washing:

S5ilics =e=mmmmmecmcmmn o 43.92 per cent
Aluming —se-esmecccmcemcanax 41.17 " "
Ferric Oxide ==wm----vmem- l.7r "
Lime ==m=semmmmm—mm—meeee 1.1
Magnesia --——-mmmmmmmmm—ee O.64 " M
Alkalies ———---m-mmmmmmmme 2.16 " "
Nater ===-m=wrmomm—m e g.84 " "

The meountain province of Yirginia contains clay resources cof very great
value. Associated with the coals are beds of shale whic¢h after investigation
and development will Dbecome a valuable scurce of revenue.

SAND AND MARL

Giass, moulding and buiiding sands occur in commercial quantities
throughout Southwest VYirginia. Bland County has a wide distribution of deposits
in considerable quantities along its stream courses. Between Kimberling and Mo
Business Creeks there are large heds of glass sand, comparatively free from

organic compounds, which show by analysis as follows:

Silica =---=-======rmr-———-- 99.573 per cent
Alumina ~====-=-r-=-c------ .194 " "
Oxide of Iron ~=--—==----- .01z " "
Limestone and Magnesia --- L0367 "
Volatile Matter -=----=---—- 185 " "

3o0th calcareous and greensand types of marl are developed throughout the
valley region of Virginia, west of the Blue Ridge. These marls are mixtures
of calcium carbonate and clay, occurring naturally with more or less siliceous
sand.

COPPER

Tne geologic conditions are gquite unlike in the different copper areas of
Virginia. In Southwest Virginia, the "Gossan Lead" of the Floyd-Carroll-Grayscn
plateau, is indicative of the character and mode of occurrence of deposits in
neighboring localities. As a rule the rocks are mostly altered sediments, and
faulting of the overthrust type predominates. Several small outcrops on the
Eastern slope of Wolf Creek Mountain, Bland County, consist essentially of

pyrrhotite with stringers of chalcooyrite. The pyrrhotite ls more or less admixed
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with micaceous material, and in claces interleaved with talc. Numercus good
specimens of bornite, chalcopyrite and malachite, have been obtained from
openings in schists, not far removed from porphory contacts in Buckhorn,
Rich, Brusky, Flat Top and Little Walker Mountains.
LEAD AND Z1INC

The ores of lead and zinc in Bland County and adjoining territory range
from lower Cambrian to Carbenifercus in age, and are of sedimentary origin.
Geologically, these cres are confined to a single formation, magnesian limestone
0f Cambro-Ordovician zge, xnown as the Shenandoah limestone in Virginia, and
the Knox dolomite in Tennessee. The Snenandecan limestone is correlated with
the Knox dolomite, and includes, in additlen, at least, 1,500 feet of Cambrian
strata beneath the Knox dolomite.

The sulchide ores, including zinc blende, galena and pyrite, all closely
associated, uncovered in the vicinity of No Business Creek and Kimberling
Creek, show a predominance of zinc slende of remarkable purity, the pyrite
being distributed throuch the limestone in quantity insufficient to be harmful.
The following analysis of z specimen of the blende from No Business Creek, above

Holly Brook, indicates the general character of the ore:

7ing s----—m——mm—mm oo £3.07 per cent
Sulphur —==-==-======-==-= 32.16 " "
Silica --==r==-==m=mm=-mo .21 " "
Lime -=--==—==--=-—=====7= .12 " "
TrQn mm—mm—mm—mms o o= 4.44 " "

Limcnite is the principal iron ore in association with the zinc ores, while
hematite and black oxide of manganese are less freguent associstes.
TACN
Red hematite {70 per cent of metallic iron}, brown hematite {60 cer cent
of metallic iron), macnetite (72 per cent of metallic iron) and carbonate (48 per

cent of metallic iron) iron ores, corresponding roughly to the minerals hematite,
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limonite, magnetite and siderite, have a more or less general occurrence
throughout Bland County, which has the COriskany and Clinton horizons on the
slopes of the mountains. [t is alona the lower flanks of the mountzins and

on the slopes of the intervening ridoes that the most important features

of the district are found. Here the formation is made up of coarse gray and
prown sandstones, and everywhere throughout their locality in this sectien
they carry with them heavy persistent and valuable strata of brown iron ores.
Their outcrops sc frequently and extensively displayed along the base of every
mountain and on the sleopes of every intermediate ridge, point out the existence
of a series of continuous neds of ore that are of great thickness and which
extend for many miles. A selected sample of thls ore taken from Laurel Creelk,

analyzed as follows:

