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to have been started in 1903. A mill was built in 1904 and
operations continued until 1919 when the mine and mill were
closed. :

The development work done consists of two open cuts and
a shaft on the footwall side and a large open cut on the hanging
wall side of the property. The footwall consists of an acid vol-
canic breccia composed of fragments one to two inches in diam-
eter. The hanging wall is a rhyolite somewhat sheared and
weathered immediately along the mineral body. The total width
of the mineralized zone is about 500 feet. Sufficient prospectlng
was not done to definitely indicate the length.

On the footwall side and right along the zone of breccia two
open cuts were made, one on either side of a small stream about
600 feet east of the river. Each of these cuts were"some' 20
to 30 feet wide, 20 feet deep and 30 feet long. Small amounts of
good pyrophyllite were found. Between these open cuts and the
river a shaft was sunk to a depth of 60 feet and drifts run out.
An excellent grade of compact non—fohated pyrophylhte was
found in this shaft. {

On the hanging wall side an open cut 250 feet long was made
on the south side of a prominent hill across the strike of the
formations. At the north end of this opening another cut was
opened at right angles to the first, the two 'combining in 'the
shape of the lefter T. The width of the open cut was some 20
feet and the maximum depth about 40 feet. A tunnel was driven
from the open cuts a short distance into the hillside. No com-
mercial pyrophyllite was found in these openings. The opera-
tions were abandoned because of a lack of sufficient commercial
material.

Jackson Place. Between the Bates mine and McConnell the
Deep River flows along and back and forth across the pyrophyl-
lite zone. If pyrophyllite were present along this line, it has
been made inaccessible. However, in the bends of the river on
both sides there are occasional outcrops of pyrophyllite schist.
The most important of these is on the Jackson place on the
south side of Deep River, some 2 miles north of the Nmfolk
Southern Railroad about 8 miles west of Glendon.

The rock in which the pyrophyllite schist occurs is an acid
volcanic tuff. The prospect pits are located just a few hundred
feet from the contact between the tuff and a true slate. Two or
three irregular open cuts which have a maximum depth of, some
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15 or 20 feet are to be seen. While considerable pyrophyllite
occurs in the schistose tuff at this point, there is no material
of commercial grade in sight.

MeConnell Mine. Some 5 miles southwest of the mines near
Glendon and one-half a mile east of McConnell is an old pros-
pect known as the McConnell mine. Prospecting here consists
of an open cut about 400 feet long, which extends across the
strike of the formations near the contact between the tuff and
a normal slate on the south. This open cut is some 10 to 15
feet wide and probably 15 feet deep as a maximum. When
last visited the old cut had weathered and fallen in badly but
some indications of good pyrophyllite could be seen. Just how
important the deposit is cannot be determined without more
systematic prospecting. Signs of pyrophyllite schist can be
seen for some distance to the northeast.

Hallison Prospect. About 114 miles southwest of Hallison
and some 4 miles southwest of McConnell, off the zone being
deseribed, is a small body of pyrophyllite schist.  The schist
which lies in tuff near the contact between the tuff and slate
was found in re-opening an old gold mine. Small amounts of
practically pure pyrophyllite were seen on the dump.

Will Crawford Property. For some three miles to the south-
west of MeConnell, an occasional outecrop of pyrophyllite schist
can be seen but no more prospecting of importance is found
until the property of Will Crawford is reached near where the
Norfolk Southern Railroad crosses Buffalo Creek. Here a
number of old trenches are to be seen which cut across the strike
of the formation. None of these reach a depth of more than
5 or 6 feet. Considerable pyrophyllite schist is to be seen here.
No material of commercial quality was found on the dumps or
in the open cuts.

DEPOSITS ALONG CABIN CREEK

Beginning about 114 miles north of Hemp on Cabin Creek
and continuing in a southwest direction for a distance of some
5 miles, is a band or zone of pyrophyllite on which the most
important mine in the State is located. The rocks along this
line consists of a normal acid volcanic tuff. The strike varies
from north 30 to 35 degrees east and the dip varies from 50
to 70 degrees to the northwest. Pyrophyllite schist outcrops
at a number of points along this band but only one deposit is
known to be of ecommercial value at present.
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Standard Mineral Company. The property of this company
is located about 214 miles southwest of Hemp and about 114
miles south of the Norfolk Southern Railroad. Pyrophyllite is
said to have been discovered on this property about 1888 when
in the course of gold mining operations a tunnel was driven
into a hill side. The vein encountered at that time was only
about 10 feet wide and little effort was made to work it. In
1918 Mr. Paul Gerhardt gave one of his neighbors permission
to haul cross ties across his property. It was noticed that the
wagon wheels brought up a fine white material. On investigat-
ing he found what later proved to be a body of pyrophyllite and
pyrophyllite schist some 150 feet wide.

