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INTRODUCTION

Rockbridge County has a greatdiversity ofrocks and minerals. Rocks
within the county range in geclogic age fromPrecambrian throngh Devonian
(oldestto youngest) covering atime span of atleast 1000 million years. The
county ties mostlywithinthe Valley andRidge Physiographic Province (Figare
1). Thisprovince is undertain by sedimentary rocks composed of dolestone,
limestone, sandstone, and shale. The extreme eastern part of Rockbridge
County is within the Blue Ridge Physiographic Province. Thisareaisrepre-
sentedbyallthreemajorrock types: sedimentary, igneous, and metamorphic.
These include dolostone, quartzite, interbedded sandstone and shale, granite,
granodiorite, andunakite. In general, the oldestrocks are foundin the eastern
portion with younger rocks outcropping in the western partof the county
(Figure2).

Mininghas playedanimportantpartin the historyof Rockbridge County.
Indians probably were the first collectors of local quartz and quartzite from
which they shaped projectile points. Important deposits of iron ore were
minedin the 1 800s near the towns of Buena Vista, Goshen, Vesuvius, and in
Arnold Valley, Other earty minesin the county produced manganese, traver-
tine-marl, tin, niter {saltpeter), lithographic limestone, silica sand, and cave
onyx.

The county has been prospected for barite, gibbsite (alumina}, gold,
silver, limnonite (ocher), beryl, sphalerite (zinc), andilmenite and rutile (tita-
niurm), butno production hasbeenreported for these minerals. Quarriesare
still producing dolostone, limestone, and quartzite for construction aggregate
andshale forbrick manufacture.

Thisreport describes 102minerals and native elements which have been
reported from the county. Rockbridge County is one of the more prolific
mineral collecting areasin Virginia, A large percentageof the minerals are
concenirated in three areas: in the tin deposits near the headwaters of Irish
Creek; the Vesuvius jron-manganese district; and in the Lone Jack quarry
rear Glasgow. Inaddition Barger's limestone quarry outside Lexington has
produced excellentpyrite crystals andother noteworthy minerals. Unusual
quartz crystals have been foundnear Collierstown, House Mountain, and Hog
BackMountain. A rare mineral, rockbridgeite, was first found in and named
for Rockbridge County. It wasrecognized asadistinct mineral species in
samples from the Midvale iron mine south of Vesuvius.

Inadditonto 102 mineral species, threerelativelyrarerock types also
shouldbe mentioned. These rocks willbediscussed frequentlyinthe reportas
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Figure 1. Locationmap of Rockbridge County, Virginja.

they arcassociated with many of the minerals found in the county. Unakiteis
ametamorphicrock foundinscattered outcrops along Big Marys Creek,
Little Marys Creek, and Irish Creek. 1t is composed mainly of pink to red
feldspar, green epidote, and gray quartz along with other minerals in minor
amounts. Unakiteisan attractive rock whenpolished and is used foromarnen-
tal-decorative purposes. Kimberlite isadarkigneousintrusiverock foundin
twaseparate bodies near Mt. Horeb Churchin the sonthwestern partof the
county. Kimberlite is considered the chief sourcerock for diamonds world-
wide. Nodiaronds have been foundto-date, howeveralarge numberdf other
mineralsare found inthesedeposits. Theserarerock types were and
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Figure 2. General geologicmap of Rockbridge County, Virginia(modified
after Butts, 1933).

described by Spencer (1968), Greisenis an altered graniticrock composed
mainly of quartzarx mica. Topaz, usually foundin greisen, isnotreported from
this locality. Cassiterite, thechiefereof tin, is found along the border between

the greisen and the granodiorite country rock at the deposit nearIrish Creek:

These mines, also known as the Cash mines, consistof the number 1 workings
onPanther Runand the number 2 workings locatedon theridge about 1200
feettothesouthwest (Figure 3).

Mostofthe localities deseribed in thisreporthave been field checked.
Thosenotchecked have beenreclaimed or there was notenough information
available o locate the site in the field. It is very important that a
collector obtain the permission of the property owner before
entering a locality to collect minerals, “Entering private
property without permission violates trespass laws and is
punishable by law™. Forthesakeof convenience theminerals in thisteport
arelisted alphabetically.

The authorwould like to express his appreciation tothe following per-
sonsfortheir assistance inpreparing thisteport: Richard V. Dietrich, Howard
R.Freeland, Thomas M. Gathright, TI, William F. Giannini, David A, Hubbard,
Jr., Vermnon N. Motris, andRoy S. Sites.
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MINERAL SPECIES AND ELEMENTS

ACTINOLITE - AMPHIBOLE GROUP (hydrouscalcium, magnesium,
iron silicate). Actinoliteisacommon mineral inmetamorphicrockstichiniron
and magnesium. Itis found as fibrous massesreplacing pyroxene group !

minerals in the metamorposed granodiorite around the Irish Creek tindeposit

(Glassandothers, 1958).

ATKINITE (lead, copper, bismuthsulfide). This rare bismuthmineral occurs
atthe Irish Creek tindepositas blackish gray acicular crystalsassociated with
carbonate minerals {(Glass and others, 1958). The crystals haveametallic
luster and yellow tamish.

ANATASE (titanium oxide). Microscopic crystals of anatase have been
foundinstylolite-like clay seams entting quartzite in Hellgate Canyon two
miles southwestof theJamesRiverat Glasgow(Lowry and DeRudder, 1966),
The anataseis associated with mica, feldspar, goethite, tourmaline, and zircon.
This localityis anabandoned quarry which previously produced sand for glass
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ARAGONITE - ARAGONITEGROUP (calciumcarbonate).  Arago-
_mitecanbe foundin nesarly all caves in Virginia. No specificlocalities are given.
Thereareapproximately 91 caves inRockbridge County (Douglas, 1964).

ARSENOPYRITE (arscmc sulﬁde) Arsenopyriteoccurs insilvery white to
grayish veins two or more inches across in quartz and greisen at the Irish
Creek tindeposit. Itis often found with cassiterite inthe greisen, The mineral
hasametalliclusierandis themostabundantsulfidein the deposit. Muchofthe
arsenopyriteis gold bearing (see gold).

AUGITE-PYROXENE GROUP (catciam, sodium, magnesium, iron, alu-
minum, silicate). Augiteis the primarypyroxene mineral inthe granodicrite
country rock near the Irish Creek tinmines where itoccurs as lath-shaped
crystals (Glassandothers, 1958).

BARITE - BARTTE GROUP (bariumsulfate). Atthe LoneJack quarry near
Glasgow, twoformsof barite crystalsare found: thin tabular colorlesstobluish
and thick tabular white, cream, or yellowish (Figure4). Associated minerals
are calcite, dolomite, and marcasite (Dietrich, 1985).

Srnall clear tabular barite crystals occur in cavitiesin limestone with
calcite and quartz crystals at Barger’s Quarry near Lexingion, A barite
crystal from the quarry can be seen inthe Washington and Lee University
geology collection (Penick, 1987).

TheJohnsonbariteprospectis located 0.75 milenorth of the Botetourt-
Rockbridge County line, and0.25 mile westof U.S. Highway 11. Fragments
of white and dark gray barite were uncovered while repairing a local farm
road (Edmundson, 1938).

The Becktel prospect is reported tobe located approximately 4 miles
southofLexingtonand 0.5 mile westof U.S. Highway 11, {exactlocation
unknown). The prospectconsists of small barite fragments associated with
chert probably from the Beekmantown Formation (Edmundson, 1938).

The Shorterprospectis located 0.5 milenorthwestof Rapps Millinthe
southwestern part of the county. Theprospect consists of afew shallow test
pitsand scattered fragments ofbarite (Edmundson, 1938).

