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GOLD DEPOSITS OF THE SOUTHERN PIEDMONT

By J.T. Paroee and C. F. Park, Jr.

ABSTRACT

This report deals chiefly with the gold mines in the Southern
Appalachian gold belt whose workings were accessible at the
time of examination, but it also summarizes available informa-
tion concerning many mines that were not accessible. Most of
the mines lie within a belt, 10 to 100 miles wide, that extends
along the southeast front of the Appalachian Mountains from
the Great Falls of the Potomac River to east-central Alabama,
in the gently sloping region known as the Piedmont. The field
work was done during parts of 1934 and 1935, on funds allotted
by the Public Works Administration.

The dominant rocks of the region are schists, slates, and
gneisses formed by metamorphism of sedimentary rocks, altered
volcanic tuffs and flows, and intrusive granitic masses which
are partly gneissic. All these rocks are of Paleozoic or pre-
Cambrian age. The volcanic rocks occupy a broad northeast-
ward trending central band, bordered on the east and on the
west by schists and gneisses. Four subdivisions based on geo-
graphic distribution are made. They are (1) a northern group,
which includes the Wissahickon formation and the Peters Creek
quartzite in Virginia; (2) a central group, which includes the
Carolina gneiss and the Roan gneiss of the Carolinas and Geor-
gia; (3) a southern group, in west-central Georgia and Alabama,
which includes the Talledega slate, the Hillabee chlorite schist,
the Wedowee formation, and the Ashland mica schist; and (4)
the volcanic series, which extends northward from eastern Geor-
gia into Virginia. The rocks of the first three groups which are
continuous along their strikes and are similar lithologically,
may well be equivalent to one another.

The intrusive rocks are dominantly granites or granitic
gneisses, although many other types are recognized. Only the
masses near the gold lodes were studied. Intrusion has been
accompanied by igneous metamorphism, the effects of which
are difficult to distinguish in some places from those of regional
dynamo-metamorphism.

After the accumulation of great thickness of sedimentary and
volcanic material now represented by metamorphic rocks, the
region was subjected at one or more periods to orogenic stress.
Pressures directed from the southeast or east faulted and
threw the rocks into close folds, many of which are overturned
to the west. Intrusive rocks were emplaced, both sedimentary
and igneous rocks were largely recrystallized, and schistosity
was developed. Near the end of the deformation, shear zones or
distributed faults that strike northeastward and are nearly
vertical were formed. Northwestward striking tension cracks
were opened as a result of the shearing. At the close of the
mountain-making period, which came at the end of the Pale-
ozoic era, the ore-bearing solutions were introduced.

After the Paleozoic era there was a short period of quiescence,
which was followed by deposition of conglomerates, sandstones,
and shales of Triassic age, and later by the intrusion of basaltic
dikes. At some time later than the Triassic period the region
was cut by many normal faults, and blocks of the Triassic beds
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downfaulted at this time were preserved during a succeeding
period of profound erosion that affected the entire region, pre-
sumably during early Cretaceous time. Late Cretaceous and
Tertiary sedimentary beds, generally known as the Coastal Plain
deposits, were then laid down, overlapping the older rocks.

Weathering has generally decomposed the rocks to a depth
of 50 feet or more and has produced a claylike mass, called
saprolite, that remains essentially in place. Beneath a thin
mantle of soil the saprolite preserves the structures of the
original rocks. It also containg resistant minerals derived
from these rocks, such as zircon, magnetite, and rutile, which
locally help to identify the formation from which the saprolite
was derived.

Although a fragment of gold ore had been found earlier on
the Rappahannock River in Virginia, gold mining in the region
really began in 1799 with the finding of a nugget in Cabarrus
County, N. C. With what would now seem incredible slowness,
a gold boom developed, and when finally under way it spread
rapidly throughout the region. Mining was at first limited to
placer deposits. Later the lodes were exploited, and eventually
became the chief source of gold. Mining activities fluctuated
from time to time and from place to place, reaching its greatest
height after 1840. It practically ceased during the War be-
tween the States (1861 to 1865), but afterward revived tempo-
rarily. Gold production has shown corresponding fluctuations.
The total to the end of 1934, according to revised estimates in
Mineral Resources of the United States, was somewhat more
than $51,000,000 (approximately 2,550,000 ounces). Consid-
erable silver, copper, lead, and zinc have also been recovered.

The gold deposits have been divided for purposes of description
into two main groups—lodes and placers—each of which has
been subdivided. The lodes are found only in the metamorphic
and intrusive rocks, and except for a few in the mountains to the
west they are confined to the Piedmont. They are widely dis-
tributed, but most of them are in zones or belts parallel to the
general structural trend. On the basis of form and relation to
country rock, the lodes are subdivided into veins and mineralized
zones ; the veins have tabular forms and are sharply bounded,
while the mineralized zones have indefinite limits and are
generally but not always irregular in form. The lodes may be
further subdivided according to strike, as trending 'morth-
eastward or mnorthwestward; and according to their mineral
composition, as quartz-pyrite lodes or lodes containing mixed
sulfides. All are gold-bearing, but a few are valuable chiefly
for copper, or for silver, lead, and zinc.

The form of the lodes is largely determined by the physical
properties of the enclosing rocks. In general the more irregular
deposits are in the more schistose rocks and the better-defined
ones in the harder and more brittle rocks, such as granites or
granitic gneisses. These brittle rocks enclose many of the larger
northeastward trending veins and most of those that trend
northwest, The veins range from mere stringers to bodies
2,000 feet or more in length and as much as 20 feet in greatest
width, but long, continuous, and well-defined veins are gen-
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erally rare, except in a few places where the walls consist of
granitic rocks. Many of the veins split, pinch, and swell and
terminate in strings of lenses. Postmineral faulting, both nor-
mal and reverse, has affected many of the veins but has not
as a rule caused appreciable offsets. The ill-defined mineralized
zones which range from 50 to 200 feet in width and attain
lengths of 1,000 feet or more constitute many of the larger gold
deposits of the region. They occur principally in the more schis-
tose rocks, and are believed to have been formed chiefly by re-
placement of the host rock rather than by filling of open spaces
or by solution pressure. They include not only fairly large
masses with indefinite boundaries, but also stringer leads and
irregular aggregates of lenses, which are commonly of tabular
or lenslike form.

Barren veins of coarse-grained white quartz, ranging from
mere stringers to bodies 10 to 20 feet or more in thickness and
hundreds of feet in length, are common throughout the region.
Some of them are later than the gold-bearing lodes and cut
through them where the two are in contact.

The common gangue minerals of the gold-bearing lodes are
quartz, muscovite (sericite), biotite, carbonates (calcite-siderite
group) and chlorite; garnet, amphiboles, and tourmaline occur
locally. Pyrite and pyrrhotite form the bulk of the ore minerals,
but chalcopyrite, galena, sphalerite, and arsenopyrite are found
in small quantity in many of the lodes and are abundant in a
few. Fine-grained topaz rock forms a large mass at the Brewer
mine in South Carolina. A list of the known minerals is given
on pages 37-43, and some of them are described in detail. Gold is
generally the most valuable constituent of the lodes. Its purity
varies somewhat but is on the average high—between 850 and
900 parts per thousand. Masses of native gold weighing from an

ounce to several pounds have been found in the weathered zone, '

and a few large masses of free gold have been found below the
zone of oxidation. In the deposits that remain unworked, how-
ever, nearly all of the gold occurs as small particles that in un-
oxidized ore are partly free and partly locked up in pyrite or
other sulfides.

Ore shoots in the lodes are most likely to be found where the
lodes cut brittle or rigid rock masses, and in the most disturbed
and porous parts of those masses. Passage of solutions and
deposition of ore have been controlled by individual structural
features or by combinations of such features; tension cracks,
crests of rolls in shear planes, foliation planes, and grooves and
other linear elements have all exerted some influence. Although
many of the ore shoots are very irregular, most of them can be
described either as tubular or lenslike, or as cylindrical or cigar-
shaped. The shoots that have been mined range from small
pockets of high-grade ore to bodies 200 feet or more in strike
length, several hundred feet in pitch length, and 30 or 40 feet in
width, that carry 0.1 ounce or less of gold to the ton. Many
smaller shoots average between 0.1 and 0.5 ounce of gold to the
ton.

Two types of altered wall-rock are associated with the lodes,
one a fine-grained quartz-sericite aggregate that grades outward
from the lode into chloritized rock, the other a coarse-grained
rock that contains the same mineral constituents as the sur-
rounding finer-grained country rock.

Downward migration of gold from the surface is suggested by
the occurrence of enriched ore near the surface and of poorer ore
below. Concentration of the gold is thought to be due partly to
settling, partly to removal of valueless material in solution and
to mechanical washing out of such material, and partly to solu-
tion and redeposition of gold.

‘When the locations of the gold deposits, and of the deposits of
chalcopyrite, pyrite, pyrrhotite, lead, zinc, and barite, and of the
principal masses of granites and granitic gneisses, are plotted
on a map, it appears that the deposits are regionally zoned.

Gold is found chiefly in the zone nearest the magmatic source,
and this zone grades outward successively into a zone character-
ized by chalcopyrite, pyrite, and pyrrhotite and a zone character-
ized by galena, sphalerite, and barite. i

The lodes were formed by hydrothermal fluids at depths and
temperatures characteristic of the middle or deep vein Zones.
Several facts indicate that the gold deposits are of late Palezoic
age: they are zoned regionally with known Paleozoic ores; they
are associated with late Paleozoic faulting; many of them are
undeformed by the late Paleozoic mountain-building forces; and
they are overlapped by the Triassic strata.

As in other districts where operations are small and relatively
scattered, there are very few properties in which noteworthy
reserves of ore have been developed in advance of production.
For the greater part of the region, estimates of future production
are based on past performance.

Placer deposits yielded the greater part of the gold produced
during the earlier years, and placers are still worked in a small
way. They are of two types—(1) alluvial placers, consisting
chiefly of stream alluvium, and (2) the residual material termed
saprolite. q

Under the heading Mine Descriptions, brief accounts are given
of a large number of mines and prospects, and the few eXten-
sively developed deposits that were accessible at the time of the
examination are described in some detail.

INTRODUCTION
SCOPE OF REPORT

This report deals chiefly with the history, character,
and occurrence of the gold deposits in the Southern
Piedmont. It describes the geology of the region only
in so far as the geology seems likely to shed light on
the extent of the gold deposits and their possibilities
for future production. In the geological descriptions
the authors have drawn from the reports of men who
have investigated special areas, and have accepted the
views of the geologists of the State Geological Surveys
regarding the names of formations and the extent of
these formations in their respective states.

Gold occurs, and has been mined to some extent, in
the Southern Appalachians west of the Blue Ridge,
particularly in North Carolina and eastern Tennessee;
but these occurrences are not considered in this report,
which, as the title indicates, is concerned chiefly with
deposits in the gold belt proper, lying east of the Blue
Ridge. The mines most fully described are those whose
workings were accessible at the time of examination, in
1934-35. The generally meager details to be gathered
from the outcrops and surface workings of many others,
chiefly old or abandoned, are given, and for the larger
of these old mines there are added brief summaries of
information culled from former reports, published and
unpublished, many of which are now not readily avail-
able. Within the principal gold-bearing areas, most of
the mines that have been active at one time or another
during the past 100 years were found. Some, however,
were not found, and some others are in outlying areas
that were not covered. Failure to mention any par-
ticular deposit, therefore, does not necessarily mean
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that it is regarded as of no value. A fairly complete
bibliography is given on pages 8-8. Lists of all the
known gold mines and properties in the five states are
given in the tabular summaries by states, in the section
headed Mine descriptions.

PREVIOUS WORK

During the early and middle parts of the nineteenth
century, the Southern Appalachian region, including
the areas that contain gold deposits, was studied by
many of the leading geologists of the time. Most of
the work was done under the auspices of State Geologi-
cal Surveys or by individuals interested in certain indi-
vidual properties. Of the many early reports, the one
by Whitney, published in 1854, is probably the most
comprehensive. Particularly valuable papers were
contributed by Emmons, Lieber, and Tuomey. From
1861, the beginning of the War between the States, to
about 1880, mining was inactive and little real study
of the geology seems to have been made. Most of the
material published within that period consists of short

articles and notes describing individual properties.

For about 20 years after 1880 a mild mining boom was
under way, and geological interest accordingly revived.
The State Geological Surveys again became active, and
comprehensive works by Becker, Nitze, Wilkins, Hanna,
Yeates, McCallie, and King appeared. Since about
1900 interest has been spasmodic. In 1906 a bulletin
by L. C. Graton and Waldemar Lindgren was issued
that dealt with certain deposits in North and South
Carolina and Georgia. Pogue and Laney, in 1909,
1910, and 1917, produced detailed reports on certain
North Carolina and Virginia districts, and in 1913
Taber’s thorough work on the deposits of the James
River basin, in Virginia, was published. A bulletin on
the gold deposits of Georgia by S. P. Jones was issued
in 1909, and a paper on the gold deposits of Alabama
by G. I. Adams appeared in 1930. A bulletin on the
geology of the gold-pyrite belt of the northeastern Pied-
mont, in Virginia, by J. T. Lonsdale, was published
in 1927.
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An examination of most of the known gold deposits
in Virginia, North Carolina, South Carolina, Georgia,
and Alabama was made during parts of 1934 and 1935
by the United States Geological Survey with funds
allotted by the Public Works Administration. The
areas covered lie in the Piedmont region, in a belt that
extends in general southwestward from the Great Falls
on the Potomac River to Chilton and Elmore Counties
in east-central Alabama.
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Altogether about 1,000 mines and prospects were
visited. At many of them, few or no observations of
value could be made, either because the workings had
been abandoned for years or because they had never
extended below the weathered mantle or saprolite. In
many places, the only information available as to the
character of the deposit was that afforded by a few
specimens of more or less decomposed rock. Fairly
comprehensive and satisfactory data were obtained, on
the other hand, from a few mines that had been re-
opened, extended, or were otherwise accessible.

Field work was conducted by the writers from March
1 to the end of November in 1934, and from February 1
until late in September in 1935. The following geolo-
gists and engineers have worked on the project and have
contributed materially to the report: C. E. Bass, C. B.
Brown, C. G. Dickinson, D. H. Eargle, E. W. Ellsworth,
J. G. Englebert, P. P. Fox, W. J. Green, W. C. Hansard,
W. T. Holland, W. D. Johnston, Jr., T. L. Kesler, J. V.
Lewis, J. C. McCoy, R. A. Martin, J. A. Morrell, De-
catur Osburn, Jr., L. M. Prindle, C. B. Reed, L. D.
Rowland, W. W. Simmons, W. A. White, R. A. Wilson,
and E. R. Woolfolk.

In preparing the text of this report the two writers
have made full use of the notes and maps submitted
by the men listed above. Both writers participated in
preparing the generalized descriptions of the geology,
ore deposits, and related subjects. Mr. Pardee described
the mines and prospects in North Carolina and South
Carolina, and Mr. Park described those in Virginia,
Georgia, and Alabama.