The pyrophyllite body as it is known today begins on Cabin
Creek just south of the old Cagle gold mine and extends south-
west a distance of nearly a mile. The most important part of
this body is on the southwestern end and consists of some 2,000
feet along the surface. The mineralized zone is about 200 feet
wide. Near the center of this zone is a vein of practically pure
pyrophyllite 30 feet wide. Some 50 feet to the east of the main
vein is a small vein 10 feet wide. About 220 feet west of the
main 30 feet vein is the small vein first discovered in 1888.

The deposit occurs in a medium textured acid volecanic tuff
which has been strongly sheared and possesses a well defined
cleavage which strikes north 20 to 30 degrees east and dips
from 50 to 70 degrees to the northwest. Underground opera-
tions show the hanging wall to consist of 75 feet of silicified tuff
grading into a normal unaltered tuff. On the footwall side the
rock consists of a silicified tuff about 110 feet wide which grad-
ually grades into an unaltered tuff. Both the main mineral
body and the 10-foot body to the east dip with the cleavage at
an angle of about 70 degrees to the northwest. Operations to
a depth of 200 feet show the pyrophyllite body to be pitching
to the northeast at an angle of less than 70 degrees. The angle
of pitch, while not definitely proved, seems to be between 50
and 60 degrees.

Mining is carried on entirely by shaft. The present shaft
which is 200 feet deep was sunk on the southwest end of the
deposit in barren ground 120 feet west of the main pyrophyllite
vein. From this shaft a drift was cut across the mineral body
to determine its width and also to determine how much of it
might be workable material. From the cross drift another
drift has been cut along the main vein to the northeast a dis-
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tance of 280 feet and the pyrophyllite stoped out. At present
only the main, or 30-foot vein is being worked. Ninety per cent
of the material taken out of the vein goes into the finished
product. The impurities consist of small lenses of silicified tuff
and numerous small quartz veing which cut the vein at all angles.
An occasional small grain of chloritoid is to be seen.

' The company carried out an extensgive diamond drilling test
in the spring of 1928 to determine the extent of the deposits.
Holes set at such an angle as to cut the mineral body at a depth
of 300 feet show that for a distance of 2,000 feet along the
strike there is a body of pyrophyllite 30 feet wide at that depth.
This means a tremendous tonnage of pyrophyllite in the body.

There is in operation on the property a modern grinding mill
which is being improved to keep pace with the industry.

Sanders Property. About 5 miles northeast of Star and a
few hundred yards from the point where Cotton Creek enters
Cabin Creek, on the farm of Mrs. Bettie Sanders, is an outerop
‘of pyrophyllite that can be traced for 800 to 1,000 feet along
the surface. Pyrophyllite is found on two prominent ridges
which extend back from the creek 500 to 800 feet. The country
rock is a medium textured volecanic tuff with a well developed
cleavage which strikes north 30 degrees east and dips 40 to
50 degrees to the northwest. Numerous small quartz veins cut
the country rock at all angles.

. Scattered through this rock are varying amounts of pyro-
phyllite chiefly of the radiating variety. Small amounts of flake
and foliated pyrophyllite are also present. On the point of the
ridge on the southwest end of the property are two old pits.
These pits which are someé 5 or 6 feet deep and 10 feet long
are said to have been dug as gold prospects. Both show pyro-
phyllite in considerable amounts. The mineral which is chiefly
of  the radiating variety is yellowish to greenish in color on
account of the great amount of iron stain near the surface.

MONTGOMERY COUNTY

Cotton Stone Mountain. Pyrophyllite has been known to
occur near Troy in Montgomery County since Emmons pub-
lished his Report on the Geology of the Midland Counties. Many
text books also carry references to pyrophyllite on Cotton Stone
Mountain.

This so-called mountain is simply a prominent hill which rises
gradually to a height of some 200 feet above the neighboring
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stream valley. The hill consists of two prominent points or
domes with a hollow between, producing a saddle. The greatest
elongation iz about north 70 degrees west. The country rock
is an acid volcanic tuff which has a well defined cleavage de-
veloped in it. The cleavage strikes north 45 to 55 degrees east
and dips 50 to 70 degrees to the northwest. Numerous small
-quartz veins are found over most of the mountain.

