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LETTER OF TRANSMITTAL

Raleigh, North Carolina
November 22, 1948

To His Excellency, Hon. R. Gregg Cherry,
Governor of North Caro?lna.

Sir:
| have the honor to submit herewith manuscript for publi-
cation as Bulletin 56, “Talc Deposits of the Murphy Marble

Belt.” This bulletin is another in the series being made possible
by the cooperation of the Tennessee Valley Authority.

~ The Murphy Marble Belt has produced varKing amounts of
high grade talc for more than 85 years. ~Although _geologlcal
work has been done in the area at different times,.this bulletin
represents the first detailed geological report covering, as a unit
that part of the Murphy Marble Belt lying within the State of
North Carolina. This report indicates that there are ample re-
serves of talc in the area for long term operations, and it is be-
lieved that the information contained herein will be of value to
those interested in the area.

Respectfully submitted,

R. Bruce Etheridge,
Director.
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TALC DEPOSITS OF THE MURPHY MARBLE BELT
By Earl C. Van Horn

ABSTRACT

_ Thel\g marbI belt_extends some 35 mlleim North Carollr]a from Wesse[] to the Georgla state
ne inclu arts 0 Swam Mda% n, and. Cherokee . Counties T(afc mlmm In the area IS more than
ree rter acedwturg a gerswte n spite manY ficulties. However, n recent years
mosf of the mines and prospects have heen abandoned and the utilization of talc resources has been”at a
minimum.

The purpose of the current work w 33 to fing geologgc c[iteria anq féabllsh metho?s for Iocatm
cealed talc and genera Ig Ponsor and assjst In"the Tevelopment of old and new talc resources to
acquire and apply new Scientific and economic data.

heMurR arbleformatwn whlchgthe only hos ﬂrmatloR to C(i ercial talc In the area, |satrue
mr e of nonu horm mlnera % exposed. as alg)arto nort west Im %f an overturned _anficline.

elieved that the Mur Jel conformable wit !)acent rocks w % com nseaseHe of sch|ss
ggewses an r% rtznes h vmg istinct variations both along and across the strike and which are prob-
y ot pre-Cambrian (?) Ocoeg age.

In addition to a reV|S|on of pr PFVIOUS theories, onc rnln r\e attltu e of the Mur hX marRIe new dat)
are rsenteﬁi colacermn structe rlations Wlt r emarblg formation pas been sub-
, Into lithologic urits. . Relationshi P etweent e ma a |ts cor}tame cde osnls ave feen

Ified to the extént of e|m|t|nq occurrences. of commercia taetg %speﬁ IC Zqne e ormation
} as be nestab ed that the attitudes of talc bodies are contr%’ the attitu es of Intra ormatlona%
gc K IeSare re ected n Imeatlon phenomena.  Theories are advanced to account for elliptical shapes o

The m|r\eralﬁﬂ\(0 of the tal(‘; i discussed.. It is proposed that the tailc ¥vas formed by the achgns of

%/drotherma i ns rlsmg rom. a 9ran|t|c or digri Iag a, first s M)a/m ﬁdo om crock?] later
ecAm a rep acementb Ic without an intermediate chlorife o amphinole phase 1S fufrt B
Eose at minera 1”21% lutions were glven ACCESS grea or |rh|p|en eaknes &S WhICh were formed
ause of an original dolomitic character of the central part of the mar

A.geologic map of the marble belt and adjacent formations, accompanies this re otal of two
?dperauﬂ Qnes aRd ?ES Pros ects and aEange (P mines are de cn%dp éﬁe te taR marked, on tq e
glc ma% Results of dlamond care drilling are described an correlate recommendations for

ture exploration work are presented.

INTRODUCTION

. Tale degoslts in Weshern North Carolina occur |[1 llwo setUP\gs Deposits havm% the widest dlstr|b
tion are ass ma(ed with basic 1gneous rocks, partlméar the 0 B earln rieties In Macon and -
son. Counties .and, p roxene bea nr% varieties in. Madisort County, out ta lP/pe has rece|ved |tt
Serious (at ention. In th ast % uch rea%er Importance arete%eposnst %occ as lenses and b (e |
WH ommc bes In the counties of Swain, Macon, and Cherokee. This report 1S concerned only

PURPOSE OF INVESTIGATION

ast name t ree counties.
The ogh Carolina Degartment of Conservatio a]nd Development and the Regional Produc‘js Re]search
Division ot the Commerce Department ofT A estq cooBeratlve rogram é'\sa basis for t ? %
vestigation of the talg resources in the Murp mar?aw elf 0 éhe tri- countel e%mc groses

Investigation were: 25 to develop cr|ter|a a thods or etermining accuratel |ocation of con-
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cealed falc d posrts 2 to locate new aIc reserve to assist ertZ owne vestors and operators
In attainin here nc n tjae exporatro an odpment r{j its; (\s urrea spon-
sor the ap |ca on of geolo Jc economic In ormatront t has not been avar ehereto

FIELD WORK AND ACKNOWLEDGMENTS

All work was under the eneraI drre tron of Mr. H. S. F ankin, Head, Mingeral's Research Section, Com-
merce Department, TVA, |1 tuc ey, Sate’\Cr ogr&t North aroIrna Depa{ ent of Conserva-
tion and evelopment, (F ler, Jr."of t orth roIrna artment of .Gonserv twn and
%?opment wgs, In_the Tiel durrn the s mmer 5 Wor In prrncr grn the vrcrnrty or fne Nan-
tahala River and in the ta cmrnesa uré{)dv ro ina. 3ns oJ ssrste the
writer from October 1945 to June 1946 % con{rr ute ecia to an understan gn% e _Notte g

rt Carol |na De artment 0 onserva |on an

uartzite and the diorite sills. rt
eve opment, did petrographic wor ﬁ rrn%t mmer of A]ny success resulting from
IéPnr geram wouI not have been oss ewrt ouf t R cooperatron of tac pro ucers nrs
an In ﬁersonne In the area. %ecra a now(! gme {15, due Messrs. J. W. Bailey er//
artsfield, an ord The TVA Map(sJ theciSSurveys | |sron

i

%se L ed

Ferebee, W.
erein, Messrs. Benjamin leeve “an

R/rleﬂgrerﬁakep StofO heheT\P a Saveen (ﬁureswconta{ (h e writings,. and the wrrt r |s rateful to Mr, C E
nleyr TVA, Dr Ja éaerL Stuck%/ I\Yorﬁt éaro na§ te Gr% Pgrst ané es ecra?lx Ir. ThomasL Kessler
%eoo ist Cart ersv Geor rtherr crrtrca reading of th rnanuscrrt The writer srnc
this | %/estr atl n W Its fception In_June 1945 to 1 comPIetron 'ﬂ arch 1947 an r?
most 0 thF ofr le the ideas containe herern are cert]arn1 PO% his own, the wrrter as umes U
restrﬁonsrbr or the mformatl N presented. pIproxrmate% a(l leld Work was soent In working
e remaining evote to areal geology, mine map-

owners, operatrs,.and Investoys
ping, grrll core sturP les, getarled study o{ taIc occurrences and reIateé research.

GEOGRAPHY

In North Carolina the Mur marble belt extends some 35 miles from ngar Wesser, Swal Countu
southwe twar across the] nort fyst tip_of Macon ount nbrou %Toiot An Bews Marble, an% Mur ?/
Cherokee County, totestate Ine. From estate Inet as enoserved southward in G

|a o ear sto e vicini anton, Georgia, . Unless otherwise specitied, subsequent drscus
|ono [h n¥ar%le twr refero% 0 t%at portion Within North CaroYv P 1

PHYSIOGRAPHY

. T Phjyslrovgr of thﬁ area has {rot been vrorked out in oﬁtarl but in general I{ 1S characterrzed qg
er relate r straths, With few exceptions, Stream va ey occ r]area Fcent to, the mar
Hr]tt l\? nort eas ern term wus near Wesser to the vicini n} e IS exgosed In. the
%or £0 tB antar] Iver, wit numerous outcrgga Igh on t enort est deo the gorge te vatroH
5 eeta esea evel or 600 feet bove the river rom Topton sout westwa[] E 3/
marﬁe usually underlies the P angs formed the Valle Rrve[] From M ¥ e marhle ssesg
small divide between the N tte Hrwa see Rivers unp rlies the NotteI River to pear Rangeer an
then |? trace RX sma cree r hout tgrein Inder of its extent. H qeneral harnage patterns, are
controlled arple ormatroré ut In detail the marble often Is outside stream valleys, trending along
adjacent slopes and across low divides.

Creetfertglsa ﬂrcgrtlel rhtahala River HrrnaII}/I flowed down_the Cheoah V IIe ,oné What IS now TuLuIa

Z ranch o “hLI eTe nessee River worl%ng Mur gmar

It appears equally pos tthe Nanta aonce owe (Yvelstwa t u Red J) nd ow
the resent course of t eVa e}/ Ffrvr Large, well-roun te |0lers o %artzrte a ern qu Iz n
smaller a%ﬁtentso rocks t ceh up er reaches of the Nantaha IVer may e ound aong this
course, which IS coincident the mar Ie ormation.

1 Arthur Keith, U. S. Geol. Survey Atlas, Nantahala folio (no. 143), 1907, p. 1
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TRANSPORTATION AND POWER

Nearl¥ all of t %marble belt s srtuaé q flatrsfa torjl \?nth respect 1o transgortatron fgcrlrtrs Th
Muro branch o the, S0 the Railroad_ follows the t rom W sser to. Murphy, and
shsedmmre nafew Nars{romt rHar erthe same distance. the est

g ranc eLursv ean ashville R oa araIIe the marple, as severa oo stat

N counw be eeIt Ranger ar] uRer N 1S access to the mar etorma on a

Additiona J i aval a eaa result of t age number of conveniently spaced rai road sr rngs
which are use ing pulpwood along the two railroads.

ﬁlectrrc power IS readrly gvarlat%le throughout the Ienon of the m rble_belt.  Between Culberson ar]d
Marble, TVA po rrs suppfie Cope atrvei t Murpny and atBue ﬁrdge Geor &/ra The Nantaha
Power and Lré)h ompanﬁ provrdeseectrr ity In all ocalrtres between Marble and He

rfres ar
or loadl

HISTORY OF THE TALC INDUSTRY

Talc mining was begun in_the Murphy marble belt in 18591and has pers stedr rte of man conomrc
Flrtfrcu?trﬁ rhgere weregno r rl‘roads h) t)he area in those eartl dda Sa d t e rnrpus ry ¢on rnu)e o”/ 8
on rrc ustr red euseo horse-an wa on transp rtat New $0 rcg? of talc sqon force
rr es on;h t[he rarYro at which operations In Nor]th rol ma Were no Ionger profitable, and mining was

aIted unti aas entered the region in the late 1880's.

S interest was revTJved land owners and ros ectors bec e familiar with those ces Where talc
couI esenattesur ace Prospeo nrts an tre heswere aandon%d and r]eopen trme and %}arn
tap earst at trom our or five ta Ings” erew rt o e name, e%e ere:
rhl Ming, near ewrtt Sta lon on the Nantah a RIver, eytown Mrnera Hg

ater eBrtmoreT cCom any, two miles_east o omotate the Hayes Mine at Tomotla, E
Her Mine, abo%t onemreeasto Knse afn 5) the Kinsey Ming ‘at Kinse ﬁ dag bocatron No. In
”drn amostt%?ntrfe soute 0 cMounta t Hewitt was tre T Hnnet}edngﬂ her-

fort cwrt} air successu res A Temarn pro uc rono talcwas supg emented with s ﬁ uait
tities of talc brought In b xprosgectors and so (liOO ooun ofstot Tlargrer Cp ducers. In.1927, the Not
Talc Company began an éaor tion é)rogram n evelgped the CarorI |c Com ganﬁ/ mine just eaft 0
Krnseér [0 ut Hwas %on In 30 and, because 0 varrous peculiar condrtron the mine’ was close
In 1938 after a highly successful period of operation.

N recent years mos mrn s and prospects have_peen abandoned, and results of the search for larger

!)tter taﬁcy eposIts Ia een dPsthrOragrng TRe talc industry in” western North CaroPna drril %ot
ourrs because of the following conditions:

a grosgects have been Iocated at sites havrn% adverse syrface nd undergrou d drar e and
anavora bedrock ?on rtrons iospects have beg ened on the b n sand In the reams
e%ause ese are Ideal places tor falc (t étt an bﬁ seen e w/ any prospecs a some mines
(t Map Locations No?] 1/ frnd 58 were] 0cate réttal oatwh% as from10'fo ]fOO eet rom Its sou[

It IS not rare that mH? useess 9rng] as be? Qne eca%rseo e presence of a few talc scales (or, less
rarer sericite and chlorite scales) Irst Tew Inches of top soll.
Low, uncertain production has not been conducive to the use of suitable mrnrn ent. Prob-
ab'X the chief caueo? ﬁrne an rosPect aBand%nment Where conartrons otherwise Wees le [has been
ck of r[[)]ums ecause maw eration weL equn ogashoestrrn "and Inyestment rna %uate unf]p-
| r(:]k o%r (\f'aﬁ rare.  Similarly has cane Lnang éhros ects to e andong caus
ack 0 ro\ﬂ rng equi ment narr if srm ck and shovel work could not produce enough talc
10) payr ay, Prospects' never reache roportro mrnes
Owners and mine operatars have not obtained suitable technological assistance, and their methods
have been sqow costw andpreFatrveI@/ Inffective. Pﬁans oF operation aﬂd theorres o? talc occurrence nave
11955 Ppraét Talc and Pyrophyllite Deposits in North Carolina, North Carolina Geol. and Econ. Survey, Econ. Paper, no. 3,
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dﬁended on Jegends and hunches, .a dco nIIrn has not been or%ular beca ?e of hr% unrt cotand the
ure Ao utrlr(?e mJormatron cou ave een 0 tarneret K e shafts ﬁve ee
r'rvoor Xno Oejrr]dgree ) and dritts an crosscuts were either too small In barre ground or too large where ta

It is apparent that the search for talc deposits heretofore has heen fortuitous and unsystematic.
smge 1942$%st ere peen ac?t ange n th cgr gra prfosopjtey equonng r(or conceaqed taf deposrts %s
IS discussed further in the section on descriptions of the 0gposits.

PREVIOUS GEOLOGIC WORK
_AREAL GEOLOGIC MAPPING

e e area whr Iudes he Mur rble belt has been wo ked out revrousl onI
Kerhﬁt %%jrsﬂed antaha drn an u P/bpszndfolro on the ftey uadrangle. ﬁg
the Jaor |met at Worke m\ |s ar e area complex geology an ru ged topography, hrs Irt-

ogrc scnptrons can e Improved only thro ?h elaboration.
tn the immediate vicinity of the marble belt Kerth drfterentratfd nine sepaéate Tformatrons de]srgnated
as of Cambrian agle which he beIAeve fo occur N a major sm: Ine. His oldest ormatro? In the grou
was the Hiwassee Slate, a ark handed rcaceouss t % kness of mare than 500 feet. He'map-
E the Hiwassee slate on tenort wEst side ofh nInrca axis. The Great Smo rmatro w
oWn as Jnore than 6,000 eeto elastics which include omerae sandstong, Y c
sates quartz MICa-, aan Igarnet angd staurolite sch is an ersses The Nan ahﬁaslate Was
ma as nea g?OO fee of Bes an ]j<yanrte staurolite-, a garnet schists. The Tusquite
zrte was_ describe om2 ﬁ( feei nsewh te uartzrée Th Brasstgwn orma roncnrste
about }000 eet of ar ray orbac ttre ite sc It an slae and lighter-co ore mlchasc hist %
town ormation ws ma ge as 1,000 feet of ret schist, ra wacke” ottre tes ISt and sat8
mp marbeweﬁ Rure | est?ne and omrter m t ickness from 15 00 feet,
t e ately on either i e of f m Inal. ax| sKert maP S schist, g}t)dlsm 200*0 500
eet 0 ﬁcareous ottrelrtwe schist an rmonrte eds The ceftra part to Ker ohsync ine, arid youhgest for
flon of the series, W%Stlvlur(n rzr ed as apout 150 feet fw Ite quartzite. mo

epti
Hrwirsgsge asxlraste ar}]d t rssrng hm/b o?t he M r?ty mta?gfevr\r/\?a?e ggﬁﬁpnea B&"&gdiﬁfgﬁt?hru‘)s”t ea(r:r tS\Irvgt c(n has
since been ano nait e Mdrpny Fault. occurrences 0 e southeast of the Murphy Fault were
mapped as fault outliers.

To the southeast of the series described above, Keith ma e Archean CaroIr neiss, g complex of
schists, gneisses, and granitol ?ayers ckt]taractenzed In thatprea i)y Intricate crump and toal rngIO

WORK RELATED TO THE TALC DEPOSITS

Pratt:tmadea eralI study of t(tte]talc deposits of the belt in 1899. His o (P%orthtres for seemdnthe
talc In plac were imited, an onc usrons apparent Wwere mquence Sy dt%testrmo Ine
wor]ker an teex natrono unsatbs actor exrfosures |nstche he.confu dteNotteI quartzite
with siliceous haseso te UBJ marble.  Séveral years Ia%er Arthur Keith studied talc occur nces3n

connectron rc ma In the soutnerp Appalachians. H | terpr gte eoo of the_talc
%reater dgtarl thaﬂ gPratt utgdrd not havespfrcrgﬁttrme In the ?re po tarnacear pqcture ofte

many problems involved.
Studies of associated brow |ro ores dofaso%(ated lime to es n]ghln Berry, d
eposits, c lefly throug servatr ns 0

Cushman3nave contr uteg In rectyto a%owﬁyeldg the ta

é Lﬂu Kerttl &(07
thur Kerth ale De sr of No Ca olina, U S eol Surv [, 213, 1903.
g g l&on N ? %

g”[:jeyBag i’{ f&g%p \?fE?efrr rorévnrﬁ OéeUSSH%aneSLeImeS,\IIOFEGQ énd%mgﬂs’qg t C?}%’Ol aroll %%l RPOHEC%&YOPH EGOP” (} gc%?t
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lithol andmner o d acent formations. More direct and impor ant nowled eofthe taI ass
Ith %% tuck eyl, ugt% di{n n(v)t{ r% Fu IS wlokon Pyrogl?lcrte rnn l\llorJO h arg na\/\/mi§J EFO rap r‘r’:\lstudlrJ

de detailed ¥the ro sitsl G Mne maker-
contrrbute |deas onthe origin ofthe MurphI on % V?I hg I

y talc on the basis o pu IS reportso fre wor Pratt
Keith, and Stuckey.

MAJOR PROBLEMS

Re? Hs of the presenﬁ W0r|< indicate that Kert 'S interpretation. of structural an ade regatrons tthe
rockf urP \)/ marb ebetaeerroneous at east In art To rncregset ﬁcompexté/ a
Involved_ In t estigation, Wor usequenf eltn’s % R M]eo 0gIC time saIe an
ﬁrros thererare, have Toeen Iaccumu tive thou teworkwrc IS reported | rt)resent rscussron
as, peen restrrcte 0 tPar of the area Ipvolyed and, IS not of a nature to solve anX ge?era
grgglegngglogyrs believed t att e results obtaine er contribute to a more accurate understan ingof the

~Intheir w rf< on the eologréof the. A paIa hian re jon, G. W and AnnaJ tose have takena(? adﬁ
view of the Pro ems ah XP n in H}rr ow work, and on th ew Ifor Xes arf] rrc
mavy4 as wel as of Ker%&t eS ses ave estab Ished a cdrrent %e ted eorg/ at rreé rom the
Hiwassee slates throug teV etown ormation are o mbrian % entified as
Oco serre% ?ri_ ncegedbe ossrbbrt%/ that Kerths ottelg uartzre Andrews 80 ISt dan] Murn
marple might be of Lower Cambrian age, put su rdgste that tte%quartérte IS t eoI estaB the Mur
arnle the youngest o t(het ree atrens that the G!ron beﬁ ? rews schist may be transition
etween thequartzite and the mir Also, they suggested that this trio may represent a window expose
In the Great Smoky overthrust block (Ocoee age)

In general the Iage relationship of the rod% of the a[ %would be of. Irtéle consequenc Hofar as the
econo % ?f the talc deposits ate concerned ? | be seen later in discussions o Ert? P Phases
and of the location of talcd 0sJts Wrthrn the arb ormation, ﬁbsrehgonarigptj elsolsnrtsnee riarr cation

since the three drmensrona srtrr%n of the marble, aBd consequen 'ﬁ ?
Important to solve tP Uestion resenee o a e eo 0ne of more nwor st atr raphic atrbts as we
as e type of maor oI Whet ers cIr rc% orantrchna srncetese )or ems ﬂ irect bearing OH
teoc [rence ana osrtro onceae 3 odies.  The resolution and/or revrsrono ese theorjes

urln eeral trréggudggsog ¢ work rnt e area and assist in developing more accurate methods of prospecting for

LITHOLOGIC UNITS

fhfull understand fthg marhle for}matron and its contained talc reqyires.a rather precise picture o
the for atrons rmme ra acent to the marble, and a somewhat broa e[] Olewo the over-alf series o
rocks are eol n]aE[prn was carried out accordrn% with detailed work In the centra
ortrono dbet an e l%nera udies In the(oute areas] more ru% country, the scope 0
IS Hprogram d not permrt orough survey wor Keith’s mapping was™ depenced upon to some

1J. L. Stuckey, FXIm%h%”Itret Defp&sats of tgtoorlth Erolrr]nacé\todrth Ca % a Dep8t Coq 09?; 1%' 37, 1928,
2 It Gittson, ° rnote%/e rB Bosrhﬁg gly ?ﬁé% g
stone, an g )} ustrr t\énera and Roc 13- 8912 938
ZW é EH cie osrs o i{ arolina ( drscussron con eology vo , no. 4, 1935,
1&\’62&%0 Srraay\leSrttatUUSStr) t rdega ggrrleascpnlagout erln 8%'ar§€h.aﬁ r\a(t)rjgr%pir)rgr E I (geol Soc. Am., vol. 47. pp. 1371-

i, The Great Smoky, Qverthrust, Bull. Geol. Soc. Am., vo p., 154--
896%9%”;3%”?@1%%&“1694% %hrt’howee roup and (l)coee eries ogthe Southern %\ppalachrans Am. Jour. Sci., vol. 242. pp.
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n the resen work, oye rn and subdjvisiop of previoysly mapped units will be app rent
should he tweJI in h IOagolatron rather tHana rupt cha hge, Epcom namongﬁ r%? Xpes m
r%” unit arres re not ever where éhstrnct In thg |b£ t\e nature of, the rocks

tearea rrbe
o the rea ears out der conce tronso parativ erosion ta]n ow deposition of the

2]
i Spqtneh.ho Qe e rurrehiiyher e S5l e it

Ithologic ten enﬁte rocks { Tt orrgrna Wer% (ﬁ/\/n unaer, onstanty ch angn con-
dItIO S 0 ergmentatr n an §t1rbsequenty WETE a eCtﬁ ¥ equa x non-uniform congj tﬁ) P eta-
morpnism. onsequent y, e term “rormation™ IS used wit ervation In discussions which tollow.