It is with pleasure that the geologists engaged in this
investigation acknowledge the generous aid of the mine
operators and others with whom the work brought them
into contact. They are indebted to many persons for
valuable information, and particularly to the State Ge-
ologists W. B. Jones of Alabama, R. W. Smith and
G. W. Crickmay of Georgia, H. J. Bryson of North
Carolina, Stephen Taber of Soutk Carolina, and Arthur
Bevan and W. M. McGill of Virginia. A. B. Whiting,
chairman, J. J. Hedrick, W. L. Cotton, and other mem-
bers of the North Carolina Mineral Conferences have
cooperated throughout the work. The North Georgia
College, at Dahlonega, kindly made office space available
during two field seasons. Prof. J. C. Barnes of the
college faculty supplied maps and other material that
it would have been difficult to obtain elsewhere, and his
thorqughgoing and hearty cooperation did much to for-
ward the preparation of the report. Of the many mine
operators and owners who were helpful, special ac-
knowledgment is due to R. A. Newton of the Battle
Branch mine, and to the managements of the Howie,
Haile, Hog Mountain, Vaucluse and Franklin (Vir-
ginia) mines. The manuscript has benefited by the con-
structive criticisms of several members of the Survey,

in particular F. C. Calkins, T. B. Nolan, G. F. Loughlin,
A. 1. Jonas,and W. D. Johnston, Jr., and of J. H. Pratt,
who was State mineralogist of North Carolina from
1898 to 1906 and State geologist from 1906 to 1917.
Welcome assistance in the microscopic study of the rocks
was given by Jewell J. Glass and Clarence S. Ross of
the Federal Survey, particularly in identifying the topaz
and related rocks from the Brewer mine in South Caro-
lina. Acknowledgment for chemical work and assays
performed in the laboratory of the United States Geo-

~ logical Survey is given in the body of the report.

GEOGRAPHY
LOCATION AND ACCESSIBILITY

The gold deposits of the Southeastern States are scat-
tered throughout an area nearly 700 miles long, extend-
ing from the Great Falls of the Potomac, at the north
tip of Virginia, to eastern Alabama. Most of them are
confined to a belt from 10 to 100 miles wide that lies
along the southeast front of the mountains and within
the gently sloping and easily accessible region known
as the Piedmont. The belt is widest in the southern
part of North Carolina. In the northern part of Vir-
ginia it narrows to 10 miles or less and in eastern
Alabama to about 20 miles wide. Within this belt the
distribution of gold is not uniform; certain parts of
the belt contain many deposits, others few or none. A
few scattered gold deposits are known to occur in the
bordering mountainous region, mostly in western North
Carolina,

Most of the belt described is traversed by railroads,
and in recent years automobile highways have been ex-
tended into the most remote sections. A few districts
are 25 miles or more from a railroad or a paved high-
way, but most of them can be reached over dirt roads
a few miles long. The ready accessibility of the region
is favorable to the future development of the gold de-
posits, for much of the gold-bearing material mined in
recent years is sulfide ore, which, either in the crude
form or after concentration, must be shipped out of
the region for further treatment.

TOPOGRAPHY

The area considered in this report is a part of the
Piedmont province, a gently sloping dissected plateau
that lies east of the Biue Ridge and extends from south-
eastern New York to Alabama. Its general surface, as
represented by interstream areas, rise westward from
the edge of the coastal plain to the foot of the Appala-
chian Mountains. In northern Virginia the Piedmont
is 50 miles across. It widens greatly southward within
the State, and from southern Virginia to Alabama it
maintains a width of abput 100 miles. The maximum
altitude of the surface increases southward for a long
distance, being about 300 or 400 feet in northern Vir-
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ginia, 1,000 feet in North Carolina, and 1,500 feet in
northern Georgia.

The plateau is drained by streams that have cut val-
leys from 50 to 300 feet or more below the general
surface. The interstream areas are for the most part
flat or gently rolling, but in many places hills or low
mountains rise a few hundred feet or even 1,000 feet
or more above them. These features include isolated
masses, such as the celebrated Stone Mountain in Geor-
gia and Kings Mountain in North Carolina, and also
belts or chains of hills extending parallel to the trend
of certain rocks or structures, such as Findley Ridge
at Dahlonega in Georgia, and the South Mountains,
Brushy Mountains, and Uwharrie Hills in North

Carolina.
CLIMATE AND VEGETATION

The climate of the Piedmont region as a whole is
characterized by long, relatively warm summers and

SOUTHERN PIEDMONT

short mild winters. In the mountains and the higher
parts of the Piedmont, the summer weather is in general
delightfully cool; in the lower country the temperature
sometimes exceeds 100° F. Except for two or three
months during the winter, outdoor work can be carried
on in comfort. Each winter usually brings at least a
little snow, which however seldom lasts more than a few
days. Long-continued freezing temperatures are un-
usual, but there is frequently a long succession of cold
rainy and cloudy days. Thunder showers are common
during the summer months.

The average annual precipitation in most parts of the

_region varies from 45 to 60 inches, but it is greater in the

foothills of northern Georgia, particularly Rabun
County, south of the Great Smoky Mountains. The
average monthly and annual precipitation and temper-
ature for 12 representative points scattered throughout
the Piedmont region are given in the following table::

Average precipitation and temperature in Southeastern States

January | February | March April May June July August |September| October |November|December | Annual
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Birmingham, Ala__| 45| 5.52| 45.1| 5.06| 48.0| 5.30| 55.4| 4.81| 63.3| 3.95| 71.1| 4.46| 77.9| 5.17| 79.0| 4.26| 79.2| 3.38| 74.8| 2.42| 64.8| 3.31| 53.9| 5.14| 46.4| 53.18| 63.3
Goodwater, Ala____| 39| 5.24| 45.4| 5.53| 46.7| 5.86| 55.8| 4.16( 62.6| 3.67| 70.8| 4.07| 77.8| 5.82( 79.8| 4.70| 79.4| 2.90| 73.6| 2.74| 64.4| 3.25| 54.0| 4.85| 45.8| 52.79| 63.0
Atlanta, Ga_______ 67| 4.95| 42.6 4.79| 45.38| 5.30| 52.0| 3.61| 61.0| 3.47| 69.9| 3.74| 76.0| 4.65| 78.1| 4.45| 77.0| 2.99| 72.4| 2.59| 63.0| 3.03| 52.1| 4.70| 44.7| 48.27| 61.2
Dahlonega, Ga__ 41| 5.75| 41.2( 5.77| 42.7| 6.06| 50.8| 4.48| 58.6| 4.92| 66.3| 5.03| 73.3| 5.96| 75.8| 5.31| 74.9| 4.36( 70.5| 3.71| 59.7| 3.71| 49.7| 6.19| 42.2| 61.25| 58.8
Tallapoosa, Ga._ 34| 4.46| 42.6| 5.14| 43.9| 5.50( 52.9| 4.12| 60.0| 3.66| 68.6| 4.01| 75.7| 4.66| 78.1| 4.55| 77.4| 3.50| 73.1| 2.94|_____ 4.14| 51.0| 4.91| 43.2| 51.65|.____
Asheville, N. C 55| 3.10| 35.4| 3.15| 38.5| 3.97| 45.0 3.02( 53.9| 3.43| 62.6| 3.93| 68.7| 4.30| 71.7| 4.16| 70.5| 3.04| 65.0| 2.75| 55.3| 2.23| 45.1| 3.20| 37.8| 40.28| 54.2
Charlotte, N. 58| 4.00| 41.2| 4.18| 43.9| 4.17| 50.4| 3.31| 59.8| 3.63| 68.9| 4.22| 75.5| 5.10| 78.4| 5.07| 77.1| 2.99| 71.5| 2.95| 61.7| 2.57| 50.6| 3.86| 43.0| 46.05| 60.2
Greensboro, N. C__| 53| 3.51| 40.1| 3.91| 41.5| 4.36 50.0| 3.61| 58.3| 4.08| 67.8| 5.00| 74.9| 5.19| 77.9| 5.23| 76.6| 3.41| 71.0| 3.07| 60.4| 2.57| 48.9| 3.60| 41.1| 47.54| 59.0
Greenwood, S. C___| 50| 3.91| 43.0( 4.73| 44.4| 4.29| 52.7| 3.11| 61.2| 3.77| 70.3| 3.93| 77.2| 5.21| 79.5| 4.93| 78.3| 3.64| 73.4| 2.93| 62.2| 2.67| 51.9| 4.37| 43.6| 46.89| 61.5
Spartanburg, S. C__| 57 3.97| 41.7| 4.71| 43.5| 4.85| 51.2| 3.38| 60.1| 4.03| 69.0| 4.36| 76.1| 4.74| 79.0| 5.42| 77.5| 3.46| 72.2| 2.75| 60.9| 2.90| 50.6| 4.18| 42.2| 48.75| 60.3
Danville, Va____.__ 18| 3.47| 39.4| 3.48| 43.1| 3.64| 50.6| 3.26| 58.8| 3.73| 67.4| 3.79| 76.1| 4.52| 79.3| 4.44| 77.8| 3.06| 72.4| 2.82| 60.9| 2.33| 49.6| 3.27| 41.4| 41.81| 59.7
Fredericksburg, Va_| 43| 3.18| 36.6| 2.90( 36.9| 3.40| 46.8| 3.48| £5.3| 3.83| 64.9| 4.21| 72.2| 4.32| 76.6| 4.76| 74.9| 3.13| 69.2| 3.12| 58.7| 2.14| 47.1| 3.01| 37.5| 41.48| 56.4

A vegetation characteristic of the mild, rather humid
climate flourishes throughout the Piedmont. In many
places, particularly along stream bottoms, a dense
growth of blackberries, brambles, and many other vines
and shrubs makes travel difficult. Timber for mining
purposes is generally abundant and cheap. It is mainly

oak and pine, although hickory, poplar, and locust are
obtained locally. Most of the forest that originally
covered the whole region has been cut, and in large
sections it is replaced by dense second growth. Burn-
ing these woods to destroy underbrush is a common
practice, which, combined with excessive cutting, has
laid waste many square miles of country.

GENERAL GEOLOGY

The dominant rocks of the region are schists, quartz-
ites, slates, gneisses, granitic rocks, and volcanic tuffs
and flows (pl. 1). Except for some intrusive masses that
appear to be undeformed, the rocks are intricately fold-
ed and faulted. In general they are deeply weathered.
The area that contains the gold deposits is so large
that limitations of time precluded detailed study of

the rocks except in the vicinity of the more favorably
situated deposits. In an attempt, therefore, to round
out the report for the region as a whole, much material
gleaned from existing reports is utilized. A few of the
most informative of these reports are listed in the foot-
note below.! '
METAMORPHIC ROCKS

DISTRIBUTION AND SUBDIVISIONS

The gold-bearing metamorphic rocks crop out in
three well-defined northeast-trending belts. The east-
ern and western belts are similar, both being occupied
by schists and gneisses intruded by granitic and gneissic
rocks. Between them lies a belt occupied by a series of
old volecanic tuffs and flows (pl. 1).

.
1 Keith, Arthur, U. 8. Geol. Survey Geol. Atlas, Nantahala folio
(No. 143),  1907. LaForge, Laurence, Keith, Arthur, and Campbell,
M. R., Physical geography of Georgia: Georgia Geol. Survey Bull. 42,
1925. Adams, G. I, and Butts, Charles, Geology of Alabama : Alabama
Geol. Survey Special Rept. 14, 1926. Bayley, W. 8., Tate quadrangle,
Georgia : Georgia Geol. Survey Bull. 43, 1928. Knopf, E. B., and Jonas,
A. 1., Geology of the MecCalls Ferry-Quarryville distriet, Pennsylvania :
U. 8. Geol. Survey Bull. 799, 1929. Keith, Arthur, and Sterrett, D. B.,
U. 8. Geol. Survey Geol. Atlas, Gaffney-Kings Mountain folio (No. 222),
1931. Jonas, A. I., Structure of the metamorphic belt of the Southern
Appalachians : Am. Jour. Sci., 5th ser., vol. 24, pp. 228-243, 1932.
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The metamorphic rocks are separated into four
groups, based on geographic distribution, namely: (1)
the northern group, which includes the Wissahickon
formation and the Peters Creek quartzite in Virginia;
(2) the central group, which includes the Carolina
gneiss and the Roan gneiss of the Carolinas and north-
ern Georgia; (3) the southern group, in west-central
Georgia and Alabama, which includes the Talladega
slate, the Hillabee chlorite schist, the Wedowee forma-
tion, and the Ashland mica schist; and (4) the volcanic
series, which is known to extend from eastern Georgia
northward. The rocks of the first three groups are
lithologically similar. Together they form a belt that
is continuous along the strike and may well be correla-
tive, although their relationships are only partly known.

Gold deposits are found in each of the formations de-
scribed, and it was near these deposits that the rocks
were most thoroughly studied. For this reason the fol-
lowing descriptions tend to emphasize the features asso-
ciated with metallization.
however, to keep the descriptions regional in character.

NORTHERN GROUP

WISSAHICKON FORMATION

The term “Wissahickon mica gneiss” was first applied
by Bascom to a group of crystalline rocks in Cecil
County, Md.? Wissahickon has since been used by
Knopf and Jonas for schists in southeastern Pennsyl-
vania,® and by Jonas for much of the crystalline belt in
the Southern Appalachians (see pl. 1).* On the State
geologic map of Virginia ® the Wissahickon is shown as
occupying a belt 5 to 50 miles wide extending south-
westward from the Great Falls of the Potomac across
the entire State. It is assumed in this report that the
gneiss of the Wissahickon formation is equivalent to the
Carolina gneiss of the Carolinas and Georgia. A few
of the Virginia gold deposits are in gneiss of the Wis-
sahickon formation.

The Wissahickon formation was described by Knopf
and Jonas ¢ as consisting of oligoclase-biotite-muscovite
schist and gneiss with layers of micaceous quartzite.
This description applies well to the formation as it oc-
curs in Virginia. Its rocks are mostly dark gray or
greenish gray, and they are mostly fine grained, though
they. include locally coarser layers and nodules. In
places they are finely banded; elsewhere they are

2 Bascom, Florence, The geology of the crystalline rocks of Cecil
County : Maryland Geol. Survey, Cecil County, pp. 83-148, 1902.

3 Knopf, E. B., and Jonas, A. 1., Geology of the McCalls Ferry-Quarry-
ville district, Pennsylvania: U. 8. Geol. Survey Bull. 799, 1929.

+Jonas, A. I., Structure of the metamorphic belt of the Southern
Appalachians : Am. Jour. Sci., vol. 24, pp. 228-243, 1932. Geologic map
of the United States, U. 8. Geol. Survey, 1932,

5 Geologic map of Virginia: Virginia Geol. Survey, 1928.
8 Knopf, E. G., and Jonas, A. L, op. cit., pp. 25-35.

Aun effort has been made, -

massive. Garnet, kyanite,” staurolite, amphibole, and
chlorite are widely distributed, and in many specimens
they can be recognized with the unaided eye. In addi-
tion, calcite, epidote, zircon, apatite, and allanite have
been identified. The parallelism of the minerals is well
shown in thin sections. Some of the schist contains
small rounded quartz nodules, usually made up of nu-
merous interlocking grains. Foliation planes, as
brought out by micas and chlorite, may either abut
against the nodules or curve around them. A few crys-
tals of pyrite are nearly everywhere present.

PETERS CREEK QUARTZITE

The Peters Creek quartzite is shown on the geologic
map of Virginia ® as a band 2 to 5 miles wide extending
from southern Stafford County southwestward through
Buckingham County. Many of the Virginia gold de-
posits are in this quartzite.

The formation is dark gray or greenish gray, and is
chiefly composed of micaceous and chloritic quartzite,
with thin interbedded layers of schist. The minerals
are the same as those in the gneiss of the Wissahickon
formation that borders the quartzite, and although
quartz is generally more abundant in the quartzite than
in the gneiss, it is impossible in many places to distin-
guish between the two formations.