Pyrophyllite, chiefly of the radiating variety, occurs abund-
antly on this hill. The mineral body or bodies seem to be
elongated almost at right angles to the strike of the cleavage in
the rocks. The total length in a northwest-southeast direction
is about 2,500 feet. On the northwest, the width of the min-
eralized zone is about 600 feet. On the southeast end it narrows
down to about 300 feet. On the northwest and more prominent
point of the hill, three prospect pits have been dug, presumably
for gold, as they are all along quartz veins. In these pits and
on the dumps much pyrophyllite can be seen. The material in
the pits and on the surface is yellow to red in color, due to the
great amount of iron stain present.

In addition to the occurrence on Cotton Stone Mountain,
pyrophyllite of the foliated and radiating varieties have been
reported along Little River for several miles to the north and
west. The reported occurrences along Little River have not
been studied in detail.

RANDOLPH COUNTY

Gerhardt . Deposit. About 4 miles almost directly west of
Staley, Randolph County, is the Gerhardt prospect which ap-
pears to be one of the most important undeveloped deposits in
the State. The pyrophyllite outerops on the south side of a
small stream in a bold deposit which has risen to a height of
some 150 or 200 feet above the level of the stream.

The mineral body has been formed in an acid volcanic tuff.
On the hanging wall side the pyrophyllite ends rather abruptly
against a body of volecanic ash. On the footwall side the mineral
body grades into a medium textured volcanic tuff. The deposit
as outlined by outcrops and prospecting is about 750 feet long
and 250 feet wide. The strike of the cleavage in the deposit
is about mnorth 65 degrees east while the dip varies around
65 to 70 degrees to the northwest.
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The deposit contains massive, flake, and fibrous pyrophyllite.
The flake and fibrous varieties are present in abundance along
the hanging wall side but towards the center and footwall the
massive variety is found almost exclusively. On the weathered
boulders of the outcrop the massive variety stands out in irreg-
ular knots or lumps, producing the irregular type of pitted
surface often seen where solution has been active on a rock
surface. These irregular knots, contrary to expectation, are
composed of the finest pyrophyllite. Impurities present consist
of cherty masses of quartz scattered through the body and some
chloritoid near the footwall side. This body doubtless contains
a large amount of commercial pyrophyllite.

ALAMANCE COUNTY

Holman’s Mill. No detailed study of Alamance County has
been made and little is known of the mineral resources of the
county. Soapstone has been reported about one mile south of
Holman’s mill between that place and Snow Camp. No exami-
nation of the occurrence, which is said to be of considerable
size, has been made. Pyrophyllite is commonly called soapstone
in the localities where it occurs. The writer has not examined
any so-called soapstone deposit in the slate belt that did not
prove to be pyrophyllite. If a deposit occurs as reported it may
prove to be pyrophyllite,

ORANGE COUNTY

Pyrophyllite has been known near Hillshoro, Orange County,
for some forty years. Specimens have been collected from time
to time but no material of workable quality has been reported
from the county.

Hillsboro. At the point where Highway No. 14 to Chapel
Hill forks off from Highway No. 10, a little less than one mile
east of the Courthouse, pyrophyllite schist is to be seen in the
road cut, and in the south bank of the Eno River a few hundred
feet to the northeast. Not more than 100 or 200 feet from the
forks of the roads and just east of Highway No. 14 radiating
and needle-like crystals of pyrophyllite associated with quartz
may be found on the surface. On a small stream just to the
west of the point where the roads fork is an old mill site several
feet below the level of the roads. Some of the rock on this old
mill site contains considerable amounts of chloritoid. Both the
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pyrophyllite schist and the radiating pyrophyllite contain con-
siderable grit and are badly iron stained. No prospecting has
been done and the width of the mineralized zone could not be
determined. A general examination of the immediate vicinity
failed to indicate the presence of other outerops.

University. A sample containing radiating and needle-like
crystals of pyrophyllite has been received recently from near
the Southern Power Company’s auxiliary steam station, about
115 miles northeast of University, a station on the Southern
Railway, where train connection is made for Carrboro and
Chapel Hill. The sample is highly iron stained and contains
much grit. Nothing is known as to the outerop from which it
came.

GRANVILLE COUNTY

Beginning about 114 miles north of Stem, a station on the
Southern Railway, and continuing for a mile or more in a north-
east direction is a zone of pyrophyllite on which several out-
crops are to be seen. The outerops all occur in a medium
textured volcanic tuff of acid composition. To the west of the
outerops an occasional exposure of rhyolite is to be seen. The
outcrops occur along the top of a prominent ridge, the south-
western end of which is known as Bowling’s Mountain.

Harris Prospect. Bowling’s Mountain and its elongation to
the northeast make a prominent ridge in the landscape. The
western slope of this mountain and ridge is steeper than the
eastern slope, due to the down cutting of a small stream which
flows immediately along its western side.