PHYLLITE AND MICA SCHIST (PI\/IS)].

ocated northwest of the. marhle helt, as show on the accom an ologic map, IS a seri ofr cks
hformert:n Was rncludeg in Keri s Nant halasat T%/ ’39 grogek % daajrk ba degg rtﬁs
slﬁtes congaining pyrite, sta Ite ottre Ite, Qrte nde, biot te an 0cC srona q m]

orthwestern _ (Uppe ortron 0 teformatron Ttn toward a fine- ﬂtne serjcitic sc ?]t fsrepe
trtrve zones, of the other rock typf Usuall vtlcﬁ Ine to emohep Itic portions are thin eso

srve Micaceous uartzrte called “gra e” by Kelth. artzrt common smer rarned
rkosi¢ and conglomeratic in places. On't esout eas e. (nase) of the ormat er 0

00 eet of massive” quarfzite-con om rate. A ocon ained 1n the lites are rkes or sr su

to four Leet cih and at least 20 feet fl Hg e e|r extent a iestrr e cou |t e ob sgrve

ar I chlorite and ver-

COarse, rttreol]omrnant ny

ende ewrt sma r quantities o
hlﬁ%‘rf r?raxeét ‘appears 1o hydrothermaTPy srlrgfled Many o? th]e occurrences are adjacent to

Th char cter o the formatron changes northea}st from the to n ﬁrble anot southwest from ﬁhe
town, 0 ecting origina H -Uniform it olotg¥ an R yr ectrn% te atergtron by hot
soﬁrtronso étp seater}i f n..- Northeastward, oabou he vicinity of Topton, th

ave bee

%Irt ecome ‘more
0se and Jose muc rr accessor mrgera content.  From Pon to Wess % J)[) ation arns
qui yrn ot srlrcaﬁ carhonate, an rgera atlon Jnto the quartz- rtg gmerss escrrg elow, is prop-
d r%a C\({ratrerﬁtrons southwest of Murphy are less noticeable ecept or a darker color and an Increase

As in most of the other rocks of the area, internal structures ar domi atedb ma or foI -
g T e ot ke, ') et 35 taken i dt“t’

east, along which consid rahymg}/erry*ec nas, err]es%at(r:iewhl%h rocshav%ut

Prn? 45° 509 sout ri
s an he%r zonei mayb obser \ied It 15, like
SU }ected h? een re jorye 1 ation planes, Severa zoneso minor folding ave een noted

e
major intra ormatrona\ ¥ lds een recognized.

QUARTZ-OTTRELITE GNEISS (qo09)

This formation crops out in the central part of the area under consideration, It is a part of Keith’s
Brasstown formation and appears as a dark, uartz ottrelite- arnet gnerss contarnrng biotite, hornblende,
magnetite, and nodules and strrn%ers of “pseudodiorite”. Much of thé quartz may be Secondary, and ah%h
serjcite content in some parts of the rock may be the result of hydrothermal action. At several places the
rocks are cut by quartz veins, up to six feet thrck which are accom anred y no accessory minerals other

than thin scales of (Imenite and small. patches of fine muscovite g The quartz afpears to lie in
hrgh anﬁrle strike joints, though occasjonal blebs invade minor strj e she [ Z0nes. The gneiss formatron 1S
mare uriiform across the strike than 1 the phyllite and mica schist described above, but changes along the

strike are more pronounced. Schistosity increases markedly and the ottrelite content drmrnrshes southwest-
ward from Murphy, In the vicinity of the Nantahala River; the rocks appear to grade into the formation
above, and the calcite content becomes high.

1Parenthetical script refers to symbols appearing on the accompanying geologic maps.
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Fig. 1.—lBarge Quartzly_ein Cutting Quartz-Ottrelite Gneiss. Right
ank of the Hjwassee ﬁjver,_ p;ﬁ)swe over's Leap,
ear Murphy. Looking Northeast.

Besides the m%Jor foliation alr agz mentioned, flow cleavage and a lineation of cleavage interaections
are prominent in t IesE massive Ee N Large gomt systems are rare and much of the imposed stress
seems to have been absorbed along foliation planes.

QUARTZ-MICA GNEISS (gmg)

These rocks are more gersment as 10 tgge than any of those dISCUfsed ahove, probablﬁ bec%use of their
dense nature, Even the more schistose zonés show ueﬁltlc and conﬁ omeratic relics, A Bou? essentiajly
gnelss, the_formation contains masvae guartz(!te which has befn gn 260, Ln more accessiple Tocations, for
ock quarries. In state hj Wag work.  “Pseu ?Fm{lte - hornblende, %nd |?I|te are rather abundant In
these ua]r,tzltlc Z0NgS, n?n IS common In all o teformﬁtlon, and ottrelite occurrences are Pot rare,
The otfre |t|czne[s< common _conﬁam garne_t. eartesm#t east ccintact of t egpeﬁs,tere |? ound an
Hnusu %peo arkosic ﬂuar ite that ontam? ragments 0 ﬁlglocase. Most of the plagioclase seTms
etrital, but some of It asé e aﬁgearanceo Sec ndarz ?ro th or rejuvenation as In the Hiwassee slate
east of Ir IH' Tennessee, and In t th*le River slate nea ,LlncoO,nt%n, ,Georlglal Under the |cr%sco e It
wa% note ta% ogcasmnal metacrysts o secondara;i.muscowte an cl?rlteae %Ees.ent Whether fy ause
or by chance qf 0 servqtlon, this secondary mineralization was especially noticeable in the vicinity of diorite
outcrops and known talc occurrences.

Because of jts dense, competent nature, the formation does not have well deYeI ed follation lanes as
do the surrounding rocks, but an orl?n ation (?f mlneral [ains IS reant. Small t rustPanes nd shear
z?n%s a{e common, as are systems of dip. and .0 |(ﬂue oints. oﬁs wﬁ?ighthe most characteristic structure

of the formation 1s a persistent zope of flat-lyjng, recumnent suqgest plastic deformation, some
of the oIJTs]%emg unabr% en an t|gP]tIy close(!ygo?adwtance o{ more than 20gfgeet ong the dip.2
PO feet o({ more of fine-grained, unj-

MICA SCHIST (ms)

Segarathng the. quartz-mica gneiss from the urPh marblei)sg

form mjca sc |t¥)vhdc seems to r%gresenta arge snear zope. Propably related to the secondary mineral-
e jections of pegmatite ‘material, composed principally of

Ization Just described are more or [ess random |

1C, E. Hunter, Personal Communication, 1947.

Zélmilar ?truct;rJngs haye eten bserved by the writer in many parts of the Great Smoky formation of North Carolina ami in the
Igeon slate of Polk County, Tennessee.
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8
loclase and quarts, but also including muscovite crystals up to one-half inch across. The material i
H ?rr utea In m gmatrtrc fasnron tlnrouah ttlre rocﬁ y p

Like the %oartz rca n{erss with which, jt rrs rncluded in KerthsVaIIeytown formation, the mica schist
ch Bges IrttIe ong t e st hin quartzitic laminae ec?rg progressive erous from R% qer 0
Cu Eon and the mica Is s m what coarser. In the interval between Hewitt and Wesser, the schist con-
ta ns thin calcareous beds w |c give way to slate and quartzite to the northeast,

The formatron IS characterized. by a rfromr ent foliation, g fach Plane of which ha l_flrckensrﬁt% striae
andatr]eatrono cIeavﬁge mtersectros athoug Irn?atron 15 difficul {ecoogrgze easto ewitt. _The p -
ence of large diorite SIIS (See Paa/ 2 Just East of Hewitt ang at H a% r Krnse}/ (Near Talc Loca-
Ity No. 5),"Indicates that contact ith ddjacent quartz-mica gneiss may be a major fault,

MURPHY MARBLE (mm)

As MUr%hL}/ marhle is the onlg formatron th conains talc de rts in.the area, it is.th formatr
hrc IS bulletin 1S most concerned far”t be described, t re ore, rngrea(t1 tail than

ot er ormations Kerthster rnoloeqryt 1S ere becauset1 ormatronr wide nown an tere
15 little chance of ¢ co%usrog d other’ rocks. ecurrent work has re Hted in a revision of structura
hnetletr)oeretatrons and has aadea to previous conceptions of the location, lithology, and mineralization of the

Gene aI rstrrb tion—I |\torth Carglina the Murphy marble oceurs in two geo %ra hrcaIIIIy separ ted
reas rsta marn tends from near Wesser to Cu berson na on rnto Geordla, fo 8

Ianta and otte Rrver The outcrop pattern 1s local nreo eres to ome
g D ngrng foI s a d varyrngd regs o topograp Ic re-entrant, and t mar e IS found ot in stlream
ottoms and"on the slopes.” A second marbeﬁea IS reported to exten om Peachtree o‘n/n Calhoun
Branch_an acrﬁss Hiwassee Rrver] thence owr(n:oanarrow belt alon \R/Lrtt ras?town Cre ﬁrtrns
reek Sc oolltencecrvrng nort own Mar r[r eek and Westtg) gst For Martin Creek, c
own the_headwaters of Ca yCrﬁ ang possi curvr? across t nI own GoId Bran&h 0 N tteri

Iver-. This stretch of mar |§ Errll be. ecrrbe st 1S @ poss e nsion of the Cufcane ri
ei \}elrugtt oolt(sr ?groé west In eorgraa ut evidence of a direct conrection is lacking southwest of the Nottely

_ Character of the Pea tre -Martin, Creek arbIe—Outcro thee rocks_are rare ano‘ B[evrous map-
Erng seems to have een onr irect In catro mot brou out The, few ava% e ex osurs
L%tto ar gra ban ed marble, sometrmes arr Pure ore 0 ten mrcaceousa afare
ouss t. . Silic gou ases aive not been otféerved t<s usua}g ctured, with dalr gc Clte,
grs evidence of smal arge fo swhrcg proba account for the sinuous tren a-
tron Adjacent_rocks are pyrrtrc ott[] elite gneiss an Hre Ite schist that contarn rmon,te eds n.t

resrduum an Iner_grained” mica schist, quartz-mica schist, an slates. Hypogene a éeratlrcoe%urfc tr)r(r)u|

cated I the rocks of%e area secon ang quartz and serrcrte ar@ %¥e Idote rn/ as%ocra
ders. Onterfroper %metn [ nearq g%meterg Just nort iartrn Cree ‘L es re-

orted to be t }Hey takeni F ield about Oyﬁ ssonth 0 e ex rire Toeo sa?namgs came
ﬁrom ed roc&w Ich s a re trvey pure sericite schist wel renroved rom nfar £ or[n%tron The rock
sﬁ%utggn?ﬁo tasespro aerteEes 0sttﬂo anﬂanraglcc%ntg Been tg att(euan“% a (S nCeanr"tTreer ad%ast%rrlscg? (QJOP
Branch ewrrte¥ coqu nottEl é similar evrdence ert erm tR ?3 prom persons frvrng neary.

oy T, T P i B
conE to the“first ard. Aamar belt whrﬁ1 roasses throdugh Murp ly work in the Pea tr%e artrr(]
Creek area was discontinued until the time whe cuts, water wells, scoured stream

t&ur KTh 1907.

Ray Cit. p
{ uge e ea;Fo{%S gp]\?\gICGZH?nalen op. cit.

NEW 10a
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other fea res W|| afford additional information. Futtire references t0 t?e Murphy marble belt in this
report wi exclu e the Peachtree-Martin Creek area unless otherwise specified.

xtent aﬂd General Character of the l\/Iurth l\/IarbIe—Prevhous workers suall¥ gferred to the

{f rnr e as a formation consistin Iey J ure, rat er frn% gratneﬁt1 rec staIrze arble, mrire
Bl Joromi tth”eg o i o %u‘te 16 e ang °“{e ot ot”‘té’tt‘s%r ”"‘tt”tré’er%m fom
r ?aceous and maerraps S % make up_the entire uIL tlhe prece Ing formations, shows that
ﬂrg geographic condrtonscanged a{bruptﬁ rf rPtrr

It has now been fou dt‘tat the Mu :P yHrarbe 5 nertger hom gene?us or uns» mtem(atrcall hetero
ﬂeneous ut that It 1S prohab, P] ccord with acce é % ol %rg S o sedimentation an e %
as been found. also that 8swrc Were orrogdn X X\ shaly are |mgortantfatureso ma-
lon and sometimes_nearl H)Iace e calcareous facies ormation m abs nt from 1ts normal posi-
tjon mase ence for n of three reasons. (la) the material w 38 neve{ eposite f( the mateirral Was
go lted an ate[ [) or (¢ éhe malterra wa? ge osited. ana later auled ut'o ortron 0 cours%

ormation_ could epresent merely conceale rom View, auItr een use ntepast \
Og ortrng evidence, to explain t

ar nt a se ce of the urph ar ern cert IN 10Ca |t|es ut et ua\

? theVI nce now Suppors reason ? 5) IN Some paces and the pr em of concea ment cannot be rg OI’E
N Others.

At the North Carolina-G or a st te Ji Me tr}e marble s less than 200 feet thick. There are no Pood ex-
Fosures but In rcathons aret muc ormation 1S represente yquartﬁrte an% sch St as; |t
amr fo the sout g/est In Geor 1a. Crossrn% he r]orthern edgeo Cul ?rs% the mar Ie lows dasen
Pres lons and IS ex 0sed Ir %uarrya allroad cut |ust west of where the oursvrlea
vrIIe Railroad crosses. Rapiers Mi ek. It fol ows WnteNotte Rrve ast Ran er {0 a, g
n Nottely Rrver at Stoc g Mountarn and aRPeara on as s Ite, ca re us m terral in tream
eds ar}d as ca careous ¢ |st ﬁt O,ts transition Into a ornn # Ihe ral roa na ow rgarﬁ \
end of Notte Rrver at Stoc eMountarn there ar seve resn outcrops o rg tgra tre ? ‘c
marble contairfin artings and scale \rgrte talc and sma beso VeIn quartz, Frag enﬁo
? rrnteover ur en ut triese seem to ve een trants orted, at eatrn art rom high UR e slopes
emou fain. Tese outcrosare less, t an5 feet n]é ar emr chist confact. About 1,000
et westo Ernf(ey tatro esame river hend, a maI edoe of white an |g t-gray,
ers In the bank ‘of anaan oned quarry ontesout west sr of the railroad.

he largest marble exposure jn thjs section is in theKnse uarr Map Location No..5) thoygh the
marble ca %e seen onIy asprrre uarB i the south sr y Ync‘l ep [ay, bﬂre t anﬁigwhrf<

varieties that are fine-'to c?are raineq otﬁ ure an Wrt SC st aminae tg?to threePBrths Inch thic
A?cessor MUSCovite, ?rte ctinolite, phl esent, . The most southeast-

9 Dite, biotite, a yrrt ?

e egsures confain entrs or begs 0 t]atcu inches thrr% ‘A eof sdjrcrfred marble measures
tthick.  The Kinsey talc mine is located at this quarry ana will be scrrbe later

ized

tthe Carolina taI? mr e, 3,000 feet to the northea]t Whrte fine-grained marble and dark, serPentrn
gsabes an_be 0ti on the mine ugng Putt %re are o surface exposures, AcrossMu er
m”ae end of Nottely River, about 40 %

nd ered sandstone cr ut at the Mulberr {
i eg(% Minerals an Xtal orporation. ~ This rocﬁprobably represents n?arbethat has been com%leteﬁ

From N Iberr Ga the marble a%edteralle{ follows down tt]e Notteley River in whrch are ccasrona]f

y an ely at that trme

ine-grained mar-

whrt marb ove the s % Transrtro calcareo s beds are oun |n does o

ottr |te schrstaonﬂ Ee ola Louisville an ?vre Rall oa ?Reﬁl rn rrreo ecbmpose

’t‘oart?teast’t?St“ e B e e e ey A e mafble Can Pet Ce
¥h| inter alprt trends t?troelD (ngN%ncy oFr)d % and the HPghcockC

was ee |ver
oS

Jordan ang rings talc mines, gn SIX ect B 3 on Geologic a§
talc appears on thepsurPace but a few smaﬂ 0es of s(llrcr Ied marble can be seengrn theIO

1 Arthur Keith, 1907, p. 6.

it e
r? t/ nearbrF/) Brit-
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ar ranch, Here also are u rom 0 m e rs ere ime was burne ar o an
tain Branch, Here al f |d bI its where li b d Gold-
eﬁa Farrn ggartz VeIns en e orte oc ronl a recent r sclose
%ena orPts In w rte arned mar urn rr water tPros ect 0. 4co
rrmed 0catio te ormatron rnterc rtrc mar erat graY
lum- grarne marbe é rospect N ale eo crfre rbecro out |n gu eer
ore’s house, and it IS reportedtatw emar ewas rntercepte byadramon dri abouthO

#eet furt?rer northeast,

Gray, banded.marble i F dposed annr% IsmaII stream, immedi teIX \ivest of Re tatron b
which were made in s?;“cho Imension Marb Thefmous Regal marble et outh as
Re aI Statron 1S now Tilled with w?ter hut rt]thsbeen escr%be% etrnso teN rt Caro Ina Geo
(\{ ev2 ' This, IS esourceo ne Rega ue marbLeo qh Murphy court 0USe IS ﬁonstructe

ue an ra?/nl)rbe IS reported to vec ntained 8rap Ite, a hbole te uarz, an talg In smﬁl
arns te ro nd t : (%rarry show' man ese’ accessory minerals and_ also t

eava rnts nd dr%g esc hlin, Ber (sCshm n3 (See Fig. o), The Re aﬁ
2 feis Jscr)tu ted near estratr hrc as ofteover urned fo mat%ion §See ﬁ)Fscuss?on gf Fonts Pagge
f na sout east or w ere the earrng 70ne normalywould e expose

Between Regal and_Marble the for tion can be traced hy means of talc prospects and the positions of
adjacent Formatr%ns One exposure 0 flght co?oreg tremol?e bearr}ng marbleJ 1S ?ound on the |£I)ayes prop-

0 R e honny Hlaris R E S e T

ert ataFna ging station on Valle Frver at Tomotla. Near the moutpofSam ranch, rnanortheasl]plung-
ntrcl éure a chym drill struck white mar le at 2 de % é} soudthwest

%rne 'f revea I a marble g uarrg/ on Bettis ranc the vraeof Mar h rmens %
mar e 1s lig tgeray of me mto coare%arn .and has smal am unts of tre oIrte and purrt e a a
tron ntacthtweenm eand mica SChist is quite cer in t ecruse stone q(uar arte ote
o?fe ere siliceous and micaceous marble contains muc muscovite and biotite and a Tew smal grains

dspar.
A small ledoe_of mottled white, fine-grained, dolomitic marhle occurs in Hyatt Creek, 100 feet north
of the hi ﬁwyg eyond t h n dth v9| R Ftearea un{eﬁarn bg the marB/le rncr\ea 6s gsreatl\mwrnu
{0 a s%rr S of ‘northeast- Plun% (t]n olds arb flon gro ably increas s In Huet IC es [a ell
|sr this area that quar les CO|B la Marple %mé) were locate edearra blue. marble.
@ utarecentyop%ne uarry have been étban ause of eavu) ater W and excessive Aornt nq
u rnlortmatron can be obtained from a stu e waste material, Only a rat e[ ﬁarse grained roc
suitable for quarrying so that representative sampes of the entire formation are lacking. ~The predomi-

If?
% lLwatso a 7 péo 7anex The (url ing and Ornamental Stones of North Carolina, N. C. Geol. Surv. Bull. no. 2, 1906.
dm ougg%EW erry and J. A. Cushman, op. CIt.
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atrng colors are blue and h and the stone, which contains individual calcrte crystals up to th{ee erﬁhth
0f gn"inch across, drirobab a5 a low ma nesrﬁ content.  Tremolite, and argec es and s al rains o
rrte are the uslidl accessories, ogcur Ing Wit ou& re%ular orrentatrﬂ o srog blocks, 0 grarn
rbecontahn secondary mica an (f pite and oc asronal s}oo]tc es 0 econ ary calcite.  These rocks
are mostly white, but inplaces are mottléd with a pink color which may result from manganese Impurities.