Awhitebarite vein 1 8inches wide cutting granite isteportedeastof the
naturecampon BigMarys Creek, 3 miles southof Vesuvius. Speecific gravity
testsrunonasample indicates that the veinis pure barite (Steidtmann, 1940).
Thisoccurrence has notbeen located by the writer.

Figure 4. White, blocky barite crystals with dolomite, calcite, andpyrite,
largestbarite crystal 0.2 inch. LoneJack quarry near Glasgow, photogmphby
T.M. Gathright, II, courtesy of R. V. Dietrich.

BER YL (berylliumsilicate). Beryloccurs inthe greisenat the Irish Creek tin
depositsas slender hexagonal prisms from 1 to5 mm leng and about 2mm
actoss. Mostofthe berylis pale green butsome is yelow, Sorneof the green
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beryl prisms are bent and many are fractured. The fractures are filled with
flourite andquartz. Theyellow beryl may be associated with phenakite (Glass
and others, 1938). To the writer'sknowledge no gemquality beryl has been
found from thislocality.

During World War I1, the Bethlehem Steel Corporation conducted an
investigation for beryl andtinin this area.

BIOTITE - MICA GROUP (potassium, magnesium, iron, silicate). Green
Dbiotite is fairty abundant in the country rock at the Irish Creek tinmines in the
east-west tunnel of thenumber | workings. Itisassociated with the greisen
and mayrepresentalterationofbrown biotite which may later alter tochlorite
(Glassand others, 1958).

BIRNESSITE (sodium, manganese, oxide). Birnessite occurs with other
blackmanganeseoxide minerals collected from the dumps of the Kelly Bank
minenear Vesuvius (Mitchell and Freeland, 1978).

BISMUTITE {bismuth carbonate). AttheIrish Creek tinmines this rare,
white, submetalliccarbonate mineral was found in a 6-inch widequartz vein
that cuts the greisen. Thelocationis approximately 15 feet westof the aditat
thenumber | workings (sampleby W.F.Giannini; X-rayentificationby O.M.
Fordham).

CACOXENITE (hydrous iron phosphate). Cacoxenite occurs as golden
yellow fibers in cavities in rockbridgeite at the Dix ie mine near Vesuvius.
Associated minerals are strengiteandkidwellite. Italso formsradiating bursts
andresinous globules iniron ore at the Dixiemine (Barwood and Zelazny,
1982).

AttheKelly Bank mine, one mileeastof Vesuvius, cacoxeniteoccursas
golden yellow fibers in manganian 6xide ore (Paul Desautels, personal com-
munication, 1962). This mine has beenreclaimed. The mineralisalsofound
withrockbridgeite 10miles eastof Lexingtonnearthe crestof South Mountain
near Midvale(Koening, 1877). This occurrence was probably attheMidvale
mine.

CALCITE - CALCITE GROUP (calcium carbonate). Calcite isa wide-
spread mineral in the limestone formations of Rockbridge County. Most

 calcite occurs as white masses and veins that cut the pre-existing carbonate

rocks, Two operating quarries in thecounty have prodaced excellent ex-
amplesof calcite crystals.
Atthe LoneJack quarry nearGlasgow calcite occurs as (a) colorless,
bluish, or yellowish, vitreous, transparent, prismatic crystals fo 10mmlong
with obtusethombohedral terminations; (b) colorless to white to yellowish,
transtucentand substransparent, scalenchedral crystals (dog-tooth spar) 5-
300mm long (Figure 5); (¢) white, pearly, fibrous masses; (d) colorless, vitre-
ous, transparent, prismaticerystals up (o 10mm long; and (e) colorless, vitre-
ous, pearly, and transparent scalenohedral erystalsupto 15 mm long (Dietrich,
1985). Calciteat the LoneJack quarry commonly occursin veinsand cavities
inlimestoneanddolostone with delomite, pyrite, marcasne., barite, fluorite and
palygorskite (Figure6).
..~ AfBarger'squarryeastof Lexington calcite occurs bothas veins andin
well formed crystals inlimestone(Figure 7). Clear, lustrousthombohedral
crystals 1o 0.3 inches across have been foundassociated with quartz, fluorite,
andrarely, barile (Penick, 1987). Some crystals are gray o smokyin appear-
ance. , .

CASSITERITE - RUTILEGROUP (tin oxide). Cassiterite is themajor ore
ofinand the mostimportant mineral at the Irish Creek deposit. Itoccursas
brown lustraus short pyramidal crystalsin greisen next to masive quartz,
veins(Figare B). White cassiterite has also beenreported from these deposits
{Ulke, 1894). The mineral is almost always associated with gray quarz and
muscovite. Itis often found with siderite and may be confused with that

- mineral. However, distinctcleavage, highspecific gravity, andpolysynthetic

twinningdistinguish cassiterite fromsiderite (Glass and others, 1938). Cassi-
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terite also forms veinlets, lenses, m}dmgnlamompactmassw Afewclear
gemquality crystalshavcbemfound.

CELADONITE -MICA GROUP (potassium, magnesium, iron, aluminum,
silicate). Atthel one Jack quarry near Glasgow celadonite occurs as green
coatingsonshear zone surfaces and joints in carbonaterocks. Themineral
was identifiedby X-ray analysis(Dietrich, 1985).

Figure 5. Calcite crystal 10incheslong from Lone Jack quarty near Glaspow,
photographby G K. McCanley, courtesy of R. V. Dietrich.

Figure 6. Scalenhedral calcitecrystals, some with acoating of small pyrite
crystals, LoneJack quarry, specnnenxtmchcsacross plwtographbyT M.
Gathright, IL .
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CHALCOPYRITE -CHALCOPYRITE GROUP (copper, iron, sulfide).
Chalcopyrite issimilar topyrite in appearanc andis found as small yellow
crystals and irregular grains with bismuth selfides adjacentto siderite veins at
theIrishCreek tindeposits. Itisalso found withpyrrhotiteinthe greisen zone
{(Glassardothers, 1958). Small masses of chalcopyrite associatedwith
malachite, microcline, and magnetite are found in unakite along Irish Creek
several milessouthofthe tin minearea.

Smallyellowcrystals of calcopyrite are found sporadically incavities
and disseminated in the dolostone throughoutthe Lone Jack quarry. A few
chalcopyrite crystals are altered to limonite pseudomorphs and malachite,
the latter coats cleavage surfaces of calcite adjacent to the psendomorphs
{Diearich, 1985).

Figure7. Calcitecrystalsin limestone, Barger quarry near Lexington, speci-
men4inches acrdss; photograph by T.M. Gathright, IL.

Figure 8. Crystalsof brown lustrous cassiterite from the tinmines near Irish
Creek; crystals about 1 inchinlength; photographbyT M. Gaﬂmght.spem
menincollectionof . A. Hubbard.

CHLORITE - CHLORITE GROUP (aluminum, iron, magnesiurn, silicate).
Atthelrish Creek tinmines chlorite occurs as pale green veinlets and lenses
withinthe greisen. Mostof the chlorite is an alteration productof muscovite

" and is found on muscovite cleavage and along boundaries of fluorite grams

(Glass, 1958).

At the Lone Jack quarry chlorite is found as green coatings on
slickensided surfaces on the hostdolostone (X-ray identification by R. V.
Dietrich).