On the southwest end of the ridge and near the western slope
is the Harris prospect. Here an open cut, 15 to 20 feet long,
6 feet wide and 6 to 10 feet deep, was opened several years ago
on an outcrop of radiating or needle-like erystals of pyrophyl-
lite. The material in the cut contains impurities in the form
of grit and iron stain. Prospecting has not been sufficient to
indicate the quality or quantity of pyrophyllite present. A gen-
eral inspection of the vicinity indicated that impure material
may be seen over an area 50 feet or so wide by 300 to 500 feet
long.

Other Outcrops. About 1,000 feet almost north of the Harris
prospect, in an old road cut a short distance east of the small
stream referred to above, an outcrop of pyrophyllite schist some
40 feet wide may be seen. The schist, which is impure and iron
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stained, strikes north 35 degrees east and stands almost vertical.
Along the west side of the outerop the schist contains small
amounts of chloritoid. ;

Some 250 feet to the north of the schist outerop, small amounts
of erystalline pyrophyllite in the form of needles and radiating
masses may be seen, associated with veins of quartz. The
material which oceurs in small amounts over a width of some
50 feet, contains considerable grit and is highly iron stained.

North End of Ridge. On the north end of the ridge under
discussion and some half a mile from the outcrop just referred
to is another exposure of rock in which pyrophyllite may be seen.
The exposure is a bold outerop of rock . just east of a small
stream. Pyrophyllite occurs irregularly distributed through the
rock in small amounts. No prospecting has been done and it is
impossible to get any accurate information from the weathered
rock surface. Scattered over this rock surface in irregular
masses, pure massive pyrophyllite may be seen. The surface of
the rock resembles a solution surface with the pyrophyllite
forming the outstanding masses. Without prospecting, it is im-
possible to state whether the outerop has any commercial possi-
bilities or not.

Pyrophyllite has been reported as occurring on another prom-
inent hill nearby but no examination was made of the outerop.



CHAPTER V
GENERAL SUMMARY

The rocks of the Carolina slate belt consist of a series of
voleanic-sedimentary formations more or less alike throughout
the extent. The rocks, as indicated by detailed studies of smaller
areas in different parts of the belt, consist of an interbedded
series of formations composed chiefly of slate, volcanic tuff,
bands and lenses of voleanie breceia, and minor flows of rhyolite
and andesite. The whole series have been much folded and
thrown, apparently, into a syneclinorium. In the process of
folding they were much metamorphosed, sheared, mashed and
altered so that it requires diligent searching to find rocks that
are at all fresh or that in any fair degree represent the true
unaltered types.

The following detailed account of the rocks covers especially
the Deep River region as shown in Figure 1. The statements
made here will apply in general to all parts of the slate belt and
especially to those portions where pyrophyllite is found.

THE ROCKS

The rock formations identified and mapped in the Deep River
region (Fig. 1) include the following: (1) Slate; (2) Tuff of
dacitic and rhyolitic character; (3) Rhyolite flows; (4) Vol-
canic breccia; (5) Andesite; (6) Diabase dikes.

The slate is a fine-grained, bluish to greenish rock composed
of varying amounts of land waste and volcanic ash. Chemical
analysis shows it to be different from a normal slate in com-
position but its structure and texture are such that in many
cases it is practically impossible to tell it in the field from an
ordinary slate. It has a wide spread extent, being second in
amount only to the acid volecanic tuff. It underlies extensive
areas in the northern and eastern parts of the regions studied.

The most important rock in the distriet is an acid volcanic
tuff of rhyolitic and dacitic composgition. It varies in areal dis-
tribution from narrow bands and lenses to large bodies that
extend the entire length of the district and which varies in
width from a few hundred feet to more than a mile.” The tuff
may be divided into two varieties, (1) a fine-grained variety and
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(2) a coarse-grained type. In most cases the fragmental nature
of the fine tuff can be seen only under the microscope. It varies
from a fine-grained ash-like material on one hand, which is
very closely related to the slate, to a dense flint-like or “gun
flint” variety on the other, which grades into the coarse tuff.
The acid fine tuff may be considered transitional between the
slates and the acid coarse tuff.

The coarse acid tuff is made up of angular rock fragments
and broken phenocrysts which can be seen with the naked eye.

In places the acid tuff is highly schistose and an area north-
east of Hemp has been converted to a material much like a
sericite schist. All the pyrophyllite bodies are found in various
phases of the acid tuff.