In the sum er of 1946, the writer examaned the last of éhe ?Id CoHumbratéw ries, rm edia er nort

Ofﬂbe tdd&?t hrghjuﬁd betore?]rrtaqrgasrealeafn ?about fX/%r get P ge enttto Cornts %& chltl/J%re
. Ofeﬁceefeactsmersncw gseanﬁ t cavitles were aP roxr,ﬁat X t et ong et wide

e actretafattrdgar tt
Mur marbe on We ch M| FCreeF\ qwh Ple be (ock ogcuPs under ten feet ot stream {graveJ9 an ﬁu(i r]
té -Qr med marhle of W\trte 0 rq grart/ %or cor]tarns rang ?m prnkzones orae 0 ett IC
gttrtu es of different beds Lef ect a serles O northeast-plunging fo ges of similar rock may
€ Seen Just across the creek to the east.
At the h?c e of C_H. Towison on a knoll sogth of the hr%hW%y and a little west of norEr frogtm,lt

moTth %eet awﬂ¥lléseﬁ hrou 1S re(olorte to have boé ite mar Ie at 50 feet, put a

ds.” Natural le

hrte tremolitic marble at 7 a remained In feld
schist o a dept at [east 140 feet, Att eérrst ouse eafst of Coavr e Crossing, a drr | s owe
white marble from 11 feet to at least 60 feet below the surface.

oth southwest-plunging folds and northeast-plu folds are present in the area between CoaIvrIIe
i R, g p

(ewestern edge 0 Wg to the east from earl all oIds Iun etot e northeast ra%
anded marble is € P sed r} irt_road nartheast rom Va e to n Cem te ross Juna uska an

reeks, and a erv 50 gt grarne white marble nrH Creeks ut West 0 VaI ern
fown, Neart 51 mapprng the marble between Coa Ie and Rhodo een base on outcrops and
structures of adjoining ro

ra ed um-qrai ed rble is ex osed a small aba doned uarr on the south side of Totherrow
Branchgnh % rn e/e hh

nt ehr hu he mouth o Jenkrn Chr thin marbl ave bee
?een |nasronl egred U g ecte j) te Fromt

ne-qrain ean ractu eocc rs |n es anq |net]altlcns r%reeectto ||t\|selgon Cﬁeeg
h arb? encro ento origin sané facr unt RedID an 8 he entire

¢ Sous % onf ey i t
MI EP y mar orrn]atron IS, re resented. by a white, eace guarézrt]e and mica schrst tot1 |ng 25 feet
thic Equrva ent thinning |s eflected in"the Nottely quartzite an erntervenrng mica schist.

Fr m ed(MarbIe (Gap to a orn op osite Rowli SchooI the formatiop is ob cured but appafently it
rad a ens as the c(ar#o ate a] srs resumegl. ontrnurn nto andpo ranch arble s ex-
0S¢ In several erent belts as the result fre etrtro nor eat un In s, with cal-
areﬂus sr |ce t18 and mr8a eous Tacies present. Notable are a ar expos e o pr
north of the railroad 1,300 feet west-southwest of the un on o0

ern a qra
a nt LN
Powerhouse road andﬁ white, srﬁceous talc hearrn ar lIle containing bBu?sh dlartz grarns on th hrg
way 300 feet west of the Swain-Macon county ling %Talc Prospect No.”3

Between Hand Fle Branch and Blowing Sprin the marble formatron attains, a thickness ug to, 350
feet as |th frends w on the slo es ab veN nt ala Rrver |b|t|n%1 an irre alar outcro patt m from
IC re-ent nt and constH n |n[ge os and st * iliceous a nhcaceos facles occur
Ma |¥ and rences in the reée al raé on are re hi
amp |

eted In zones 0 muscovite, chlorite,
or tac content as mentioned In later descriptions of talc prospects.

As is forecast by the a dpparent termination of the Nottely quartzite, the marble thins sharply to the
east of Blowing Spring and djsappears, entirely beyond the peak shown as Bushnell No. 8. Wide expanses
of adgacent roc sare qurte cal careous farther on but it is not likely that they represent the Murphy marble
as a formation. Rather they seem to reflect either the beginning or ending of the region’s carbonate source.
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Zoning in_ the Jph Marble—Natural outcrops of the Murénhg/nhrbl are so widely separ ted thatt
reParatlo of detaile Holo dc sectwns across the entire for t] N een com t|v utile |

? e gcare Lyo the results o rgcent core] ril |n ro rams, cou WI'[ tecm|

esults o an deo f|e!]d work, has_she ne¥v on th tra gMaf marh e eta
core Iofgmre HOWEIV% tes n the vieinit He |tt 6ho|sat [ Ie a ectln ,
eas ur h 0les aé H|tc coC oratlon ordant e wes o r hoes
at the mine o I\/hnerals an Meta sCor or | non Nott R|ver an es on e P A g [f
erty west of Kinse %e epL oles ra rom arord] eeta Mme rals and”“Meta
chcoc Corporat ons ropert e most useful o e%n * %pro?rams

e aver
m| esEJO il \éterr %Ogafee}caltnarmatmn Was on t e P A M aliney property where 250 feet estimated
tota # 5%% eet 0 r%t%esectlon was cored. Y PIOpErty

Diamong. drilling at the Hitchcock Corporatjon property (Locatjop No. 10) ve the f|rst indicatjon of
go?hre?“t?raphlc sequ g ce W?éhm the mar ?p When Qh p |Irt gevera oes W reg ound e amen h(fe to

ata were a plled SUCCess uIIX in utI|n|n|g(é)art of a ar eta ody, an
a

-ound _
Recte dmonap reserve}s wer(e forecast and later prove e ave e section, c n 0’ true t |c -
ess (perpendicular to the be dmg? rom top to bottom of the local attitude, was as Iows

Il B LA T LG Pl e
29tt'a:eneete Iesmﬁ r 1@ mﬂt t O%ray, Ee ium n%ralne marble, sometimes stylolltlcat top, with trem-

15aneedgi Pﬁct‘tveurlr?otﬁe?tya |ne rac”e‘eﬁac'é‘d%tea 3%%’5% V\fltsrnagtlV?/dtgt)rltjdltrferac%ldgsWh(h/rl]ots
F )e/eglf)uflvedltehdﬂ WhiC conIarl] el en(tjerdc?zla afdcdg]adge Hac'drt\r}v 8nze0}/]vet}|ch 5 often

R g1 el e

em0I|e muscovite, ¢ and
Whlle anI| Was |n ress on Hltchcoc Corporatlon pr Eertg/ a diamond drjll grogram wasé)
teMaune n|n a(ﬁ ro%ert\é h?aune ocdtion No 49 and J were n
rran om |n he nor west t@ I(? [t After 3 na sis of the “Hitc cocté n ling was ex-
mme eMauneH 8m L fouradmolgal hoes In the desired location and disclosed™a section
ich was practically identical to that on Hitchcock property.
inning at the boftom of the section just listed, the first stage of the Mauney Company’s drillin
showeggmarhq% Z0N6S aswn ) J Y pany J
E%(EgclgzseseotrOt;blllgttlttteanC l%alr%tégra ba dc%dflte:rgllr: C%Pnua Imsaret%:lt?é% n éom ahnd brec;uated with
AL R
smaﬂ]scaf’es o'tstaFc ocuP a?gra?t om. fAc In IP

%mﬂeeeta?tfddr%rukscrd\'ﬁ ceodsrrrgraghttl% nanzdonejn slate and schlst laminae, having pyrite, chlorite,

That portion of the ma{ble section éabove the blue_zone has not been cored, and correlation has been
ased on exposures gwmg ly In g]e bed of Hiwassee Rdver atMW and in the quarries at Marble. From
the ottrelite schist to the blue’marble zone it is estimated to be as follows:

Zg. 01 OB L D O A o
2 Fet of white, medlum to coarse-grained marble havmg tremollte and pyrite. (Coarse white
30 Feet of gray, coarse- to medium-grained marble having tremolite and pyrite. (Coarse gray
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had een subdivided, drill hole locations were laid out. on the J. W. Baj Ieg
rrg Gag Mine \_ocat on No. 7(2 and at the Sectlo S|x pro erfg ¢
U t%hatc rds con znvey su sta tiated prewousarm Ings. r

% artst |e ert%/ Location, No, 25 er M xcet t at_the
sequenc was reverse smceﬁ eas ere| elr ormal position | OIdste r(];overturne (See Pa
19), an d/ grts of the white, mott d and ﬂ zopes ere core ore ﬁ at Hewitts was S
successtul ol ecadse exgiesswe core loss resufted” in ess com ete [ecords. ac er of fne
cores onmg satls ctr with teweste area as (lid natura expé)sureso ma Ilew eret ormat|on
exceeded 150 teet In thickngss.  Thinning of the ormat|on naturally “disrupted correlation proce ures.
Accuyate mLormatlon concernmd chan%es n the varquus Z0nes by thlckeg rhg IS n t available, Peach

aﬁbeen oynd t ﬂt with a constant formational thickness t onnes thi ckenal In at t ex ep}seo
ther, and that wnere talc 0(ep’]aces much of the h|te marble zone, the mottled zone Is usually thinner an

contains more tremolite and talc partings.
It is important to qote that the white, talc- bearm? ong i IE B F % Itehsg Ve/>l<3ct stratlaraphlc ceBter of

After the Murphy ma¥b
Eropert 500 feet Sodth of t
agon 0. 13), with the res
roboration was ex erl(?nee

the marble. "It 15, therefore, .In the geographic center of the marb|e ariations in overurde
% pw Fa? 9 ization of these rea %ns R

r surface topoqraphy alter its_relationship to. contact lines. Ut n the searc
?or talc 1S exZBPane% Yn tlae sectlo exp\é)éatlon goeed1 other zone rb\ have more
or Jess quartz In copjunc \IOHVY] Eatg actinoliti ases straﬂﬁra hlcal ovetetac the centra
white 20 eseemﬂ original to ave erW| e %u - om|t|c J] -

ma ena
stone.  Principa artz Ui) a\ﬂng [ﬂ U %uantttles orr ZI CO San € roun HESS
fy cal peach Or S SUC COH thﬂ CUfIOUS are nat |rreconc1

ageelﬁu\%%vgo jae Om%lltl? P‘aaracter 0t eeiﬁoi € ang In VIew 0 sm| [ con IthﬂS which EXISt N

M Incene marls of the Coasfal Plain region of North Carolina: Twenfofel points out thaf. many dolomitic
h gte conditions than do some op te Burer |me se 1ement %turq(

re orptesmcsorr{dﬂ/ jon ef ref]eerp(tﬂ% {M%Weenrewmars ontain up to, 30 pefrcent siljca, mostY ?rm 0 roun e
g arz gralns ﬁ ePOSSIEy IS Introduce bly EO”I Og the gralns aldg h asmf orr ther th ar]
nm\/vas Ing n 0 bu? materia S e|eve that tn orl g g?g réatu e of the ({e tra

rate, It
a ?]/res onsible ¢t0ﬂXther Ith the dolomitic charactey) for t tt{g%:
e ta

1 n e r\T/]va%'%art ce the s would assist cing the efectiyeness Oe\]/ceosfment 0
i(ueapcotsdrses permanted the entry o Iatgr “solutons W%ICh schmedJ of the mardle and [ater et

OTTRELITE SCHIST (09)
fween the Murph e and the Nottely quartzite, this formation
Tb oftﬂ %yncP %"X ?BPded Andre sschls ]?] 5 (Joresentt oughouﬂ ear); t%ppfent
tlp Nort Caro u% one escriptio esnotsu lce |na oca Ies.
o[matlon c?m r15eS bro n coarse ottrelite schjst with al ut umform
te crystals range u to three-gighths inch in size anc usual are at an aggle
ﬂ ates of minute crystals both In the mass and ahﬂge
& chist is the formation of prown limonite crustsa é
{ F a ;t)ace radation o[the schist mtoteMura ymarbe| broad an
relative smo?th EOt at nearly half of the formation is calcareous. Tran?mon Into. the No te uar}zde
IS more 1rregular but no less cértain. Variations In total thickness range from 200 feet to ano eet

. Northeastward from Valleytown and southwestward from Ranger, the ottrelite content decreases both
in size and quantity of the crystals, until a simple, finer-grained mica schist results, and brown jron beds
no longer are presént, Excegt for strahﬂ)raphm position, this phase is nearly identical to the mica schist
(ms) which lies just northwest of the ma

éivh: nho |, Tre tle 0 mentatiogn 2nd Ed., p. 240, 1922,

f¥1 1%Os7ona ation

As a separation b

e| heal\s/l ltjr}e Rorahv%elsetg

Va tow Ranger

am1p s 0 gxntg The otge

oliation ding.  Pyrite occurs as a

teceavaqe Mostc raﬁtensuc of t eottre
duum as Wweatheri
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ternal structures in this. formation are srm jlar. to the structures in schists and gneisses previous
desorrw T f ﬁ d de%f ! frar,y

A notable addition is the crenulatrono rimary ¢leavage the opment of
tureceavaeard ae axra?pansofthe crenu|at| ns, a¥al togmrg %)Idi axes. SIrcl% rPsnde striae are
ation axes are less noticeabl

not so appdrent arq d lineations Ot er than crenu

NOTTELY QUARTZITE (nq)

. As with the Murphy marble, th erminojogy of Arthur Keith is followe enoting this formatro
|nce It I hoth charagystcand well-known Lﬂvorkers In the area. Apartquert d ription 1S quote
ecause It 1S In accor wrt present findings:

eor lon sserre owr artzite. Asaru e esaes eorrrna
arains of san rmi sr e ce deram a eans (1.6
e microscope) the orq I rains an |r rw amogphism can
e discerned.” 1n some weat er cr an fa mn t | 50rm OTINe qrains
IS again brojght out.when e dr as e drssov Ides the qyartz
very small nroportion, of e s c aera IS ustially es uh IS Was replaced
e e B R o
arac r¥hu mtrod‘t)rc 5 'tron est along, the Iayers W |ch or malf wee a | ace Us
eldspathic. Tn som ¢ pla ceste 4 flakes hecome” coarse and Ihe roc uar
Sw'ays % aran s a rulg, nowever, the quartzite 1S very fine garn a ossy i

Only one major ¢ rre lon of Keith’s description is required. The ott rt ite does pot. consis
entrrely)ot0 uartzite, due ﬁoth o tFe presen rﬂ r ers.and t e)ds(tw nare nearP gdentra

rtz schist
0 thﬁ adjac nt ottrelr(se schist. ~ Also, | orger Z‘Y”ﬂ River, about 100 eet stream from t
Southern’Railway bridge in the towno Murn y, a two foot be fmarble was found In the quartzite.
Kerth d\d not recognize the dresence of the NPttgly qtuartzrte thro %hout the extent §rhown on the accom-
ﬂany 0gic map, dut showed 1t as t%ern% faub In most gac s northeast of Tomotla, He stat eg
ite qUartizite fay in contact W| Ah marble at severa g es near fopton a[td Hewit, but note
rt as fa lted . Tus utee artzite. WhreteNotte rcruar ZIte, as here used, certainly is not seen BVEry-
Cere aon ItS sthte it cro S out at Intervals close’ erlough to warrant ma?prng a5 a ontrnuous ormation,
and its str tr ra IC an e graphic Bosrtron deny sJorevro S rnter retation of Andrews Jt a[) ears
on the surfa d de se % artzite and-as.a mass 0 ne White pow er |ts termrnaé P at
Hewtt ma% eexl]o arn rar t/ positional conditions and P%rt 3/ uncertain ob ervatrogf
terraJn. [he nature_of the Nottely formation has aﬂ |mgortan edrin e. Further
e general geologic structure of the

considerations are discussed In the description of the marble and of t

on the Mur é mar
area.

OTTRELITE GNEISS (og)

Jhese rocks are srmrl rto Fhe ottrelite schist. rgos ﬂ were considered a art of the same formation
JvAn rews schyst) by K Tormatron IS B” cipally brown, rt) il ottrel neiss genera ly siliceous,
llls ases o(t otterte schist and eldsp thrcdartzr Aso co meirn at eas ologartt(es ﬁre lorjte

eetthrck Tnes (6 near. t&e eastern city limits of Myrphy and at Caney Creek, three miles
iout est o?Mu JJ Pseuﬁ arorrte 1S ound y pu‘a t/

neiss. In smH niitles.  Weatherin o“ the gttre-
Neiss produ es beds of monrte tne rgsr uum? ﬁtrn tah gest known brown uongores ofCero

es
untxdt tre Ite has be ound altered fo vermaculirte uf not | Hcommercra (tira trtm) Between
Tom Andre s W eret e Nottelg r%ulartzrte 1SN |st,nc vrﬂ e gradations pac ort etween the
th r ations are e In manner Similar to the ottrelite schist, “ottrelite decreases |n qéantrt along
the strike southwest of Ranger and northeast o Andrews giving way to mica schist and quartz schist.
eddrng major. and mrno tlow cleavages fracture ceai/atqoe n crenulatrons m%)( be drstrn |shed in
most a(rneat%on of cleavage Int rsect%ons pafa ax%s |3 nOtH? % In some of the
uart eds a d boudrn%? tructure snows' elongation anngt ip of the Dbeds, but exposures
ere msu ficient to allow acceptable measurements.

%Wt@u rB aKyeIIetQ &807o|t



Talc Deposits of the Murphy Marble Belt 15

STAUROLITE-MICA SCHIST (stm)

This formatiop is. a gart of Vth?t Ker\h ma[rﬁped aa(thes ultr)reast limb of the s nclrr]anIRI folded V Ilﬁ¥
town formation. aﬁratr ns |n [ R/%l ong e st I?/ are more complex than .in an|¥ e
ot er ormatrrfnso e area. From rB onearAnr S, It i an ordinar st oIrte a ISt wrth

ere the formation IS

éonefo SImp emra r%hrst ark micaceols qsu rfzite and a os artzrte] sew
are drstrn% rsha§0 rom the quartz-mica schist (qms afrtcan(hesto loritic an serrcrtrcschrstsonth-

west of Murpny and o quariz sc |st mica chrst and ‘mica slate northeast of Andrews.  Com ercr% gg
sto(ne has geen uarried and sol onasmalscale near Va||eytown Ottrelite, biotite, chlorite, hornblen
secondary muscovite and quartz are accessory minerals

Broad folding and (probably severe) faulting are in evidence, [partrcularl in the vrcrnrt of Marble and
Angrews%eres earrr] oblrte ates. otrer Infernal s} ulctures at {imes 8re%atrons attrtude Were
maetptoss e by crenuldtions, occasional evidences of cleavage intersections, and a few smal more resistant
quartzite beds.

QUARTZ-MICA SCHIST (gms)
This senes hals not peen mapped in its entrretg because of |tghwrdee tent and Cremoteness fromkthet F

Fearrn% marble, athoug tstudre Were mar]je In the vicinit the Peachtree Martins Creek mar
ocaliti (uartz-mica_sc rstg ? rntermr ent zhonesthat ro%ab? %presentorrr%rn(a %uartz-
rom Topton, the rocks gra P§ ense an

t1S a ser
tes WPICh resrstedq' narrn actjon. Easr;war) ecome
£ss SC s, 0f agsrveq artzite ecomrg Ore prominent. Ccﬂlors are r %h rown {0 dar
Eﬁg%e ] Eeen 0n expose drg surfates, prompting the

ISf0Se,
ﬂr% Much o Fe r%ck exnibits a % aracterhstrc
e Brasstown for the settlement after which Keit IS equivalent formation.
In his fasstown formation Arthur Kert} reco%nrzedlrtholo cvar Jations. which could not be ttrrbuted

entrrel 0 ﬁnd It 1S easy. 10 {nter ret his description as that o a series rather than a orma |on
eer muc rocks nnrevrouw p&e as TuUS |tee yartzite are now believed to be stran%ra
facres or remnants thr one

Ho
I%ah/ % ll artz schist.  The ent SEres a ars to be
{Hrys [ag '[IT&? at, or near, an antrcr axrs ﬁ\ It as n { been SSI % {0 dete ngne the rev
attrt(n €0 g (Qg hecause 0 strong To ratron w IC more or ess par eIs the generally steep, OUt eas -

ward-dipping be

DIORITE (do)
_lgneous rocks in the Murphy marble belt and surrou drn are s.have recejved little notice from geolo-
%Ii ﬂ ast, LaForeaﬁJ ha?enland Emmon an IL %rreﬁ mentroned abbro rﬁ@s P] or% ’1
town cRer area, ad workers have note smaller b [srmr %;ﬁresn n |t wrn
H North' Carolina. . Loca worbers have aéso reconzed orrt e or S -
scr herein ?the vrcrnrtg of the Fontana and” Adam OBH nes ra am ount ort aro ina.
'Asomew at dr erent type Of igneous-appearing rock, “pseudodiorite,” as received attention in geologic
terature and 15 described later.