CHURCHITE (hydrous yittrium phosphate). Atthe imeofitsdiscoveryat

- the Kelly Bank minein 1944 churchite had only been verified fromonecther
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localityin the world Milton andothers, 1944). Atthattimechurchite was
knownas weinschenkite. Themineral ocours as snow-white fibrous aggre-
gates coatingbrown siliceous limonite or black manganianoxide. The white
fibers have a silky lustér and make atiractive specimens against the dark
matrixmaterial. Thescaggregates appearasspherulites up toseveral millime-
ters in diameter. An excellent specimen of churchite can be seenin the
Washingtonand Lee Unjversity geclogy collectionin Lexington.

CLAUDETITE (ersenic oxide). Clandetite isacoloriess to white secondary
mineral formed by the oxidationof aresenic minerals. It is found in association
witharsenopyrite atthe Irish Creek tinmines ( specimen NMNH#139820of
the Smithsorian Institution collection, Dietrich, 1990).

CLINGZOISITE - EPIDOTE GROUP (hydrous calcium, aluminum, sili-
cate). Clinozoisiteis arare mineral in the Irish Creek districtand occurs in
pinkish gray clustersof slender flat crystals from 2 to 3 mmlong, Itis foundin
aveinlet(0.25 inchwideand 7 feetlong) cutting ashear zone in the base of the
east-westtunnel (mumber 1 worldngs). Itisassociated with chloriteandcalcite
ingreisen(Glassand others, 1958).

COPIAPITE (hydrousironsulfate). Copiapite occurs as yellowish powdery
masses with paracoquimbite at the Kelly Bank mine near Vesuvius (R.S.
Mitchell’snotes).

CRYPTOMELANE - CRYPTOMELANE GROUP (manganeseoxide).
Cryptomelane occurs as black botryoidal to nodular masses atthe Kelly Bank
minenear Vesuvius (Mitchell and Preeland, 1978).

DIOPSIDE -PYROXENE GROUP (calcium, magnesinm, silicate). Diop-
side is found as small greenchromiumrich grains in samples taken froma
kimberlite occurence near Mt. Horeb Churchinthe southwestern partof the
county. Associatedmineralsare ilmenite, phlogopite (mica), talc, serpentine,
pyrope (garnet), and spinel (X-ray analyses by O. M. Fordham).

DOLOMITE - DOLOMITE GROUP (calcium, magnesium, carbonate).
Dolomiteis foundas colorless to white, pink, and white tobu ff thombohedral
crystals and saddle shaped groups at the Lone Jack quarry (Figure 9). Ttis
found withcalcite, barite, flucrite, pyrite, marcasite, and palygorskite in cavi-
ties in the dolostone hostrocks (Dietrich, 1985). Dolomite is also amajor
constituent of dolostone inother areas within thecounty.

Figure 9, Pirk, saddle-shapeddolomite crystals with coating of small pyrite
crystals, specimen 4inches across; photograph by T.M. Gathright, IT.

VIRGINIA MINERALS 5

DUFRENITE (iron phosphate). Much of the dufrenite described in early
Teports is actually rockbridgeite, However, recent studies by Kearns and
Penick (1989) show thatdufrenite does occur withrockbridgeite at the Dixie
wronmine near Vesuvius. Itis found as thin, dark bluish-green layers sand-
wichedbetween layersof yellowish kidwellite. Other associated mineralsare
strengite and rockbridgeite. Identification of dufrenite was based on
microscropiccomparison withknown material from Cherokee County, Ala-
bama and X-ray powder diffraction patterns. This is the first verified
occurenceof dufrenite from Virginia.

EPIDOTE - EFIDOTE GROUP (caleium, aluminum, ronsiliciate). Epidote
isafairly widespreadmineralin the BlueRidgeMountainareasof Rockbridge
County. Itis one of the major constituents of the unakite thatis found in
outcrops andstreamsalong Irish Creek, Big Marys Creek, and Little Marys
Creek. Pistachio-greencrystals of epidote up o 0.4 inchsin length have been
found in quartz veins cutting unalgte in the old quarry on State Highway 56, 1.5
miles eastof Vesuvius. Atthe Irish Creek tindeposit-epidote occursinthe
metamorphoric granodiorite county rock and as relicts in greisen (Glassand
others, 1958).

'EPSOMITE (hydrous magnesiumsulfate). Epsomiteoccurs as white, pearly,

transluscent, acicular crystals up to Smm long ondolostone at the Lone Jack
quarry near Glasgow (Dietrich, 1985).

FELDSPAR GROUP. Feldspar groupminerals, (seemicroclineandartho-
clase) arecommon in igneous and metamerphicrocks of the Blue Ridge area
ofRockbridge County.

FERROHORNBLENDE - AMPHIBOLE GROUR (calcium, iron, magne-
sium, alumimum, silicate). Ferrohornblende is found ashlack erystais inthe
granodiorite at the Irish Creek tin deposit, (Glass and others, 1958).

FLUORAPATITE - APATITE GROUP (calcium, fluorine, phosphate).
Fluorapatite iscommon bothin granodiorite andin greisen at the IrishCreek
tin depositwhere it is associated with a variety of accessory minerals (Glass
andothers, 1958).

FLUORITE (calcium fluoride). Fluoriteis found in Barger’s quarry near
Lexington as pufple to pink cubiccrystals up to 0.25 inch across associated
withcalcite, quartz, andrarely, barite. Fluoritealso occurs as purple™ smears”
onslickensided surfaces(Penick, 1987). 4

Flueriteis oneofthe principal mineralsof the greisenat the Irish Creek
tindeposit. Mostofthe fluoriteis fine grained and is white, colorless, orpurple.
It penetrates fissures and fractures of the quartz veins and in places cuts
through beryland muscovite. Itis not found inthe country rock (Glass and
others, 1958).

AtLoneJack quarry near Glasgow fluorite occurs as colorless, yellow-
ish, or purple, transparent crystals. Someof the crystals are zoned yellewish
to purplish to colorless (Dietrich, 1985). Fluorite occurs both withthe host
dolostone and in cavities in limestone withdolomite, calcite and pyrile.

GALENA (lead sulfide). Galenaisfoundasbrightmetallic grains ingreisen at
IrishCreek (Glass and others, 1958). It is also found in limestone 2 miles west
ofLexington (Dana, 1892); and assmall octahedraland“‘distorted flat crystals™
attheLoneJack quarrynearGlasgow (Dietrich, 1963).

GALENOBISMUTITE (lead, bismuth, sulfide). Thisrarebismuthmineral
occursinthin, lead-gray to tin-whitelath-likecrystals with siderite and mmsco-
viteat the number 1 workings at the Irish Creek tinmines. Itis also associated
withaikinite, Ithasametallicluster and develops yellow iridescence where
exposedto weathering (Koschmannandothers, 1942).

GARNET -GARNET GROUP {ron, aluminuim, silicate). Unidentifiedgar-
netcrystals, probably almandine, can be found as dark red, weathered, and

SN
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fractured erystal masses in several roadcuts along State Road 603 (X-ray
analyses by O.M. Fordham). The crystals, withan average size of 0.2inch, are.
found infelsite, arock composed primarily of quartzand feldspar.

GIBBSITE (hydrous aluminurnoxide). Gibbsiteis the mainconstitmentof the
banxite deposits foundalong Chalk Mine Runabout 2 milesnortheastof Buena
Vista (Warren and others, 1965). The mineral is one of the main ores of
akmirom.

GOETHITE (iron hydroxide). Goethite is a fairly commonmineral whichis
found in most of the iron and manganese mines scattered throughout the
connty. The mineral occurs generally as either brown to black rounded
masses or inradiating fibrous aggregates. It was the main ore mineral at the
Dixiemine, where it was deposited withrockbridgeite inafaultzone.