CENTRAL GROUP
CAROLINA GNEISS

“Carolina gneiss” is a term introduced by Darton
and Keith in 1901,° and it has been used since that
time in many reports dealing with the crystalline rocks
of the Piedmont from Virginia southward. It has also
been used for crystalline rocks west of the eastern es-
carpment of the Blue Ridge.

Jonas®® correctly does not consider the Carolina
gneiss a mappable unit, and refers most of the rocks
usually included in it to the Wissahickon formation.
But as the term “Carolina gneiss” is well established in
literature, it is here retained as a general name for the
micaceous crystalline schists and gneisses of Georgia
and the Carolinas.

As thus defined, the Carolina gneiss includes so many .
kinds of rock that it is not possible to outline its extent
with precision. In Alabama it is probably represented
by the crystalline formations described in the following
pages. North of the Carolinas these rocks are called
Carolina by some authors and Wissahickon by others.

7 Jonas, A. 1., Geology of the kyanite belt of Virginia : Virginia Geol.
Survey Bull. 38, pp. 5-16, 1932.

8 Geologic map of Virginia : Virginia Geol. Survey, 1928.

? Darton, N. H., and Keith, Arthur, U. S. Geol. Survey Geol. Atlas,
Washington folio (No. 70), 1901.
10 Jonas, A. I., Structure of the metamorphic belt of the Southern

Appalachians : Am. Jour. Sci., vol. 24, pp. 228-243, 1932. Geologic map-
of the United States, Southeastern quarter, U. S. Geol. Survey, 1932.
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Isolated areas of Carolina gneiss have been described

by Keith,"* by LaForge and Phalen,’? and by Bayley.*

The Carolina gneiss is extremely heterogeneous, com-
prising interlayered mica gneiss and schist, quartzose
schist, garnet schist and gneiss, kyanite schist, graphitic
schist, conglomerate, and quartzite, together with lay-
ers and lenses of granitic and pegmatitic rocks. These
rocks grade into one another and do not form mappable
units. Many gold deposits occur in this formation, and
the following descriptions are of rocks found near the
mining properties, particularly in northern Georgia,
but these rocks are thought to be more or less represent-
ative of the formation throughout its extent.

Mica schist—Mica schist is the dominant country
rock of the mineral deposits in northern Georgia. It is
light gray or bluish gray and breaks along smooth or
gently undulating mica-covered surfaces. The indi-
vidual minerals are difficult to recognize in hand speci-
mens. Muscovite is generally more plentiful than bio-
tite, but both are abundant and widespread, and both
are present in most specimens. Biotite is particularly
noticeable around individual garnet grains. Quartz
is also abundant, and many other minerals, usually de-
termined with the aid of a microscope, have been found
in small quantities. Feldspar grains, including me-
dium to sodic plagioclase, orthoclase, and microcline,
occur locally; they are usually dusty and in part are
altered to mica. Chlorite is generally present; it is
apparently derived in greater part from biotite, and
more rarely from amphibole, which is one of the less
abundant constituents of these rocks. Fine-grained
kyanite and tourmaline are found, especially near bodies
of pegmatite and quartz. Garnet and staurolite are per-
sistent minerals, and in a few areas garnet is one of the
most abundant constituents, some of the rock being
classifiable as garnet-mica schist. Locally calcite is
abundant, and several of the specimens obtained consist
almost entirely of calcite and muscovite. Apatite crys-
tals and grains of magnetite, rutile, and ilmenite occur
in small quantity, and epidote and zoisite are common.
A little allanite has been seen in several specimens.

The rock is almost entirely recrystallized. The min-
eral grains are usually parallel and have a wide range
in size. In places the fine-grained schist grades into
coarser schist and into mica gneiss of approximately
the same composition.

Garnet-mica gneiss—One phase of the Carolina

1 PDarton, N. H., and Keith, Arthur, U. S. Geol. Survey Geol. Atlas,
Washington folio (No. 70), 1901. Keith, Arthur, U. 8. Geol. Survey
Geol. Atlas, Cranberry folio (No. 90), 1903 ; idem, Ashville folio (No.
116), 1904 ; idem, Mount Mitchell folio (No. 124), 1905 ; idem, Nant-
shala folio (No. 143), 1907 ; idem, Pisgah folio (No. 147), pp. 2-3,
1907 ; idem, Roan Mountain folio (No. 151), 1907. Keith, Arthur, and
Sterrett, D. B., U. 8. Geol. Survey Geol. Atlas, Gaffney-Kings Mountain
folio (No. 222), 1931.

22 LaForge, Laurence, and Phalen, W. C., U. 8. Geol. Survey Geol.
Atlas, Ellijay folio (No. 187), p. 4, 1913.

3 Bayley, W 8., Geology of the Tate quadrangle, Georgia: Georgia
Geol. Survey Bull. 43, pp. 13-27, 1928.

gneiss consists mainly of quartz, garnet, and micas
(both biotite and muscovite). This garnet-mica gneiss
is a reddish or grayish mottled rock. In some specimens
it is massive, but most of it is foliated, and the gneiss
grades into mica schist. Much of the garnet is in well-
developed crystals (pl. 2, 4), but in places the mineral
has yielded to great pressure and forms flat discoidal
nodules. The mica plates usually bend around the gar-
nets, but the other constituents of the rock form elongate
particles between the mica flakes. Ieldspars are abun-
dant in a few places. The accessory minerals are the
same as those in the mica schists.

Quartzites and conglomerates—The Carolina gneiss
includes isolated lenses of quartzite and conglomerate,
and of the material described by Bayley ** as graywacke.
The quartzites vary in texture, and are generally in mas-
sive beds a few feet thick separated by thin layers of
mica schist. In color they range from light to dark
gray, depending largely upon the proportions of the
different minerals; in places they are mottled or speck-
led. In general they contain considerable mica and
are distinctly foliated.

Exposures near the White County mine, in Georgia,
appear to be typical of the quartzite over large areas.
The rock is so coarse grained that most of its constitu-
ents can be identified in hand specimens. Quartz is the
most abundant mineral, but some of the rock is about
25 percent biotite. Feldspars are common; medium to
sodic plagioclase, orthoclase, and microcline have been
identified. The accessory minerals present in the mica
schist are all found in the quartzites. The minerals are
in parallel arrangement, and locally the rock grades into
typical quartz-mica schist.

At the Kin-Mori mine, in Georgia, layers of black or
dark-brown quartzite are common in mica schist. No
unweathered rock of this type has been seen. The
weathered material examined consists almost entirely of
rounded and elongated grains of quartz, stained with
iron oxide or manganese oxide. In places this quartzite
contains small pebbles and grades into pebbly quartz-
ites and conglomerates. Small shreds of micas and
chlorite and a few garnets are commonly found.

Kyanite schist—Small crystals of kyanite occur in
much of the Carolina gneiss. Kyanite is rarely abun-
dant near the gold-mining properties, but in a few places
it becomes one of the dominant minerals, and locally
it may be of some commercial importance.® The kyanite
schist is generally a facies of the mica schist and garnet-
mica schist, into both of which it grades, and some
quartzitic layers contain much kyanite.

Limestone and graphitic schist—Marble of various
kinds occurs with the Carolina gneiss at and near Kings

14 Bayley, W. 8., Geology of the Tate quadrangle, Georgia: Georgia
Geol. Survey Bull. 43, pp. 19-24, 1928.

15 Prindle, L. M., and others, Kyanite and vermiculite deposits of
Georgia : Georgia Geol. Survey Bull. 46, 1935.
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Mountain.’* Some of the rocks rich in calcite (pl. 2, B)
may have been derived from impure limestone. Ina few
places disseminated fine-grained graphite gives a black
color to the schists.””

ROAN GNEISS

The Roan gneiss, as defined by Keith, '® comprises all
the hornblende schist, hornblende gneiss, and schistose
diorite that form sheetlike irregular masses in the essen-
tially coextensive Carolina gneiss. Especially in the
larger masses, the Roan gneiss apparently cuts across
the bedding planes of the Carolina gneiss and is prob-
ably derived from intrusive rocks.® Bayley 2 believes
that the rocks called Roan gneiss are of several different
ages. They include dikelike and sill-like bodies of
amphibolite. Some of them are only a few inches thick,
but in Lumpkin County, Ga., Keith mapped much larger
bodies, in places several miles wide.?* In this same re-
gion thin layers of amphibole schist are associated with
the ore deposits. Many of these layers, and also scat-
tered crystals of amphibole, appear to have been formed
by recrystallization of original constituents of the
schists.

The Roan gneiss is generally dark greenish-gray to
nearly black. Amphibole needles are commonly visible
in it, and streaks of epidote and quartz are conspicuous
in some places. KElsewhere the rock is speckled and
streaked with dark-green amphibole and white quartz.
Locally biotite takes the place of amphibole as the most
abundant constituent, and some layers, generally not
more than a few feet thick, consist mainly of chlorite.
Some of the gneiss is so dense and fine-grained that its
minerals cannot be identified with the unaided eye.

Rock that is characteristic of much of the Roan gneiss
is well exposed in two abandoned quarries near Clay
Creek Falls, in Lumpkin County, Ga. This rock is a
dark-greenish, medium- to fine-grained amphibole
schist. It contains much quartz, veinlets of which fill
many of the joint cracks. In places the foliation is
crosscut by epidote stringers, whieh are commonly bor-
dered by fine-grained white quartz that contains no
amphibole next to the epidote; away from the cracks

the quartz gradually decreases in quantity and amphi-

bole increases. Some of the quartz stringers, which
contain small amphibole needles oriented at random,
apparently crystallized after the formation of the
gneissoid structure. Pyrite crystals are widely distrib-

18 Keith, Arthur, U. S. Geol.
Mountain folio (No. 222), 1931.

17 LaForge. Laurence, and Phalen, W. C., U. 8. Geol. Survey Geol.
Atlas, Ellijay folio (No. 187), p. 4, 1913.

18 Keith, Arthur, U. S. Geol. Survey Geol. Atlas, Roan Mountain folio
(No. 151), p. 3, 1907.

1 Keith, Arthur, idem. Bayley, W. S., Geology of the Tate quadrangle,
Georgia: Georgia Geol. Survey Bull. 43, pp. 27-29, 1928. Crickmay,
G. W. Status of the Talladega series in Southern Appalachian stratig-
raphy : Geol. Soc. America Bull.,, vol. 47, pp. 1385-1386, 1936.

20 Bayley, W. S., op. cit., pp. 28-29, 1928.

2 Keith, Arthur, Geologic map of Dahlonega special area: U. S.
Geol. Survey.

Survey Geol. Atlas, Gaffney-Kings

uted. Under the microscope this rock appears banded,
and is found to consist almost entirely of pale-blue to
straw-colored amphibole, mixed in varying proportions
with quartz. Epidote, calcite, chlorite, and rutile are
generaly present in small quantity. The rock has been
so entirely recrystallized that it shows no trace of its
original texture or structure.

Specimens of Roan gneiss collected at 15 localities in
Georgia, from Cherokee County to White County, have
been studied microscopically. Hornblende is the most
abundant mineral in the rock, of which it may form
as much as 90 percent. Quartz is next in abundance.
Small quantities of medium to sodic plagioclase, bio-
tite, epidote, chlorite, carbonates, rutile, magnetite, sul-
fides, and apatite are generally present. Kyanite,
staurolite, muscovite, garnet, zircon, and titanite have
been found but are not of frequent occurrence and are
nowhere abundant. The rocks are all gneissic and com-
pletely recrystallized.

SOUTHERN GROUP

TALLADEGA SLATE

The Talladega slate occupies a belt, as much as 10 or
15 miles wide, in east-central Alabama, extending from
Georgia southwestward through Heflin, in Cleburne
County, to Chilton County, where the formation passes
under the Coastal Plain deposits. On the north and
west the slate is bordered by formations known to be
Paleozoic, and on the southeast by crystalline rocks,
chiefly the Hillabee chlorite schist and, in a few places,
the Ashland mica schist.?> Its contacts with adjacent
rocks are obscure, and its relation to them is unknown.

Butts # describes the Talladega slate as possibly
30,000 feet thick. The formation consists in greater
part of slate or phyllite, interbedded with conglomer-
ate, sandstone, limestone, marble, dolomite, chert,
graphitic slate, and quartz schist. Near the gold de-
posits of the Riddles Mill-Gold Log district the country
rocks are typical phyllites of the Talladega formation;
they are mostly of a uniform gray color and break
readily into flat slabs. Small crystals of pyrite can be
seen, but the other minerals are rarely coarse grained
enough to be distinguishable. In partly weathered out-
crops the pyrite grains have been oxidized to tiny spots
of red or yellow iron oxide which contrast with the gray
phyllite; extreme weathering transforms the rock to
laminated red and yellow clay.

Under the miscroscope Larsen found the phyllite to
be a fine-grained aggregate of muscovite and quartz
mixed with a little chlorite, kaolin, and feldspar.** In

22 Crickmay, G. W., Status of the Talladega series in Southern Ap-

palachian stratigraphy: Geol. Soc. America Bull.,, vol. 47, pp. 1371-
1392, 1936.

23 Butts, Charles, Geology of Alabama : Alabama Geol. Survey Special
Rept. 14, pp. 49-61, 1926.

2t Larsen, H. 8., Geology of Alabama : Alabama Geol. Survey Special
Rept. 14, p. 50, 1926.
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all the specimens examined a distinet parallel arrange-
ment of the minerals is evident. In some there are well-
defined layers, distinguished by difference in grain size
and probably due to bedding, and these layers are cut by
the foliation planes at angles up to nearly 40°. The
phyllite appears to represent both clay and sandy shale.

HILLABEE CHLORITE SCHIST

The Hillabee chlorite schist forms a narrow band,
about 2 miles wide at its widest part, that trends north-
eastward for nearly 100 miles across the western part of
the crystalline area of Alabama, lying between the Ash-
land mica schist on the southeast and the Talladega
slate on the northwest. According to Adams? the
schist is cut off by a fault near Arbacoochee, in southern
Cleburne County. In several places along the belt the
schist thins considerably, and in some places it is absent,

This formation strongly resembles, and may possibly
be equivalent to, parts of the Roan gneiss of Georgia
and the Carolinas. Adams?* believed that it was de-
rived from an igneous rock that had been intruded

along a thrust fault between the Ashland mica schist

and the Talladega slate.

In some places, as near Coleta and the King pros-
pect at Chulafinnee, the rock is relatively massive and
greenish gray. Individual grains of feldspar and
quartz can be recognized in the hand specimens, and
magnetite grains up to an eighth of an inch in diameter
are conspicuous. Where exposures of the Hillabee are
relatively narrow, as near Pyriton and Millerville, the
rock is generally bright green or grayish green, and
is more schistose than elsewhere, so that it breaks into
thin sheets. East of Clairmont Springs, contacts be-
tween the Hillabee chlorite schist and Talladega slate
and between the Hillabee and the Ashland mica schist
can be seen in road cuts and washes. These contacts are
tight, and there is no evidence of extensive faulting
along them. Narrow bands of chloritic schist locally
alternate with narrow bands of mica schist and slate.

Ross #* described coarse-grained specimens collected
by Adams 1 mile south of Chandler Springs as follows:

The original texture of the rock has been partly preserved.
Euhedral outlines of plagioclase and albite twinning lamellae
are occasionally present. Hornblende crystals are distorted and
more or less altered, but parts of them appear to be original.
Part of the quartz may be original. The rock is altered, and
zoisite has formed at the expense of feldspar and chlorite from
hornblende. Veinlets of secondary quartz cut the rock. It has
not undergone much recrystallization and much of the original
structure has been preserved. The structure and minerals are
those of an igneous rock that was possibly a diorite.