Current work has revealed for the first time3 the nat re and extent of a ser es of diorite s”ls which
ccur about 300 feet to 450 eet strafi raPhrca y abqve an below the Mur mar {I)O ures have been
ound n?r WE%IO the marble near Hewltt anri at Krrﬁey, and sout e]ast ﬁ the eastern cit
Imits of Mur cin Caneg Creek three miles sout west of Murp e ror: as the same gener
bei owrng

arfa@ne?ree? ol S nar.%ar;ggunfarr Sl

rocks might be termed pyroxenite and am uartz, however, ma
t) Ue to alteratl nlby |ater solrﬁ)r)(ons and ﬂne tern[rJ metadrorrte mrgﬂ epe%erag \ Marked sc rstosrt¥
u née LaForgredaEd W. C

Ph l. S . Atlas, Ellijay Foli 157, 19
mmons Laney aUenS Geol a(rveyurPVre SSBerAﬁz@s o\dr? and I%renODeposrts 0]f the Ducktown Mining District,

TVA Geologic, Di h file a th No. 42) of “urali hi Il f Ki h
wasGﬁ%to%le t'(\)”?'eore]sta ﬁrgr? ﬂr]g ?tldl 0%%3 rg)ln (No. 42) of “uralite schist” collected from near Kinsey, but the present
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Is seldom present, although secondary chlorite, biotite.and quartz cause a plafy appearance in some places,
3 qtere mica ¢ |st u? the contact zones may be mista e(n or sheared dForre PP P

Just east 8f Hewitt a diorite sill, about 40 fee thick, has been traced for about two mf]es along the
mica schist quarf]z mica gneiss contact FI (ﬁn ?trme and dd ear conform the countr
rock throu tjd e rock has a fine ron ass 0 orrtea te wi more(()[ ess quartz, mus-
covite, an S eI8reen actinoite. an eJeura ItA_Under the "microscope,

gfrr. Penocr sts are ‘Mg
zrrcon tourmaline were found and tp)e Bar WﬁS |denétf|e ]asg sine. ~ Contact etamorphrsm 1S
nof evi ent megascgprc examination but petrographic studies of adjacent rocks reveal chlorite, zircon,
ZoIsite, nornblende; and” pyroxene.

At Halls Ford, near Kinsey, six miles southwest of Murphy, a sill surrn 8feet rn thr kness has
been tracgd acrossabrq bendg ﬁne Nottely River For abou o¥re mrt n?ol? ont ct o the mica
schist an deﬂuarz mica . %nersah utcror)? range In size from afewf et to oc 315 e r and 20 ee
wide. 1t 1s difficult t. disti |grUIS the rom d}uartzrte excep ose rns ectron at occasron
out rops exhr It ecu ar!]y e Lar sur es u Weatheut |n small z ve a hr
car onate conten they weather Irke Imes one or marnle; rre ted p enocrysts 0 actrno Ite are

Fig. 3—Diorite (Between the Figyre the Camera), on theS uth-
g ern glarltr’]oad oIeRI jgéjf 1a.? |Ies%ast of Hewitt Eook-
ing Sout

threee hs inch long, being larger than in the sill near Hewitt. . Petr ra hic.stud ftwosecrmens
Q) r]otr\?eaﬁ %g/ ({eld)sgar or gqeug In thef ro nd assoteV\ntorrt)e angn covite, gcﬁrstos&tyﬁs poorny
eve g d dI nlg snot IS strrrge couI not be measured on th eﬁroun Adjacent
rockrsodre too deeply weathered to a ow eter matronso contact metamorpnism or transition into the"coun-
try

Southeast of the Mur ehr\(amarble \éear the contact between ottreIrte qrjterss andhstaurolrte ica schist,

evrde ces of sills are less Certain. At the Mur Canne ust nor way 19 at the easter
cit |ts ad rk-green dioritic or gm %rorc Egd/ ¥0[)% Jeen wrt’rn ottreﬁte g%er sy Homblenge anH

ac no Ite Cr stasoccur in a quartz-¢ orrt ar groundmass wit ale™pink garne n sm
L ; nhrn t e sr@p tfch seems to have a t |cI?nesspr} g é ?t

Inclusio ds ottrjelrte NEISS occurw
roc nse and hard since am unt of chlgrite an ecess of quartz 1s.not con ucrve tote %
outcrops necessitated ma rirngt ostI§08

r}]atubr similar eYposUres ¢ ew ere nh e area. SCArci g
351 of Toat anc-altered sc ist, and the accompanying géologic map shows an extent of less than 2,000
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Fig. 4 —Diorijte on Right Bank of Nottely River at Halls Ford, Near
J I\Rap Locatlonq\l % |l_<ook|n §ou¥chwest

AL o e o AT S o G

trograph { tht the K h | it t d
%gws aﬁ specp of rﬁ%ﬂg%%egel%ﬁl Hlar 10 that OT e Rimsey Sil, Showing o't spar, ittle quartz, an

Some indications of t?e structHre of the sills aILeadrY have been gjven. thtl% 0r no schlstosw ds ﬁP
ent, attitude seems to_conform with the countrry roc ?te EHIC JOIWS are absent. Bﬁc Use J g
*n [eco qum(l; the existence of ese ocks, It rﬁ)t im ro% h ther eéPosures Wi efou
utyre B he two confact | mef It 1S ertam ?f e sills are iscontinuous aonlgt 6 stn
and pronably along t e gfiS well. The fact that the si ?ve een ound in the same stratigraphic p03|-
tion over a distance of nearly 35 miles is indicative of possinle fault plane control.

!]n addition to the?]e large, well-defined igneous SI||?] ment|on pas beeP made of 9abbri)|d dikes ?r sills
Whl& are Ssenu htes to the northwest rom a Tew mchg 0 at [east ur eet |n
thlckness have f as%redu to 20 feet alo utt eX Ve rc]ot ee reco mze aon he
strike.  They are S|mhar t0 gabbro dikes In th Duc own re lon and near entlca ? tgea bros nK ith’s

Nantahala slates ont e Tuckasee ? River b eow Bryso Large aH |te and ura Bystas are set
at ran fom magr%n mass of ver m e(uartz With s era Jounts; o‘ orite anéi rown bjotite ors
range from dark brown to greenish-black. ~ Schistosity 1S almost entirely absent and the rock Is so tough as
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el T e o We'ﬂ‘ e denee o S PF{Hﬁ'ﬁ e s of Sl Sz o aerp

h sy been ma e 0) sPtow these racks on the accompanying geologic map.
Drrect evrdencei of rare or commercial minerals hav% not been found assocrate% wijth thesr various

gte)es of | n%rius Locs though indicatjons of them maK OW Up In representative chemical analyses.
FLAEE L Bkt e Bathr e sty b
Pseudogtront and. finally with the toormatrodp P ta?c dl%osrtsIO ﬁ§§ tactors wr econsr ere fater n
discussions of the talc.

PSEUDODIORITE

ot 50 be confused with the above t}oned diorjtes ﬂt TPbros are small noatn(es and strrnrqers 0
8 t-coloreq, |% eous- ap[pearh h rignally called qtﬁrrtz diorite drkesl and late Ile
E |or|ée2 ther writers ha ea ded to Kelth’s descriptions3 he [v the rock IS a white quartz- e
ar li mass wréh hoth oriented and unorrente metacryfts of horblende alnd garnet together wit
occaﬁ lotite and calcite. Varied deqrees o zonrnﬁ ttsugt exist as hornn end® . metacrysts become
sma ﬁr and more nH ﬁrouds toward the outer edges o IeS. Most of the formations otfier than the
Murphy marble an ense white quartzrtes contarn some “pseudodiorite.”

OVERBURDEN AND WEATHERING

In the area cif the MurPth marble belt, d kweather ng and the transportation of weatheLed debris Eﬂ
degenden on 0eo c%csruc e nearly .as as on roc om osrtron ars schistose rocsare usuag
e resistant to ecom dsgon other typ oss ecause gerco latin groun
waters move faster in the schists onot vet eoatta concentrati ns fcorrosre lgre
nconjs uence, coarse Schists ﬁre common| oun ave 3 mnrm m verade thickness of qverbur
Very dense, ar qhua]rtzrter emost rertanto Iro ks | Jt eare utsrgGht mcreaseso structuraé
wegkness and of easily weathered mrneras rs trn a eep ov(e ur en. . Gnelsses an ine- rarF
sc ISts are mogt suscepti etg weath errn %y dJ Jtave the deepest resrdua(! mate Pure
whep fracture (JS attacked rMroun aters an with comparative rapi |t¥ %If materra 1S
carried away an resrd% emains mgace Ast ercentage of_ Impurities n e Increases,
weat errnﬂncharacterrstrcs ecome more nearly like thoser o er types of rocks and some orm of residuum

rtaecrfrcall eﬁerh nce hag shown thaé in Iocalrtres Wwhere talc. eproratron and mr mP are carried on

(ﬂt Q e the t |c ne%s a{t tyge ot overburde r]varre ore or Ie(fs vation. In low

oftoms, te arble IS covered rom’ 5 to 20 feet of silt, san %ravel nd large bou ders.

Ove urden ranw rom 20 feet t fe(gt %ntn lgher encges and Sides of val es dc arns ewer
|ders and th verburden m

bou i nds and cays efr nches an {r the %api tota e as
muchﬁ 130 feet, usu T avera%rnq\I eet to 80 feet. Top gravels and Doulders are J?F excetaonrlri
mgn\t,\aora(la Gorge, and float 0 oftely quartzite is not'abundant enough to cause difficulty in core drill-
GEOLOGIC STRUCTURE
ORIGINAL DEPOSITION AND GENERAL STRUCTURE

Thg general character o orrcirnal sedrment?tron in the. southern A palachrans hals Iogt% invalved ideas
of rapid 8rosi nana rapid ePostron In nre ar drscontrlnuous basins, For exam T ne pictures the
conditions  under which"deposits are being formed today along our southeastern coastline, wrth IS Sinuous

Art ur Ket 1907
% rthur Ke:t Produrg%/of %)'oa ent Drorrte hy Meta.morphism, Geol. Soc. Am. Bull., vol. 24, pp. 684-685, 1913.

“tF”%e
EF %fm rnrztrnnof the Copapneer De osrts of the Duclctown Type in the Southern Apalachian Region, U. S. Geol. Surv., Prof. Paper
cad

one)(/mfa TE Character Bltbe G{ %Smoky Formation in the Hiwassee River Basin of Tennessee and North Carolina, Tenn.
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rnIets sounds bars, enrnsula? anéi islands, a]nd if one further prctures cyﬁhc rnglress and egress of the
sea. t ec mplex 8 3 threso radation and tus are aﬁﬁarent magrnet ese calcareous deposits, sands,
nd Si q I F pushed’ up, ri erIe sheared, a ,o hg erqded s% Drocesses ar |n o‘ved n
ndeoo IC stor our resen rna rma%ons vrcrnrtyo teMurP marble belt, con-
o ates, %ua dLes ISses, sch |sts mar Je.show m*ergra ation, aP Herr ations to eac other
re a ected. racturl gan ythe Injection 0 hﬁ aﬁueous lquids ang vapors derived from
under rn% ig e us m sses With these conditions 1n mind local changes along and across the strike of
ormationS can be explained.

FOLDS
duadrarw erth c0 nlcluded that the Mur1p marple and ad acent
1Jo roa syn emar ewa]s reventedbb au tr rom reap arrn
o east of the fo axrs tsee(ms ey uch of Aerh eory was aed on t eoutcro atern
folds In the Murphy marb eat t all, fol unged to_the southwest, thus r quiring a
syncIrnaI structure as’the on X ogrca mterpretatron If hrs ata were sufficient,
N

 EESRe SATE f E re
? ng 10 ghe mica schist ;

In_ his manrn of he ant hala
for ations w% %

ms). ha{eStU les af Mur VErurnin

M lite n mrasc 1S g%teo \
ol (t)ttcroenctlessncrelSt Oﬁbverrt]grome #e gunre ISSth(a)ﬁmr ht gﬁagrac eW mt%ru]ear Srtrrrle tubgsso htave é‘éh’ )rerg]oar eg
FnagvertentVy as ¥ar back as t e%\/orﬁ ﬁ_oug lin, Berry, and <£us man % ee Fig.

Fig. 5.—Sketches Showing Interréal Fractu&es in M rbl&from gal
uarr ?after gh& err)iviand ushmar?) rrowE ave
een Added to elatrve ovement and Pos ible Indica-

Hons of vert rnrng Anticlines Would be in Direction of
anging-wall JSides.

B gresenoe o[7 overturned sour %astdrﬂo gsbeds ov rsuch abroaéi area can bee ﬁ]larned atisfac-

torr 8/ ssuming them to e part of the nor t limb 0 verturne ntrchne evidence of

Irnlstruc |ssen yco arrng h]e outcr)og %ttern o the attern
oIds |n MUrp

a enda

nort eas pun ods wrt
westp maqr ee Ge |c Ma ktrn tosr
ersc ava e in mos 0 t?rocks sout tofte mr e uta eW |ca
tions o no ma trgra csequence have been Tound In the quartz mica schist ( qms This might lead
1Arthur Kerm 1907.
2G. F. Loughlin, E. W. Berry, and J. A. Cushman, op. cit., pp. 38-39.
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fo the assumption, which requires confirmation by additional study, that the Peachtree-Martins Creek marble
ISaparto tﬁe southeast frrr(r]b o?the anticline. Y y

. DrIp and strike vary from glacetol Talonﬁ the Murp g marhle, belt, for es atrng nd pr
ing pnposes It 1S convenient to use N45°E ?trrli ?] SE forte |g |sot

t0"sCh osrt}/ hut evratrogpt oceur machrca ocality. . The most ac urat crrterra rbed m
minat ons are ban Ing an a& § changes, .an other criteria shoul ?are with sus ICI

even nan mg HQ p(ause y.non-conforming structures. The most satrs ctory method 1 ocompare
several criteria and check one against anotner.

FAULTS

ete[)ences to mrnohfaultshve alread bee mape |Bthe precedrn%drscussron Fa%lt lanes tha t]sho
consideranle move ﬁnt ave n tljjeen ohserved directly,. but d %stru tures Indicate t sucﬁa aug
exrs near some of the minor. Esc IStose an gerssrc rockS.  In conpection wrth rocks of the Great

% n] ?seg ormations, where struct re% re of the sa ea%ea voene da tg/pe as are th o%ea q
Hlymar fe ewrréer report t p aItaut ? ﬁ ﬂ) Ip Lpsofugto 00 fee
measured In. t get In gwer as thrust EIS avin |ttﬁ rﬁeb ited shear zones of ten feet
or morel Srmrar conditions should” be expected In rocks adjacent to the mar
as disclosed in the section on folds, srat ra hrc Interpretations do not require post tron of the
urhvt, |t2 nor are thef ﬁs of tn]e Stoses ne;es npex ?anat on o?b Eosrr N oP e ur
mar eAn rewWs schist- Notte uartzre gr érp roc 8 ts are non-gxistent, the
ar fto the Ocoee es an is"older than eit rt reat mokg ormation or the Nagta
slate. Te ar re of temar 0 rea pear nort west IS ent optcr g IS not INcongruous, because
*t 1S proba dt at orr%rnal con |t|or(r}| sedrmentatron Id no alcareous se |men|Ls t0 exten ver
ara ong the pen note mowever verg reat amounto streshs ee re eve trpg
Ica schist m % staurolite-mica schist f(b uartz-mica sc |sf un reds of feet o
Isplacement could be Tepresented n any o rmations. . It IS ere hat ct al amount o

S
}sﬁace ent cannot he determrnert until many addp tional Hetarled studres ave been ma along the tren
o these formations.

CLEAVAGES AND JOINTS

The fracturef produced bg/ %ynamrc metamorphism are controlled, in [Ragtrogpeghe relative comg tter 3’

of the. rpcks involved Reﬁ etenc varre $In tyrn as metamorphis ies 50 th T
tures lt luence f[actureg ch are formed at a later time. A stress which Is aﬁg |eq (p In coarsp
ne marble can |eve without fr a gliding along.internal. individual ¢ sa

sta r eﬁture br¥ P H ﬁ

asu sea]uent recr&s Irzatrorhof the mar umber o cor} lons In ||atet at suchp ctrr}
lace In a part of the Mur |)T/]mar ure, coarse asas of the mar g dare e atrvg ree from

racues even thou h diffe ent ove ust have tae gace fine- prarne omrtean mpure mar-

le, owever Was Iescapab]eo rescr st rzatron and, therefore, susceptihfe to Jacturrn W |crrgve aCCess

to mineral |zrng agents. ~ These conditions have a direct earrng on the size and position of talc ‘eposits.

FIo cIeav ea d fracture cIeavaFe are folrate structures which are of rime im ortanc in ther/lurpp

It F avagC rs present in hegs 0 mcompetent ana eous ocks and neary paraI ISt
oI s. Fracture eavage 1S an e ur aent struwp en?er more competent 8uarzrtes?

eand |s ore nearly}pﬁ ndicular 10 { L B ds. Bot eava%es may eusa

exce tron etermine whetner the rock |heg OCCU are OVerturn orr fa orm p

acut[a eof hntersectrop cleavaﬂ drn% will point In 3 |recton |ch owe

In eastotecresto an anticll Frg Ieavages provide pat rmrnerarzrng agent

comimon locations of secondary minerals.

All rocks in the area of the Murphy marbje belt exhibit a more or less common re%onal foli tr n termed
schistosity. Secondary fractures were formed during the later stages of metamorp

Li\np}pblrigeth report Geology of the Apalachia (dam and tunnel) Project, May 1943,
G. W. and Anna J. Stose, 1944,

osrtron W
ong the bed
and are

ISm, and these new #
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fractutef attemrnted t0 f?IIow the cleavage fs which had been formed Prevtous ThHs the schtstoshy 1S
i ”t?fbe'tttnc'ettéget t’téert“‘tttr‘g e, e SIS Vel T 5 S Al
Jjntt gst}/n an ed Movem nt aItPHg anes %tschtstosslty IS repgcpe r}n s(snae [ rooves?ro a?ra
tion of an | chupt t 0 0r three Inc sacross ¢ IStOS'I% 1S 1ess sever ense 3 rtzﬂes nearl

bsent In | e mar b ut |nC|p|ent weaknesses are revealed where secon ary mica and other platy or acicu-
ar minerals have been formed.

great deal of the stress imposed on rocks of the area has been relieved by foljation i (nthe schists an
8FISSG d extensi ejomb iyst ms aredé)romlnentng ‘jgr more competent quartzites and in fine-graine

ra
olomitic. phases ot the marble, Joints t ext Fn IStances, nor 0o Joint system seemi nave
very A|st|n)ct|ve orientation, alt hougﬁ It 1S I|?<elyt at tren(?s?n ?t e revealedp Hfo man))// hunareds of joints

olds in Competent and ompetent ocks. Arrows

Fig. 6.—Fchemat|§ Cross- Sec@;n Sh wmg Relatlo Cleavages to
ndicate Direction o elattve ovement Iong edding.

Wwere glotted on polar nets Subse(ﬂuent movement i ag arent w man £0|nts of the area anel TJnlnumerablg
cogHJ ative aegroups of joints are represented. Becalise of the mariner in whtchPaneso lation 1]

H are inter onnectid by Joints, percolating ground water has greater penetration and more readily
weatners the country roc

LINEATION

lied to various_types of linear phi no ena in rocks, such as fold axes

ersectlons The ceavae escribed. above ap ear as Ineations ‘”f]
TJne or %r up. 0 ”p[ mesh Lneations % enoted by their
rom th onzo tah within t epane onw the lines ar sen
the horizontal b ns of a

The ter Imeatlon can he dap[[)]

stnae low lines, eonﬁatlons an
gare seen. In Sectlo B as a sin
h, which If meas ﬁrotrat

or moe Im t jch is measured fro clinometer, in
vertc P g haP/ Inc ?dst%beartng of the g[ung| Ine. CarefuII te results olJ L atjon stu |es
ae thn decnf erin %eoom Str ftu s, ? { eation i contr g{/movementsw ave taken
ace, with particular refergnce to axial planes of fold

p

Sllckenstde stnattf)ns for ﬁne class of lineation that occurswdelg in th| ea The. striae us CFII
unge souothwestI anes 0 s |sto?|t ut sﬁmettmes have oth |re t|o S o eon 0|nts be
anés, an fs, E It e WI'[ thesestriae are |neat|ons or e{ ntehrsegtlon 0
an %es \Hretetrace one cleav gane ihows on anothe asattn crac |rect|on
of ply g ? ﬂe |ﬂtersecttons on ¢ |sg stty?anes as been demonstra edt co re nd t% the

of m|n oIs % ﬁh}’ marh tallo stre‘ctgra Inte Pretatlonsw ? ave een t]
e? eretofore.  In the present work, It has been fofun that falc bodies of the area asolﬁtun e In accor W|t
cleavage mtersecttons as do many’ other types of ore bodies in the southern Appalac

ian ?egton



22 Talc Deposits of the Murphy Marble Belt

In the ottrelite neris southeast of the Noitelerx quart zite, a form of Ihneatron nown as boudinage has
been oPserve In several expos res a“rcul cut opposite the I\/Iurrf h cannery.  Stre chrn%
a]ralle {0 frid axes a as to ds rceous roc s a art tension, resulti B se arate? lock
h are elon ated rallel to 0Id axes,. One o or eation. 15 re rese ted In" conglomerate

Chr (at ormatron at Mill Dar” t ree miles nort westo Murphy, wnere maximum elonga-
tron o stretc sapproxrmatey parallel to Told axes.