" Tcouldpreviously be found with manganese mineralsatthe Kelly Bank
mine, whichhasbeenreclaimed. Goethite is being foundinsomeoftheoldiron
mines along Brattons Runin the western part of the county; these mines
supplied fronore o the California furnance and later to the Victoria fumace in
Goshen. Other goethite localitiesinclude theold Locher silicaquarryafew
milessouth of Goshen, Marys Creck mine, Hogpen Hollow mine, Midvale
mine, and the Jordan mine near Buena Vista. Bloodredtoiridescentcopper
brownadamantine poethite“buttons” occur with calcitecrystalsatLoneJack
quarry near Glasgow (Figure 10; Dietrich, 1990). Goethite alsois a major
constituent of the pseudormorphs after pytite (goethite after pyrite) from
Barger's quarry near Lexington (Penick, 1987).

Figure 10. Bloodred i copper-brown goethite "buntons” etched from calcite
crystals fromavogin the Lone Fack quarry (50X); photograph by G. K.
MeCanley, courtesy of R, V. Dietrich.

GOLD - NATIVE ELEMENT. Samples of arsenopyrite from the Irish
Creck tindeposit haverecently been fire assayed and show values of 7.796
troy ounces of gold per ton(Sweetand Lovett, 1985), Oldreportsof "The
Virginias" (1884, p. 38) also describe high assaysinboth goldand silver in
samplesofarsenopyritetaken from these mines. Goldis intimately associated
with thearsenopyrtite and cannot be detected by visual inspection.

Gold has beenidentified insoil samples by geochemical methods on
YankeeHorse Ridge three miles southwest of the tin mines (Good, 1991). The
highest concentrationin the soilsamplesranged from 0.33 100.51 paris per
million. Samplesof the felsicquartz monzonite bedrock assay up to .17 troy
ounces per tonof goldor 5.8 parts permillion.

GRAPHITE -NATIVEELEMENT. Graphite occurs as black to steel-gray
disserninated grains in felsic gneiss onNettle Mountain (R. S Good, personal
commumnication).

GYPSUM (hydrous calcinm sulfate). Singlecrystalsandradial groupsupto
5 mmacrossoccuron joint surfacesin the argillaceous dolostone at Lone Jack
quarry near Glasgow (Figure 11; Dietrich, 1960). Gypsum canbe foundalso
asawhite powdery material thatshows strong green fluorescence inlong-
waveultra-violetlight (Dietrich, 1985). Sarrplesof this material were submit-
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ted by H. L. GrowofRockbridge County.

Figure1l. Spider- shapedgmups of gypsumcrysmlson dolostone (~20X),
from LoneJack quarry near Glasgow; courtesy of R. V. Dietrich.

HALLOYSITE-KAOLINITE-SERPENTINE GROUP (hydrous alumi-
numsilicate). Veinsofhalloysite and kaolinite are foundin fractures inthe
Cambrian-age Antietam (Erwin)}quartziteat the W.C. Mathews quarry near
Natural Bridge Station (Leonard, 1962).

HEMATITE - HEMATITE GROUP (iron oxide). Hematite is aheavy,
reddish-browntoblack mineral withadistinctive deepredsireak. Ttis the most
important ore of iron. Itcanbe found in many of the iron mines located
throughoutthe county generally associated with goethite-limonite. Hematite
isfoundon Yankee HorseRidge ashematiticboxworks withpyrite, arsenopy-
rite, and gold (Sweet and others, 1989).

Ttisalso foundintheoxidizied zoneof the Irish Creek tindepositasan
alteration productof tininm-rich magnetite (Glass and others, 1958).

HEXAHYDRITE ¢hydrous magnesium sulfate), Hexahydriteis foundas
colorless, acicular, white, crystalline powder and powdery massesondolostone
attheLone Jack quarry near Glasgow (Dietrich, 1963).

HYPERSTHENE - PYROXENE GROUP (magnesium, iton, silicate).
Hyperstheneis the mostabundani pyroxene in the granodiorite at the Irish
Creek tin deposits (Glass and others, 1958).

TLLITE (hydrous, potassium, aluminum, magnesium, iron, silicate). This brown
clay mineral occurs frequently as inclusions in quartz crystals near
Collierstown{X -ray analysis by R. S. Mitchell).

TLMENITE -ILMENITE GROUP (iron, titanium, oxide).

Ilmenite along withrutile was discovered in 1939 on the Robinson Gaproad
about2miles southeastof Buena Vista. Theilmenite-rutile depositoccursas
black bands interbedded withreddish-brown quartzite, The mineralized zone
is 15 feetthick and can be traced for adistance of 0.25 mile. Other minerals
fourdinthe quartzite include quartz, feldspar, apatite, tourmaline, and zircon
(Bloomerand DeWitt, 1941). Ilmenite also occurs as grains in greisen and
granodiorite at the Irish Creek tin deposit (Koschmann and others, 1942),
Magnesiumrichilmenite is reported from the kimberlite near Mt. Horeb
Church (Searsand Gilbert, 1973).

JAROSITE (hydrouspotassium, iron, sulfate}. Jarosite has beenreportedin
brecciated fermuginons quartzite atthe Midvale iron mine near Vesuvius. It
forms as yellow todark brown coatings andcrusts on the iron ore (Palache and
others, 1951).




No.1&2

KAOLINITE - KAOLINITE-SERPENTINE GROUP (hydrous afumi-
nom silicate). Kaolinite isacommon alteration product of rocks withahigh
feldsper content. Several areas within the county havenotable occurrences
ofkaolinite. Veins ofkaolinite and halloysite are found in fractures in the
Cambrianage Antietam (Erwin) quartziteatthe W. C.Mathews quarry near
Natural Bridge Station (Leonard, 1962). Kaoliniteis thechiefclay mineral in
the bauxite occurrence at the Chalk Mine Run deposit 2 miles northeastof
Buena Vista{Warren, and athers, 1965). Stringers of purekaolinite ocenrin
residual clay in the vicinityof Buena Vista (Leonard, 1962). Kaolinite also
occurs as milky white masses, along with microcline, in shear zones cutting
greenshaleat the Lone Jack quarry (Dietrich, 1985). ‘
At the Trish Creek tin depositkaolinite is found as earthy alteration
productsreplacing feldsparandother silicates (Glass andothers, 1958).

KIDWELLITE (hydrous sodium, iron, phosphate). Kidwellite is found as
greenishto yellow-brown crustsand coatings withrockbridgeite onthedumps
of the Dixie iron mine near Vesuvius (Barwood and Zelazny, 1982). Tt occurs
with strengite, dufrenite, and rarely cacoxenite in cavities withrockbridgeite.
Ttisalsopresentas reddish-brown layersadjacent to fibrousrockbridgeite.
Dufrenite is usually found between twolayers of kidwellite, producing the
sequencerockbrid gext&hdwemte-duﬁ-emte-hdwe]htc (K earns, and Penick,
1989).-

LEPIDOCROCITE (ironoxide): Lep'idocmcuemb@ememﬁvelyidenﬁ.
fiedasaconstiuent of the magnetic goethite*buttons” foundat the Lone Jack
quarrynearGIasgow(ﬂeuﬁl. 1963). :

LEUCOXENE (titaniumoxide). Leticoxene occursas ana.ltczatton product
of ilmenite and is fairly common in the greisen at the Irish Creek tindeposits
(Glass andothers, 1958).

LIMONITE (iron oxide). Limoniteis discreditedas amineral species butmay
stillbe usedas a convenient ficld term to be applied to natural dark brown
hydrousuonoxzdm of whichexactidentities are unknown. Mostlimonite is
actually goethite. Lirnomnite was the basis for the majorportionof Virginia's
formerronindustryandcanbe found to someextentinall ironminesiocated
inthecounty. Itcan alsobefound asan iron stainon manyrocks and minerals.