This description could well be applied to the coarse-
grained rock from the King prospect shaft, except that

2 Adams, G. 1., Geologic map of Alabama, 1926.

26 Adams, G. I., Geology of Alabama: Alabama Geol. Survey Special
Rept. 14, pp. 38-39, 1926.

2TRoss, C. 8., Geology of Alabama: Alabama Geol. Survey Special
Rept. 14, p. 38, 1926.

in this rock epidote and carbonates are abundant. The
formation also includes fine-grained, more schistose ma-
terial, which consists of quartz, chlorite, carbonate, mus-
covite, epidote, and a very little altered plagioclase.
Brooks #¢ regarded one specimen studied by him as be-
ing probably an altered diabase.

Neither field observation nor petrographic study give
conclusive evidence regarding the origin of the Hillabee
chlorite schist. It may be either a sheared basic in-
trusive, as Adams suggests, or, as believed by Jonas,*
a rock originally of different character, changed to its
present habit by retrogressive metamorphism along a
fault zone (phyllonite). '

The Hillabee chlorite schist is usually more strongly
mineralized than the adjacent formations. It contains
numerous gold-bearing lodes, and where it occurs in
large areas its outcrops were formerly washed for gold.
Large bodies of pyrite have been mined from it near
Pyriton. The more schistose material is easily eroded,
and its line of outcrop is usually marked by a shallow
depression.

WEDOWEE FORMATION

The Wedowee formation, which contains many of the
gold deposits in Alabama, is exposed in three belts. The
longest of these belts passes through the center of the
crystalline area, extending from a place on the Coosa
River and south of Rockford, Ala., northeastward into
Georgia, where it pinches out.** This belt attains its
maximum width of about 10 miles between Goldville and
Wedowee, and narrows southward where it is invaded
by the Pinckneyville granite. Another belt, about 2
miles across, trends northeastward through Rockford
and pinches out about 3 miles east of Ashland. A third
belt, less than 3 miles across, extends northeastward
through Jacksons Gap; this belt gradually narrows
northward and pinches out in southern Randolph
County. At their southward ends all three belts are
covered by Coastal Plain deposits. Many small ex-
posures of rocks that probably belong to the Wedowee
formation are surrounded by the Pinckneyville granite
and the Ashland mica schist, but the relations of the
formation to the adjacent rocks are unknown.

The Wedowee formation is thought to be a partly
metamorphosed and recrystallized series of shales and
sandstones. It consists of slates, phyllites, schists, and
quartzites. Near the mineral deposits it is character-
ized by carbonaceous material, perhaps amorphous

graphite, which gives it a black or dark-gray appear-

28 Brooks, A. H., in Smith, BE. A., A general account of the character,
distribution, and structure of the erystalline rocks of Alabama and the
mode of occurrence of the gold ore: Alabama Geol. Survey Bull. 5, pp.
192-193, 1896.

20 Jonas, A. I., Structure of the metamorphic belt of the Southern
Appalachians : Am. Jour. Sci., 5th ser., vol. 24, pp. 228-243, 1932.

30 Adams, G. 1., Geologic map of Alabama, 1926. Crickmay, G. W.,
Manuscript geologic map of Georgia, on file, State Geologist’s office,
Atlanta, Ga.
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ance on weathered surfaces. According to Adams
however, much of the formation contains no graphite
but does contain such metamorphic minerals as mica,
garnet, staurolite, and kyanite. The parts of the Wedo-
wee formation examined during this survey are gen-
erally so fine grained that their mineral constituents
can rarely be distinguished in hand specimens. Fine-
grained, massive, silky-appearing, black tourmaline has
however been found-as float in several places, and in the
Goldville district small red garnets are common. In
some specimens, also, small grains of various meta-
- morphic minerals and of quartz can be recognized. In
general, however, the rock is dark gray or black, and is
thinly laminated, smooth, and shiny. In many places
the bedding is marked by layers of quartzite, less than
114 inches thick, alternating with finer materials; these
layers are particularly noticeable at the Lowe property
near Goldville and near the south end of Hog Mountain.
In some places the bedding planes are cut at small an-
gles by the schistosity; in others the two are approxi-
mately parallel. Near Jackson’s Gap a conspicuous
ridge, known as the Devils Backbone, is held up by a re-
sistant layer of white to light-gray quartzite 10 to 20
feet thick. Quartzite lenses and layers are widely dis-
tributed in this formation but none has been found that
is persistent enough to warrant mapping.

When studied under the miscroscope, the black slates
and schists are found to consist mostly of rounded grains
of quartz and fine flakes of muscovite, and to contain
considerable carbonaceous material. A few small
grains of greenish-gray tourmaline and red garnet are
present, and pyrite crystals are locally abundant. Some
specimens contain small rounded nodules of quartz in
a finer groundmass. These nodules are cracked, and
locally recrystallization has begun along the cracks.
In general the minerals are alined and foliation is well
developed, but in some specimens narrow alternating
layers of roughly sorted grains suggest bedding.

ASHLAND MICA SCHIST

The Ashland mica schist, which contains gold-bear-
ing quartz in many places, forms two broad belts trend-
ing northeastward, one on each side of the main mass
of the Wedowee formation. The northwestern belt has
a maximum width of 12 to 14 miles and passes through
Ashland, Ala., the type locality. According to Adams
this belt is cut off by a fault near Arbacoochee, in south-
ern Cleburne County, Ala. The southeastern belt lies
between two belts occupied by the Wedowee formation,
one passing through Goldville and one passing through
Jacksons Gap. It is about 5 to 7 miles wide and can be
traced for about 100 miles northeastward into Georgia,

31 Adams, G. I., Geology of Alabama : Alabama Geol. Survey, Special

Rept. 14, p. 37, 1926.
32 Adams, G. I., Geologic map of Alabama, 1926.
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having been recognized by Crickmay * as far north as
Dawson County, Ga., where it is not easily distinguished
from the Carolina gneiss. The relations of the Ashland
to adjacent rocks are not known.

Within the broad belts of schist, thin, more or less
regular layers of several kinds of rock alternate with
one another. The most abundant rocks in the forma-
tion are a garnetiferous biotite schist and a siliceous,
coarse-grained, flaky, graphitic muscovite schist.*
These rocks intergrade, and some of the graphitic schist
contains garnet. Quartz is one of the chief minerals in
both rocks, and in some areas the schists consist mostly
of quartz and mica: In hand specimens the schist
usually appears gray and individual minerals can be
readily recognized. Foliation planes are generally well
developed, but some of the more garnetiferous rock ap-
pears massive or rudely banded. Hornblende schist is
present locally, and basic and silicic intrusives are
common.

Weathered outcrops of the formation usually consist
of dark-reddish or pinkish clays that contain large num-
bers of reddish or bronze-colored mica flakes. Con-
spicuous in many exposures are roughly diamond-shaped
scales or “buttons” of quartz and mica, generally less
than three-quarters of an inch in diameter and about
an eighth to a quarter of an inch thick; they appear to
be bounded by two intersecting sets of foliation planes.
In many places the ground is thickly strewn with small
partly weathered garnets.

Because of the extremely varied composition of these
rocks, their microscopic features cannot be adequately
determined by study of the material at hand, which
consists of specimens from only a few scattered locali-
ties. Some outstanding features may however be men-
tioned. Near the Franklin mine, northwest of Ashland,
is a mineralized zone in which the schist contains ex-
ceptionally large quantities of small reddish to lavender
garnets, together with considerable quartz, some biotite,
muscovite, and highly altered medium to sodic plagio-
clase, and a litfle magnetite, chlorite, and apatite. Ma-
terial from the Franklin mine pits shows partly altered
crystals of microcline and orthoclase. Some layers of
schist near the mine contain large numbers of graphite
flakes, and at the Hobbs prospect kyanite crystals are
found in quartz-mica schist. It is a striking fact that,
in general, garnet is abundant in the mica schists near
the gold-bearing lodes, and that its abundance decreases
away from the lodes.

The origin of the schist has been almost totally ob-
scured by metamorphism and recrystallization, but the
rocks from which it was derived were probably in part

sedimentary and in part igneous.

3 Crickmay, G. W., Manuscript geologic map of Georgia. On file,
State Geologist’s office, Atlanta, Georgia.

3¢ Adams, G. L., Gold deposits of Alabama : Alabama Geol. Survey Bull.
40, p. 15, 1930.
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VOLCANIC SERIES

Rocks of volcanic origin, in which slaty cleavage or
schistose structure is more or less prominent, crop out
in a belt extending along the southeast border of the
Piedmont from southern Virginia to east-central Geor-
gia. These rocks, called “talcose slates” by the early
geologists, have been described by later geologists as
the Monroe beds or Monroe slates * in North Carolina,
and as the Virgilina greenstone or the Virgilina volcanic
rocks in Virginia,* and in various places as the “slate
series.” In North Carolina the belt lies east of Greens-
boro and Concord; in South Carolina it crosses Lan-
caster County and passes under Coastal Plain sediments,
but reappears, near Augusta, Ga.* On the east the belt
is in some places overlain by Coastal Plain deposits and
in some places bounded by crystalline rocks. In Geor-
gia, rocks probably to be correlated with the volcanic
series are found in three belts, each surrounded by
Coastal Plain deposits and crystalline rocks.* One belt
trends northeastward through Baldwin, Hancock, War-
ren, Taliaferro, McDuffie, Columbia, Wilkes, and Lin-
coln Counties; another lies wholly within Oglethorpe
County; and a third extends southeastward through
Milledgeville, Baldwin County. As the volcanic rocks
are less thoroughly metamorphosed than the adjacent
schists, they may be younger, but the relations at the
contacts are obscure. Many of the larger gold deposits,
such as those at the Haile and Brewer mines in South
Carolina, are in this series, and for this reason the rocks
are described in more detail than some of the other
formations.

Most observers have agreed that these rocks originally
consisted chiefly of bedded volcanic tuffs, rhyolitic or
perhaps dacitic in composition, interbedded with some
sandstone and other sedimentary rocks. In many places
the original texture and bedding is but little or not at
all obscured by later alteration. In Union County,
N. C., and in neighboring areas the rock is still recogniz-
able as a fine-grained water-laid tuff, in places resem-
bling a varved clay (see pl.2,(). Along State Highway
No. 27, in Stanly County, N. C., just west of the Yad-
kin River, beds exposed to a thickness of 40 feet or more
contain many small cavities whose form shows that they
were once occupied by crystals of thenardite, a soluble
sodium sulfate of contemporaneous origin. This fact
is interpreted to mean that the beds were deposited
during a period of arid or semiarid climate.

Farther northeast, in Montgomery, Randolph, and
Guildford Counties, coarser-grained tuffs, flows, and

35 Nitze, H. B. C., and Hanna, G. B., Gold deposits of North Carolina :
North Carolina Geol. Survey Bull. 3, pp. 36-37, 1896.

38 Laney, F. B., The geology and ore deposits of the Virgilina district
of Virginia and North Carolina: Virginia Geol. Survey Bull. 16, pp.
18-36, 1917. Jonas, A. I., Kyanite in Virginia : Virginia Geol. Survey
Bull. 38, p. 24, 1932.

3" Jonas, A. I., personal communication.
38 Crickmay, G. W., personal communication, 1935.

volcanic breccias, classified as andesitic, dacitic,. and
rhyolitic, are abundant (see pl. 3, 4). Certain massive
and resistant layers form prominent ridges, of which
Flat Swamp Mountain and the Uwharrie Hills are ex-
amples. In places, particularly in Union and Stanly
Counties, basic sills and dikes are included in the group.

In the neighborhood of the Haile and Brewer mines
the bedding and tuffaceous texture can still be seen, but
elsewhere those features are largely or entirely ob-
scured by foliation and other secondary features.

As mapped in Georgia by G. W. Crickmay,® the
volcanic series consists of quartzite (on Graves Moun-
tain), gray slate, phyllite that is in part chloritic, fine-
grained sericite schist, volcanics that are in part amyg-
daloidal, and tuffs. It is cut by many silicic intrusives.
In some places bedding planes are easily recognized ;
the rocks are generally thin bedded, few individual
beds being more than 6 inches thick, and varve-like
layers half an inch or so in thickness are fairly common.
The amygdules in the volcanics do not appear deformed
and, in general, the rocks are but slightly metamor-
phosed

Microscopic examination of specimens representing
the finer-grained beds, taken in North Carolina, South
Carolina, and Georgia, reveal their tuffaceous character
and water-laid bedding. All the specimens contain
fragments of feldspars, quartz, and micas. Nearly all
contain accessory titanite or rutile or both, and several
contain devitrified glass and small crystals of an amphi-
bole. Most of the specimens appear to be near rhyolite
or dacite in composition. The minerals formed as a
result of metamorphism of the volcanic rocks to schists
or slate are chiefly epidote, chlorite, carbonates, sericite,
and pyrite; several specimens also contain zoisite, and
garnet was observed in one specimen.

Similar rocks in the Silver Hill and Gold Hill dis-
tricts are described by Pogue * and Laney.®* The va-
rieties identified by Pogue at Silver Hill are silicic fine-
grained and coarse-grained suff, silicic volcanic breccia,
rhyolitic and dacitic flows, and andesitic tuff and brec-
cia. Descriptions and analyses of hand specimens of
the rocks from several mines in eastern Georgia have
been published by Jones.*

INTRUSIVE ROCKS

In the pages that follow, particular attention is given
to those intrusive bodies that are associated with or
thought to be directly related to the gold deposits.
Many large bodies of granite gneiss and other intrusive
rocks not thus related are not described or discussed,

3 Crickmay, G. W., op. cit.

40 Pogue, J. E., The Cid mining district of Davidson County, N. C.:
North Carolina Geol. Survey Bull. 22, pp. 39-68, 1910.

41 Laney, F. B., The Gold Hill mining district, North Carolina : North
Carolina Geol. Survey Bull. 21, pp. 2545, 1910.

4 Jones, S. P., Second report on the gold deposits of Georgia : Georgia
Geol. Survey Bull 19, pp. 54-64, 1909.
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A. GARNET METACRYSTS IN MUSCOVITE SCHIST, CAPPS MINE, MECKLENBURG COUNTY, N. C.
Black grains are pyrite. Photomicrograph by K. E. Lohman.

B. MARBLE BAND IN CAROLINA GNEISS, BATTLE BRANCH MINE, LUMPKIN COUNTY, GA.

Nodules in the gneiss consist of garnets and quartz. Polished slab.

C. FINE-GRAINED BANDED TUFF (VOLCANIC SERIES), STANLY COUNTY, N. C.

Bands represent bedding. Cleavage is horizontal, crossing bedding at an angle of 45°.
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v

C. VIEW SHOWING RELATIONS OF SHEARED GRANITE (G) TO AMPHIBOLE GNEISS (R), BARLOW MINE, LUMPKIN COUNTY, GA.
Photograph by C. B. Reed.
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and few generalizations concerning the intrusive rocks
are made. The basic dikes of Triassic age are treated in
a separate section (see p. 20.)

