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"TALC DEPOSITS OF THE MURPHY MARBLE BELT

By EARL C. VAN HORN

ABSTRACT

The Murphy marble belt extends some 35 miles in North Carolina from Wesser to the Georgia state
line, including parts of Swain, Macon, and Cherokee Counties. Tale mining in the area is more than
three-quarters of a century old and has persisted in spite of many difficulties. However, in recent years
most of the mines and prospects have been abandoned and the utilization of talc resources has been at a
minimum.

The purpose of the current work was to find geologic criteria ‘and establish methods for locating con-
cealed talc and generally to sponsor and assist in the development of old and new tale resources and to
acquire and apply new scientific and economic data. -

The Murphy marble formation, which is the only host formation to commercial tale in the area, is a true
marble of nonuniform mineralogy, exposed as a part of the northwest limb of an overturned anticline. It
is believed that the Murphy marble is conformable with adjacent rocks which comprise a series of schists,
gneisses, and quartzites having distinct variations both along and across the strike and which are prob-
ably of pre-Cambrian (?) Ocoee age.

In addition to a revision of previous theories concerning the attitude of the Murphy marble, new data
are presented concerning structural variations within the marble, and the marble formation has been sub-
divided into lithologic units. Relationships between the marble and its contained talec deposits have been
clarified to the extent of delimiting occurrences of commerecial tale to a specific zone of the marble formation.
It has been established that the attitudes of talc bodies are controlled by the attitudes of intraformational
folds and are reflected in lineation phenomena. Theories are advanced to account for elliptical shapes of
tale bodies. : .

The mineralogy of the talc is discussed. It is proposed that the talc was formed by the actions of
hydrothermal solutions rising from a granitic or dioritic magma, first silicifying a dolomitic rock and later
effecting a replacement by tale without an intermediate chlorite or amphibole phase. It is further pro-
posed that mineralizing solutions were given access by real or incipient weaknesses which were formed be-
cause of an original dolomitic character of the central part of the marble.

A geologic- map of the marble belt and adjacent formations accompanies this report. A total of two
operating mines and 39 prospects and abandoned mines are described in the text and marked on the geo-
logic map. Results of diamond core drilling are described and correlated, and recommendations for fu-
ture exploration work are presented.

INTRODUCTION

Talc deposits in western North Carolina occur in two settings. Deposits having the widest distribu-
tion are associated with basic igneous rocks, particularly the olivine-bearing varieties in Macon and Jack-
son Counties and pyroxene-bearing varieties in Madison County, but talc of this type has received little
serious attention in the past. Of much greater importance are the deposits that occur as lenses and beds in
very old dolomitic marbles in the counties of Swain, Macon, and Cherokee.: This report is concerned only

with the last named three counties.

PURPOSE OF INVESTIGATION

The North Carolina Department of Conservation and Development and the Regional Products Res?ar.ch
Division of the Commerce Department of TVA established a cooperative program as a basis for this in-
vestigétion of the talc resources in the Murphy marble belt of the tri-cqunty area. Specific purposes of the
investigation were: (1) to develop criteria and methods for determining accurately the location of con-
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cealed talc deposits; (2) to locate new talc reserves; (8) to assist property owners, investors, and operators
in attaining higher efficiency in the exploration and development of deposits; and (4) to acquire and spon-
sor the application of geologic and economic information that has not been available heretofore.

FIELD WORK AND ACKNOWLEDGMENTS

All work was under the general direction of Mr. H. S. Rankin, Head, Minerals Research Section, Com-
merce Department, TVA, and Dr. J. L. Stuckey, State Geologist, North Carolina Department of Conserva-
tion and Development. Mr. E. L. Miller, Jr., of the North Carolina Department of Conservation and
Development, was in the field during the summer of 1945, working principally in the vicinity of the Nan-
tahala River and in the talc mines at Murphy, North Carolina. Mr. M. K. Banks, of TVA, assisted the
writer from October 1945 to June 1946, and contributed especially to an understanding of the Nottely
quartzite and the diorite sills. Dr. W. A. White, of the North Carolina Department of Conservation and
Development, did petrographic work in the field during the summer of 1946. Any success resulting from
this program would not have been possible without the splendid cooperation of all tale producers, owners,
and mine personnel in the area. Special acknowledgment is due Messrs. J. W. Bailey, Jr., J. W. Bailey, Sr.,
F. C. Bourne, P. B. Ferebee, W. B. Hartsfield, and Jesse Ledford. The TVA Maps and Surveys Division
prepared most of the plates and figures contained herein. Messrs. Benjamin Gildersleeve and B. C.
Moneymaker, of the TVA, have kindly reviewed these writings, and the writer is grateful to Mr. C. E.
Hunter, TVA, Dr. Jasper L. Stuckey, North Carolina State Geologist, and especially to Mr. Thomas L. Kessler,
Geologist, Cartersville, Georgia, for their critical reading of the manuscript. The writer was in charge of
this investigation from its inception in June 1945 to its completion in March 1947, and has performed
most of the work. While the ideas ¢ontained herein are certainly not all his own, the writer assumes full
responsibility for the information presented. Approximately half of the field work was spent in working
with tale owners, operators, and investors. The remaining work was devoted to areal geology, mine map-
ping, drill core studies, detailed study of tale occurrences, and related research.