- Pseudomorphsoflimonite after pyrite occureastofLexingtonnear the
westend of South Mountain (Campbelt, 1881); coatings and replacements
consisting chiefly of limonite occurat LoneJack quarry near Glasgow (chmm.
1963).

LITHIOPHORITE (aturninum, lithium, manganese, oxide).

Black lithiophorite constitutes part or all of some of the manganese oxide
nodulesat the Kelly Bark mine near Vesuvins (Mitchelland Freeland; 1978).
Lithiophoriteandcryptomelane are memostunportam maf ganesebearm g
xmneralsatthm deposit.

MAGNETITE - SPINELGROUP (ircn oxide). Magnetite isablack, metal -
lic, stronglymagnetic mineral which usually forms as sharp octahedral crys-
tals. Itis considered tobe oneof themajor oresof iron. Thetitanian-rich variety
of magnetite, formerly called titanomagnetite, has been reported from the
Irish Creek tindeposits. Itoccurs as black grains bothin greisenand grano-
diorite(Glassandothers, 1958). Magnetitecan also be found along Irish Creek
several miles southwestol the tin mines. Itis associated with unakite, pyrite,
chalcopyrite, malachite, epidote, microcline, quartz, and chlorite (X -rayanalysis
byR.S8.Mitchell).

MALACHITE (copper carbonate). Green malachite coatings occur on
calcite cleavage surfaces at the Lone Jack quarry near Glasgow. Other
associated minerals include dolomite, flucrite, barite, and quartz (Dietrich,
1985).

. Malachite also oceurs with unakite edong Irish Creek several miles
southwestof the tin mines. Associated minerals are pyrite, quartz, chalcopy-
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rite, pink microcline, magnetite, epidote, and chlorite (X-ray analysis by R.S.
Mitchell). A sample from this locality was assayedand foundto contzinasmall
amountofsilver,

MANGANITE (manganese oxide). Wellformed metallicerystalsof manga-
niteare found at the Midvale iron mine just south of Midvale Stationon the
Norfolk and Western Railroad (C.E. , personal communication), Man-
ganitecanoccr insemeof the mang minesinthe Vesuviugarea. .

MARCASITE - MARCASITE GROUP (ironsuifide). Marcasiteresernbles
pyritesomewhat butis generally palerincolorand has distinctive cockscomb
external features as opposed to the cubiccrystal form of pyrite.

Numerous small (3-10mm lengthwise) bronze-yellow striated marca-
siterods withacute diamond-shaped cross-sections occur with barite, flucrite
and calcite in cavities within ashaly part of the dolostone at the Lone Jack
quarry neay Glasgow (Dietrich, 1960). Somerods have modifiedrectangular
marcasite crystals on theirendsresembling “hammers® (Figure 12).

Figure 12. Marcasite "hammer” (3 mmlong)incalcite-linedcavity from Lone
Jack quarry near Glasgow; photograph courtesy of R.V. Dietrich.

MELANTERITE (hydrousirensuifate). Melanterite occurs sporadically as
greenish-white, white, crystalline, dull to pearly coatings on the hostdolostone
attheLoneJack quarry near Glasgow (Dietrich, 1985). The mineral is most
hikely analteration productofpyrite. It isthe common “alum™ of erglmaand
has aswest, metallictaste.

MICROCLINE - FELDSPAR GROUP (potassium, aluminum, siticate).
Microclineis common inmany of theigneous and metamorphicrocks of the
BlueRidge Mountainareasin Rockbridge County. It isaprimary constituent
of unakite which is foundinrelative abundance in the Vesuvius, Little Marys
Creek, Big Marys Creek, and Irish Creek areas. Microclineis the predormi-
nantconstituentof someof the salmon-orange, fine granular, vein-like zonesin
afew of the sheared greenishshale zones withinrocks at the LoneJack quarry
(Dietrich, 1985). Good examples can alsobe found along Irish Creek approxi-
mately several milessouthwestofthetindeposits where itoccursin unakite as
decp pink to orange cleavage masses with pyrite, chalcopyrite, malachite,
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quartz, epidote, and magnetite (X-ray analyses by R S. Mitchell).

MONTMORILLONITE - SMECTITE GROUP (aluminum, magnesium,
silicate). Montmorillonite canbe found along faultzones asan alteration
product of granediorite at the Irish Creek tin deposits. Itoccurs as waxlike
masses about 5 feetthick nearthe number 2 workings (Koschmann and
others, 1942). Itisalsofoundat the LoneJack quarry incavities aswhite to
cream colored coatings with calcite, dolomite and chaleopyrite (Dietrich,
1962).

MUSCOVITE - MICA GROUP (hydrous potassium, aluminom, silicate).
Muscovite isacommonconstitient of rmany igneousandmetammplﬁcrocks
of the BlueRidge Mountains in Rockbridge County.

Damourite is no longer 2 mineral species but was used to describe
“hydromica” muoscovite which contains rmore water than “normal” muscovile,
(Dietrich, 1990). This variety of muscovite can be found at the Irish Creek tin
mines associated with cassiterite (Anonymous, 1894).

Good examples of fine grained muscovite or sericite can be found in
greisenatthe Irish Creek tin deposits associated with cassiterite and quartz.

“Green phengitic mica” occurs in the quartzite and as bundles and
aggregates instylolitic seams within the lower Erwin quartzitein Hellgate
Canyon about 2 miles southwestof the James River at Glasgow (Lowry and
DeRudder, 1966).

NACRITE (hydrous aluminumsilicate). Nacrite has been found in cavities as
whitepearly microcrystalline masses, with barite, calcite, chalcopyrite, dolo-
nite, and marcasite at the Lone Jack quarry near Glasgow (Dietrich, 1985).

NITER - SALTPETER OF SOMEMINERALOGISTS (potassium ni-
trate). Niter is foundas delicate crusts and crystalline powder onthe walls of
many limestone caves. Itisalso foundinloose soils insuchcaves, Thebest
knowndeposit in the county is at Natural Bridge where Salpeter Caveis
located. During the War of 1812 and the Civil War this cave was mined for
nitrates derived from niterand used to make gunpowder.

NONTRONITE (hydroussodium, iron, aluminum, silicate).

Nontroniteisa greenish-yellow earthy to compactmaterial witha soapy feel.
Itis found associated with cassiterite, quartz, beryl, fluorite, siderite, biotite,
and chlorite atthe Irish Creek tin deposit (Koschmann and others, 1942).

ORTHOCLASE -FELDSPAR GROUP (potassium, aluminum, silicate).
Orthoclaseistheprimary feldspar mineral in granodioritecountryrock at the
Irish Creek tindeposit (Glass and others, 1958).

PALYGORSKITE (hydrous magnesium, aluminurm, silicate).
This rare mineral occurs as soft, tongh, white fibrous masses, upto about 10
inchesoncleavage planes and slickensided surfaces in the Cambrian-age
Rome Formation in the Lone Jack quarry near Glasgow (Dietrich, 1960).
Some of these web-like masses contain small pyrite and calcite crystals
(Figures 13 & 14). The mineralis thought to be an alteration product of
dolomite.

Palygorskite from this locality was first described by Laswell and Stow
(1955). Theoriginal sample was submittedby D.E. Brady, Jr. Thisoccurrence
of palygorskite is the firstrecorded in Virginia.

PARACOQUIMBITE (ironsulfate). The mineral is found as white, fine-
grained sugary masses associated with copiapiteat the Kelly Bank mine near
Vesuvius (R.S. Mitchell's notes).