Individual intrusive masses in the Southern Pied-
mont have been dated by some writers according to the
degree of metamorphism that they have undergone; *
the more thoroughly sheared and gneissic masses have
generally been classified as Ordovician to pre-Cambrian,
and the massive undeformed bodies as late Carboni-
ferous. In general the determination of age by differ-
ence in degree of metamorphism may hold, but in some
particular places it does not. At Hog Mountain in

Alabama, for example, the small intrusive body is mas-

sive at the mine ; but southward it becomes more sheared
until finally its igneous texture is lost and it grades into
a muscovite schist. Many narrow dikes, such as one
at the Barlow mine in north Georgia, have been thor-
oughly sheared (see pl. 4, 4). Where mapped on the
basis of degree of metamorphism these dikes are in-
cluded in the older granites; but as they are in general
intimately associated with the ores, which are later than
the granites, and in places cut across foliation planes
in the surrounding schists, the writers of this report
believe they were intruded after part of the regional
deformation had taken place, and were sheared during
later movement. It therefore seems reasonable to in-
clude many of these narrow sheared intrusive masses
with the late Carboniferous granites. Granite that is
elsewhere massive is strongly sheared at the Rudisil
mine in North Carolina. Many other examples might
be cited of massive granitic intrusive bodies that grade
into sheared and gneissic rocks. It is thus evident that
although in general the older intrusive rocks are prob-
ably more deformed than the younger rocks of similar
composition, some of the younger rocks are more sheared
and metamorphosed than some of the older ones. Many
of the smaller intrusive bodies cannot be shown on the
map (pl. 1), and no effort was made to distinguish the
intrusives of Paleozoic age in Alabama on the map.

VIRGINIA

Intrusive bodies are widely distributed through the
Piedmont region of Virginia, and they are especially
common in the areas occupied by the Wissahickon for-
mation and the Peters Creek quartzite. Most of them
are elongate in a northeasterly direction, parallel to the
regional schistosity. Both gneissic and massive bodies
of all sizes are found, and many of them are more than
10 miles long by 38 to 5 miles wide.

As shown by the geologic map of Virginia,* most of
the intrusive masses in the Piedmont belt consist of
granite and granite gneiss, but they include a few bodies
of quartz diorite. In the present survey none of the

3 Jonas, A. I, Geologic map of the United States: U. 8. Geol. Survey,

1932.
“ Geologic map of Virginia, Virginia Geol. Survey, 1928.

larger intrusive masses was studied, but a little informa-
tion was obtained about two small ones, one exposed at
the Franklin mine in Fauquier: County and the other
at the United States mine in Spotsylvania County.

The boundaries of the intrusive mass at the Franklin
mine have not been traced, the rock being exposed only
in old open-cuts and in the underground workings.
The rock is light colored, and mottled in greenish gray
and white. The outlines of the individual minerals are
rarely sharp, but quartz, chlorite, and feldspar can be
identified. Near the mineral deposits the rock is a
sericite schist, but elsewhere it is massive and only
slightly gneissic. In thin section it is seen to consist
mainly of quartz, chlorite, and highly altered sodic
plagioclase, with less calcite, zoisite, epidote, sericite,
and a little altered amphibole. The rock is so much
altered that its original character cannot be established
with certainty, but it was probably a diorite or quartz
diorite.

At the United States mine there are igneous rocks of
two types, both probably forming intrusive bodies.
These rocks are exposed only in the saprolite zone, and
their original composition is therefore uncertain. One
has a medium-grained granitoid texture and is massive
or slightly gneissic. It contains sparse grains of quartz

.in a matrix .of mottled brown and whitish clay. The

other is a fine-grained dense rock showing, at the sur-
face, a few crystals of amphibole, and feldspar, and cor-
roded grains of quartz in a massive fine-grained ground-
mass. No parallelism of the mineral components was
seen. Under the microscope the rock is found to con-
tain large corroded crystals of quartz, bluish to pale
straw-colored amphibole, and feldspars, in a fine-
grained groundmass of quartz and lath-shaped feld-
spar. Both albite and orthoclase can be identified, but
the rock is badly weathered, iron-stained, and dusty. It
may have been originally a dacite porphyry or a rhyolite

porphyry.
NORTH CAROLINA AND SOUTH CAROLINA

Within the areas of metamorphic rocks that are chiefly
exposed in the Carolinas, there are two principal belts
of granites, probably of late Paleozoic age. One belt
lies northwest, and the other southeast, of the outcrop
of the volcanic series. The northwestern belt extends
southwestward from a point north of Greensboro, N. C.,
to the vicinity of Elberton, Ga., passing through Salis-
bury and Charlotte, N. C., and York, S. C. The south-
eastern belt extends from a point north of Petersburg,
Va., to the vicinity of Columbia, S. C., where, according
to Kesler,* it consists of injection gneiss. Outside of
these two belts of granites are large bodies of granitic

gneiss.

45 Kesler, T. L., Granite injection processes in the Columbia quad-
rangle, South Carolina : Jour. Geology, vol. 44, pp. 32-44, 1936.



18 GOLD DEPOSITS OF THE SOUTHERN PIEDMONT

West of the volcanic series, in Mecklenburg County,
N. C,, there is a coarse-grained gray granite that con-
tains black biotite or black amphibole. Dark-gray
quartz diorite, rich in amphibole, also occurs abundantly
there, and underlies many of the flat areas, covered with
dark soils, known as “black-jack lands.” In most
places the intrusive rocks are gneissic or platy. In
eastern Gaston County, N. C., is a large area of the
Yorkville granite, which was described by Keith.*
Parts of this granite crop out in characteristic “mush-
room” forms. (See pl. 3, B.)

Granite near Salisbury has been described in det'ul
by Laney # as being chiefly of a soda-rich variety that
contains epidote, chlorite, sericite, and other alteration
products. The granite is porphyritic in places and is
massive, not gneissic. A quartz diorite, considered
older than the lighter granite, also occurs in that area;
both rocks cut the volcanic series.

GEORGIA

Many granitic intrusive masses are found in the min-
eralized region of Georgia. Some, such as granite mass
at Hightower, are miles in extent, others are small dike-
like bodies. The rocks exhibit a wide range of meta-
morphism and hydrothermal alteration ; some are typi-
cal gneisses, others show no obvious foliation. Most are
medium grained and light colored. All contain micas,
biotite being especially abundant but muscovite fairly
common ; hornblende granites are rare. = Sodic plagio-
clase is the most common feldspar, though orthoclase
or microcline is found in all the granites; some of the
larger masses of granite contain feldspar phenocrysts
an inch or more across. Carbonates and epidote are
widely distributed. '

No attempt has been made to map these bodies or to
separate them on the basis of degree of metamorphism.

- Many of the gold deposits of northern Georgia, par-
ticularly those in Lumpkin County, are in sheared gra-
nitic dikes. For this reason these rocks were studied
with some care, so that the following descriptions are
comparatively detailed.

The dikes cut the regional schistosity at small angles.
They are irregular in shape and size; one at the Barlow
mine, for example, varies in thickness from a few inches
to a hundred feet or more (see pl. 3, ¢'). These dikes
are common in the properties along the strike of the
Barlow mineralized zone, on Findley Ridge, and also in
the neighborhood of the Singleton and Consolidated
properties, north of Dahlonega. The McDonald pros-
pect, about 2 miles northeast of Dahlonega, and the
workings on the L. J. Boyd property are in typical
sheared granitic dikes. Some of the best exposures of
this rock are in the open cuts at the Barlow and Topabri

4 Keith, Arthur, and Sterrett, D. B., U. 8. Geol. Survey, Geol. Atlas,

Gaffney-Kings Mountain folio (No. 222), p. 6 1931.
47 Laney, F. B., op. cit., pp. 45-55, 1910.

mines; others are on the Dawsonville road, about a mile
west of Dahlonega.

The sheared granitic dikes consist of medium-gray
rocks, whose gneissic structure is accentuated by streaks
of black, gray, and bluish-gray minerals, and which
break along rough, grooved, mica-covered surfaces.
Small bluish opalescent quartz nodules are conspicuous,
and indistinct white spots and sulfides are common.
Weathered outcrops of the rock resemble weathered ex-
posures of the mica schist in the Ca,rohna gnelss but are
generally more plnklsh

Under the microscope the dike rock is found to be
made up of fine-grained quartz, orthoclase, zoned sodic
plagioclase, greenish-brown biotite with pleochroic
halos around tiny inclusions, muscovite, and chlorite.
A few grains of zircon, magnetite, and apatite are gen-
erally present, and calcite is abundant in some places.
A few feldspar grains are cracked, and small grains of
albite and orthoclase have formed along the cracks. A
parallel arrangement of the mineral grains is visible in
all specimens and is well developed in most of them.
The conspicuous nodules or “eyes” of quartz are thought
to have been introduced late in the metamorphic his-
tory. An “eye” generally consists of several interlock-
ing grains, but it may consist of a single rounded grain,
traversed by cracks filled with tiny interlocking grains
of later quartz. Plate 4, A4, illustrates the parallelism
of the constituent grains, and also the crushed and partly
recrystallized quartz nodules. All the quartz nodules
are rounded, and some of them are ellipsoidal, with their
long axes parallel to the foliation. Mica plates gen-
erally but not invariably bend around the nodules. Ex-
cept for the undeformed remnants of the bluish quartz
nodules and of feldspar, the rock appears to be com-
pletely recrystallized.

The dike rock in the Singleton cut, north of Dahlon-
ega, is similar to that exposed at the Barlow mine but
is white or light gray. Biotite is rare or absent in the
rock ; muscovite is more common. A little chlorite is
found and carbonates are abundant. In thin sections,
many of the small cracked feldspar grains are seen to
have their long axes oriented across the schistosity, and
most of these grains are spotted with albite that has
formed along the cracks.

Similar dikes occur at other properties. Some of
them have no quartz nodules, and parts of these dikes
are less completely sheared and recrystallized than the
rocks described. At several properties the dikes are
cut by so many mineralized quartz stringers that the
whole mass has been mined as ore. In or near some of
the lodes the dikes have locally been altered to fine-
grained sericite-quartz schist.

The relation of the sheared granitic dikes to other
rocks is not everywhere clear. The sheared dikes north
of Dahlonega are similar mineralogically to unsheared
intrusive masses nearby, and, though intensely sheared
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and almost entirely recrystallized, appear to be less
metamorphosed than the rocks that enclose them. In
the Barlow cut, foliation planes in the Roan gneiss stop
against the sheared dike; elsewhere they appear to con-
tinue across the contact. This fact is interpreted to
mean that the dikes were intruded during a period of
crustal disturbance, or between two periods of disturb-
ance whose resultant movements were approximately
parallel.

ALABAMA

In Alabama, as in Georgia, intrusive masses are widely
distributed through the mineralized region. Some,
typified by the Pinckneyville granite, are light-colored
medium- to coarse-grained rocks, which are somewhat
gneissic, particularly near the borders of the masses.
The Pinckneyville granite extends from southern Clay
County southwestward through Tallapoosa County and
Coosa County. It occupies a belt 40 miles long by 7 to
8 miles wide, at the southwest end of which, in Elmore
County, it passes under Coastal Plain deposits. Many
small outlying masses similar to the Pinckneyville
. granite are shown on the geologic map * of the State.
Most of the smaller bodies lie northeast of the main
mass of Pinckneyville granite, but several of them, near
Rockford, for example, lie to the west. Many of the
dikes and other bodies are too small to be shown on the
map (pl. 1). The silicic intrusives in the Ashland mica
schist are particularly difficult to map, because where
they are sheared they strongly resemble the schist. This
resemblance is especially close in deeply weathered out-
crops. In places granitic rocks are intruded as thin
sheets between the foliation planes of the enclosing
rocks, so as to form typical injection gneisses. In the
Pinckneyville granite individual mineral grains are
readily distinguished with the unaided eye. The rock
consists mostly of feldspar and quartz, which are accom-
panied by considerable biotite and locally by hornblende
also. In some places rounded feldspar grains half an
inch or more in diameter give the rock a porphyritic
appearance. A few specimens of this granite have been
studied microscopically. They consist mostly of quartz
and sodic plagioclase, they also contain some microcline,
biotite, and hornblende, and a little chlorite, epidote,
and apatite. The plagioclase and quartz are locally in-
tergrown in a graphic pattern. The mineral grains are
slightly cracked and have a rudely gneissic arrange-
ment.

The quartz-diorite mass at Hog Mountain, in Ala-
bama, is noteworthy because it contains numerous quartz
veins. Its outcrops occupy an area 4,800 feet long by
800 to 1,300 feet wide, about two miles northeast of
the main body of Pinckneyville granite. The long axis
of the body strikes about N. 10° E., approximately par-
allel to the general strike of the surrounding schists of

48 Adams, G. I., Geologic map of Alabama, 1926.

the Wedowee formation. Detailed examination, how-
ever, shows that in places the intrusive body cuts sharp-
ly across the foliation planes in the schist. In excep-
tionally good exposures in mine workings near the
northern part of the mass, the quartz diorite is light
gray, massive, and not visibly gneissic. It ishere rather
fine grained, though generally coarse enough to permit
individual mineral grains to be recognized with the
unaided eye.

Under the microscope this diorite is seen to consist
mostly of plagioclase and quartz; biotite is common,
and small quantities of muscovite, chlorite, carbonate,
zoisite, apatite, epidote, tourmaline, red garnet, kaolin,
and pyrite were observed. Muscovite is abundant in
places, and locally chlorite is present to the exclusion
of biotite. The plagioclase is partly zoned but consists
mostly of medium andesine; some of it is dusty and
contains many tiny fibers of muscovite oriented approxi-
mately parallel to the crystal boundaries.

In places near the southern part of the intrusive mass,
the granitoid texture is wholly destroyed, particularly
near the border where the rock becomes schistose. The
most completely altered rock is a muscovite schist in
which individual flakes of mica and small quartz grains
can be recognized. Microscopically this rock is seen to
consist almost entirely of muscovite with a little quartz.
Muscovite schist also occurs in places near the contact
of the quartz diorite and the schist of the Wedowee
formation.

The gold deposits at the Dutch Bend mine, in Talla-
poosa County, are in a quartz diorite dike, somewhat
less than 200 feet wide, similar mineralogically to the
intrusive body at Hog Mountain. The dike is schistose,
and the foliation planes and trend of the dike itself are
generally parallel to the foliation in the adjoining
Wedowee formation. The intrusive rock of the dike
is medium- to fine-grained and consists of dusty feld-
spar partly altered to muscovite, quartz, biotite bor-
dered with chlorite, and muscovite. The feldspar is
oligoclase-andesine and is commonly zoned. Apatite,
zircon, magnetite, carbonate, zoisite and garnet are gen-
erally present in small quantity. In weathered out-
crops the dike is altered to reddish-yellow banded clays,
similar to those derived from schist of the Wedowee
formation but usually containing a larger proportion of
bronze-colored mica flakes.

Much granitoid rock is found on the dumps at the
Pinetucky mine, in northern Randolph County.

Brewer ¥ reported that granite, alternating with
schist, was penetrated in three diamond-drill holes near
the ore bodies, but that the relation of the granite to the
mineral deposits was not determined. The granite is a
light-gray, mottled, medium-grained rock, with notice-

4 Brewer, W. M., A preliminary report on the upper gold belt of
Alabama : Alabama Geol. Survey Bull. 5, pt. 1, p. 54, 1896.
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able but not conspicuous gneissoid structure. It con-
sists of quartz, medium to sodic plagioclase, nearly equal
quantities of muscovite and a little apatite, magnetite,
garnet, zoisite, and chlorite.

A medium- to coarse-grained granitic rock is found
on the dump at the Brown prospect, in Clay County.
The specimens obtained, which are partly weathered,
show an obscurely gneissoid structure and appear to
have been silicified. They contain quartz, orthoclase,
and a little sodic plagioclase, muscovite, biotite, and
garnet. This rock apparently forms one of the intru-
sive bodies in the Ashland mica schist, but its extent and
relations to surrounding materials are not known.