Sesquioxide of irop=------==----- 79.17 per cent
5113108 ——=r——mmmmmmemm e —— o= 2.16 " "
Sulphur -—===r-==-c--=rw--—=--—===-= L3660 " "
Phosphorous -=--=----=---==---=----= i.1o7 "

Extensive outcrops of the ore agpear on the slopes of Flat Top Mountain, above
No Business Creek.
COAL

The Virginia vortion of the Appalachian coal field, which includes the
extreme soutwest counties and to which the State owes its high rank as a coa:
producer, is Upper Carbonifercus in age. The Scuthwest Virginia coal field
forms the southwestem rart ¢f the Kanawha nasin and comprises Buchanan, Dicxenscon,
Lee, Russell, Scott, Wise and Tazewell counties, extending into Bland County.
Of these Nise and Tazewell counties are at this time large producers, which the
remainder of the territory contains large reserves of coal awalting further
development and transportation facilities. The Bland-wythe counties coal field
has promisinG seams apoearing in the Price sandstone near Bland Courthouse,

Sharon Springs and in tne western cart of Bland County; and to the south of

Little Walker Mountain. GCeolojical conditicns point unerringly to the conclusion
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that coal-bearing neds, the extensions of the deds neneath the Pocahontas or
Flat Top, the Big Stone Gep, the Montgeomery-Pulaski counties and tne Eland-
Wythe counties fields, zre toc oe found at varying depths but of continuous
habit, throughout the entire territory hounded by the aforementicned fields.
None of the formation can ne traced tnrough the entire field or territory, and
in general the formations consist of overlanping lens-shaped beds, which exclains
the gradual thickening and thinning. On account of this variation it is
difficult to correlate different beds throughout the entire region, Oor &ven
in the restricted porticn of Bland County. The last word in the correlation
problem cannot be caid until the large undeveloped areas intervening hetween
the developed regicons have neen theroughly explored.
TIMBEK
New River, trirzutary to the Ohlo, drains the eastern porticn of the

Appalachian Plateau. The sources of the trinutaries in Bland County are at
elevations of from 2,007 to 3,000 feet. The topographic features are deep,
narrow valleys and ravines, with irregular intervening hills and mountains,
and occasional narrow flats along the larger streams. Many of the old hill
fields have been exhzusted oy close Casturage, and the soil is being rapidly
removed by erosicn. About 5T per cent of the territory is wocded. The forests
of large area are limited to the nigher altitudes, and the propositions of
the various species comgposing the forests are as follows:

Oakg =—==—=m—=m— == — - —— 45 per cent

Chestnut -=--—=--=--=---==-=-- 20 " "

Nhite pineg ------==mom-o=sooo

Hemlock --—==-==--==w--—==7—=-

Spruce —--------=moosomsTmmos

Poplar -=------=-----==---"-=7

foh ————mmmmmmmmm e m =

Lifin —=-—=-—=mmemm=———————————

Hickory ===--—-=-==-==-==-—==<=-
LOCUST =———mmm—=m—=——=———=—==
Black ping =-=-==-=--=====--=-
Other species =--=—==----==--

OO'-‘I—-‘*-‘UJU)’-"'-‘{,.)!\J!\_}[\)&—'_]}.M
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The outlying isolated wood lots, surrounded by cleared land, are
noticeably in better condition than the larger wild areas in the mountains.
About 2,500,000 feet of timber at Cluxi, red cak and chestnut oak predominating,
and averaging about 6,070 feot B.M. to the acre, with an excellent barkffof
tanning purposes, may be taken as an indication of value. The following species
on this property have been crulsed, ind conform to the foregoing table of

sercentages: WAhite Pine (Pinus strobus), Black Spruce (Picea mariana), Hemlock

(Tsuga canadensis), Wnite Oak {Quereus alba), Chestnut Oak (Quercus primus),

Black Oak (Quercus velutina), Cucumber tree (iagnolia acuminato) and Yellow

poplar (LiriodendTon tulircifera}.

Edward 5. Farrow
Consulting Railread and Mining Engineer
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