PARISITE (fluorine-carbonateof calcium and cerium groop of rare carths).
Parisite is an extremely rare mineral whichoccursrarelyat the Irish Creck tin
deposit. Thisis the only reported occurrence for the mineratin Virginia. It
forms as small elongated brownish-amber, transparent crystals withberyl,
purple flucrite, quartz, and siderite. Tt resembles bastnasite, a rare earth
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mineral, insomeof its physical and optical preperties (Glass and others, 1958).

PHENAKITE (berylliumsilicate). Pheniakite is found in greisenat theIrish
Creek tin deposit with beryl, cassiterite, and quartz. It can also be found
enclosed inandinveins thatcutchlorite and fluorite (Koschmannand others,
1942). The mineral ocenrs as white tobrownelongated crystals that show
muchthe sarme habitas berylandin some cases they may be pseudommorphs
afterberyl. Phenakite has ahigherberyllium content thanberyl. Itisharder
than quartz whichitresembles. Alsophenakitecommonly shows vertical
striations down the C-axis whereas they are horizontal on quartz.

Figure 13. Web-likepalygorskite surrounding smafl pyrite erystals (~600X)
from the Lone Jack quarry; photograph courtesy of R. V. Dietrich.

Figure 14. White, fluffly massof palygorskite with small calcite crystals from
Lone Jackquarry, specimen 4inches across; photograph by T. M. Gathright,
I

PHLOGOPITE - MICA GROUP (hydrous potassiurn, magnesium, alami-
num, silicate). Phlogopitemicais generally lightbrownto yellowishincolorand
is foundinmagnesiumrich metamerphicrocks andkimberlites. Itoccursinthe
Mt Horebkimberlite deposits (Sears and Gilert, 1973).

PIGEONITE -PYROXENE GROUP (magnesiom, iron, calcium, silicate).
Pigecnite has been found in granediorite at Irish Creek (K oschmann and
others, 1942). The mineral occursasdark colored lath-shaped crystals which
arealmostidentical toaugite in appearance.

PSILOMELANE. A general field term formassive, hard, not specifically
identified manganeseoxides foundin mostofthermines workedfor manganese
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inthe county (see Wad).

PUMPELLYITE -PUMPELLYITE GROUP (hydrous calcium, magne-
slurn, rnaganese, alaminum, iron, silicate). Pumpellyite occirs as dark green
massesinunakite withepidote, feldspar, and quartz. Itis usually darker green
thanepidote. Itisfound inanabandoned quarry onState Highway 56, 1 Smiles
eastof Vesuvius (X-ray analysisbyR.S.Mitchell).

PYRITE- PYRITE GROUP (iron sulfideknownas “fools gold™). Small
pyritohedronsare found in black chertnodulesin thelower partof the Cam-
brian-age Rome Formation near the southwestern end of Sallings Mountain
near Namral Bridge Station (Leonard, 1962). The mineral is also foundarthe
LoneJackquarry near Glasgow where therelationshipof twokinds of pyrite
exists: as tarnishedrelatively complex crystals some of which are twinned,
and brassy yellow untamishedsimple cubes which occur in weblike masses of
palygorskite withincaleite-lined vags indolostone (Dietrich, 1963a).

Excellent octahedral pyritecrystals upto 2 inchesinlength can be found
inOrdovicianlimestonein Barger's qiarry near Lexington(Figure 15). These
specimensrepresent someofthe finestexamples of pyrite octahedronsin the
United States (Figure 16; Penick, 1987). The octahedralerystals are almost
alwaysincombination withother forms suchas the cube and pyritohedron,
Single cubes are extremely rarein this quarry; only onehasbeen observed by
thewriter (Figure 17). Some specimensare aggregates of crystals dominated
bycube faces. The aggregates range insize from 1 to 4inchesin diameter.
Alsosome specimens display intergrowths of two crystals thatresernble
twinning. Mostofthe pyrite has crystallized indense limestone matrix. Rare
and complex forms of pyrite were recognized in the Lexington areaas early
as 1886, Limonite pseudomeorphs after pyrite were described by Meem
(1885).

Figure15. Octahedral pyritecrystalinlimestone from Barger'squarry near
Lexington. Fieldof viewis 3inches; crystalis 1.6inches. Photograph by T. M.
Gathright, IL.

PYROPE - GARNET GROUP (magnesium, aluminum, silicate). Pyrope
garnet occurs as brilliant rose-red grains in kimberlite at the Mt. Horeb
Church areain the sonthwestern part of the county. Pyrope was found with
zircon, ilmenite, chromiumrich spinel, rutile, and a green amphibole mineral
(Searsand Gilbert, 1973).

PYROLUSITE - RUTILE GROUP (manganese oxide). Pyrolusiteis the
mineral thatiscommonlycalled“crystallized ore"by miners. Itoccursatmost
of themanganese deposits in Virginiaas both steel gray crystals andasblack
sooty reniform masses. Pyrolusite s also found as dark bluish gray dendrites
onquartzite at the Lone Jack quarry near Glasgow (Dietrich, 1963a).

PYRRHOTITE( (iron sulfide). Pymhotiteisteported from the Irish Creek tin
deposit(M.H. Stow, personal communication toR. V. Dietrich). The mineral
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hasabrownish-bronze colorand is weakiy tostrongly magnetic. Pymrhotiteis
oftenassociated with nickel and platinum deposits.

Figure 16. Pyritecrystal with cube and striated octahedral faces, crystal 1.3
inchesacross, Barger quarry near Lexington; photograpliby T. M. Gathright,

‘Figure 17. Pyrite crystal (0.8 ineh) ini limestorie from Barger quarry near

Lexington; photographby D. A. Hubbard.

QUARTZ (silicaoxide). Quartzisacormmonmineral occurring inmanyrocks
withinR ockbridge County. Itisfoundinveins and cavitiesinlimestone, aschert
massesindolostone, as amajor constituentin sandstone, quartzite, and insome
of theigneousrocks inthe BlueRidge Mountain portion of the county. Quartz,
veinsto 5 feet wide are found with greisen at the Irish Creek tindeposils.
The bestquartzcrystals have been discovered in soilsoverlying Upper
Ordovicianlimestone. Thesecrystalscanbe foundinmany placesinthe county
where thislimestonsoccurs. The crystals weather from cavitiesin the lime-
stone. Erosion scarsbetweenlimestone outcrops are the best places to look for
crystals. Crystalsupto 4 inchesin length have been found by the writer near
Collierstown. Severalfarmsin the arcahave producedexcellent crystals.
Thesecrystalsrange fromcleartosmoky. Some have illite(clay) inclusions
which can produce spectacular specimens (Figure 18). Both scepter and
Teversescepler crystals o3 inchescan be found, some aredoubly tenninated,
andmosthave extremely smooth andlustrous crystal faces. Crystals may also
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becomplex andshowa*‘stacked™ arrangement. Someof thesecrystals have
been used in jewelry particularly the clear ones whichresemble the famous
“herkimerdiamonds”of New York State. Good crystals canalsobe foundin
the Kerrs Creek and House Mountain areas. Interesting single crystalsand
crystalclustershave alsobeen fouindin Barger'squarry.

Amethyst, mcpurplevmtyofquanz.hasbwn foundatthe Jrish Creek
tin deposits, although not of gem quality (Zeitner, 1968), Gemguality jasper
(quartz coloredred by ironoxide) has been found in the Armnold Valley area
(Hexbert Grow, personal communication).