A somewhat different type of intrusive rock has been
found near the headwaters of Clear Creek, in the Arba-
coochee district, Cleburne County, Ala. This rock was
not seen in place, but large boulders of it are common in
the old placer workings. It is gray and fine grained,
with a very prominent parallelism of the mineral con-
stituents which include quartz, orthoclase, sodic plagio-
clase, biotite, muscovite, chlorite, magnetite, apatite,
epidote, and allanite. Small rounded nodules of bluish
quartz can usually be seen. The rock breaks into flat
slabs, the surfaces of which are covered with thin layers
of mica. It closely resembles some of the dike rocks in
Georgia, especially those from the Barlow and nearby
properties in Lumpkin County.

Many other intrusive bodies occur in the crystalline
belt of Alabama. They have not been studied by the
writers of this report, however, and in many places
they are difficult to distinguish from the enclosing
schists. The small and narrow instrusive masses are in
general more schistose than the larger bodies.

YOUNGER ROCKS

TRIASSIC SEDIMENTARY ROCKS

Sedimentary rocks containing fossils of Triassic age
are found in the Piedmont region from southern North
Carolina northward to Massachusetts. These rocks are
mainly conglomerates, sandstones, and shales, which
grade into one another. They are predominantly red-

dish, but in places they are gray or yellow. Locally, as’

in the Richmond Basin of Virginia and the Deep River
Basin of North Carolina, they contain coal deposits.
Roberts has described the Triassic deposits of Virginia,
and his report includes a bibliography, with abstracts
of the principal papers dealing with this subject that
had been published up to 1928.%°

The Triassic rocks are commonly fouud in down-
faulted blocks surrounded by older formations. They
are not known to be gold-bearing, but they are of inter-
est in connection with this report because in places they
overlie and conceal the gold deposits.

5 Roberts, J. K., The geology of the Virginia Triassic: Virginia Geol.
Survey Bull. 29, 1928.

TRIASSIC DIABASE DIKES

Diabase dikes occur throughout the Piedmont region,
from Virginia to Alabama.®* They range from a foot
or less to several hundred feet in width, and from a few
rods to many miles in length. The diabase is fine
to coarse grained, and dark gray to black; weathered
outcrops are characterized by rounded boulders known
as “nigger-heads.”

The diabase dikes in North Carolina and Virginia
and farther north are known to cut sedimentary beds
that contain Triassic fossils.®? In Durham and Gran-
ville Counties, N. C., basic dikes and sills intruded into
Triassic beds are particularly numerous and extensive,*
and their relations here as well as elsewhere in the
eastern United States indicate that the dikes were in-
truded well toward the end of the period of Triassic
deposition. In other parts of the Southern Piedmont
the age of the diabase dikes is not definitely known, but
owing to their similarity throughout the region all the
dikes are generally regarded as Triassic. Wherever
it was seen in association with the gold-bearing lodes,
as for instance in the Haile mine pit, the diabase cuts
both the country rock and the lodes. Most of the dikes
trend northwestward, but at a few places in Virginia
they strike northeastward or northward, nearly par-
allel to the foliation of the enclosing rock.

COASTAL PLAIN DEPOSITS

To the east and south the rocks of the Piedmont re-
gion pass beneath the Cretaceous and Tertiary sedi-
ments known as the Coastal Plain deposits. These de-
posits, which are largely covered with light-gray sandy
soil, consists of nearly horizontal beds of loosely con-
solidated sand, gravel, clay, and chalk. Toward the
Piedmont they thin out and their border is exceedingly
irregular (see pl. 1).

The Coastal Plain deposits are not known with cer-
tainty to be gold-bearing, although at the Brewer mine,
in South Carolina, beds of gravel that resemble beach
deposits and contain detrital gold underlie the Coastal
Plain deposits in apparent conformity. Around the
New Beguelin pit at the Haile mine, horizontal Coastal
Plain sediments 10 to 17 feet thick rest on a layer of
clay with fragments of quartz (“flint rock”) that repre-
sents the soil or mantle of the former surface. Beneath
this layer of clay is decomposed schist (saprolite), which
was weathered before the sediments were laid down.

51 Roberts, J. K., op. cif. Keith, Arthur, Geology of the Catoctin belt :
U. 8. Geol. Survey 14th Ann. Rept., pt. 2, pp. 285-395, 1894, Shannon,
E. V., The mineralogy and petrology of intrusive Triassic diabase at
Goose Creek, Loudoun County, Va.: U. S. Nat. Mus. Proc., vol. 66,
art, 2, 1924. :

52 Prouty, W. F., Triassic deposits of the Durham Basin and their
relation to other Triassic areas of eastern United -States: Am. Jour.
Sci., 5th ser., vol. 21, pp. 473-490, 1931. Roberts, J. K., op. cit., pp.

88-89.
53 Prouty, W. F., op. cit., pp. 473—490.
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GEOLOGIC STRUCTURE

Most geologists who have worked in the Southern
Appalachians agree that the region has been subjected
to compressive forces directed from the east or south-
east toward the west.** This conclusion is based on the
structure of Paleozoic beds in the mountains, where the
western limbs of folds are steeper than the eastern
limbs, the folds being even overturned to the west in
some places. The thrust faults, also, that extend along
the range dip gently to the east.

The rocks now exposed in the Southern Piedmont
have probably been subjected to deformation in several
epochs, pre-Cambrian or early Paleozoic as well as late
Carboniferous, during which they may have been buried
to a depth of several thousand feet. Repeated deforma-
tion at this depth resulted in folding, faulting, and the
development of marked foliation.

FOLDING

With regard to folding in a part of the southern
Piedmont, Keith says: “All stages of folding occur,
from those in which the strata dip slightly to those
in which they are steeply inclined or even over-
turned. * * * The latest compression that led to ex-
tensive mountain building * * * has left a strong
impress on the rocks.” ®® Graton * describes folding in
the vicinity of Kings Mountain, N. C., and Jones ¥
writes: “When the whole southern Appalachian belt
yielded to crustal folding in the late Paleozoic time the
area included in the present Piedmont * * * was
involved.”

The rocks in the Southern Appalachian Piedmont
have undoubtedly been much folded, but sufficient data
to describe the folds in detail have not been obtained.
In parts of Union County, N. C., and in adjacent areas
where the rocks are least altered, the beds are plainly
seen to be bent into rather open folds that trend north-
eastward (pl. 4,8). A series of large folds, compressed
along the sides, are believed by Laney *® and Pogue * to
have been formed in the Gold Hill and Cid (Silver Hill)
districts. At the Brewer mine, in South Carolina, the
structure is interpreted from the attitude and distribu-
tion of the beds as a syncline (see pl. 30). In Union and
Cabarrus Counties, near the granite bodies in the west-

5t Keith, Arthur, Outlines of Appalachian structure: Geol. Soc. Amer-
ica Bull,, vol. 34, p. 313, 1923. Jonas, A. 1., Structure of the metamor-
phic belt of the Southern Appalachians: Am. Jour. Sci., 5th ser., vol.
24, p. 231, 1932.

55 Keith, Arthur, U. 8. Geol. Survey Geol. Atlas, Gaffney-Kings Moun-
tain folio (No. 222), p. 7, 1931. .

5 Graton, L. C., Gold and tin deposits of the Southern Appalachians :
U. S. Geol. Survey Bull. 293, pp. 27-29, 1906.

57 Jonas, A. I., Structure of the metamorphic belt of the Southern
Appalachians : Am. Jour. Sci., 5th ser., vol. 24, pp. 230-231, 1932.

5% Laney, F. B., The Gold Hill mining district, North Carolina : North
Carolina Geol. Survey Bull. 21, p. 66, 1910.

50 Pogue, J. E., Cid mining district of Davidson County, N. C.: North
Carolina Geol. Survey Bull. 22, pp. 81-84, 1910.

ern part of the voleanic belt, small folds, crinkles, and
crenulations are superimposed on the larger folds.

Except in the more massive flows and flow breccias,
steep foliation planes that strike northeastward are de-
veloped throughout the volcanic series (pl. 3, 4). Plate
4, 0, shows a small fold that illustrates the shearing
characteristic of many of the folds in the volcanic
series.

Bedding planes can be recognized at many places in
the schists and gneisses west of the volcanic series. The
beds, which are generally thin, differ slightly in mineral
composition or are accentuated by differences in size
or texture of the mineral particles, particularly of
quartz. In a few localities the foliation approximately
coincides with the bedding. Near Hog Mountain and
at the Lowe mine, in Alabama, bedding planes in the
Wedowee formation are cut at small angles by the
foliation planes. Similar relations have been observed
in Lumpkin County, Ga., where contorted and closely
folded beds are sharply cut by the foliation, the strike
of which ranges from north-south to about N. 75° E.
and averages about N. 45° E* In Alabama the strike
varies from north-south to N. 30° E., and in Georgia
and the Carolinas it is more nearly eastward. The dips
of both bedding (where it has been recognized) and
foliation are generally steep, from 45° to vertical; the
direction of dip may be either northwest or southeast.

Many of the intrusive masses are sheared, particularly
near their borders, or are cut by shear zones or sheeted
zones. Toward the granite border in Union and Ca-
barrus Counties, N. C., shear planes become the domi-
nant structural features, and, similar but on a smaller
scale, at Hog Mountain, Ala., the igneous textures are
obliterated by shearing in places along the intrusive
border. At the Franklin mine in Virginia, there are
good exposures of a shear zone that passes through mas-
sive quartz diorite and into schist (see pl. 5). The in-
trusive rock becomes more schistose near the center of
the shear zone, and where it is niost intensely sheared
it is a chlorite-sericite-quartz schist in which igneous
textures cannot be recognized.

FAULTING

Faulting as well as folding probably took place late
in the regional deformation. Thrust faults that dip at
low angles toward the east extend throughout the Ap-
palachian highlands west of the Piedmont. There are
few of them in the Piedmont itself, but one has been
recognized near Erin, Ala.®* More common are nearly
vertical faults, along many of which the movement is
distributed through a shear zone 100 feet or more in
width. Two systems of steeply dipping faults are rec-

ognized ; one strikes northeastward, parallel in general
8 Keith, Arthur, Outlines of Appalachian structure: Geol. Soc.
America Bull., vol. 34, pp. 309-380, 1923.
81 Jonas, A. L., op. cit., p. 243.
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to the regional foliation, and the other northwestward,
across the foliation. Because the faults have notably
affected the localization of the gold deposits, they will
be discussed in some detail.

Regional distribution of the faults in two well-defined
systems must be due to regional agencies, probably as-
sociated with the origin and history of the Appalachian
Mountains. The pressures from the east or southeast
that caused the uplift of these mountains and the fold-
ing of their strata would tend to be relieved by rotation
of crustal blocks, and to produce shear zones trending
northeastward and tension cracks trending northwest-
ward.®? Such a condition is illustrated in the Melville-
Vaucluse shear zone, in Virginia, where all the shear
zones trending northeastward that were examined con-
tain fractures of northwesterly trend.

The fact that individual intrusive bodies cut across
foliation planes in some places and are sheared in other
places indicated that the deformation did not all take
place during one epoch. Quartz veins in shear zones
are in some places undeformed, but in other places they
are broken by fractures that trend either northeastward
or northwestward or in both directions.

Faulting that is nearly parallel to the regional trend
of foliation is difficult to map, for along such faults the
poor surface exposures usually show only a gradation
into zones of especially intense shearing. Some of these
shear zones are several hundred feet wide, and some
have been followed along the strike for as much as 20
miles. As they are approximately parallel to the folia-
tion and as the region is almost devoid of key horizons,
the amount and direction of offset along the fault zones
is entirely conjectural. Where seen underground the
fault zones are nearly vertical, but dips of about 80°
either to the northwest or to the southeast, have been
recorded. Grooves and striae are generally well de-
veloped on the shearing surfaces. Some are horizontal
and some pitch to the southwest, but most of them pitch
20° to 35° NE. The best exposures of the wide fault
zones are in the mines, yet even there the effects of
shearing are not easily distinguished from those due
to mineralizing solutions.

In the Gold Hill district of North Carolina, an exten-
sive fault is inferred by Laney ¢ from the relations of
the different rocks. There, and for 50 miles to the
southwest, the boundary between the granites and the

volcanic series, instead of the usual irregular line of-

an instrusive contact, is a nearly straight line. Off-
shoots from the granite and other contact phenomena
are lacking. The boundary trends somewhat more

%2 Fath, A. E., The origin of the faults, anticlines, and buried ‘“granite
ridge” of the northern part of the midcontinent oil and gas field: U. S.
Geol. Survey Prof. Paper 128-C, pp. 77-83, 1921. Willis, Bailey, and
Willis, Robin, Geologic structures, pp. 143, 220-236, New York, McGraw-
Hill Book Co., Inc., 1929. Cloos, Ernst, “Feather joints” as indicators
of the direction of movement on faults, thrusts, joints, and magmatic
contacts : Natl. Acad. Seci. Proc., vol. 18, pp. 387-395, 1932,

€ Laney, F. B, op. cit., pp. 68-71.

nearly north than the foliation. Although the fault
plane is nowhere exposed, parallel fractures along which
fault movements have occurred can be seen in the mine
workings. In Union County the volcanic series dis-
plays, as this supposed fault line is approached, in-
creasing evidence of compression, such as tighter fold-
ing (pl. 4, ¢) and more conspicuous foliation. Else-
where in North Carolina, and also in South Carolina,
a few faults of northeasterly strike, none apparently of
great magnitude, are exposed in the Brewer Mine (pl.
33) and in some other mines.

The northwestward striking faults, on the other hand,
are fairly easy to locate. They displace known hori-
zon markers, so that in some places it is possible to
determine approximately the amount of offset. These
faults are not as continuopus as those of northeasterly
trend. Most of them caused less than 500 feet dis-
placement, although some have effected greater move-
ment.* Many of the northwest-trending fault fissures
are occupied by diabase dikes, and a few by quartz
veins. Several have been seen underground; most of
these strikes N. 40° to 70° W. and dip steeply to the
north. Small northwest-striking fractures with dis-
placements of only a few feet are common. Yeates®
believes that a fault of northwesterly strike extends
along the Yahoola River between the Lockhart mine
and the Consolidated mine in Lumpkin County, Ga.
He saw ho shearing or brecciation, but, as he pointed out
and as is shown on the geologic map (pl. 47), the rocks
on opposite sides of the stream do not correspond.

IGNEOUS METAMORPHISM

In the greater part of the Southern Piedmont the
granitic masses and the rocks they invade have been
changed in texture and composition in varying degree
by the after effects of intrusion and mountain-building
stresses. It is usually difficult to distinguish between
the results of these two processes, particularly where
they are superimposed. Two types of igneous meta-
morphism can be distinguished, however: (1) recrystal-
lization with little or no addition of material, and (2)
alteration with considerable addition of material, re-
sulting in the formation of (a) hydrous minerals and
(b) anhydrous silicates.

RECRYSTALLIZATION WITH LITTLE OR NO ADDITION
OF MATERIAL

Much of the rock in the Southern Piedmont has been
recrystallized with little or no change in chemical com-
position. Many geologists attribute this form of meta-
morphism to regional stresses, minimizing or even dis-
regarding the effects of igneous intrusions and their

& Geologic map of Virginia, Virginia Geol. Survey, 1928.