GEOLOGY OF THE TALC DEPOSITS

STRATIGRAPHIC CONTROL

In tPe section on zonrn of B/Iurph marple, it as porntled out that ﬁhea roximate, stratrgra hic
center of the formatio |e rarned rte dolomitic ma[ gv ch sometimes onarns
taIc ?srts Mang zenso hser tronss wwrthout xception that talc bo sofaHy commer 1 srze
are not foun outf e this central zone. ther ortrons the marble contain t rntefrm o

Bartrngs and small poc eta an gertarn slaty zones ear enorthwest contac o the mar etacose
ut these cannot e ter eposits, porst t talc occur nearthe mar econtac av een ased
on the ostron oftacw rc ater Was rove {0 ave een move umprn and crer ther_grron-
eousq ta %resu concentr tron of orrgrnal drssemtnae talc S Ies oro rnor ua titles of
tremo rt WNIC t] eena ered 1o talc, autron eexercrse when ttem trn ocorrea teoccur
rence o talc In localities w eret M hy marb ormatron 1S extreme rw)%se mosty?
uranr]tg“grn micaceous material. These cn itions are analyzed In the se tron dea Ing with the marb

STRUCTURE
Confi uraﬁron of, the odies—The Ientrcular tenden% of talc bodies .in the Murphy marble has been

recn nrze at least rng e report of J. H. Pratt In 1 an% recent u&vestr atrons ave convjnced
%v hhat all talc bodies of ¢ mmercral srﬁe are rou P]/enss ed IR Ications aTre that thﬁ e lenticu. r
0dlIes e echelon arran[%ern]en Ine of beari % Ra to the strike of the marble in whic
Ind vrduﬁ enses % % %rr em amoths P Ing u on the de reg 0 pIung1 Q:I? 12&
Lensfe t have e rscover thus arpun ee]r er nortneast or ouihwesta N aver I aot

rom orrz ntal, varying from zero toas much as 5 Dimension ratroso the ta es cou be
used to good avantag H lratrona work, but extreme varratrons rende vaueess nyt eoretica (i
ratios ofher thag to SAy that Stri eIen h IS greater than thrcnss r breadth. Actual “pincpin obu
h falc In an rrecthn nm/ occyr by fingering, tran rtrorb reaking, &rntos aller’ 150 %te
iat ou?h exp rience wn that the resefice of marle inclusions”in the main hody can emrsta en
or gnch out’ warnrns

8ntro||r % ructures—ln the sections Zon in th |\/Iurp Marble and Cleav ge a)dto Ints it was
ointed out th tt entra tIc bearrrk% Z0ne 0 emar omrtrc and especia dy |a eto ra turr
nce the attitudes o falc o les are Known to coincide wrt e}structures an 5rnce It 1S ﬂ
E testru tures areP post-talc age It mr%ht be assumed t at oth the attitudes and shapes of the ta
odies result from srmrar attitudes and shapes of fracture systems.

In order to ex Pnarn thg Ientrcula Tnature of the talc Podres rf naust ber ized th% t rock_defor athon
seldom resu ts ro unr irectional forces, hut fral er rorp ti rrectrona orces w rcht rst an elther
om ress g %pft racture systems, like 8 neations, attain un In tlrt te In-
ue ce of [atér unhalance { e/orces as racturesstemsm st spatl rs nat-
( thatt el}/ eX |btt radatlo srns erity.  Thus, a racture system can be so defo at rt attaéns an
Irgsor tline wit hn which the Individual enrn s are |arde near_the center of t e syste B
exi tent eyon the outer e es If other syitable mnerﬁhég %ondrthons dexrst srmutan ousfy or sub-
sequently, minera deposrts ay be formed In, or contro these three-dimensional zones of weakness.

ord S 0 1 Sl Tt el e e s s st e sl o sample

J. H. Pratt, op. cit.
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nternal Structures—The various talc deposi internal structyres which di er rom place. to place
It | Structyres—Th talc d t t Itt hich dif lace to pl
egree an |recttoR .Common tP neal eitac ang ara gl tore tona |sto tt; |sam| -
ute sp? Leava vi/hrc ives tha talc, a fibrous or iated nafure. Tne orr In of |s c\ea a th
Scuye gt ugn sever pos %ex anatron can be adva 1ed One possinilit sthat the A t have
replaced schistose marhle sug annert at Lheorrgrna oliation attern as reRro uce muc gratn
|s e roducer In peHr |

tron 10 stheory are that folia |0B 1S Stro qgr In the éact nin
J%ent ma a In anl ition ensr e striae are present |ntetac ut are seldom foun mriﬂ %
g The ex anation fav re \ewrrter assugre that talc formation tooF place d rrn ah |
? eformation near theegr ast great perio e]tamorp ism arﬁonr ?rousa nd that ong
‘ %vement occurred after t e tac WS, In theory allows Tor those Tew exa Les of mass
h are nowrf] 0 exrst rrncrpaII at Hewrtt n conoms tq observed dafa which' have been e-
h rom stuajes o ﬁ)rtarno ermrnea osrts an ous Intrusions, It cert |n|Iy oesn t seem prob-
le that the talc couI e I Its present con on If 1t een subjected to the I force o movements

which caused regional schistosity.

Although Jornt are gresent nrqtalc bodies therr/nare for the mrist Bart ounger than any of the other
tructures, nf seldom g sS Into the surr undrng arble. erva twe I Aor ts are rather wrlde at
east severa t Exceptin movementt at ha takﬁ Iaceari gthe oliatio )rvrm ortant fau {s are
oun mteﬁ ne irreqular nor[nfa ault of ug no ndrsP ement occurs in the ne)rtdpr an me
?rrkes nearly 45° [mthe grrncrpa oIratroR and aips ve trcaly IntaI? bodies which nave Hctfo -
alls and g

e drrectron P S mav ave occurred along the walls aég YOXImﬁ?] S%adp | 0 |a
ca t

ment’ se

ﬁrne Line Erons ? ?eavaerﬂterse tions.may. be seenci anes o

tre% ocbcaaron h n footwa s. These linedtions are always paralle tot rend
e talc ong

S an hangrn wa
axrs

On tloe nf m# ﬁtrulcture than has not been exPIarnedI satraa]tonla/ krnét of ro” around the
t‘%h“ti'” B e R°h OGEAT o, ot gty & a“rt’e h Fh e smea arrE
constantd Cbut the foowah un uatgs Atpt e Nanc Jolrgan %p wal shav(egg% and s%mrar ca%
y accessible talc pits and adits at Hewitt, rolls

ditions erat the C |n Mine. In most of the current
are confine mostytot angrngwal

MINERALOGY OF THE TALC DEPOSITS

The aver 9]1 grade of commercial ftaIc nhthg Mur g/m rhle sof hrth %ua |t as com%ared to talc from
otger arts of The country. One set 0 t] ayerages, enve from Qata of the U. S, Bureau of Minesl,
ndicates, total Impuritie tintrn to les our Ber cent.  Impu Jtres ofed in those sam es Were
erro S 1ron ca gn tes of calciu nesrum rtre ZIrcon, an 8' ther minerals whjch
ﬁ een rfbserve rom time to trme mcn1 ‘tourma Ine, arnet monazit asrrzge ”t?es muscovr\e

orite, phlo rite, magnetite, am olsite, scapolite, and serpentine e minera
tac qua#%z a(tlthPboP and carljonate ‘are gssocrat the mostprntrmately P
The fol(!owrng de crrptronf of mrnfrals are hased on me ascoprc observatrons S [pplemented b etrri-
ra |cs les, ~Unfortunately, samp%ng for, petr}g h(h ork wserratdp gecrme? -
cte arly in the rogfam n earch of Criteria which might be use t% redict the Ioc troh o |es
on the StrIKe. g r%u%tz dsn?crmens are fron a com rizon t otto[n
chemical a lyses ftalc 0 erent deposrts ave not een made recently, but severaI oI er
na JSEs are ava anle
|c—The oIo of the fre talc varies from pure white (equal to standard magnesium carbonate
ihrouh re nrs |t1e reen ue and ay Varpelxtron cogrqma %e éue mg It ?oterefcractron f
|g minute Tr turesstems Iof the talc 15 fibrous to some extent, although at Hewitt ?ome
netres ve most of the properties of massive t %ns structure. does | revent the talc. from
havrng good strength when'cut Into crayons, and arge ta ocks can withstan se ere treatment without

1U. S. Bureau of Mines: Survey of llié Suitability of Domestic Talcs for High-Frequency Insulators, R. 1. 3504, April 1045.
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breakrn own In the vicinity of ha Prn waHs and footwalls, it is not un sual t me verg hard %azed
falc Wrt A racln curveqd on short radil, In this connectron It houlg bee arned otwalls and
Hr tl ermrtteoc urrenge oftac] A mixture 0 tacan mar eor talc and quartz contrnu
or a few |nc es or even feet beyond the walls,

e petrography of the talc appears.to be rather complex. . Some thin- ctrons of pure talc show a
ark%g orrrent tborn %f eIon atF taa]gpwh\le others show ?rttPe uniformity_as re ected In extinction positions.
Ta as been 0 ﬁerv% %ce trterno Ite, quartz, car ongtes muscovite g qoprte and variols heav
meras and 1t has been ollow cleavage ' plane etween mdrgrdu erals tnntho]ut aterago
either taIc or ccessorres arge unaltered crystals o tourmaP tremolrte ave bee ound Imbed-
de |n talc, and there a]re Indicatidns that talc ma ave bgen reF aced at, Arms Musc vrte crp .7Iorsrte
a trte Where talc occurs as ddssemmated ﬁ rt)rtngs outside ain talc zone, litle evi

enceo acement fﬁ Re seen an #t I possible that the talc 1s’merely an interstitial filling or, at most,
a replacem nt of equally thin Tillings of secondary quartz or mica.

In the large talc bodres thﬁ transition {rom talc [0 marble nd/ﬁr %u(art% ﬂdatro daI Smaller |f

dated talc poc ﬁts and mgers ave rims of mixed talc and wal| roc ?] an Inqwa
not cause sharp conta t% On the odther and, changes In the obualrt%of tacwrt in a sin fnd

to be abrupt, an contacts etween grades have plunges comparable to those of the parent masses o fa

Quartz—Three drstrnc 3) chuartz are contained in both the marble and the talc ot % \Vein
uartz ISt emost are an ssibly the Jeast Im ortan£ Stucke rh ieports the occurrence of. probable vein
uartz m dum the rospect (Locatio zat omotla, where large masses of erty uartz
ﬁhow re ac antr les of trem te ano alc.2 tSecHon Si Loca(t 1on No. 13), the rr er
as fou fun s o \9 ssy uartz, twelv our Inches, .which sho nrtri rﬂo cemeb
tc SaI el r) Ve eenseenmt) rfn e, an |§ are
e marf etrital sand shav een. found In talc bodies an nsr iCI-

er uartz tO one inc H(i A
(1 rom Hewitt e'I Iﬂ'[O eorora €56 grams are a/nrare

;II eﬁ%ng It ee Mugr hlterhar%wbe

In, Masses 0 ,ouret C In areasw eretecarbon e acres are reaso(hablg hick, but they are mgeah
Where guartz fic and slaty facres e In to encro?%a Yvever sand qrains. are qurte noticeable near the
outer edges of talc bodies where ma ses of silicified marble are agjacerit to the talc.

FLom time to time, eferences have heen made to sl)cbped marble aImostaﬁ if it were a separate one
or roc t¥F Such an ‘allusion is convenient and 15 proba %not rncorrect The term refers 10, a rock,
Part or d ofw rc IS Quartz, t at arent once ’ﬂ le. At the Mul errg Gap Mipe, this errceous
ock attarns at neso near et and 1t 1s qa Xthrck ont southwest side of Talc Mountarn

eWILL, not? aces it |s|ss and some ta odies_coptain t e rock in th of nodules or
|nes from a few Inches to seve feet across. Stu les of thrir (e]ctronsot\ Ilicified marble ndic g
that some % ({a tz In vr uals are éie mrtely rou ed and a p%rent etrital e th IS are su éoun e
as If they had been [] resorbed, It 1S possr éat some tn cessali Sy these roy guart
rarnsaesrmrLart oeln the Gaﬂ‘ne Sout aroIrna mar eW ere Ke sLer fou(q asu(tja ar sh em
Iuart rains that blended mto? ?/ %reg te(f %re(? esr turn blended into de # htely non-
astic uartz veinlets whose ma 1grna [ B amer nade out nles3Ho ever, most of the quartz
mdrvrduas In the silicified z ﬂneo the urjp marple have |rre ular outlines an e rougeb In homo-
geneous masses su gestm thermal origin. Lrneﬁtroh e mass 0 lt Lcr e rH e ore
Parer]t In hand sp&cimens than In thin secti ns Much of the guarti 1S reo acg y talc uectar an

acestFtac 0Ceurs aon% [oscoprcs ears. %uart 15 also replaced by tremolite, tourma

carbonates, P ogogrt(e muscovite, chlorite, zoisite, zrrcon pyrite, and It In tumn replaced car onate
muscovite, zlrcon, and possl ytremo Ite.

Carbonate—Calcite. and dolomite are important chiefly because .the ake up the m rbIe whrc
contains ta’]c Calcite is (H t er im ortaFr)rce as an uﬁ urrt% hem Yr esrrabrPe ramrc\ Q
the possibi Ities mentione mt e sectro on general geology, the orr ma source o e marble I ob cure

1L Stu&key Efrsonal Communication. 104(L
5Jt ess r, Personal Communication, 1947.
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b e oF At ol el G Skt tttﬁ'e‘dr%r u.t%'h'éhs“hee%% .t”t&‘d‘ttﬁt’ o

crte occ rrences.  Dolomite 1S needed bec se trs the talc deposits wauld not have, been

not some (but not necessari; agne |a enarea resent” It has been observed that

ca crte sre aced talc, quartz,.tremolite, turm I|ne Ite, chlorite, muscovre zors te or clino-

201S1te?), zr 00 yrite,  Indivi aI carp na rar marble vary in size iCrosgopic

to nearly o aI |nc and co arisons Wit Ica analyses |n |cate h Slb |t tatt Iner-

rained ma smore likel ve a high m nesra content. es of _car
resegt \ﬁlt It odtea rst IS I the form of unalt ered mgl

kidneys
e e 05 ol e Fom b o i o S ol

. Amp hrﬁole—Stuck eylre orts the occurrence of ho[nblend(e in the M%réj Ytalc zind aIIworkerIs have men-
ioned, with varyin e hasl |s resen e0 temo ée and Its Irpn-hear ng eatrve acémo te, orn
Ien e in either he eor not een o served hy the writer. Actinolite .| \elg étrstn uted
rou%hout the marfJ %tton an 1S, acom ed by yrite. ommercra talc bodl rare
B(r)enstgn actinolite alt oug the white ta earing ezone ay contain actinolite where tac IS not

Pratt2believed that most \f not all, of the Mur HaLc resultedI from an alteratron of iremolrte Whll
tremolite certatnlmters to talc, the wnter IB do tiul t atar}y (f eposIts ot commerclal Size are denve
recty rom tremolite In t ? Murphy marble, tremolite is found In, srzes rom microscopic particles
Fe Crdahsdjd) 820 inches long, It oocurs as Individuals a Bnenfe and unoriente a]georegates In

5 arble ormatrop remolite reE ace? and IS rep aced mcandm st of the ot cessorﬁ
rﬂ erals, emonstrattr\ several different stageS of formation, but tremolite probably was never present |
the quantities previously supposed.

Ittloul%h tremolite |s Infimately assocgated with talc expenehnce has show that it is ver abundant

|n an r er talc geposits, hut often it |s abundant’ within the centra te mar one when

crs not an m)%rt t constit enhoft e rock. When tremolite replaces (ittartzo e, It |ves erllosron
of sharp nee e

%/prercH] mvade material3; but when fremolite cr stasa (oace talc, It
%not un srir alC to,Tqrm as a hroad encroac md ve Tre orte IS not as |sat cn enon |n
t ﬁd ortac ecausetttsrgfentmsoman S qf the wevrtewrte has. noted
marked Increase of tremolite as ‘drilling progresse ong the stri eaway rom known talc deposits.

Other I\/lmerals—P rite is distributed throu?hotht everg honzon of the Murﬁhy marhle, es ecral in_the
slaty, acti |t|c and mixed zones It range aractér from mn}ute specks. to. cd 85 U ne mch
acr S5, an curs s Issem (Hd ttce as coatings on {otnt aCes, Pnte is Teast a ndanémte
talc and |nW|l ratne Ite, alt l% It I an portant impyrit someo teta g eorgla
Bear the state [ine. T urma Ane occurs sometimes aste ack, 1ron v Het schorl and more 0 Aen as.fhe

r%Ylte Dravite cr stas ’% to three inches’fong, have been In silica

rown, magnesium varie
A b e

staﬁs 0 |P H
f 3 dom exceed one-quarter Inch in length. The resen 8. of tourmaline, tg ethe wrt %gnettt
cre ence 10 theﬁnes of hign temp e][ ure ahzrn con |t] Senc te and “chlorite_have been ob-
ferve IP ngagy of the Impure E ases o the urp ma le. onte IS se o]n een Inassociation wit
arge talc bodies, but sericite is rather common, e ecra fa

y in the gray “sheen

Ioroxrmatel 200 pounds of talc sa st from one Iocatt anned do‘nm ono nlallyt search
of ma§ etrtje Fh anned con enfrat%s ack damoun aottwo blespoonfulls, ‘and exami-
nations unger t |cros%0£ d eI rouneI garatnso ruti e Zircop, e[r)) ote oislte, garnet |men
E, rﬂa netite, [ o unidenti ed minerals vyell as.quartz sand. tntaA eav tﬁmeral rains
$0 Nave been oun In thin sections, but, in addition, rutile, zoisite, zircon, and epidote of almost certain
primary occurrence have been seen.
1 tuckey
f hsptuctke 8Q937

3J. LS

> e e
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In drill cores where the white marble zone was intercepted without fmdmg commercial talc, irreqular
masses of scapolite, about one inch across, have heen identified. These possi I){ may have resulted from
the alteration of feldspar fragments, or they might have a ﬁrlmary origin. Ph odgoplte usually is present
in_the scapolite localities and 1s not an unustal member of the outer zone around talc bodies and in the
mixed and slaty marble zones, 0

~ On the_dumps of the Carolina Talc Company mine, near Kinsey, are fragments of a dark green, slate-
like rock with greasy lustre and feel. The material is fa|rly soft and has many of the characteristics of
serpentine, though identification under the mmroscoFe Wwas not positive. The writer has not seen this ma-
terial in place, but its occurrence on the talc “footwall” has been reported.1

CHEMICAL COMPOSITION OF THE TALC

Gillson notes that definite conclusions have not resulted from the numerous studies of the chemistry of
talc. “The analyses show that the ratio Mg:Si varies from 1:1 to 4:3 and the water content from 3 to over
7 per cent. Most reference hooks on mineralogy glllves the formula as HMg3(Si03)4 According to this, the
mineral should carry 63.5 per cent Si02 but published analyses show a range from 56.86 to 62.10. MgO
should form 318 per cent in the 1:3:4 type, but actual analyses vary from 27.9 to 32.40. Alumina, ferric and
ferrous iron, manganese, and lime are reported in various analyses, although the purity of the material
analyzed may be open to question in some cases.” Gillson intimates that pure talcs are rare and that some
of the desirable properties of commercial talc result from impurities.2

The National Bureau of Standards made tests on a Manchurian talc which had the following properties:

0 = 2.32 per cent
Mf())z = Sr1r§c4e Ber cent
(b3 = 0T per cent (mostly AID3

Ian.. = .
atio Mg0:Si02HD = 4:5:1.54

Heat treatment showed that water in excess of one molecule was driven off at 380°C-500°C.  No change in
crystal structure was noted up to 800°C, At 800°C-840°C the talc decomposed into enstatite, amorphous
sifica, and water vapor, abruptly changm?_ the thermal response curve.  Only slight changes in the curve
\t/)veﬁe notteld3 &/hgngenstat|te converted to clinoenstatite at 1200°C and amorphous silica converted to cristo-
alite a °C.

Nearly every commercial grade of talc can be produced in quantity from the Murphy area, the grades
depending on the presence or ansence of clay, quartz, tremolite, carbonate, rutile and zircon, iron, and sun-
dry coloring materials. Consequently, chemical analyses may Vary over any desired range. Colors range
from dark gray-green, through a pleasing yellow which was marketed as “Goldex,” to a pure white which
has been measured by the photometer as 100 percent of the whiteness of standard magnesium carbonate.

In its ReBort of Investigations 3804 (1945), the Bureau of Mines did not publish complete analyses of
Murphy talc, but samples from drill cores and shallow pits showed from 1.36 to 2.20 per cent Fed) 3 0.04 to
0.09 pér cent Ca0, and from a trace to 2.0 per cent rutile and zircon. The following table shows the com-
plete analyses that are available, together with selected representative analyses from other areas.

'C. E. Hunter, Personal Communication, 1947.

2J. L. Gillson, 1937.
3Nat. Bur. Stds. Jour. Research, RP. 848, 1935.



Talc Deposits of the Murphy Marble Belt 21

TABLE |
Chemical Analyses of Talc
) FeXs
Hamplo Location Sio2 MgO ABO* Cat) lgn Other
0 63.49 3175 4.76
1 61.60 31.24 2.10 0.24 488
2 ¢ Malthy, N. Coovrvrrrrrers s 56.80 2398 1090 140 6.14 017
3 52.68 29.70 9.62 0.16 729
4 ) 62.08 30.62 2.22 0.14 4.96
5 ¢ Hewitt N.C 61.35 28.03 6.10 0.82 510 0.55
6 58.54 3104 3.80 0.22
I ¢ Kinsey, N. Coovvrvvprrrrsrrsrrns 63.07 28.76 2.23 0.30 4.36 1.28
8 b Murray Co., Georgia..... 40.75 20.50 22.36 3.69 1137 0.46
9 b Murray Co, <G€OrGia......ecrven 572 21.93 8.26 0.90 319 0.08
10 b MumayCo, Georgia 4624 26.00 1444 476 8.37 0.09
u 61.67 0.7 154 0.32 4.66
1 2 Waterville, Vi 6106 28.60 652 39
3 6210 3240 130 2.05 2.15
14 Inyo Co., Califormia....... ... 50.68 31.36 2.29 037 557 0.73
2. TVAfiles.
. j& a Eurctron and Kefton H. Teague, Talc Deposits of Murray County Georgia; Ga. Geol. Sur. Bull. 53, 1947.
C. ratt, op. cit.
d. Lynn McMurPay and Edgar Bowles, Talc Deposits of Talladega County, Alabama; Ala. Geol. Sur. Circ. 16, 1941,
e. Average of three samples.
f R, B.1adoo, Talc and Soapstone: U. S. Bur. Mines Bull. 213, 1923,
! U, S, Bur, Mines, RI 3894, 1945,
. Sierra Talc.  Average of five standard samples.