GEOGRAPHY

In North Carolina the Murphy marble belt extends some 85 miles from near Wesser, Swain County,
southwestward across the northwest tip of Macon County, through Topton, Andrews, Marble, and Murphy
in Cherokee County, to the state line. From the state line the marble has been observed southward in Geor-
gia for nearly 50 miles to the vicinity of Canton, Georgia. Unless otherwise specified, subsequent discus-
sion of the marble belt will refer only to that portion within North Carolina. '

PHYSIOGRAPHY

The physiography of the area has not been worked out in detail, but in general it is characterized by
inter-related low order straths. With few exceptions, stream valleys occupy, or are adjacent to, the marble
belt. From the northeastern terminus near Wesser to the vicinity of Topton, the marble is exposed in the
gorge of the Nantahala River, with numerous outecrops high on the northwest side of the gorge at elevations
8,500 feet above sea level, or 600 feet above the river bed. From Topton southwestward to Murphy, the
marble usually underlies the lowlands formed by the Valley River. From Murphy, the marble crosses a
small divide between the Nottely and Hiwassee Rivers, underlies the Nottely River to near Ranger, and
then is traced by small creeks throughout the remainder of its extent. Thus, general drainage patterns are
controlled by the marble formation, but in detail the marble often is outside stream valleys, trending along
adjacent slopes and across low divides. .

. Keith! says !;he Nantahala River originally flowed down the Cheoah Valley along what is now Tulula
Creek and was diverted by a branch of the Little Tennessee River working back along the Murphy marble.
It appears equally possible that the Nantahala once flowed westward, through Red Marble Gap and down
the present course of the Valley River. Large, well-rounded boulders of quartzite and vein quartz and

smaller fragments of rocks typical of the upper reaches of the Nantahala Riv i
:gme of 1 er may be f
course, which is coincident with the marble formation. ¥ be found alone this

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

A e
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TRANSPORTATION AND POWER

Nearly all of the marble belt is situated satisfactorily with respect to transportation facilities. The
Murphy branch of the Southern Railroad follows the belt from Wesser to Murphy, and U. S. Highway 19
is seldom more than a few hundred yards from the marble over the same distance. To the west from Mur-
phy, a branch of the Louisville and Nashville Railroad parallels the marble, as do several good state highways
and county roads. Only between Ranger and Culberson is access to the marble formation at all difficult.
Additional facilities are available as a result of the large number of conveniently spaced railroad sidings
which are used for loading pulpwood along the two railroads.

Electric power is readily available throughout the length of the marble belt. Between Culberson and
Marble, TVA power is supplied by the cooperatives at Murphy and at Blue Ridge, Georgia. The Nantahala
Power and Light Company provides electricity in all localities between Marble and Hewitt.

HISTORY OF THE TALC INDUSTRY

Talc mining was begun in the Murphy marble belt in 1859 and has persisted in spite of many economic
difficulties. There were no railroads in the area in those early days and the industry continued only so
long as high prices justified the use of horse-and-wagon transportation. New sources of talc soon forced
prices down to a level at which operations in North Carolina were no longer profitable, and mining was
halted until the railroads entered the region in the late 1880’s.

As interest was revived, land owners and prospectors became familiar with those places where talc
could be seen at the surface. Prospect pits and trenches were dug, abandoned, and reopened time and again.
It appears that, from 1898 to 1928, only four or five talc “mines” were worthy of the name. These were:
(1) the Hewitt Mine, near Hewitt Station on the Nantahala River, (2) the Valleytown Mineral Company
mine, later the Biltmore Talc Company, two miles east of Tomotla, (8) the Hayes Mine at Tomotla, (4) the
Hillyer Mine, about one mile east of Kinsey, and (5) the Kinsey Mine at Kinsey (Map Location No. 5). In
addition, almost the entire southeast slope of Talc Mountain at Hewitt was trenched and tunneled (“gopher-
holed”) for tale, with fairly successful results. The main production of talc was supplemented with small quan-
tities of talc brought in by prospectors and sold in 100-pound lots to the larger producers. In 1927, the Notla
Talec Company began an exploration program and developed the Carolina Tale Company mine just east of
Kinsey. Production was begun in 1930, and, because of various peculiar conditions, the mine was closed
in 1938 after a highly successful period of operation.