& Yeates, W. 8., McCallie, 8. W., and King, F. P., A preliminary report

on a part of the gold deposits of Georgia: Georgia Geol. Survey Bull.
4A, pp. 287288, 1896.
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accompanying emanations. But observations made in
Lumpkin County, Ga., in Randolph and Anson Coun-
ties, N. C., and at the Brewer mine, in South Carolina,
indicate that, locally at least, reactions due to igneous
intrusion have altered the rocks extensively.

In northern Georgia there are certain lodes that con-
sist of the same minerals as the country rock, which is
medium- or fine-grained schist. Many of these lodes are
coarse grained but laterally become finer, so that the lode
grades into the country rock. Near the Battle Branch
mine, transition zones several hundred feet wide are
well exposed in the valley of the Etowah River and in

cuts along the road leading to the mine. Large crystals

of such minerals as garnet, muscovite, biotite, and am-
phibole are widely distributed 1n the lodes, and small
crystals of the same minerals occur in the country rock.
Kyanite, staurolite, tourmaline, and apatite also occur
as large crystals in the lodes and as small crystals in
the country rock. Mineralogic distinctions between the
lode deposits and the metamorphosed country rock can-
not be drawn, and no criterion other than texture has
been found for distinguishing country rock from lodes.
The gradation may be explained in two ways: (1) pre-
existent crystals in the country rock may have been en-
larged in the lodes by circulation of fluids along shear
zones during dynamic metamorphism, or (2) the min-
erals in both the country rock and the lodes may have
been formed by the hot fluids, probably magmatic, that

later deposited the ore. Under either assumption it is

reasonable to suppose that some migration of material
has taken place and that a little material was added from
the hot fluids. Most of these minerals, however, might
well have formed by a rearrangement of the constitu-
ents already in the rocks.

The occurrence of large crystals of silicates, particu-
larly garnets, near the lodes, and the small size or
absence of such crystals in much of the country rock,
in Alabama, is considered significant, especially in view
of the fact that similar conditions occur in Lumpkin
County, Ga. Such conditions are particularly notice-
able also at the Franklin mine and other properties in
Clay County, Ala. It isthought that, in these instances
at least, hydrothermal solutions may have played an
important part in the formation of minerals usually
associated with regional dynamo-metamorphism.

ALTERATION WITH CONSIDERABLE ADDITION OF
MATERIAL

Most of the large deposits that consist predominantly
of one mineral have been formed as a result of action
by hot fluids, and these fluids have everywhere added
one or more elements to those originally present in the
country rock. Sericitic and chloritic deposits, and also
many silicified zones, belong in this category. Large
bodies of pyrophyllite in North Carolina, described by

Stuckey,® are considered by most geologists to be of
hydrothermal origin. Where tourmaline has been
formed in the country rock, boron compounds may have
been added. The fluorine in the large mass of granular

~topaz at the Brewer mine, in South Carolina, must

have been added to the rock.

The sources of the added materials are not known
in detail. Some substances, such as the boron com-
pounds and fluorine, were probably deposited by emana-
tion from magmas; others may have been leached from
rocks traversed by heated fluids, and afterward de-
posited where conditions were favorable.

ALTERATION WITH ADDITION OF MATERIAL TO FORM
ANHYDROUS SILICATES

The most characteristic result of the metamorphism
commonly associated with intrusive contacts is the for-
mation of anhydrous silicates, quartz, and micas. Min-
erals such as quartz and muscovite are generally thought
of as crystallizing from hot solutions, yet they are often
products of igneous metamorphism. At Hog Moun-
tain, Ala., black schist near the contact with the quartz
diorite contains white needles up to three-quarters of
an inch in length. These needles consist of muscovite
and quartz, but under the microscope they show square
cross-sections, indicating that they were probably de-
rived from andalusite (pl.6,4). They have been found
only within a few hundred feet of the contact. The
schist near the contact is hard and dense, and locally
silicified. In several places the quartz diorite is altered
at the contact to muscovite in flakes an eighth to a
quarter of an inch in diameter. This muscovite may
have been formed either by hydrothermal solutions in-
troduced after the quartz diorite had solidified or by
solutions introduced at about the time of intrusion. At
the Scarlett mine, in Randolph County, N. C., a volcanic
tuff has been altered to a typical igneous-metamorphic
aggregate of amphibole and other silicates.

PHYSIOGRAPHY

The gently rolling upland of the Piedmont region
is generally regarded by geologists as a surface formed
during a long period of continuous erosion, and later
elevated and dissected.*” In a general view, when seen
from a commanding viewpoint, this surface is readily
recognized as a peneplain rising gently westward,
broken only by a few residual hills of the more resistant
rocks. Tt cuts across all rocks older than the flat-lying

e Stuckey, J. L., Pyrophyllite deposits of the Deep River region,
North Carolina : Econ. Geology, vol. 20, pp. 442463, 1925.

87 Hayes, C. W., and Campbell, M. R., Geomorphology of the Southern
Appalachians : Nat. Geog. Mag., vol. 6, pp. 63-126, 1894. Johnson,
Douglas, Stream sculpture on the Atlantic slope, New York, Columbia
University Press, 1981. Stose, G. W., Manganese deposits of western
Virginia : Virginia Geol. Survey Bull. 23, pp. 16—24, 1922. Wright, F. J,,
The older Appalachians of the South : Denison Univ. Bull,, vol. 31 ; Jour.
Sci. Lab., vol. 26, pp. 143-269, 1931. Ver Steeg, K., Erosion surfaces
of the Appalachians: Pan-Am. Geol. vol. 56, pp. 271-272, 1931.
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Coastal Plain beds, including the Triassic sedimentary
rocks and dikes and the gold-bearing lodes. The main
streams originally flowed southeastward over the gently
sloping plain, after the elevation of which they became
entrenched in narrow valleys that cross the strike of
the rocks; only the smaller tributaries flow northeast-
ward or southwestward conformably with the structure.

From the northwestern border of the Piedmont
plateau the mountains rise rather abruptly, presenting
in most places a bold eastward-facing front. The nature
of this escarpment has not been fully investigated, and
its origin is a matter of speculation. West of it there
is generally another elevated area with a surface re-
sembling that of the Piedmont.

The geologic history of the Piedmont plateau has
an important bearing on the character of the surficial
ore deposits. While the peneplain was slowly being
developed, a great thickness of rocks with their in-
cluded gold-bearing lodes was eroded-away. Much
of the gold remained behind because of its greater
density, and was concentrated to form residual deposits
in the surface mantle adjacent to the lodes, or placer
deposits in the alluvium of nearby streams. The greater
part of the gold produced in the Southern A ppalachians
has come from such placers and near-surface residual
deposits.

It is a striking fact, emphasized by the common oc-
currence of the word “hill” in the names of the mines,
that the lodes almost invariably crop out along ridges
that are slightly higher than the general surface of the
peneplain. This condition has doubtless resulted from
the general abundance in the lodes of the mineral quartz,
whose superior resistance to weathering retarded the
lowering of the surface in the vicinity of the lodes.

PRODUCTS OF WEATHERING

In most places the rocks are weathered to a depth of
50 feet or more; the upper few feet of the weathered
zone is composed of soil, which yields little significant
information concerning the bedrock geology. The soil
is chiefly clay, colored some shade of red, brown, or
yellow. The color is usually not diagnostic, as similar
rocks may weather to differently colored soils. In some
places mica or resistant accessory minerals in the soils
help to identify the underlying rocks. Hill creep, how-
ever, tends to make the soils migrate down slopes, so
that in general the soils give less dependable evidence
regarding the underlying rock than the decomposed
material below the soils.

SAPROLITE

Below the soil is a zone in which the rock has been
partly or completely decomposed. The decomposed
material retains more or less distinctly the structure and
texture of the rock from which it was derived, and
except for a generally small amount of movement of

the upper part down slope it remains in place. Becker
proposed the name “saprolite” for this decomposed ma-
terial.® Local miners, however, now apply this term
only to decomposed rocks that contain gold, and because
of this implication several geologists have avoided the
term. It is retained in this report, but is used as defined
by Becker to mean all decomposed rock that has not
been transported except by hill creep and that, therefore,
largely retains its original texture. Saprolite, in this
original sense, may contain gold, but in most places it
does not.

Water level in the Piedmont is generally at a shallow

‘depth; there are but few places in which it is lower

than 75 feet, and in most mines and prospects it is within
25 to 50 feet of the surface. Alterations of rock to
saprolite is generally complete above water level, and
a zone of part-alteration may extend 15 or 20 feet deeper.
In the upper part of the zone, unaltered remnants of
country rock generally become increasingly numerous;
with increasing depth, alteration becomes more and
more closely confined to rock near the more open frac-
tures, until it finally disappears altogether. In several
mines the transition from saprolite to fresh rock takes
place within a zone that is only a few feet, or even less
than a foot, in thickness. At the Battle Branch mine,
in Georgia, the transition from saprolite to hard rock
occurs in a flat-lying fracture zone less than a foot
thick. At Hog Mountain, in Alabama, the lower limit
of the saprolite is a well-defined undulating surface, di-
viding porous iron-stained material above from fresh-
appearing quartz diorite below. In most places the
saprolite is less than 75 feet deep, and at very few
properties does it extend more than 150 feet below the
surface. ;

Saprolite is generally a porous aggregate of clay in
which the original textures are preserved in detail (see
pl. 4, ¢). The rock appears to have settled or shrunk
but little as it weathered, although the saprolite contains
a few irregularly distributed cracks which are attributed
to settling. The colors of the saprolite are extremely
varied. They do not always indicate the nature of the
underlying rock, but they are more indicative than those
of the soil, and in some places, especially when used in
connection with other criteria, they are of diagnostic
value.

Decomposed Carolina gneiss and to a less extent the
decomposed granites commonly contain much bronzy
mica. Mica is rare or absent in a great deal of the
amphibole gneiss, although chlorite bodies in such
gneiss locally form saprolite similar to that derived from
mica schist. '

Saprolite derived from mica schist commonly breaks
into thin sheets or pencil-shaped fragments. The

8 Becker, G. F., A reconnaissance of the gold fields of the Southern

Appalachians : U. S. Geol. Survey, 16th Ann. Rept., pt. 3, pp. 289-290,
1895.
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4. POLISHED SLAB OF SHEARED GRANITIC DIKE, BARLOW MINE, LUMPKIN COUNTY, GA.

Note abundance of small quartz nodules.

i

B. FOLDS IN BEDDED TUFF (VOLCANIC SERIES), EAST OF MONROE, UNION COUNTY, N. C.

C. SAPROLITE NEAR WAXHAW, UNION COUNTY, N. C., SHOWING MINUTE SHEARED FOLDS.

Cleavage parallel 1o axial planes.
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A. UNSHEARED INTRUSIVE ROCK ABOUT 50 FEET FROM LODE, FRANKLIN MINE, FAUQUIER COUNTY, VA.
Photomicrograph by K. E. Lohman.

=

B. PARTLY SHEARED INTRUSIVE ROCK NEAR LODE, FRANKLIN MINE, FAUQUIER COUNTY, VA.

Photomicrograph by K. E. Lohman.

C. INTENSELY SHEARED INTRUSIVE ROCK ADJOINING LODE, FRANKLIN MINE, FAUQUIER COUNTY, VA
’ Photomicrograph by K. E. Lohman.
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A. SCHIST OF THE WEDOWEE FORMATION NEAR QUARTZ DIORITE CONTACT, HOG MOUNTAIN, TALLAPOOSA COUNTY, ALA.

Pseudomorphs of quartz and muscovite after andalusite (?). Photomicrograph by K. E. Lohman.

8. BARREN VEIN STOPE ABOVE 100-FOOT LEVEL, HOG MOUNTAIN MINE, TALLAPOOSA COUNTY, ALA.
Photograph by S. R. Jones.
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sheets are usually colored in different shades of red,
brown, and yellow. In contrast, saprolite derived from
amphibole gneiss is usually lemon colored or dark-
reddish brown, and breaks into angular blocks not
‘more than six inches on a side, known to the local miners
as “brickbat.” Saprolite derived from granite, partic-
ularly that formed by the replacement of narrow
sheared dikes, is readily confused with decomposed mica
schist. As a rule it is pink near the surface and gray
or whitish lower down; some is mottled in pink and
white. Many of the decomposed dikes have a dry sandy
appearance and are locally termed “sand dikes.”

During the spring of 1935 L. M. Prindle and W. A.
White spent six weeks collecting and studying residual
" minerals in soils and saprolites. Their results, together
with considerable information collected during the rou-
tine investigation, are given in the table below. They
tend to indicate that careful examination of residual
minerals may often help to identify the underlying
rocks, but too little work has been done to show just
how useful the method may be.

In Georgia, the saprolites derived from mica schist
commonly contain staurolite and kyanite, which are
rarely found in the other rocks. Tourmaline and, less
abundantly, garnet, are commonest in the mica schists
but occur in other rocks also. Zircon has been identified
in all but a few samples of the mica schist, where it

25

usually forms well-rounded grains. Saprolite derived
from amphibole gneiss contains bluish-green to straw-
colored amphibole, and more rutile than that derived
from other rocks. It rarely contains zircon, and the
few grains found are generally much pitted and etched.
Staurolite was found in only one specimen and kyanite
in none; tourmaline and garnet are rare. In the sapro-
lite derived from granites and sheared dikes there are
few diagnostic minerals: zircon occurs persistently and
is etched in some of the sheared dikes, but elsewhere
the grains are euhedral ; tourmaline, rutile, and stauro-
lite are rare and no kyanite is found. The fourth group
of samples listed in the table purportedly represent
schist intimately interfingered with granitic dikes, but
in the nature of the case the source of some specimens
is uncertain, and they probably include material de-
rived from both mica schist and amphibole gneiss, so
that the significance of the minerals found in them is
uncertain. Saprolites derived from all kinds of rock
contain unidentified opaque minerals, mainly iron
oxides and clay minerals. Epidote, zoisite, and mag-
netite are present in all the saprolites and are therefore
not diagnostic. Chlorite is rare in the material derived
from granitic rocks but fairly common in that derived
from mica schist and amphibole gneiss. Quartz and
mica are common in most samples and are not entered
in the tables.

Minerals found in panned residues of (Georgia saprolite

A, D%xxigmnt—-more than 50 percent of the grains m the average microscopic

E, Rare—usually not more than one or two grains in a slide.
a, Angular or euhedral. )

B, Abundant—several grains appear in every microscopic field. e, Etched.
C, Common—at least one grain in every microscopic field. r, Rounded.
D, Sparing—at least four or five grains in a slide.
NotE.—Quartz and micas are not recorded but are present in nearly all residues.
@
= °
® &l g g
~ . - 2 @ = ]
No. Location 2 _g I ke P e " ° ° £ s % = . &
- - .t b1 - [->)
E|E|g |8 B 2|8 5|5 8 2|58 5|8 |%)¢
= =) =) = |2 & > = S = 3 =
|2 | < |8 |0 |lr|d|B|M|E|&a|&|&|&]| 8 S | &
MICA SCHIST
3 | Road cut-1,000 feet east of Clay Creek Falls_ _______|...._. D | i I R (ESPELIN (= SR
3a | Hillside east of Clay Creek Falls..__.._.___ B |oseaee E 1% St M - ol
§ | Kin Morimine,northwesteut.......... - .l o] B |awedoms] D | B | ©C |seasfiomsnef B |osscic|oossasfosmsne (| /AVINEL A
8 | Quarry ¥4 mile west of Wimpy’s Mill______________ cemuelevred weseddosan deinnd, B lessseslebaseolina] s A |essses pssese v sas E Er D
9 | 100 feet west of quarry % mile west of Wimpy’s Mill |- B fewlons D Er D
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17 | 500 feet south of road forks on Findley Rldge near
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Minerals found in panned residues of Georgia saprolite—Continued

Location

Allanite

Amphibole

Apatite

Calcite

Chlorite

Epidote

Garnet

Ilmenite (laths)

Kyanite

Magnetite

Pyrite

Rutile

Staurolite

Tourmaline

Zircon

Zoisite

Other opaque

MICA SCHIST—continued

690 feet south of Findley Ridge, along middle of
Gainesvilleroad .- iii s
390 feet south of Findley Ridge, along middle of
Gaidesville vomdis £, 2 00 500 TR R
230 feet south of Findley Ridge, along middle of
Gainesville road
130 feet south of Findley Ridge, along
Gainesville road
Main shaft, Ivy cut
Adit about 400 feet north (downhill)
Capps mine powder house
Soil on spur 280 feet above Chestatee River, south
of NIy RIGpeI iy it L3 N e
2,500 feet south of Crown Mountain, on old road. .-
1 550 feet south of Crown Mountam, on old road. ..
b I 1290 feet south of Crown Mountain, on old road. ..
1 1090 feet south of Crown Mountam, on old road.- . _
690 feet south of Crown Mountain, on old road.....
Top of Crown Mountain,
Findley mine, west cut
6 inches from amphlbole schist, Findley cut________
Middle Crown Mountain cut, 3 feet northeast of

Etowah mine, 150 southeast of south open cut.