ORIGIN OF THE TALC

PREVIOUS INTERPRETATIONS

For background .information cancern Tng;[ e gen sis of alcr other Iocalréres Fhe reader is referred to
the exceIIents mmanesal conclusions of Gillson; w 0 made a t orough stu Iteratyre on talf
plemented }/ J)er ona exPenencel In, hrs orto the Vermont tajc he states: “Few students of ta
v lon 1o the mrnera

et e g oy tton e el e O 1 e”S?'rﬁSVedrbc?e o518, a0 1 pblshed Gescp

guate concepti ormaAro [
tlons which have been reviewed, the following genera conclusrons ha rawn

1. Talc deposits are commonly lens-shaped, and of irregular occurrence and extent.

2. Talc deposits are replacement deposits in limestone, schists, gneisses, and altered basic intrusions.

3. The country rocr tacdeposrts is almost invariably old, af one time deeply buried probably at the

4 |metofthet]ac|0{margﬂtf talc, what th | rock replaced, first formed amphi
e solutions that form talc, whatever was the orjginal rock replaced, first forme -
bgl XP (njone These sofutrons cF r9 Imrne pand Were at first s@m epous
a carned iron and calcrum and some aluminum In addition to magnesium. ~ Later solutions became
ess siliceous and rich In magnesium.

o) #n many cases, 1f not in all, these hot solutions were emanations from granitic or dioritic rocks or
rom tffe acid differentiates of basic intrusions.

The conditions of depth, high temperature and character of solutions had to be fulfilled in order that
talc might form.”2

Harker3 believed t Bat t&lc is formed b dynfamrc metamorphism and Kerth4 wehs of the same enera
opinion. RresSattn uted talc to the actionof magmatic sofutions. J. H. Prattothought the ‘Murpny talc

J. L Gj
g %liso r| in g]flstrn]e V9 énont Talc Deposits, Econ. Geol., vol. 22, 1927.

ar r
9 I-? ﬁr’ ttcolra%nrc Geology, 1930.
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gesulte from alteration of tremolite. ?,tuchex.concluded that the Murphy talc and associated minerals were
ormed by hot magmatic solutions and listed his criteria as:

. Occurrence in irreqular lenses.

. Gradational character of the contacts between talc and marble.

. Silicification of the marble. »
. Presence of quartz veins within talc and marble.

. Presence of marble “kidneys” within talc bodies.

. Presence of non-oriented tremolite in talc and marble.

o

. Microscopic evidence of replacement.

3
4
5
6
T
Stuckey lists the probable sequence of events as:
1
2
3
4
5
6

. Formation of Cambrian sediments.

. Metamorphism (Appalachian Revolution).

. Formation of igneous masses.

. Silicification of the marble.

. Development of accessory minerals b¥ replacement of marble and quartz. _

. e[l)nec}/%ofgm]grt]itteoﬁ talc by replacement of tremolite and marble, and coincident development of pyrite

NEW DIAGNOSTIC CRITERIA
less definite zoning withipn the Murph h led. Listed i ing strati-
more or less definite zoning wi IP e, urP marb!ﬁ as b%en reveafd_ ﬁed m_descencm%vss:ral

graphafc order from top to hase, a typical section of the marble, with accumulative depths is as fo
oarse Z0ne
In order to prevent excessive, repetition, reference is énade tg dz%ta nﬁ)resented in the s ctioq on mjn-
Ing order 1o

Mica schist (ms)
S ransition zone
era|<s)g of t ebal. #n summary, the paragenesis In descen the youngest to the oldest min-

N

OO ——
OO0 TIU0TI0TIOUTIOU IO

OO OUT

Lo LI
(&3]
o

Slaty zone
" MR(Xd %or\e
of the zones are rather pure calcium carbonate, while others are micaceous and have a Ina content,

" White (talc-bearing) zone
Mottled zone )

Evidence of deep-seated magma is found near the talc in_the form of diorite sills. which lie 300 to 450

feet.strat?graph}ccafpgalfove .anél %?J%W t[]g (I)\ngrgmfga arﬁeB of [Pe marpne m_aterE I,whig}/] ?ccur %nthalnthe-

; G{ag Z0ne
i (B:u Z0ne
0arse qray zone
.9vh%e
mat!)tc manner In riearly mica schist, an ena-Dearing quartz veins which are tound wi
marble.

feet Transition zone
ctinolitic zone
Ottrelite schist (os)
The white talc-bearing zone is a dense, fine-grained. dolomitic marhle which is slightly sandy in places. Some
et e A
erals “seems to he as follows:
J. L. Stuokey, 1937.
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§arbonate
uartz
afite .
¢ ISIt?rte Mouusrcr?r\atrne guarttﬁbole
ﬁ?ggog\ Pyri eet Tgco e
mgnteoe Rut errcon M}s q\éal ie
ole
§ onte
Iz
arponate
Some o thfc e duartz Iﬂgo P%%%tesha\hercho %S&!?é\?’t rt%'atéﬁdsh'rhhge with, local fold axes, and which

0CG
alt corncrgent Wlﬁd definite systems oﬁrneatron

AIthouPh surroundi grocki are_se ereI tolded nd fractured}
the interna tructursog the tac Stu |es genera geology In the area Indicate
under many thousands of feet of sediments.

excessjve . movement does not show |
thnat the taic was ?ormerq

GENESIS OF THE MURPHY TALC

Onthetltsrs ofto[g%rng criteria, the following deductions are rHade It.is obvrosthatrthe Murphy talc
did not result rrom co %rateraton of origin materra Nejther oes |t seemt at su Icient maghesia
aRd silica were Prese tin the original marple to allow F ormatron(i eysrmpe dynamic meamor-

leved that the central, gtlg san omitic %one al owed the f Htatton of zones of weak-

Ism. 1t IS be
Ress X ynamic metantor'p ism.  Later eou so utron grandtrc and or. dioritic ondn asceit ed
alon P Into zones of stru Hral ea nes an at east gabrtdy silicified the dolomite. A coinc r] or ater
wa\r ot solutions asce ma)e lenticular talc bodies eclause an %)trmgm amount 0 8
esla, an ata sts werearewavar e Minute quantities o tacwere r(] [acent marhle, b
t rrnsu , tma nesia, Sill afor cat st were resent or toQ muf aumrna and othe h aterjals were
avara le to allow the Yormation of more a ﬂntta rmrar neralizi &r solution are believed to have
undant sericite, offrelite, and other minerals, as well as “pseudodiorite,” in several thousands

r
?Peet oPa Jacent quartzrtes SChIStS an gnelsses.

These conclusions are in accord with the work of Stuckey and of Gillson except that an intermediate
chlorite or am (th ?e phase 1s not postu ated] Y P

ECONOMIC ASPECTS OF THE TALC

The char errstrcs of ure and impure talc are utilized. in a eatn mber of commercral roducts and
grocesses Boc crs sawed into cra(}/ons or use in ma lérn méta clot and simil {maten ? Powder-
dorgranu ed tacrs used In cosmeti repa tions, including soap.and lotions; as a fill de 8 ubrrcané In
oth:"as a er N paper, rupber, a ests an composition materralg as a_lubricant an (a Rrbent In |ei
an mods asan%m nt'and extender In Edmt asaconstrtuent of dispersing agents an arma?eutrca
gup |ets as a polishi 9 ent: and as a weldin ld ating. More recent angr Vely. I por%atuses or ta

It from 1tS ceramic ropertdsh Certain ploc v;\/va talcs are machined and fired'to ormlo ts whic
must stan excesr egectnc and thermal shock. Po rdtacrs se rnatalccayﬁro[% %steatte >§tru
ed Into molds an 8 gurhoses similar fo C Steatrt 15 also used In"the acture of sag-

e lava ta
ger bodies, cordunte and 10 a lesser extent |nt e manufacture of whiteware.

No crude talc is shi ed from the area ch of th talc r[s sawe mto crayons, packed one

dross t0,a carfon, ands ed rn crats rto oth rtacrw ven at from Oher cent minus
ntes to 98 per centm us rppe |n 50 poun aper g E ulverized ta JS used pr h

cipally In cosmetic, textile, an oo po rs ing industries. Smal shipménts sometimes are made to sup
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high {ade talc in blocks for art work. The Murphg area does not SUB “helwer radsof talc for use
?a?l crocoupagb ranu ?rer?r for the other economy markets. However, It is proba et at st rne impure surface

Wh erf]te ewitt mines were in production Rrror 0 1925, ceramic grade talc was utilized for th dt
t[acgureo gas tgps ut no other attem ts ave?%ee ma ﬁto en e[ethec ramic eti Recent stu resPHh

Bure U of Mines rndrca(get at tal 8 rom t eMurg can bene crate ree suifa Br
steaHte falc, 1and 1t IS hoped that pro ucers and res agencies wr ue this wr tsould e
e(fowere

e sizeql that Fargl%deq%gntrtres OPtﬂ ratege[a FS o{ taltagEve become avar mmsrnce the last s%mp h|cH

me ?]OdS (?rlrtnéjrgoase at ?rte uﬂgweﬁ mrn 5, the 3 IIC% ¢ dleat %ualh% lﬁ noﬁ,vteas\tglma €0 taF

Corporati [
smrn nd dllowed to cure rntecoo dar es oft(b Inet bout two weeks. The re-
su trn fereél rinkage and checking was notably esst an thatol] reséhnl mrner? ta?

nrn and mr,lrng Costs rp recent operatrons are not available, but | trs belrevgd at normaLestrmatrr]
rﬂethorﬁsc led Wrth) air degree of accuracy. Accurate prices of processed talc can be o tarrhed on%

rou eutab ut rt rs obab? at thé average rreo( talc products omteMur
exceegs$ 00 {p ton a[f é pg i

y area rn lu both crayons an
are qyite vaiable but't ccra%sare farrywe stabrlrzery
In individual cartons.

Talc r%serves in the Mtir phy marble belt are more#hana crruatefor long term 0 er rons Indrcated re-
Serves ont}r]eehprohertresa a milfl t]ons crude; an vrPth serves

[]‘f anrount toa rter8 Q -
gortronaly rgv ere I St PetR/ room Tfor. additional exploration wor ﬂoo Bceo SUCCESS
s compared with otner types of mirieral exploration, and much of the “guess work™ fas now been removed.
he w[)rterhsbeen o br¥ reputable talc og rs and bu ers that th MurR H}c can andites com-

ete favora Ig/vrrt standar a]d a omia, Fr gand II] the principal barriers
N IC, undeg) able talc %‘ro uctg)n In Nor C roling,

verized F

C. Prrceso Ive ﬁ
at the e urvalent 0 0 $[Z)10

rom $350 to $400 per ton In

lum talc

oraﬁrde B sion has t%een Etpast rsdtorx of %)or%
ut Str rsn Htly en enc f ? re utatron mong buyers. O ther re
strar rn ctof h een%eexo IC sales atppea erot orei ta cs se “gua rltres easr a
equ 3 n this cour]r sto (?X e Increased ex oratro ng em atron osrts
a eady known, ufilization of ow egn material, contrn ance 0 sc ntr rc rnrn and milling s close

anorator cor(] frol. and more |r % t sales ﬁromotl These, to er wrt rer ht costa vanta eover
more distant deposits, can easily Taise North Carolina tohrgherrn a5 a pro ucero superior gradeso talc.

DESCRIPTIONS OF DEPOSITS

The Iocatrons descrrbed are shown by corre pondrn%r numbers on the accompan rn geoloigrc(rn These
are locations of tacoutcrog ﬁros ects, 0 nemees a d sites of ex J atr one ot(h%
Descrrgtro s of the older work has been tarne fromr% rshe materrala Jn orm |on
W ere frs oclated with the work.  Sources of Information not received from pu rshe eratur
not eac nowledged In every Instance.
LOCATION NO. 1

In 1939 the Carolrna TaIcC rd care drilling work on the west bank of Rapjer Mill Creek 100

feet north of, Georegra reg ﬂ 8% bout 500 f(rlleetngrthV ofteGeo ra Nortla Crol?rna line. It s Te-

prrted that six holes weré drilled, encountey. rnq the an I ht ra marhW and on ewsmalls cks of talc.
ere are no outr%rops dn thle vicinity to in (Jca epresen tac roga was core dr gbecause
of the presence of a red soil that was consicered Indicative of taIc No core records were preserve

LOCATION NO. 2

T P S e o s e B Mt T, B
Fgando Ee\alcgrenngcenglrttﬁg\( ot taPanoré)anllgr [son. (gﬁrer tth rare smntl talc scales aXd (“Og t)éray p?astrcclay ther
1U. S. 15ur. Mines, R.I. 3804, 1945.
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LOCATION NO. 3
Inar ilroad cut, one mile ngrtheast of Culberson anﬁ 500 feet southwest ofa &N railroad trestlf ver

Rfaﬁr b|\/||I Creek, Ic lenses and stringers up to, 18 incnes across crop out In a clay hank.  Occasigna eges

1S Ie orteétf1 t?t exHose Mhe Clatrra j :rg]l ot ISe\é}ega t%z!r caksfrmnsO %e amarEﬁrOEuag tha?ot feetatr%tehevv%%uﬁ)wwr
whrtg u?trcofore Sqlﬁt B/asrso tafc EXPOSUres ?n the ralr){roaa1 cut, thre(e corenh oles were drrh 8 %)e
tween, the talc outcrops and the mar

Servedl. le quarry but no success was achieved and core records were not pre-

LOCATION NO. 4

eao a s no e Mauney Mining Com id a little over inear feet o
fall of 1945 and f 1946 the M Mining Company did a littl 200I feet of
ore rr rtacont lan . Mauney, ano0t 1,500 Teet squt esto Krriseg The fir d teswere
ncated ap arance of aIc ments th overbyrden hnanearbx rallroad cut. Aledge gr tremo
Itic mar ernter 1]roa c asos ed sma ﬁoftac These Tirst noles acc untrn 875 |near
eet, rnterc]ef neaﬁ fa e] ner stra g D |c alf of the overtun]ed marb% ormatl nwr
mg more ninch 0 taIc These first hole owever Were 0 especra value when correlated wr |n o
hon rom other so ges a dtheg J Presrnteda e}/ to tt"e aub ivision of the marble fqrmation. . As a result
Woya\ uire l\/tj itlong hoIes Tee F and the talc- earrng horr on was interce te
thou% talc was foun e than 10001 h Strike gSth remains to he exp é)({e on this Erope d
tenot e slt toward the old Krlnsey ing, an gre 1S no reason 10 assumeta |t|ona|| work would b
illogical If close geologic control Is maintaine If the data from previous drilling are utilized.

LOCATION NO. 5

Near the so thwestb nk of the Nottely River, downstream from HaHIsF dpl and 300 reetnortheast of
Insey, naan ne marble quarry now ccu%res 'the a Foxrmat ﬁrteo the old Kinsey Talc Mine num-
er o o caveds afts, or rtsb an b s?en Ofee theast of t %ua P/ eqhu rry seems ﬁo include
small part of the white % e sectrn emrxed zor]e an g o] a thoft eactrno
|t|c one. QOne fo r oot e eo silicified marble can ieen ont ecaved out east wa uarr
eenseso talc, mthre mches to tw ve InC est Ick, crop out mtesamep % ntrteso sot
talc appear or]t & sur (a come fr the spol of th der workings.
Three Core holes were

F Ong In caa( overburden, esem
M the herokeMrner sCo
sr ns of falc wef]e revealed.  Two of the ho es were oc te
.on tt\e northwest s en arer the uarrg It s be leved t h
rtrona prospecting would not be out of Order.

Wh nJ H, Pratt visited the Krn ine around 1?00 h]e reported that the talc Iay |n fIat lenses \r\ihol

ut core re OVery Was poor.an
to the N Ral roao[y Hdltrﬁe thrrgq%
att ese core swere not'indicative an at

wrt |n t e marhle and assoc t wrt ceous fﬁ h two tunnels, 8 feet Iong evels
d art raﬁt reporte t at omeo the talc bloc swelge a é ousar(]d pﬁun sand at dt ‘mill"pro-
uce tons of “flower” talc per day. The workings probably extended underthe L&N railroa

LOCATION NO. 6

e cor userttltta oo o' .'S"nkt‘s"tthttt e hh“'atn i Noge a”hhé”s%oh”tte HSh :
east 0 se and 1900 fet st of Rogers Chapel frrstr orted pros ectrn Was n
maore ang/or he inne th Compa around 1907-) the fi stsaft as syn 916 From
926u tr 1934 the pr ert aso erated through th NotIa cCom an Binngy an |

Compan oo VEr t epo erty |n1 A and carrie onscessu oper fIong un JuI 231

hwa er rom the Nottely River sprea out over the flood plain, caving the mine e surface
an oo Ing It. - Hiwassee Da as nearing com etr at the time and no attempt was made to res meo
eratrons S| 5 685urace evel at the mine aoon er six feet of water. I[t Was estimated at the time

e un
that apo tIJ ? tons 0 a remar un ergrounét Lﬁm]ore recent studies indicate that more comp ete
core drill information” proba Iy woudhaversulte in higher estimates.
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Fig. 1.— Model owing Under ]gllz)ound Workings ?,t th% Carolina Talc
ine hite Parts of Pegs Represent Talc Encountered in
Drill Holes. Looking Northwest.

E1h r?/ to the mine R ¥va TIan e I§% {tfootshaft Pcal for 11% eet and then ffoIIowrhothe
stee o waltoatotal eptnof 155 feet. Dritt eswere opened from. tt(]es t at the 56.foot, 82 ﬂ
]b6 éoot levels and com rn%tron r%rrts E %was %arrre on n both rrectrons lon 8
axrso Ahetac Talc was brought down r% face barring 0 by ootrn with 40 per
cent and 60 percen namite, ?raco brnatrono os ound terfow fr the nea g
Nottele %/Rrver cause Potentra hazards, and t o hea S were equrr toh ack near unrestrrcte
low t les Averg% water in ow (urrng norma operations amoupted to anouf 250 ggon

0
ut marnte ahe?acalrtres included three purrw Jate at"2,500 gpm"each for use auring the rainy se
Two pumps of 3,585 gpm total capacity were held in reserve.

Crude alc. was hoisted fiom themheb an electric threg -drym hoist, havrng 14 by 24 inch drums. The
talc Was ulverizeg in a Bethlehem 4-roll crusher In orporate with an air seP rator h vrn%va capacrty 0
1,500 po s, per hour at 9 perce mr us 00 mesn. g nsweresaw h ope block saw, one slab saw
an rve Inishing saws. Avera ortemne ag con Isted of aroun é)men Drill ores at {h
Caror aMrne ere Iorqegeqhor% h erentate talc an marbIe the core recoras do not reveal t edetare
mrneraogy or structure"whic aracterrze the cores.

. The talc_deposit a %rentlﬁ/ was similar in size and qeneral confr ura jon. to th t at the N ncg OIlor?
(I}/l gt Loca lon No. 1 u ere seems to have beena ater amou guxed tacand marble dn 55
e] nri outline of a main cbo r¥ geenc 0sing marh astrr ean of about. N40E 3 rS

unge Proxrmate ° Irection S2 Wan Ppe with t ?mar f Han rn9 and footw
stru %ure more evident than at other ocalrtres £'1s near the foptwa Partrc arly that a slate roc
may have heen partial erPentrﬂrze . accor d conditions. ~ Older

3/3 rneg t0 ol eir r{escrr tions of undergroun

re'oorts indlicate tr Rr b R hg rstr ﬁ atrons of cleavage rr]tersecthons re Important structures
th trends coincident \iv lunge of the talc. namar]ner Imilar tote errey aﬁ eposrtg a-
tron No7 It rs&)ossrbet atte northe st eh of the Caro Ina eosrthssu E rtic W

a result of mass rrnte?ratron of the unde marble. ~ Assocl an ot silicifi dmarbe aR etalc
and as Kidneys In t etaﬁ were similar oaso latiQns In ther%a] dies in the area, as wastepresence Ff
“minera rze% pg/rrte } Ite, SC rte actinolite,etc.) marble in those places where the talc normally
might have bee tsp Cl rc Y Was sen

The Carolina S Ired some, of the finest quality talc ever. produced in North_Carolina. Standard
grades of puIveprze ta? uFJ)re supp[nedqrn arge quar(r]tltty nr& approxrr%atetjyrtper centof t etaPc Wwas cut into



34 Talc Deposits of the Murphy Marble Belt

crayons.  Mr. J. W. Bailey, President, of tge Carolina Talc Com an%/ h racr usI rven the writer per-
mission to pu%rsh the p roduetron and cost data In Table II. Production res? ears rior {0 938
%re not available. The Carglina alc ompany was solely an operating co any tor Notl TaIc ompany an

thereby showe nerther profit nor 10ss.
TABLE 1l
Production and Cost Data — Carolina Taic Company
‘Crude Talc ~ 'Powder ‘Crayona Minin 3 'rindin
Year Produced  Produced  Produced Ca g +Crayon Coa

904 963 3 § 1045 s 1126 s 11859
1416 1,225 9 1184 9.30 156.18
1,221 1,183 3B 9.95 7.94 62,475
1474 1,191 58 147 517 15170

647 838 16 8.20 891 149.51
1,301 1,586 53 991 6 22 251.55
2,162 1,868 103 6.86 5.03 165.06
1,545 1,621 % 16.60s 561 200.67
11,270 9,575 466 . 8128 i 6004 5126173
1,490 1,193 58 01 . 750 s 15771

1Short tons.

s Per ton crude.