Figure 18. Two 3 inch long quartzerystals fromnear Collierstown, crystalon
leftisdoubly terminatedandbesclay inclusions; photograph by T: M. Gathright,
I

RHOMBOCLASE (hydrogen, ironsulfate), Rhomboclase isfoundas white
subtranslucent sugary masses atop copiapite at the Kelly Bank mine near
Vesuvius(R.S. Mitchell'snotes).

ROCKBRIDGEITE (hydrousiron, manganese, phosphate).
Rockbridgeiteis arelatively rare mineral named for Rockbridge County,
Virginjabecauseil was firstrecognized in this county as adistinct mineral
species insamples from theMidvale iron mine south of Vesuvius, The mineral
was found in some abundance on the dumps of the mine. The name
rockbridgeite was proposed by Professor Clifford Frondellof Harvard Uni-
versity for material previcusly identifiedas dafrenite (Frondell, 1949). The
Midvale mine has beenreclaimedand noevidence of miningremains.

More recently rockbridgeite'canbe found on the dumps of the Dixie
mineeastofVesuvius (Barwoodand Zelazany, 1982), Themineral occurs as
dark preen, fine-grained masses and as dark green fibrous conwentric bands
withreddish brown to'black goethite. Well formed crystals ofrockbridgeite
havenotbeen reported. Other dssociated minerals are cacoxenite, dufrenite,
kidwellite, andstrengite (Keams and Penick, 1985), Tt hasbeendiscovered
recently that rockbridgeite from the Dixie mine takes an excellent polish
whichresemblesblack jade. Polished cabochons can be used with sterling
silver to make attractive jewelry (Figure 19).

ROZENITE -ROZENITE GROUP (hydrousironsulfate). Rozenitecanbe
. found with melanterite as dull white encrustations ondolostone atthe Lone
Jackquarry nearGlasgow (Dietrich, 1963).

RUTILE -RUTILE GROUP(titaniumoxide). Red grains of rutile are found
with black ilmenite creating a banded appearance in quartzite at the base of
the Precambrian Uricoi Formationon the Robinson Gaproad, 2 miles eastof
Buena Visita(Bloomer and DeWitt, 1941). Rutile is alsofound in the country
rock and the greisen at the Irish Creek tindeposit (Glass and others, 1958).
Rutile grainshave beenreported fromthekimberlite depesits near Mt. Horeb
Church (SearsandGilbert, 1973).

SCHEELITE (calcium tungstate). Scheelite isanimportantore of tungsten
andoceurs both in greisenandin carbonate veins with wolframite and cassi-
terite at the Irish Creek tin deposits. Itmainly appears asbrowncleavage

-ounces of silver per ton from asampl
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masses buterystals as much as 6 mm across occur with cassiterite crystals
(Glass and others, 1958). The mineral shows brightblue flucrescence under
ultmmlethght. .

Figure 19. Specirensofrockbridgeite fromthe Dixie mine with two polished
eabochonscutfromthe same material, cabochonsare 1 inchlong; phetograph
by T.M. Gathright,TI.

SCORODITE (hydrous iron arsenate). Scorodite is analteration product of
arsenopyrite in greisen and in quartz veins at the Irish Creek tin deposit
(Morgan, 1938). Itoceurs asleek green encrustations on arsenopyrite.

SERPENTINE - KAOLINITE-SERPENTINE GROUP (hydrous magne-
sium, iron, silicate). Serpentine has beenidentifiedinsamples fromthe Mt
Horebhmberhtedqaomm (X-rayanalysesby OlheFordlmn)

SIDERITE - CALCITE GROUP (iron ca.rbonatc) Siderite is the most
abundant carbonatgat the Irish Creek tin dgposit. Ifoccursin veins andin
brownrhombohedral masses both inthe; greisenandvem quartz. Inhand
specimen siderite Superﬁcmllyresmblﬁs ssiterite however siderilebas
pronounced thombohexiral cleavage while bassiterfiedoes not. Themineralis
associated withankerite, fluorite, aqcl ﬁe(Glassand others, 1958).

SILVER-NATIVEELEMENT, §ilver

| [ Ate ,mthgoldma:senopy-
riteveinsat theTrishCreek tind assaysmdlcatell 16 roy
: yme(SweetandI.ove,tt,

1985).

SPHALERITE - SPHALERITE GR:&UP(msulﬁde) Sphaleriteis the
mosnmportamoreot'zmcand[ fasigee biown waxy masses with

Ttalsooccursasdark bro

veinsatthe IrishCreek tinde
this localityresemnbles cass

richspinel has been found
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Glasgow (Dietrich, 1985).

STRENGITE ¢hydrousironphosphate). Strengite occurs as minute reddish
browncrystalsinfractures, 1 mile southeastof Midvale (Koening, 1877). Also
brightpurplecrystalsof sirengite on both rockbridgeite and kidwellite were
reported from the Midvale mine (Barwood and Zelazny, 1982). Strengite is
relatively common at the Dixie mine and occurs as divergent sprays and
spherical aggregates of brilliant lilac-pink prisms. The crystals are generally
less than 3 mminsize and usually form in cavities withkidwellite. Small
flattened crystals of strengite have also been observed asradiating ag gregates
on goethite orrockbridgeite (Kearns and Penick, 1989).

TAAFFEITE (magnesium, alumimum, beryllium, oxide). Therare mineral
teaffeite can be found asbright green coatings on cassiterite at the Irish Creek
tin mines (R.S. Mitchell’s notes). This isthe onlyreported occurrence of
taaffeitein Virginia.

THENARDITE (sodium sulfate). Thenardite, that fluoresces bright lightblue
inlong-waveultra-violetradiation, was found as white powdery spherules in
dolostonein the LoneJack quarry near Glasgow (Dietrich, 1985).

TALC (hydrous magnesiumsilicate). Tale, analteration productof serpentine,
wasidentified at the Mt Horeb Churchkimberlits deposit(X-ray analyses by
O.M. Fordham).

TOURMALINE -TOURMALINE GROUP (complex hydrous silicate of
sodium, magnesium, aluminum, and boron).

Blacktourmaline crystals, probably schorl, have been foundina quartz vein
intruding quartzite in the Erwin Formation at the Lone Jack quarry near
Glasgow (Figare 20;J L. Dickinson, Jr., personal comrmurgcation, 1980). Small
black tourmaline crystals have also beenreported from the tin deposits near
Irish Creek, where they genexally occur in frachuresin cassiterite (Glassand
others, 1958).

TURQUOISE - TURQUOISE GROUP (hydrous copper, aluminar, phos-
phate)
Turquoise has beenidenti fied from the dumps of Kelly Bank iron-manga-

nese mine near Vesuvius. Itranges from green to blue-green towhiteand .

occurs as earthy porous masses 2 to 3 rnmacross. Themineral also occurs as
thinbotryoidal crusts which exhibit color banding (Mitchell and Freeland,
1978). Turquoiseis alsofoundin nodules with wavellite. When brokenopen
thesenodules oftenreveal water-clear prisms of wavellite on massive tur-
quoise, They make excellentspecimens (Barwood and Zelazny, 1982). No
gem quality turquoise has been found at this locality.

VARISCITE (hydrous aluminum phosphate). Varisciteis foundatthe Kelly
Bankmine near Vesuvins withwavellite and turquoise, Itoccursas thin white
to gray vitreous crystalline crusts with botryoidal and giobular structures.
These crusts are fibrous to granular and have surfaces which sparkle due to
small crystal faces (Mitchell and Freeland, 1978). Variscite alsooccursas
green veinsand massesin porousnodules of wavellite (Barwoodand Zelazny,
1982),

VERMICULITE (hydrous magnesium, jron, silicate). Vermiculiteis ayel-
lowish-brownmicaceous mineral found as a network of veinlets and local
aggregates in greisen at the Irish Creek tin mines. Itresembles biotiteand
nontronite and is associated with thern (Koschmannand others, 1942).