The rhyolite is a material similar in color and structure to
that in the rest of the slate belt. It is dark bluish in color and
is in most cases free from phenocrysts and shows pronounced
flow structure. It is found only in two small areas in the dis-
trict. One of these is about one mile north of Glendon and the
other is on Wet Creek near the southwest end of the district.

Volcanic breccia of three distinet types occurs in the district.
These are acid breccia, iron breccia, and basie breccia. The
acid voleanic breccia is much like the tuff in composition, but is
more coarsely fragmental. It consists in part of a brecciated
tuff and in part of a brecciated rhyolite.

The iron breccia differs from the acid breccia only in con-
taining more iron. The typical exposure of this rock is along
the footwall of the pyrophyllite mines near Glendon.

The basic volcanic breccia is made up largely of brecciated
andesitic material.

Corresponding to the acid flows and tuffs of the district there
are found southeast of Hemp and north of Highfalls two small
areas of andesite. This rock is in most part massive, dark
green in color, and seldom shows good fragmental texture. In
thin section the rock is represented by both an amygdaloidal
and a massive phase. It grades on one hand into acid tuff and
on the other into basic breccia.

Dikes of diabase are abundant, cutting all the formations.
Two distinet types are present. One is a dark-colored, heavy,
tough rock that is high in olivine. The other is a fine-grained
dark gray rock made up chiefly of augite and plagioclase feld-
spars.
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STRUCTURE

The structure of the rocks in the district is fairly complex.
No faults of any magnitude were found within the area, but
complex folding has taken place on a large scale. The rocks
of the district have apparently been thrown into a closely com-
pressed synclinorium that strikes northeast-southwest with the
slates occupying the troughs of the synclines and the tuffs occu-
pying the crests of the anticlines. The tuff is evidently much
less folded than the slate due in a large measure probably to its
more massive and open texture, so that it did not set and fold
like a fine sediment.

AGE

In the field work nothing was found that definitely indicated
the age of the rocks. Most writers who have discussed the slate
belt in recent years have classed the formations as pre-Cambrian
in age. In this report both the voleanic rocks and the mineral
bodies found in them have been considered as belonging to that
period. The diabase dikes are of Triassic age.

ECONOMIC GEOLOGY

The pyrophyllite bodies are found in every case in rocks of
an acid composition. They have doubtless been formed along
lines of shearing due to folding. They are typically oval to
lenticular in structure both as seen along the surface and in
their internal structure. They have suffered much compression
and deformation since their formation, though no prominent
folding could be seen.

The chief minerals found in the pyrophyllite hodies are pyro-
phyllite, quartz, pyrite, chloritoid, and sericite with a few acces-
sory minerals common to a tuff or due to ordinary changes
during metamorphism. The development of the pyrophyllite has
been preceded by much silicification and the development of
chloritoid in the bodies that were formed near the areas of iron
breccia. The deposits of pyrophyllite have doubtless been
formed by a metasomatic replacement of an acid tuff or breccia,
the events probably taking place in the following order: 1, silici-
fication of the tuffs and breccias; 2, development of pyrite along
with the silicification; 3, development of chloritoid in those
bodies near the iron breccia; 4, development of pyrophyllite by
replacement of the silicified tuff; 5, development of sericite
soon after or along with the pyrophyllite. Evidence that the
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deposits have been developed by replacement are as follows:
1, gradational contacts between the pure pyrophyllite and the
country rock; 2, preservation-of structures of the primary rocks,
such as bedding planes of the finer tuffs and fragmental out-
lines of breccia, in the mineral bodies; 3, presence of masses of
country rock only partly altered and apparently unattached in
the pyrophyllite bodies; 4, introduction of some elements and
the removal of others; 5, lack of any noticeable change in the
volume of the original rocks; 6, massive nature of the pyrophyl-
lite.

Experiments in dehydration showed that the pyrophyllite re-
tained some of its water at a much higher temperature than
sericite does.

There seems to be a close association of the pyrophyllite with
some of the old gold mines of this part of the slate belt. The
gold deposits have been attributed to hot solutions that came
up from below. This association seems to indicate that the gold
and pyrophyllite were probably formed by the same sort of
solutions. Although no igneous rocks were found in the area
it seems that the deposits were formed by hot solutions, probably
in part at least, of igneous origin, under conditions of inter-
mediate temperatures and pressures.

A careful consideration of the origin, occurrence, mineral
associations, and close relations of some of the pyrophyllite de-
posits to old gold mines in the region seem to warrant the con-
clusion that pyrophyllite in paying amounts may be found to a
minimum depth of 500 feet. If pyrophyllite does occur to that
depth it seems to indicate, that with the use of modern milling
and concentrating machinery, there is sufficient material in the
more promising deposits of the area to supply an important
industry for years.