5Per ton powder.

4Perton crayons. ] ) ] o ] o

5Ve|ry low a,nrzj very high cost ligures reflect differences in the degree of expansion inany single year.  Variations tend to balance over
0ng periods. o o

Note: ~Certain sales costs and incidental expenses are distributed thorugbout these costs

LOCATION NO. 7

alc |e|sstuated on m C%rnal land of Hiw ssee Laeand 'f licensed eTen

seeVa ey Authority to the M merasan Metas rporatrn Mu V North Caroling, 0

msog IS Prefs ent’F. C. B rH]e IS G nera Mana er, an f] a]r] V\y Jr. IS Sugerrn;}endent T emrne

Le(cat 250 eetnorth as eCaro Mrnea 1400 feet nort efto RO terrI
otte River, Hrwor In satt ame oca"%have been called, at various tr es, the Hillyer

Mrne t eMun ford Mine, the Davis Mine, an teOI Mill Mine

In r900% H Prattd crrb d the me as owned bg the Atlan Talc, Mrnrn%\landtl\];lranufac*urrn 0C

The uIberreé Gae/ %
F

of whi eGeorﬁ er of Atlanta Georg Was Presr ent Ther ee shaffs, 1 eet
onig eIrn of trre ac shaft berrw? A egP and pen ratrnrlr eta eet
otvva artzite 1s ulb eet from the shafts aR IS Wn& ear % *he s?utheagt fewrt of
the (talc shnownto e 40 eet Alrttetot e nort of the ling 0 P get to the
sogt eas ?out west g a tunnel 100 feet Tong was run along the quartzrte silicified mar Ie contact
and good talc encountered

“This mine has |eIdeg several, thousand ton? of the finest quality of talc, but practically none of it was
compact enough {0 e used In cutting Into pencils.”1

It is rep %rted tJrat several later attemPts were made t reo%en the orkrn s hut water flow pre%ent
SUCCess Predmore (Iran Investigations sometime atter 1940 and epro egy was taken ov
Minerals ar}] I;)/Itas Corporatign.  Proguction be%an In 1944, but this new work did not involve the oI er
openings which lay to th northeast and southeas

Entry wa?] made throu%h an inclined shaﬁt down a vertical winze, then ,onP a cross-cut and a drhft
within good white talc was Opened to the nort e]ai In the meantrme a sma 0pe was made near t
vertl aI winze, Poor nerM;round conditjons halted work in. the or theast-runnin %rr{t and Shaft N

Wa e ecause of slow progress es re? ore rmme late production,”S
%yggood??ortune It mterc%ptg % €%eeto talc. grrat No. 2 was co%trnueé and a three sha%ts v?ere

1J. H. Pratt, 1900, p. 20



Fig. 8—Mulberry Gap Strip Mine, Looking Southwest. (Photo Courtesy Minerals And Metals Corp,)
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subsequentl gnnectedb drrftsg gcrosscuts A small cr%ssﬁ vYas mage to Tthe northwest near Shaft No]

.and In erce§te aséeep iX-foot oftalc that was {00 dyc staned_for use at that time. All this

work was done under the managership of W. 0. Hoffman and later under George S. Stauning.
Un%erground condrtron%ohecame tﬂicertarn agd a study of the structure in cated the 0ssibi #rt% that

lén mgt] ¥wou| e access! core
ans were form

Hsout rom noBen It to the nort east. A serjes of 1

oles were arll ated to make, a pit 110 feet Ion%hT)( 55 feet wrde Involvin

some 230008 d earth excavation. oavatron h%s now e ete ﬂsucce ul ogenc

mrmngl IS under F . nes timated 15,000 tons of talc will be availa ethou this P ase of t 3 ration.
tpla or a later extensronthhe open cut work to overlap the ofder operations, and the newer

Jre QS ca
ndergroun opemngs will be re-entere

Apgroxrmate J 170? tons oft lc w re removed from the underground opening
attec Rang th In_.M g Cyan Powdereg a}lc Was, a
ﬁr oration_near is of ave 1g grade, havin
whiteness of standar magnesrum car onaf] Hpﬁe rt)ortr no t
areas but better quality 15" encountered with increased de
The absolute confiquration of thrs talc bod)( is not k own althoyah it is certain that stru tural and min-
aogrc tendencre are early 1dentical to the other tac 0itS oEtearea I\/rnrhn n}]ent and width in
Race are 3 t eet, ‘but the ave agetrckness |sa out 10 teet, less than ert er the Carol ma or, Nanc
ordan, deposrts AL the exposed wa!) 0ck 1S oreg
t rwrs pt%rr ta] tqu drt% free matble ies a short
the ta ass ecaus |srntfgratron (o
sIump grvest e |n|t|a pressron t att e talC has a oublep

A
iihe t%tfl ﬂtone open pr(tJ has o §/ stained

£ss s]hu?red as are the rock “ki n nsi et
1st nce away. . It is robablehatt ort easte]
olomitic margle which supported it. T
unge (Plate 3).

LOCATION NO. 8

This property is owned by the Tar Heel | vestmentC mpany. of Asheville, North Carolina, It is situ

ted ne rS[n d.B anch two nf[ les southwes oP %d) 4p00y feet north ast of0 the mouth of Cane C reeﬁ

number of |ts av %een dug along an old (Tnn r0a white éac shows at the f rface In a ¥eral

gaces It 1S eorte at two or th %toni I have been removed from t ﬂrts Altno tigh no definite

dence |§8resent It IS g Possr le that the talc has been transported by creep and that a normal“outcrop posi-
tion would be several feet to the southeast.

LOCATION NO. 9

About 2,600 feet along t he marRIe and to then rthe st ofé_ocatron No. 8 and situ (ated dnthe same Tar

eI Droperty, taI as revealed m e han ofatra whreroa reparrs ere bern made Wners drr

%ut SIX core es gown dIP rom th fa exp sure, Interce trn% ¢ In on one of he oles, It
oss hat this tacha been trans orte rjt |sta ce ang euh) drﬁ nor west) side of the out
tgo o%%%rlolr?nNoT{]Oe OWners are pan ing to o al |t|ona core ng all along the strike from Location No. 8

LOCATION NO. 10

The Nancy Jordan blc mine, owned bg e Tar Heel Investment Co o&e ated b the HTJ (hh'
cock Corpé)raton | 45 feet sout eslbf eHrngsse River at Mthrg Iles nor easto
mouth of Cane C ﬁ arop rnn as heen owne itchcoc ragreat many years, bemg
part of a tract w exten ron the Hiwassee Rrvrtot e Notte |ver

Nancy Jordan Mrne Was frrst discovered h&/ the Tar HeeI Investment Camd)any around 1941 when a core

drill v{r/)ro%am beg nat ocation No. 1% nd extended across N orda about Location No. 9 The
srte as rToass b the nsé line f 0jes beca sete were oc rtot enortheast When the en-
oome to fatlure, the was bro tot roxrm te ocation oJ

anda ole was put down on estr 1%0 an outcropo sa mar In the roa

Bhred) Nt m

feky and ﬁﬁtl owasf rren ut one fast hole was locate

feet farther to the sou theast and twenty-
eet of talc was cored.
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. mdne shaft is a riomi)art]ment 10%12 foot coIIared shaft, w hrrn% trmbers and two mchtg
g 9 %n Hgto the 80 8ot eve re the timbers are secure anc ored.  From 80 feet tq the 20 d
é mt ft rs In soL marble an reourrsno su ggrt vesare at 168 f ee[ (Elev. 1 13
feet E Where crosscuts e ert e falc bout 0 10 feet Ies ectrvesy romte

A stope 0 he 151 evel gIVes ace ss ot Ve northeast ndo h econg stop
%Se g er-c ulte ralse. Adr

1
0 e
OEtope rs connected to the ort east end o?t(h ]]485 drr by a h
ex nds sotwe twar romt‘h marncosscug ont e an romﬁrsd asma crosscutconnect
severa a? east Apgroxr ately 40 tons 03

n ac body ve:r ﬁet
da Eenmrne romt sep %so at om t gf*rne
own %g unge of t etaIc wrt he Inc |nefoor enerag Iowrnigvte ootwal ong
axis of the body. After reachr an elevation of about 1440 the incline grves way to a level drift
All stogsahnd some of lt(hed ifts are srﬂ] e setina exctellent mann%r ith 5|2b 5\/sb Y\ﬁ foot sets
F nc a as le

| re-Cut 0a dm] s, and I there has been not)rou rom cavrg 0 scome
il sat et'h%“rtim }terta"hntt ik A0 A AR ) eepdpet‘tttt
h%nr?pu etgv%e“ corg ead and mr%e arg mae% th the e?ectrrc lights. S?(Ip srgna?s are made by%

A sullivan a!(r o#]erated post core drill is used for underground ex g glorfrtron aird blast hoIes are made erth
stoPperszi éac hammers enec ssar sh(ootr IS doewrth cial D..explosive, ncrag/on grade t

ﬁ gebock poss I(eare opped on ne tacto Cpre%/ tl é)lrttrng an the blocks are” sawed to
ling size with an ordinary two-ma croscut SavY] g (Y[)rzrn% gJae sootrn |s he vier to
Bv C6 as oo ra ment flon as gos?E le Tacrs ov(ele or PI ce & Into, 1200 uc ehs
hic |n tunare mme to the Shaft on 8rsh iate flat cas. Buc] eté are hoiste tesaft y
angeearhsrn(s) a steam hoist converted to air, an talc 1s dumped Into a tilt-dump car an tr mmed to sto

Crayon falc is chuted to Bt]e crayoqn ll u]vheert asses throu a saw line as follows: A Irocl%saw
cuts to andIrn Size and esfa rshst the ons asa s ousto the pr( per wigt mrsP
saws en te operation %drvrn ecorret thickness; w en necessary, vr cutter mﬁ €s one-fourth Inc
ound pencls from one-fou one-fourth inch square ¢rayons ve |n $ long. Finished crayons go suc-
[ f th by one-fourth Inch Finished

cessrverto graders, packers, and craters and are ready ors Ipment.

Pu rr rn taIc oes from thes;” age hin toagrrmar ﬂ e rnrll b%/ conveyer beI the gbelhto
a10 on ee Tet ¢ 1§ then u% éoaRorﬂngngro mill which IS integ rt%d hagou
se arator aI In close circuit an ee conr neu Jrc pres ure, inished powder |

acie nrshe(? r?r %,uctp ?spgon (L waétt,allgrtu 8 oastgrsnr?lgggaetrh%fj héﬂ? |$rter)\9§|smlnedttoest?r)r( C\?lvrrsth aT ot u%\let trri

e principa

??:) )e I esrfjetJ

ten S so?thwestwar

com arator aﬁarnst stan agnesium _carbona e roiarng ISh Ioran umtenesaccordn g to the ICI
tristimulus filer s tlonal B reau of Standards end erent uglrtres operations
are hased on a ta pr& uct avrn 1t sratrg ecento anesrumc onate Frneness
of grind s che edwrt a aeman a romt Nanc ordlan Minge does not?oto an eecon-
?m markets, but is Hse pri cr crayo]ns cos etics, textile bleacheries, rro olishi fg Ferra ?rrt
i cgraanlucsiln |u gtr”%ra es. It rs ved that this' talc has excellent opportunities for uses of pulverized'talc

F. C.Bourne is Treasurer of the Hrt&hcock Corporation and General ana er of the Nancy Jordan J\/t|
arIe Jr. 1S Gene(ral Superintendent OthF gersonnel re a technicl Fsecreta}g damon er
an eoer srx mine. workers and sixteen mill employees IE aditron to several men w rg{rgnera work

R S e SRR ST S <o o s
Moré is known of the Nan% iJordan ta F bodg dthan of ang %r tﬁlc in the entire area. In addr lon to the
oles ofw

un er%round work, there are Jywe spa? coreh dc 14 are recor Ted rngreat etal Studres
Inc uddexamrnatron icore [ecoras, survey of mine oBenrns an 8 Cparatron 0 td ce_contours, t0
rock contours toH ¢ contours, talc thickness contolirs, and geologic' sections, and limited petrogra hrc
work. Partial chemical analyses were also available.
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. lP p%]an-ﬁrolhecno . the ;\alc body Is shadped,sorvewhat like the hull ﬁfa aan,boat; the keel is dov(yn dip and
shght OWn-p nge rom the cent lr) Again in plan, maximum length and width are 690 feet ana 144 feet,
gn maximum vertical thickness Is anout 50 feet, %re accurat(f dimensions, are shown In_the accom anym%
rawg] SI Plates 4 and 5).. The.southwest end of t ?talc bogwas delimited by Eiprgjectlon and represent
a prabdnle minimum. . On this E1SIS and disco ntmgalextrane us t?lc Stringers an Rockets and all zones
of mixed talc and marble, it 1s calculated that the body contains slightly under100,000 short tons of talc.

The average strike and dip of the marble underground is NAQ!/2°E, 52°SE; this Is the approximate av-
erazqe strike and dip of the talc layers as well. Average plunge of the talc bodg is about 18° In a direction
S22°W, but the overall plunge is 14° in a direction S25°W. Configuration of the body in detail is somewhat ir-
reqular, since the plunge is variable and the footwall and .hanngwaII are subject o rolling around the long
axis of the body. The principal internal structures are similar to those presented in the qeneral discussion
of talc bodies. " Two distinct cleavages intersect to form a lineation coincident with the plunge of the talc
body, contributing in part to the fibrous nature of the talc. Variations in grade, from dark “sheened” talc to
good white talc, are controlled by both dip and Plunge and talc grades are repeated both across and along dip,
strike, and plunge. These changes make feasible good control in selective mining of the various qualities as
desired. Joints and faults have little economic or geologic significance.

Beginning half-way down the plunge of the talc body, silicified marble is an important constituent of the
wall rock and of the small marble ‘kldneY_s” which are Sometimes contained within the talc. It is in this
siliceous material that most of the tourmaline in the mine can be seen, PhIOgoprne, pyrite, and smaller
amounts of quartz are contained in wall rock of the northeastern half of the body. Tremolite crystals of mega-
SCOPIC sizes are not often found in or immediately near the talc, but minute tremolite fragments show in some
of the talc when observed under the microscape.

~ Mining methods are aimed at maximum crayon production. Openings are kePt as low (down dip) with-
in the body as possible in order that overhead stopes may be utilized to best advantage. In this way it is ex-
pected that nearly 100 per cent extraction will be realized when the hody is ultimately exhausted. Drifts and
crosscuts have heen maintained at a size suitable for one standard set ‘of timbers. "The openings have been
designed to give maximum development information while allowing sufficient talc production,

. Mr. F. C. Bourne has kindly consented to the publication of the following production data which represent
total production to June 30, 1947:

TABLE iN

Talc Production — Nancy Jordan Mine
Year Cragons Produced Powder Produced
19453 200.65 sh.tons 2080.43 sli.tons
1946b 152.78 187547
1947¢ 69.55 1976.11
Total
29 Months 42298 5932.01
Total Production (29 months).....wmwmmemenn STRRIAIE S 6354.99 sh.tons

a. February-December
b. January-December
¢ January-June

Based upon production figures for 1946, as published by the U. S. Bureau of Mines, Lit is estimated that
the present average crayon production of the Hitchcock Corporation is equal to about one-fourth of the total
United States production.

U. S. Bur. Mines, Mineral Market Report, MMS. no. 1544, 1947,
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LOCATION NO. 11

The Cold Sgrt (%s Mine was formerI}/ owned bg the Tar Heel Investment Compn but is now ownedb
Hiwassee Reservolr |

ﬂ}fﬁt%]rvsedgsog aP gravel road at the uncttor(tj a?qhgmuiﬁﬁfts o%)rﬁ) P %?13/ GgeI/eeerEaI ggﬁeraernct é%%alleed tﬁreelaost
om was F."C. Bourne, have. emp 0.0 erft mine at vartous times, 8ut poor (IHO con ||?ns
EXCesSIV ater 0 etF}er Wit 88 Icient XP ratog worten ve contributed do, unsatisactory results

Itts reporte tﬁatatotd aboutl? tons of ta ﬁ en taken from the two shafts. In?ormaton aHout
the gedlogy underground 1s too conflicting fo report here.

LOCATION NO. 12

SmaJl quantities of talc.crop.out in the ped of Valley River, 400 feet from its mouh Stringers u
three mc‘tes ﬁ l<are contained in Aense WRI'[G { rﬁ?y tt/emonttc marb?e but stream e%rts and V\}z)tter
revent urt r observations. M, Harry itltl‘?tre

enms la between Hiwassee R| er qhnti River, %%a %asFer J%Eo(ri I%nt{iltteesm t P%?vvselpe( sétlttggasedl
nte ce te a ore exc ssive water hedt d! work.” Tt1s eI|v uintrell shaft was 30 to
that pro uctton was never achieve

eet de pan
LOCATION NO. 13

Thts Pros&ect dsknowgt as “Section 6,” betnlgS qatract of land of the same nan(tje Yellow surfaﬁe éalc

i e fcounig et 01 ieet man Jear athough 16 prospecing Qtérbaeﬁ”are"”e i thsaTtar
b el M o U RS il R, t;ct‘ °C Cor:
§oseéll furnaﬂg sutface(}ncrtcatPon Xtotaltﬂ‘gmore ﬁoles wa? drA It ou twoo \t\tloesw
nBt%dat”t§|€t°er§ hg e Pe“”t e“’p Ok O i SR ren°'esar8te“3nttt8“'tc DsTceples tnﬁ
zones of con3|derz1 e.fremolite.. One @ o[ e hoEL SC osetf th venets g} alena in t le

ractures of a
otherwise pure dolomite. C rrelat| ns Indicate e origi namost co (t erod eg
gns t)Ytrvtat ?ﬁvnégags\?aglrted ta?c can be seen. This (!oes not ean t?tat ot%r falc ep03|ts coulotn r?o gey present

LOCATION NO. 14

eonceaqls location s rhoted beczituse oJ

tﬁttaw ich indicates the pro a(tjbe< ition of .the white mﬁrble Z0Ne in a
area. A churn drt% J ater, mterceﬁﬁe r (Eecoarse ratng fy?raph-
R g D or ok iy vl o Vil
BE Z t?latedp No F|Jnd|cat(|ive sunace outcropspo? nyf<r?d are perceptt%?e Int ewc?nYtIy

LOCATION NO. 15

. Forty- x hund ed feet outhwest of ReP(! Statl n| op pro ert now owned in pat J B. Moore, and
|n art out ern Rai waysstem ale silicitie art%e outcyo |n arat dcut and is Sét
nded re3|duum which tontains |rr rpatcheso |tea th lc Just on the to rg

tecu nar p03|te Mr Moores 0Use, aﬁt e remains |ch Was sunk sometl g
roun é t IS reported that a goo graeo oc tacwsremove and o
Iszf(tngt/\emopera lons Weresoppe because of interference "with"ratlroad operations, but no other mformatton
LOCATION NO. 16

S BT AN Bl L i

f J., Agnent of Ashe¥|l‘1
Murphy marble t% ?essee concelved a p?an to make a geop Vey OVer a tes fs

?eaPefa an(PO Itl?(nresu
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b diamond drilling. A total of 12 ranges, on 100 foot centers, was surveyed ominal 25-foof center
gtng a Hotc klssgSup [ D|a r%eter T?t ﬁeoloqlst d?d not ui) ) 8etan| tncattzn
'[1Qn ovide su

4
ma mit‘an ns of the eoi
bk SR e e B R o
}Stft ct anoa near the In erre mar Ie schtst contaétsato roc 8 aﬁ(neartem erre 0sJtion
the i Hotcnkiss units at 2° se SI'[IVIt
rl ce holes have not been

Icified white marble zone.  Variations amoHnte to 1r
Setting, Wlt ase norm oflSHoA IS units. . The diamon P

ot Iss survey Is either affirme or de
escri However, te ata presented un-

this, time. ﬁ? dnohbe a?sume rom tnts dtscuss on, that ol
Hled nor js |t Inferred that talc 1S or is ngt presgq In t&e area
er Location No. 15 are Indicative of good possibilities orta

LOCATIONS NO. 17 & 18

The Regal Talc mines are situated about 2,500 feet northeast of Regal Station and 4,700 feet southwest
of To otagato dj Lovat razerulsttg ?aar 8 0f t (ne pro erty. ro% Fig S?’Sd 43 ts, shafts, antg a eItS

as many a

een o;fene within several hunare et of th pr sen mans aIthouO@zn mgg |cant [0 UC'[IOQ

en realize sofa[ as, IS nown The main shatts reporte toge abé)ut8 eet deep, tl)s ort arl 3
rnc Ing out at two levels, None of the o entngo%have encou tere har but masses. o F stal
%%cwere found  From hhe eager Information taanabe an wewcﬁw nown position of t

e marple
rmaton |t |s belt ﬂ at thesé 0 pen ngsare located too far otert]ort est 10 mtercept o)

mmercial {a
é é ost, IT not all,"of the talc intercepted thus far has been transported p rom at
ee to a undred feet or more.

LOCATION NO. 19

ever% dﬁ) Its have bee du ata |nt f'300 feet northeast of Location No, 18, |tf<S eported that sgme talc
was tound ut It a paren suf cient importance to warrant further work at the time.  There are
no surface |nd|cat ons pre ent at t |s time.

LOCATION NO. 20

The Hayes Ming is no rePresented bé Iar?e depresalons on either side ofg\dtrt road on the r| ht ba

Xalley River at the omota% m a% l) ense, White, |mPured te can_be seen oneot

epressions and on dt e nwﬁr an 3/ (a ould rso taIcoequar agl esurface unti ustafew
X rsaow en St nt c0 gtors x ted the su'n 0£ cIt.) described the deposit as & oEen cut
bout 6 % Qg '[WI fee{) o(w n tacma econtact ontesoutﬁ t side.