In recent years most mines and prospects have been abandoned, and results of the search for larger
and better talec deposits have been discouraging. The tale industry in western North Carolina did not
flourish because of the following conditions:

1. Many prospects have been located at sites having adverse surface and underground drainage and
unfavorable bedrock conditions. Prospects have been opened on the banks and in the beds of streams
because these are ideal places for tale to crop out and be seen easily. Many prospects and some mines
(¢f. Map Locations Nos. 17 and 18) were located in talc float which was from 10 to 100 feet from its source.
It is not rare that much useless digging has been done because of the presence of a few talc scales (or, less
rarely, sericite and chlorite scales) in the first few inches of top soil.

2. Low, uncertain production has not been conducive to the use of suitable mining equipment. Prob-
ably the chief cause of mine and prospect abandonment, where conditions otherwise were suitable, has been
a lack of pumps, because many operations were begun “on a shoestring” and investment in adequate pump-
ing equipment was rare. Similarly, hard rock has caused many prospects to be abandoned because of a
lack of proper drilling equipment. Ordinarily, if simple pick and shovel work could not produce enough talc
to pay its way, prospects never reached the proportions of mines.

8. Owners and mine operators have not obtained suitable technological assistance, and their methods
have been slow, costly, and relatively inffective. Plans of operation and theories of talc occurrence have

1J, H. Pratt, Tale and Pyrophyllite Deposits invarth Carolina, North Carolina Geol. and Econ, Survey, Econ. Paper, no. 3,
1900, p. 8.
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depended on legends and hunches, and core drilling has not been popular because of high unit cost and the
failure to utilize information which could have been obtained from “dry” holes. Mine shafts have been
poorly designed, and drifts and crosscuts were either too small in barren ground or too large where talc
was encountered.

It is apparent that the search for talec deposits heretofore has been fortuitous and unsystematic. Only
since 1942 has there been a change in the general philosophy of exploring for concealed talc deposits. This
is discussed further in the section on descriptions of the deposits.

PREVIOUS GEOLOGIC WORK

AREAL GEOLOGIC MAPPING

The geology of the area which includes the Murphy marble belt has been worked out previously only
by Keith in the published Nantahala folio!, and in an unpublished folio on the Murphy quadrangle. In spite
of the short time that Keith worked in this large area of complex geology and rugged topography, his lith-
ologic descriptions can be improved only through elaboration.

In the immediate vicinity of the marble belt, Keith differentiated nine separate formations, designated
as of Cambrian age, which he believed to occur in a major syncline. His oldest formation in the group
was the Hiwassee slate, a dark, banded, micaceous slate having a thickness of more than 500 feet. He map-
ped the Hiwassee slate only on the northwest side of hid synclinical axis. The Great Smoky formation was
shown as more than 6,000 feet of clastics which included conglomerate, sandstone, “graywacke”, black
slates, and quartz-, mica-, kyanite-, garnet-, and staurolite schists and gneisses. The Nantahala slate was
mapped as nearly 2,000 feet of black slates and kyanite-, staurolite-, and garnet schists. The Tusquitee
* quartzite was described as from 20 to 500 feet of dense white quartzite. The Brasstown formation consisted
of about 1,000 feet of dark gray or black ottrelite schist and slate, and lighter-colored mica schist. The Val-

leytown formation was mapped as 1,000 feet of garnet schist, “graywacke”, ottrelite schist, and slate. The 7 ‘

Murphy marble was shown as pure limestone and dolomite ranging in thickness from 150 to 500 feet.
Immediately on either side of the synclinal axis Keith mapped the Andrews schist, comprising 200 to 500
feet of calcareous ottrelite schist and limonite beds. The central part of Keith’s syncline, and youngest forma-
tion of the series, was the Nottely quartzite, mapped as about 150 feet of white quartzite. Excepting the
Hiwassee slate and the Murphy marble, all formations were shown as being repeated on each side of the
synclinal axis. The missing limb of the Murphy marble was explained by a major thrust fault which has
since been known as the Murphy Fault. The occurrences of marble southeast of the Murphy Fault were
- mapped as fault outliers.

To the southeast of the series described above, Keith mapped the Archean Carolina gneiss, a complex of
schists, gneisses, and granitoid layers, characterized in that area by intricate crumpling and folding.