WAD (softmanganeseoxide). Wadis nolonger acredited mineral species but
usageisstillapplied todark brownearthy manganiumoxidessuchas psilomelane
andlampadite whose exact identitiesareunknown. The following descriptions
of wad are as they were originally reported.

‘Wad was reported from Hogpen Hollow and the Midvale mines near
Vesuvins (Hewettand Fleischer, 1960). Psilomelane pseudormorphs after
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clay from the Kelly Bank mine near Vesuvius are included on the list of
*Psendormorphsin the National Study Collection of Minerals™ In the Smithsonian
Institution (Dietrich, 1990).

Figure20. Black tourmaline crystalsinclear quartz from the Erwinquantzite
fromthe Lone Jack quarry, specimen 3 inches long; photographby T. M.
Gathright IL

WAVELLITE (hydrous aluminum phosphate). Wavelliteis the mostabon-
dantphosphaie found atthe Kelly Bank mine near Vesuvius, itoccursas gray
towhitevitreousradiating fibers and needles inbotryoidal or globular groups
to 7 mm indiameter (Mitchell and Freeland, 1978). Wavellite occurs as
nodhizles associated with iorquoise and other phosphate minerels (Figure 213,

Fgure21. Three-inchnoduleof wavellite and mrquoise from the Kelly Bank
mine; photograph by Howard Freelarid.

WOLFRAMITE (iron, manganese, ingstate). Wolframiteisintermediate in
composition between ferric iron-richferberiteand mangandan-rich hubnerite.
Ttoceurs as black veinlets in greisen with cassiterite and muscovite, Italso
forms laminae along micacleavage planes producing an intricate meshwork,
which towards the center of the meshwork, may form an almost solid mass
{Glassandothers, 1958), Wolframite isalso closely associated with scheelite.

ZJRCON (zirconiumsilicate), Zircon has beenreported from Petetes Gap
(Dana, 1892). Ttisalso found atthe Irish Creek tin deposits as small elongated
tetragonal crystalsin granodiorite and as arelict mineral in the greisen. Itmay
alsooccurinclusters(Glass andothers, 1958). Atleastfourmorphologically
distinctpopulations of zircons have beenreported from the Mt Horeb Church
kimberlite deposits (Sears and Gilbert, 1973).

ZOISITE-EPIDOTE GROUP (hydrous calcium, aluminurn, silicate). Zoisite
can be found at the Irish Creek tin deposits where it occurs as prismatic
crystalsincalcite veins with clinozoisite (Glass and others, 1958).
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List of Minerals from Rockbridge County, Virginia
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Actinolite (amphibole group)
Aikinite

Anatase

Ankerite (dolomite group)-
Aragonite (aragonite group)
Arsenopyrite

Augite(pyroxene group)

Barite (barite group)

Beryl

Biotite(mica group)

Bimessite

Bismutite

Cacoxenite

Calcite(calcite group)

Cassiterite (rutile group)
Celadonite (mica group)
Chalcopyrite (chaleopyrite group)
Chlorite (chlorite group)
Churchite

Clandetite

Clinozoisite{epidote group)
Copiapite
Crypiomelane{cryptomelane group)
Diopside (pyroxene group)
Dolomite(dolomite group)
Dufrenite

Epidoi(epidote group)

Epsomite )

Feldspar group (see microcline and crthoclase)
Ferrohornblende (amptiibole group)
Fluorite :
Fluorapatite (apatite group)
Galena

Galenobismutite

Garnet(gamet group)

Gibbsite

Goethite

Gold(element)

Graphite (element)

Gypsum
Halloysite(kaolitite-serpentine group)
Hematite (hernatite group)
Hexahydrite

Hypersthene (pyroxene group)
Tllite

Timenite(ilmenite group)

Jarosite (alunite group)

Kaolinite (koalinite-serpentine group)
Kidwellite

Lepidocrocite

Levcoxene

Limonie

Lithiophorite

Magnetite (spinel group)
Malachite

Mangznite

Marcasite (marcasite group)
Melanterite

Microcline (feldspar group)
Montmorillonite (smectite group}

61.
62.
63.
64.
65.

78.
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Muscovite (micagroup)
Nacrite

Niter

Nontronite
Orthoclase(feldspar group)
Palygorskite

Parisite

Phenakite

Phlogopite (mica group)
Pigeonite (pyroxenc group)
Psilomelane

Pumpellyite (purpellyite group)
Pyrite (pyrite group)

Pyrope (gamet group)
Pyrolusite(rutile group)
Pyrrhotite

Quartz

Rhomboclase

Rockbridgeite
Rozenite(rozenite group)
Rutile(rutile group)

Scheelite

Scorodite

Serpentine (kaolinite-serpentine group)
Siderite (calcite group)
Silver(element)
Sphalerite(sphalerite group)
Spinel (spinel group)
Starkeyite(rozenite group)
Strengite

Taaffeite

Tale

Thenardite o
Tourmaline (tourmaline group)
Turquoise (turguoise group)
Variscite (variscite group)
Vemmiculite

Wad

102 Zoisite{epidotegroup)
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COUNTY TOPOGRAPHIC MAPS

Sincethe early 1970s the Division of Mineral Resources, in cooperation with the U.S. Geological Survey Topographic Branch, has
been producing 1:50,000 scale county topographic maps. Cities are incorporated with their adjacent county, for example the City of
Fredericksburg is included with Spotsylvania County. The following counties and cities, shown on the map below have been completed.
Currently Bedford and Rockbridge Counties are in preparation and should be available before the end of 1994, Additional counties areplanned
as funding allows.

Anindex 10 the topographicmaps in Virginia is available free from the Division of Mineral Resources (OMR). County topographic
mapscost $4.00 plus4.5% sales tax (Virginia addresses only) plus shipping. Contact DMR at P.O. Box 3667, Charlottesville, VA 22903
or by telephone - 804/293-5121 for postage charges. Prepayment is required.
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County Topographic Maps

GEOLOGICMAPS

Geologic mapping has been an ongoing activity by the Division of Mineral Resources and its predecessors since 1835, The modern
era of geologic mapping began in the late 1930s when the topographic base maps were prepared using aeriat photographs.

A geologic mapis a graphicrepresentation of the distribution and geometry of earth materials atand near the surface of the earth. They
provide information about the age, composition, occurrence of folds and faults, mineral deposits and geologic factors that impact man's
activities. Geologic maps are prepared from field surveys and remote sensed data, such as geophysical surveys. The geologicmapis the
principal source of geclogical information needed for the resolution of nearlyall basic and applied earth-science research and decision-making
concerns, and is a guidetomost human interactions with the earth, Examples are: distribution and availability of energy and mineral resources;
locationand nature of natural hazards; distribution of waterresources; basic datafor plarming construction projects, such as dams, highways,
and pipelines and industrial plants. Benefits of using geologic dataderived from geclogicmaps include; mitigation of natural hazards; location
of karst areas and mines and quarries; groundwater protection; planning for urban growth, mineral extraction, and sequential land use.

Fourteen counties (scale - 1:50,000, 1:62,550, or 1:100,000) have geological maps. Nine 15-minute (scale -1:62,500) quadrangles
and one hundred and ninety-four 7.5-minute (scale - 1:24,000) quadrangles have been published. The following three index maps show
the location of geologic maps at a scale of 1:62,500 and larger. Additional regional maps are available but are not shown on the maps. A
free "List of Publications and Maps" is available from the Division of Mineral Resources.
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