He stated t % nnqﬁ con3| erabewd’th an e th talc n test ptts 50 ee%tot esouth
west and 200 feet to the northeast indicated a continu t|o alon testne tétlh 0 tons of talc were re-
maveqd prior AWI% deof which only one-tourth was 0 Irst” grade. It Is stated, however, that stain and

grit decrease

LOCATION NO. 21

On the northwest %de of thea nthcfrn Ratlwa¥ at Maltby, a Iarﬂe open Plt has bgen eﬁcavated In search
ftalc an dsevehacre a ebrF f etarbrY he Iasé rkahtt IS }ocaton Wai one by J. W. Bailey 1 R
939-1940.  Altnoug con5| era etalch discovere nea the sur ac}e tre O\te Was pre ent_In suc
0P| us, quantity as'to render mpr ct ean econ mic deve oa{)ment 1515 t oca on of the Southern
neéa om ny op ratlons escr 00 At that tIme tﬁe mine was /0 feet square ]TOEO
eet e oo S aft at ero he |t nd tw03 oots Tafts at the southwestern end of the
It T asttalcwa waso ma ort st Wa (\!vaso qétartzne Ht IS repoyted that

aIcO et?nsa )9 tacwere mined prior to 19 0andt atawel -equipped mill'had a capacity o

DO

D=

15tons of “flower”

—

LOCATION NO. 22

This, apparently, is what Pratt called the Valleytown Mineral Compan erty, sifuated on the south-
west side OP t/oatf northwest of tlte Southern)ﬁvtlway ant? 2800|%eem ea% thaItby Approxi-
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mately. 200 linear feet of trenches and pits have been dug to an average depth of eight feet, djsclosing heavil
tremo |t2|c tacglrmelar to that at Ma?ty Tremo?rete crtgstals as mucﬁas 38 Pnches?ong?tave oeentg ﬁ ey

LOCATION NO. 23

Across the dirt road mentioned ahove, and 350 feet northeas of Location No.*22, th ee shafts of un-

known depth have been sunk for talg, The fifst, admostsccess WOrK Was one eB tmore Talc
ny, of Asheville, North Carolina, at anout the time of World War 1. 1t Is repo hat several dri ts

ﬁge rom the sn aft at aboutte60 80 oot level, Iprobab aytrendrng northgastsd ncet eta assupBosedtg

ortheastwardly.at a low angle. Several hun f*goo raecosmetrctac Is sUppose
{0 a\Peli)e A taken from the e J goocg pp

Around 1940, W. O (off n sunk 3 shaft which w ssuge(rrmé)osed £xac Wy upgn the old BrItmgre Bhaft
bu oPeratrﬂns Were st tf orea]g eveiopment WoréEwa one. In 1946, W. A ?rr(] of Murphy, began
t 1o the north of the Biltmore location but this work too was abandoned without finding talc.

ed tons

LOCATION NO. 24

About 600 feet west of H att Creek, in the vrllaoe of Marble, shafts of u ﬁ own dates were sunk on
either sr(ﬁleo us. ga Sy It | not reported nat talc ms en ounte eda hamottled rﬂarble out-
grgg under the trestle across Hyatt Creek indicates the possibility that tac cou present In the general

LOCATION NO. 25

opert ﬁ ﬁrtsfreld of Atlanta, Georora about 1,500 feet nﬂrtp of Moss Cemeter ang 1,500
feet sorih est §]‘t e Columbia Marble ComP noy cP 1300re olesand a s (t]were rt)ut n ound 1944
es did not r,rterce (staic and no records t encountered

The 0 0res Were preserve
%rrﬁers t?rg ts gﬂtremo te, ana siliceous marble at a dept?t ?a out p55 ?eet Det nite beél rock was not

Several aF rtronal core holes were o\rrlled In 1946 and detaile core Io were made. ? gdata showed
t at th em d o |

? n}]tronws nnorma] dp %rtron ntovert med) and s ectt roa and that
tr’0“ ina taf ?catron d. been eroded. Tacenc untered | thes rent was‘rans
g ateria contarn Inalluvium and residuum.  This does not mean that ot er ta eposits could not
e in place in the general vicinity.

LOCATION NO. 26

It is reported that talc was found in a 66 foot shaft on the J. F. Palmer property, but reliable informa-
tion about tﬂe generaﬂ conditions cou?d not ge secured. PIOPETE,

LOCATION NO. 27

% E;arIeX Hut down a shaft on ro Srtg (?f the Columba Marb oF Com any nd some talc was found
ut t dshatws ocated [n swa %Oq ﬁ nd work was a ndone beca excessre ater, . Later
lamond dilling for mar \e bytﬁ” mbia ComPn ndrcate that Mr, Bar schorce Odrall ft Site was

ogical so ar a the mar e’s it ology Was conce ut no talc was encount red in the

LOCATION NO. 28

On Junaluska Creek, at Andrews, 3,500 feet southwest of U. S. Highway 19, the Weber of New
rJout Bown severﬁ shafts near the southeast marme contact. On%as}errlcrtrc and poss| yP al Xse black
and green slate was found.
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LOCATION NO. 29

I Shallow pits and inclipes were put down in a marhle qutcrop on property of the Nantahala Talc and
Limestone C [npany, Bpee northgas t/vthe mou Jenk ns B?anrhp[tg ¥00 feet west outhwest fro

To ton Scho hand- workrnr% (t inc lf some ta dc was removed b eore water flow
a lack 0 adert/uate equipme rough the work to a halt. Other digging was done in talcosc sericite

SC IS
LOCATION NO. 30

1‘oat 1?00 feet northeast Locatron No 29, develo ent Was o % sI|%htI more elxtensrve arLd
Syceess 0CKets conta ne a<s rongg/ h}earedm pro some 0 ﬂ(a %/(f most g quite dar
smg”m;rrre aIe |sI ss than 100 eett Ick nere, So that any urt er exp oratron work would be Testricted to a

LOCATION NO. 31

Just to the northwest of U. S. Hrg %9 400 feeA southw st of the Macon Countay |ne an one mile
southwesto Nanta ala Station, a sm rﬁ/was IScovere ang [uing byth antaha Tacand rnke
stonﬁ ompanY e strike and dip of a le are N32°E, 70°SE Teta(f unge ;| t1 8
northeast rf ar e wrt ddt quartzr the Lorm oLrounde san rarr] IS In clear evi en§8
?n either srd o eta or ee ors ? the strike as well. Th # ¢ hody was a oHt
eet Jong a eehwr ean 4feett IC er sectBons t mmng to_a few inches up and own

t
Ip and ajon arently ¢ ntarnegm rble Inclusions.  The talc was of good clear
p h o f ﬁnd exhrBﬁ cuf/vg rain an ereyehard g?aze surfaces.  Ad |t|onaIg ork has
een one srncet of the smalta was removed

COT [)

not

LOCATION NO. 32

Hroh over the r!) ht bank of Led ettfer Creeﬁ 2,000 feet northeast of Loo?tron No. 31, an Ed_it as start-
ed rntaus material &aMr Lunsford of Nanfahala. Talc fraoments were found In the debris, but loose
ground and inadequate equipment maeextensrve work impractfcal

LOCATION NO. 33

On.the northwest contact %f the Murohy m?rble 1,200 feet northwest of Nantahala Staéron aﬁreat cﬁrl
?f drggrn and t u ne ||n een done In a talcose, 3ergentrnrzed schist, apparently outside of the marble
orm Nearya ehoIes are now caved and covered with debris,

LOCATION NO. 34

. This grospec aIsoworked bé/ t\?r L%sford seems to he withi the marble formaPo but talus materra(!
1S gurted jacent outcrops of mar earer ure SO erw]anttres of chlorite, uarti N
|aceous aterra Mr. Luns ord IS SUpposed to ve sunk a shaft h sel and taken out some talc, but
the prospect Is now abanconed.

LOCATION NO. 35

htntahal TaIc and Lr estone Company. has done cor drdlhng in a draw behind Hewitt Church.
The first hole was ocat v rt Notte art ite and was a aq oned when true cogdrtrons Were mada
known: s>i sw re emar rmation but Incom Et? ﬁore recover not allow a 900
icture o loca co rtons It rs eIrev att etaI bearrn 20 of t mar Intercepted In at feast
ee of the SIx hoes ut onlg/afew od fragment talcrrv erecovere Principa vagatr n from a nor-
ma segue F%O marbezone as In a wi eohstrr Uti ch [)rte and Ernk mardle bands. Otherwise, the
sequeneo |ug, ray, motf Whre and mixed andsat mar le was tisfactory.
About 100 ee ?rth of the dhl | holes; and on the nos o a small ridge, an adr# goes back into the hill for
ahout 10.feet, opl er(frossrngD e strike. | rmoorte that several Pockets of talc were encountered In
the opening and so alc may e seen on theod
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LOCATION NO. 36

Immediatel gepmd Hewitt Schoo(! %naflat area just nqrth of the ﬁouthern ;ﬂlwa onsjderable aIc
has been extracted from open its and shallow aglits ecena){_one core_hole was % IS location,
i:gcrgllrelcovery was entirely uns tlsfactory The discussion of Location No. 87, elow applies in part o't |s

LOCATIONS NO. 37 & 38

Numher 37 nl(dlcates the o*d Hewitt Shaft on the flood Jaln of Nantahala River. Number 38 mdlgates
the extensweYv n the ace]o Tac untam r o erations a LocatloH s 36, 37, 33
Were se arat |¥ carried on by the Nanta a Talc an %mpany an theN?rt Carolina TaIc an
mmg H e |V|d|n line between oldlr]gs |sn8 atarR/rate Rer |0nsweresoon
rourg {to asasmsg J) ?ert%/ PperaHona records of t Ip %rty a 3| ce been oslI hut 1t
}s]ce tain that m%n th0l1 anas 0 l] s of alc have hee {jce from the’comnine ﬂ)ertles mostP/from
the openings on the foreslope ofTacMountaLn Very e % eoenmsarenowa le. Attem were
made to retonstruct a map of the operations by cons t

e wi the work i descri tors e %o con A A pe(%pewﬁo Were mort or less

||ctﬁwg a? 0 evalu%l énmg IS revived at an
eocatlons it would be wise to ignore completely any”information abo er Openings and wor
outa ronlems anew.

On Talc p/lountam successve lenses oLfme ta were foudad arh m agd the zon% becamealel\g}endn
the history. of talc roduct|? ecause of t ewea prto uce mgs can etraced down Ta
Mountain“for nﬁarl 000 feet, but can be entere a (ngacesb(ecauseo cawg graV| g/ tram Wa?con
structed along the ace of the mountain. At Intervals adits were driven In to intérsect’the Iénses and facili

ut the 0

Fig. 10.—Marble Quarry of the Nantahala Talc And Limestone Com-
pany at Hewitt. Looking Northwest.
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ter oval of the great blocks %f talc. The front 8f TaIcMotharnh Sa Io e.of about.38°, and th aver %8
the talc was about 54°, wit un%e of 15° ? In a ﬁout westerly ftron Thin ? so talc

m I(ense to I%nse and there was no draifjage. prob erort e operator. T e lower ed es o e lower lenses

see e Prnc g aboutg feet a ?ve the river a a ortHne was spent mrc I c? ntinuation.

Kllo] %/tacwas ISCOVere at ahout 1 fe of anta aRrvr As t Ifgcaatgorq

et helo lev

tI]om (th {0 a}t{ feet pelow the river.

wa ISclosed lense after lense o such a ecre nge to0.the soythwest that the lowes
disclosed | ft f hsuch d to.th ttthttlt
t]swere ore than 100 eetbeowterrver Ater% o
roved too much. In s}orteo 16 pu (ngts“ powered

32 Wwas sunk to rntefce tt?'r Fense] fimatel
ine talc, thoug
or 12 ration rntenew met vrraer
H)vate
nd the mine was abandong odern C pumps, cambined wit ssyste a glroutrng ig

steam working. da

y now be bIe
to overcome the water problem, but at that time 1o electric power was availa

There is no organrzed roductron at the resenétrme but fro ?to 200 ounds of taL [per dzﬁl come in
from ‘scavenger’ Fratro s on TacMount a ew t(ﬂtso facwere ound In pockets In trie Hewitt
??U&J sevea ge%rs a% evera core holes were drilled In or]t of the Hewitt'quarry In 1946 to ex-
ore ditional talc, but the data turnished by the cores were of little value,

LOCATION NO. 39

It is reported that some talc was found in Blowing Spring when U. S. Highway 19 was being rebuilt in
1938, but t?t%se reports were not ver?fdu g >pring ghway !

LOCATIONS NO. 40 & 41

These d were made in search of talc by Mr, Jim Bailey, of the Silvermine Community, but onl
fragments otgt%\ gIsrke serr@ﬁe coulde %e seen ﬁy tﬂ% Writer, y . /

PROSPECTING FOR TALC

LOCATIONS FOR PROSPECTING

neraI gproroach ot sglectron of Iocaérons for talc gro Pectrn would e to eIrmmate tho teas

Pere t reasona }/ e expected, and then to choose from tne remal]nm’\g}I areas th da les
Ich 0 ertebest [)obab ccess t. must be reasonably certain éhatt urp mar erlies
those sites whi c}hare eing cg sr ered rl( IS resBect c mparhohs |a be made wrt the geo ogrc maps
accompanying this report, -and a final check should be made I t

Specific locations for prosoectmglcannot be recommfnded ﬂere other thﬁn in thf Lorm of da%a aIreadg

Brfeceot:ait”hut it would be'well to review some of the relationships which will control the choice of any sp
ros ector must realize that only in com ar tively flat topography does.the marble lie alon
trai h] (g)utc trrke line.” For example, 0 5eet4yo h pg p It eri e Seen thatt emaﬁole
F nextraor arr Lnuo outcrop mterug}gj
B( nces in the altit

ograpfneapte antgha(!a River, rreg
rrtres are cause mrW g/ ere e grou ?urface han oy QIff rences m strr ng
g The reason for t [s) rrer%r arities can be vrsualrze If one hnc Ines a sheet 0 car oard at 45 de rees

(epresentadro mg d roceesto scrssor StIps. H)m #etwou per corners (t resentc

Yatron asd rays.on either side ¢ arr? it will be found tha etrrmme smr%rat -
zont In th rrectrono nt] Tog qra hic effecsca“hot e overem hasrzed as oneo now
talc badies 0 Ahe area was misse ¥ o/rate drifling programs ecause a “strike Ime w owe
without considering variations of surface elevation

The more cautious ros%ectors prob hly will avoid those place 5where the marble .out ror% \s exception-
ahg/narrowo 0Se greas wnere the mar e‘outcrop 15 unusuall wr ebca se of repetition odrnﬁ unjess
thére 15 available suct definite Information as exposures t Cor sr icified marble, or stratigraphic data
supplied by water wells, excavations, or previous core rrI Ing.

1From a summary prepared by Mr. E. L. Miller, Jr.
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Ordrnarrlp( chorce should notb made of sites mp pear rivers, Iarge creeks, swamps or oth [ place]
¥vhere water azar reat estart It 1S weL also to consid p(}/ interference th (p P t resu *
rom the osrtronfs rar ads Was or ter lic and private developments. The finding of'talc 15 0
no consequence I the tac canno move eco omrcaI

METHODS OF PROSPECTING

Resrdu I ortans orted deposits of cla%/ -stained talc Bt best he ospected pg e(ans ofprts trenches,
%auger | eset es of deposrt [0 ablywo £ ex orte and bee jated onl ncon’uoctrﬁ

nestapj shed prrmary Ic operation. At the present time, clay-stained tacrs not “commercial™ in t
Murpyma ebe

The most reLabIe and conomrc way t0 pros ectfo rrm n/talc asforsrmrar ofconceaedmrn-
eral deposits, ? Mamon core drI It rsesen ra gp ratronts \ acom-
Betent reﬁutab [ rngdordanrzatron o prew fpr It 15 not merelyt I aN rc te sthe story,

LIt 1S the recover Interpretation of complete and gecurage”in ormaro urnrs edb tem erral
Lrrroh comes ?rom erbol rPo{ &/ eactron% te raﬁ whrlle recovering that materr Wrtﬁ modem
?qur ment, methods, an per ent core los rscountroﬁ open cavities ls eﬁ< %ssrve and ur](s?]tg
actory In th(e] Murphp marbe Temo ern core rrI IS a sensitive’ precision tool which requires sKi
operation and cont

When the

rospect. site has heen chosen, and the drilli inment and rew assembled, an initial hole
cation must bgr}ft% 3 In enerap rsntso aﬁfréwltpas It may rrsta pear; a(ithou%h work IS
BP rected toweﬁrd

grn Ing of a estrrcted ISS y, the preliminary target s a. z0 ofwhrte sibly tale-
g?gpmagngqmotﬁ \ghrpcarbTe&ﬁrecﬁsrsmauscsrocﬁteé \%v rtrr %trck his white one% |dent|% 8 by the sequence o}'[bil

rrrrrrrrrrrrr

Fig. 11.—Diagrammatic Section Showing Ideal Location of Explora-
tory Drill Hole.

Hure 1is a diagrammatic cross fs]ectron of the.marble sh?wrn the rgeal location of an initi Iex 0ra-
tion hole Teswdrp IC aase soyt eatcontatr teusua overturne osrtron the mar ers t the
rr ht. The drill holes loc te approxi e netrr edrséance acrass the marb nor vpest In or er

btan adRod stratrﬂrap |cscro of 1 r[/]rp]ottl and whit marb seguence ep 0 0 b
roc nce osition of the ce tra Whrlemar Ie z0ne has peen establis %d drtr nal ho foc tr nsw
depend upon previous refu Its, and some driflin e COnserve Including less (p e b‘grr}

oota a)(
B tronr subseq uent holes. "It IS essentral, ho ever atte arblez e enc unte
ed.rock in or rt at complete cg

|te
€ recovery may be op arn rﬂe crrtrcal orizon. t OU
OSI CO cerv Can COf'I Inue. Wit crea ﬂe th nsi e e W te Zone, there IS an econo Imit 10
m Na ratron S an fS across t e strike to rntercept the white mar e Zoneg at

gat dept serI ber¥| accordrng
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the e vgnt that taIc IS int rcgted p cular at ention mu t %e given to the manner in Whlit’t axes ?f

In
E %n talc_bodies varX from t tr|t< eencosm  marble For exa easumet the marble
n S 43Eand dIP 5° % d axes pIunqﬁ frmthe onzontalt \c les w| une48
(J irection straight down 8the southeast; | thePh g % th talc hodies will plunge 3
a Irection more near Ht |h a S ave opun%e 0 |esaso will have ng eand
WI| be aligned exactIY parallel to't estrlkeo e marble.” Comparable conditions would exist if he unge

were in a hortheasterly direction,

thurelztsadt qrammattc f(an taken at some elevation below to frock The tilue gy, mottled,
white rgtxed mar e z0nes st eN4t’1 E and dip 45 S Vanaustk od| %IVRIC je22° southeast,
are projected up or down to t ﬁhonz%nta nane at h|| tewew B en. AI of t gta% odies are ?ontaln
ed with tewhtte Z0ne Whi o, eneath t d._gra v\y ezonefs ese particu (H
d|t|onstet|a|c b%tlesarea at an an e of 2 out 5 gttestnkeo the marbe As core ril
ro eSses strike ﬁ 0. 2are dp rren, but ole No, 3 enco nt%rs talcb %knovvledge 0
oca geoog ini catesthatt Ine ofdnllng should he changed to confirm with the probable axis of the

Mixed Zone

AAAAA

------------

Fig. 12—Diagrammatic Plan Detail of rlentatlo o Talc Bodgjes
and él‘l“l Cont oI +an |% ake levatjon De-
Io op of Kock alc bodie re ontamed ntire-
¥ ithin the tﬁ one and Iunge eneath the Mot-
tled, Gray, and ones.

Ealc bo?gcand hole No. 4a is drilled down thﬁ]glunﬂ]e Ifthts nole had be nbarren the nextt]ch%tc would ga%g

tion In th te direct talc IS i houl
Compleey Qe boe any OUGHL & G 1 te sk of S 9 o e ) st

h(e fore(go Jt% discussions. are mtende}d to be equanatory {ather ha catetrtoncal EXP]|OJatI0n or con-
cealed deposits OSP %m nﬁ(e the rge anical a catton of “coq ufes and methods: to the. con-
trary, a maximum 8 technical knowle esou Tss an(? |ntU| on IS 1 %uned if any measure of sug
cess is t0 pe achieve ﬁregar s techn r] a Su mttted re Fre to e use ho any a
var] age, Jt is essenélalt at %eooglca contr eeeru? ma ph%seso falc e J(P oration. Dri olesmust
be 0 te to hest a vantaﬁ core% ufs eia equatey ge an O,nter ret(e or maX|mum utilizatjon. 0
(80 ogotc sg tins and subsyr a ans shon repar ?ttlon eco eten geoo IS,

eans of mtun evelo Prou DErience, often can pre |ct gegond tan uc

ese tyt[ﬁes 0 asshstance IS ava| able“from v rous ﬁ IC at%enues an a yantage S ouId etaken 0

e event that soRto mtlrge must elapse hetween the ga n ormatt Irt)e dt e examination 0

{
}e data etent aut S, It 1S esgema I%needfu that all af (faqa and mat]ena kept In as perfect con-
tion as t?(lem It never hurts even to arry the most minute precautions almost to an extreme.

" IOSOne final word applies to all forms of mining ventures. 1t is never wise to risk more than one can afford
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