WORK RELATED TO THE TALC DEPOSITS

i Pratt? made a general study of the talc deposits of the belt in 1899. His opportunities for seeing the
tale in place were rather limited, and his conclusions apparently were influenced by the testimony of mine
workers and by the examination of unsatisfactory exposures; for instance, he confused the Nottely quartzite
with siliceous phases of the Murphy marble. Several years later, Arthur Keith studied talc occurrences® in
connection with his geologic mapping in the southern Appalachians. He interpreted the geology of the talc
in greater detail than did Pratt, but did not have sufficient time in the field to obtain a clear picture of the
many problems involved. ' :

, Studies of associated brown iron ores by Bayley*, and of associated limestones by Loughlin, Berry, and
Cushman® have contributed indirectly to a knowledge of the talc deposits, chiefly through observations of

! Arthur Keith, 1907.

2 J. H. Pratt, 1900.

* Arthur Keith, Tale Deposits of North Carolina, U. S. Geol. Survey Bull. 213, 1903.

T mmmme—e—- , U. S. .Geol. Survey Atlas, Nantahala folio (no.143), 1907.

: W. S. Bayley, Deposits of Brown Iron Ores in Western North Carolina, North Carolina Geol. and Econ. Survey, Bull. 31,1925.
gu gre g"o]‘;ﬁlllllué’S E1 :gl Berry, and J. H. Cushman, Limestones and Marls of North Carolina, North Carolina Geol. and Econ.
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In the present work, overlapping and subdivision of previously mapped units will be apparent. It
should be kept well in mind that gradation, rather than abrupt change, is common among the rock types in
the area described, and unit boundaries are not everywhere distinct in the field. The nature of the rocks
of the area bears out older conceptions of comparatively rapid erosion and ebb-and-flow deposition of the
original sediments, with intervening periods of quiescense. It follows that difficulty must be expected in
correlating small lithologic units from one locality to another, and that the various facies should be con-
sidered only as lithologic tendencies of rocks that originally were laid down under constantly changing con-
ditions of sedimentation, and which subsequently were affected by equally non-uniform conditions of meta-
morphism. Consequently, the term “formation” is used with reservation in.discussions which follow.

PHYLLITE AND MICA SCHIST (PMS)'

Located northwest of the marble belt, as shown on the accompanying geologic map, is a series of rocks
which formerly was included in Keith’s Nantahala slate. Typically, the rocks are dark, banded phyllites
(“slates”) containing pyrite, staurolite, ottrelite, graphite, hornblende, biotite, and occasional garnets. The
northwestern (upper) portion of the formation tends toward a fine-grained, sericitic schist which has repe-
titive zones of the other rock types. Usually confined to the more phyllitic portions are thin beds of dark,
massive, micaceous quartzite, called “graywacke” by Keith. This quartzite commonly is medium-grained
and arkosic and conglomeratic in places. On the southeast side (base) of the formation there is from 50 to
300 feet of massive quartzite-conglomerate. Also contained in the phyllites are gabbroid dikes or sills up
to four feet thick and at least 20 feet along the dip. Their extent along the strike could not be observed.
The rock is dark, coarse, predominantly hornblende and augite with smaller quantities of chlorite and ver-
miculite, and it appears to have been hydrothermally silicified. Many of the occurrences are adjacent to
minor fold axes.

The character of the formation changes northeast from the town of Marble and southwest from the
town of Murphy, reflecting original non-uniform lithology, and probably reflecting late alteration by hot
" golutions of deep-seated origin. Northeastward, to about the vicinity of Topton, the phyllites become more
schistose and lose much of their accessory mineral content. From Topton to Wesser the formation gains
quickly in both silica and carbonate, and gradation into the quartz-ottrelite gneiss, described below, is prob-
able. Variations southwest of Murphy are less noticeable except for a darker color and an increase in
gilica content.

As in most of the other rocks of the area, internal structures are dominated by a major foliation dip-
ping 45° to 90° southeast, along which considerable movement has taken place. Although small bedding
faults and shear zones may be observed, it is likely that much of the stress to which the rocks have been
subjected has been relieved along foliation planes. Several zones of minor folding have been noted but no
major intraformational folds have been recognized.

QUARTZ-OTTRELITE GNEISS (QoG)

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, quartz-ottrelite-garnet gneiss containing biotite, hornblende,
magnetite, and nodules and stringers of “pseudodiorite”. Much of the quartz may be secondary, and a high
sericite 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 thick, which are accompanied by no accessory minerals other
than thin scales of ilmenite and small patches of fine muscovite (Fig. 1). The quartz appears to lie in
high-angle strike joints, though occasional blebs invade minor strike shear zones. The gneiss formation is
more uniform across the strike than is the phyllite and mica schist described above, but changes along the
strike are more pronounced. Schistosity increases markedly and the ottrelite content diminishes 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.

! Parenthetical script refers to symbols appearing on the accompanying geologic maps.
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