Etowah mine, 50 feet south of inclined shaft__._____
Etdo??lh mine, 100 feet southeast of 92, in drainage

itch____
Etowah m

AMPHIROLE GNEISS

Fresh rock at quarry, Clay Creek Falls_ .. _________
BigHsP toil- e B e L TS e
Hillside east of Clay Creek Falls o
150 feet north of top of Findley R1dge, middle
Gainesville road.
30 feet north of 43, alongroad_______________________
West Findley cut, 2 feet north of eontaet.. . ___
Fmdley cut, 6 inches from Carolina gneiss contact._
Dltch Just north of West Findley cut
Papof Bast - Findleyenl = o1 o L 0n 0 e o
Middle Crown Mountain cut, 3 feet southwest of
contact.
Road fork about 200 feet north of 44 along road
1,230 feet south of 88, along road____.________
1,000 feet south of 88, along road. .
520 feet south of 88, along road._
340 feet south of 88, along road
200 feet south of 88, along road ._
50 feet south of sharp turn, midd
north base of Findley Rldge ______________________
Etowah mine, 420 feet S. 26° E. from inclined shaft__
Etowah mine, 540 feet southeast from inclined shaft
in drainage Aol =~ st Sod R
Etowah mine, 200 feet S. 25° E. from inclined shaft_
Etowah mine, 300 feet southeast from inclined shaft
T deainage'@iton. 0 ooty X S e

GRANITE AND ‘‘SAND DIKES"

Main road about 14 mile west of Dahloneg:
% mile northeast of Wimpy’s Mill_____
3 mile northeast of Wimpy’s Mill (hil

ditch)
1% mile east of Wimpy’s Mill, in road cut_.________
Fresh rock, quarry }4 mile west of Wimpy’s Mill..
Powder house in Iyyent._ - .. . 0l Lo e
Main “‘sand dike,”” northwest arm of Ivy cut.__
Aggregate of three small dikesnear22 _..__________
100 feet southeast of end of northwest arm of Ivy cut.
25 feet northwest of 22

Southeast side of same dike as 22; spotted phase____
ROCKS INTERFINGERED WITH ‘‘SAND DIKES™

10 feet west of powder house, east end of Ivy cut__
6 feet west of 22

35 feet south ot ‘“‘sand dike’ at powder house, east
endiof Iyyeubi e -l o R sl
10 feet south of “‘sand dike” at powder house, east
end ol Eveahit e o e T R
10 feet north of “sand dike’’ at powder house, east
end of Ivy cut
20 feet north of ‘‘sand dike” at powder house, east
end of Ivy cut
Tunnel 60 feet north of Ivy ¢ of r "
Composite sample 40 feet northwest oi “sand dlke"
in northwest arm of Ivy cut
25 feet northwest of 22________
20 fectisouthesstof 220 . ... ..  _oio.l il
Gray saprolite; southeast of 22______________________
100 feet southeast of 56____________
Northeast wall of Ivy cut, opposite 24 _____________
100 feet northeast of Ivy SHRE e e
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Becker suggested that silica had been leached from
some of the saprolite deposits,® and, although quartz
is present in all the saprolites studied, evidence was
found that tends to confirm Becker’s suggestion. In
several exposures there are quartz veins that do not con-
tinue from the top of the saprolite into the soil, and
the upper surfaces of these veins are smooth and pitted
(see pl. 8, B); a few subrounded and pitted boulders
and lumps of quartz are enclosed in the soil above the
veins. A striking example of this condition was seen
in the Benjamin prospect at Cragford, Ala.

At the Barlow mine, in Georgia, a fresh-appearing
sheared granitic dike rock seen underground contains
numerous small nodules of bluish quartz (see pl. 4, 4),
but these nodules become progressively scarcer toward
the surface, and are not found in the saprolite 10 to 20
feet below the soil. A series of samples was taken from
this decomposed dike at 10, 20, 80, and 40 feet below the
original surface of the ground and a sample of the fresh
rock was obtained from the deepest workings, about
160 feet below that surface. Incomplete analyses of
these samples were made in order to determine the silica-
alumina ratios. The results, given in the table below,
show a gradual decrease in silica and increase in alu-
mina from the 40-foot level to the surface. Density
determinations, made by weighing saprolite in the form
of loosely tapped powder, are given in the table below.
Density was found to decrease toward the surface, and
there was an increase in porosity from 45.2 percent of
voids in the 40-foot sample to about 53.4 percent of
voids in the uppermost sample.

Changes in chemical composition and density of saprolite from
Barlow mine at different depths below the surface

Partial analyses ! Density 2
Depth of sample (feet) Appar- | Voids
Si0z AlzO; | Feq03 TiO; |entden-| (per-
sity cent) 3
56. 45 24. 60 5. 3! 0. 56 1.17 53.4
61.02 20. 30 5.70 .58 1.319 51.2
66. 45 18. 14 5.40 .42 1.38 47.2
68. 51 16.18 4.28 .62 1.45 45.2
66. 94 13.04 4.19 1. 1N (TG P .

1 Analyses by R. C. Wells.

! Density determined by weighing loosely tapped powder in a cylindrical dish;
determinations by H. C. Spicer.
3 Percent voids determined on blocks of solid materials.

HISTORY OF MINING

It is generally agreed that a small amount of gold
was mined in Georgia, and possibly in North Carolina,
by the Spaniards and Indians. Becker has discussed
this subject in considerable detail,® and it need not
be further considered here.

The only known reference to gold in the southern
Appalachians published during the 18th century oc-

® Becker, G. F., op. cit., p. 290.
0 Becker, G. F., op. cit., pp. 253-256.

curs in Thomas Jefferson’s notes on Virginia.” He
described a piece of ore, found in 1782 on the north bank
of the Rappahannock River, that yielded 17 penny-
weight of gold.

In 1799 a lump of gold, said to have been about as
large as a “small smoothing iron” and about 17 pounds
in weight, was found on the Reid farm in Cabarrus
County, N. C. According to Partz,” Conrad Reid, the
12-year-old son of John Reid, the owner of the land,
found the nugget while fishing along Little Meadow
Creek. Recognizing it as some kind of metal, he car-
ried it home to his father, who did not realize its value
but kept it nevertheless as a curious kind of rock, and,
on account of its weight, used it for a door stop. In
1802 he took it to Fayetteville and sold it to a jeweler
for $3.50. On returning home, Reid, in association with
others, searched the creek and found other nuggets and
gold-bearing pebbles of various sizes, the largest of
which weighed 16 pounds; the gold was distributed
along the stream for nearly a mile. '

In 1803, according to Partz, a Negro boy named Peter
dug a lump of gold‘ that weighed 28 pounds avoirdu-
pois out of gravel on the northwest side of the “lake”
on an adjacent plantation, possibly the land of James
Love. In the following year, lumps weighing 9, 7, 3,
2, and 134 pounds w%i‘e found, besides a large amount of
“grain gold.” The smaller particles were recovered by
amalgamation in hand rockers.

Soon afterward, gold was discovered in Montgomery
County, N. C., and washing for gold in the small streams
was carried on there and in Cabarrus County. Drayton
mentions a small nugget said to have been found in the
Greenville district, near Paris’ Mountain in South
Carolina, before 1802,” but from 1804 to 1827 the only
recorded production of gold in this country was made
by North Carolina; it amounted to about $110,000. In
1825 the first lode#called Barringer’s lode—was dis-
covered in what is now Stanly County, and shortly
afterward the people of the Southern A ppalachians ap-
pear to have become‘gold conscious, for mining of both
lodes and placers sqddenly spread throughout the re-
gion. Bullion was sent to the mint from Virginia and
South Carolina in 1829 and from Georgia in 1830. A
real boom was under way, and press reports of the
period contain such headlines as “Number of gold mines
increasing daily,” “Farmers find gold in every hill,”
“Moneyed men from every quarter of the Union pur-
chasing land at extravagant prices,” “Mills are build-
ing,” “Mine produces 160 pounds of pure metal in one
week,” “Gold diggiqg amounts to mania.”

1786 ; Notes on the State of Virginia, 1st Am. ed., p. 38, 1787; 2d Am.
ed., p. 32, 1794. |

7 Partz, August, Examinations and explorations on the gold-bearing
belts of the Atlantic States: Mining Mag., vol. 3, pp. 162-164, 1854.

% Drayton, Joan, A view of South Carolina as respects her natural
and civil concerns, p. 15, 1802.

7 Jefferson, Thomas, Obtervations sur la Virginie, pp. 64-65, Paris,
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As in many other new gold regions, the slowness and
difficulty of transport and communication during that
early period, which made the centers of trade and finance
seem very remote, resulted in the local use of gold dust
as currency and led to the private coinage of gold.
This highly unusual activity was first engaged in by
Templeton Reid in Lumpkin County, Ga., in 1830, but
just how long he continued it is not known. In 1831
gold coinage was begun at Rutherfordton, N. C., by C.
Bechtler. It was carried on by him until 1838, and from
then until 1857 by his son A. Bechtler. In the meantime
(1838) the United States had established mints at
Dahlonega, Ga., and at Charlotte, N. C.; yet the private
operations of Bechtler were not interfered with, for
the reason, it was said, that the Bechtler coins were
found to equal or exceed the Federal standards of fine-
ness and weight.

The coinages of Reid and the Bechtlers are of more
than ordinary historical interest. The late Joseph
Hyde Pratt, in an unpublished manusecript, described
the coins minted by-them in much detail. It seems
inappropriate to publish these descriptions here, but
the following general remarks by Dr. Pratt appear
pertinent.

Mr. Adams states ™ that according to Mr. C. Bechtler’s books
the value of the gold mined from January 1831 to February
1840 was $2,241,840.50, his gold averaging 80 cents to the penny-
weight. Evidently no records of the actual amount of gold
mined by the Bechtlers and Reid are in existence and therefore
nothing definite is known as to the amount of gold that was
actually coined in Georgia and North Carolina. The percentage
paid by the owners of the gold for its coinage was 214 percent.

During 1830 deposits were worked in Chesterfield
and Lancaster Counties, and in 1830 and 1831 the
Brewer mine, in Chesterfield County, was reported to
be one of the most productive properties. Between
100 and 200 persons were employed at the Brewer
mine, and were supposed to have recovered about $1.50
to $3 each per day. Where the first discovery of gold
was made in Georgia is not known; several deposits
appear to have been found almost simultaneously in
1829. Onme of the early discoveries was made on Duke’s
Creek, in what is now White County but was formerly
part of Habersham County, and another at the site of
the Calhoun mine in Lumpkin County. Phillips™ re-
ports that gold was discovered in Alabama in 1830,
and Dickson,” in a paper read by him in June 1834,
stated that “the gold belt extends from the Rappa-
hannock River, Virginia, to the Coosa River, in Ala-
bama.” No Mint records of gold from Alabama are
known to have appeared until 1838. In Virginia, little
attention seems to have been given to gold deposits from

% Adams, E. H., Adams’ Official Premium List of United States Private
and Territorial Gold Coins, p. 37, Willett Press, New York, 1909.

W Phillips, W. B., Lower gold belt of Alabama in the counties of
Chilton, Coosa, and Tallapoosa: Alabama Geol. Survey Bull. 3, 1892.

7 Dickson, James, An essay on the gold region of the United States:
Geo. Soc. Pennsylvania Trans., vol. 1, p. 16, 1835.

Jefferson’s time until 1829. During the next decade,
however, many short reports were published that indi-
cate a feverish activity in the Southern Piedmont, and
many properties were prospected and opened at that
time.

Production records indicate that the first boom in
the southern Piedmont region reached its height about
1833-34, when the output from the richest placers and
surface deposits began to decrease. At about this time
agitation for the construction of mints led to the erec-
tion of three—one at Dahlonega, Ga., one at Charlotte,
N. C., and one at New Orleans, La. All three began
operations in 1838, but very little bullion was ever
shipped to New Orleans. After 1834, mining history
records various degrees of activity, stimulated from
time to time and at various places by the development of
ore bodies or by the application of improved methods
of recovery.

The decline that inevitably followed the boom in
placer mining was succeeded by a period of great ac-
tivity in lode mining, which continued, with a gradual
decrease in output, from about 1838 to the beginning
of the War Between the States. During this period
mining was extended below water level on many of
the lodes, and Chilean mills, arrastres, and the like,
were largely supplemented by stamp mills. Attempts
were made to smelt the sulfide ores of lead and zinc
found at Silver Hill, and those of copper found at the
Fentress and other mines in North Carolina. Gold
Hill, N. C., became a lively mining camp with a popu-
lation of 2,000. Auraria, Ga., and Goldville and Ar-
bacoochee, Ala., were thriving towns supported by the
mining industry. Many discoveries were made; one
of the most notable being that of the rich deposit
worked at the Dorn mine, in McCormick, S. C., in 1852.
A moderate revival of placer mining in McDowell,
Burke, and Rutherford Counties, N. C., followed the
introduction of hydraulic methods at Janestown in
1856.

During the War Between the States the gold mines
were almost completely inactive. The mints at Dahl-
onega and Charlotte were abandoned at that time,
never to be reopened. The ending of the war was fol-
lowed by moderate activity, which rose to a peak in
1882 and then gradually declined until in 1916 mining
had nearly ceased. During this postwar period many
of the mines were reopened and deepened ; one shaft at
Gold Hill, N. C., was sunk to a depth of 820 feet, and
the Creighton (Franklin) mine in Georgia was deep-
ened to about 950 feet on the incline of the vein.

In 1868 the Dahlonega method of hydraulic mining
was developed to handle large bodies of low-grade sap-
rolite. It consisted of hydraulicking the softened ma-
terial and sluicing it to the mills, where it was usually
reduced by means of stamps and amalgam plates. This
method was widely used near Dahlonega, and its de-
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velopment gave a considerable impetus to the industry.
During this period also, noteworthy amounts of copper
and lead ores were smelted. An outstanding mining
achievement was the continued profitable operation of
the Haile mine, in South Carolina, from 1880 to 1908,
as a result of the successful treatment of its low-grade
pyritic gold ore by a special chlorination process de-
vised by the operator, Adolph Theis. The gold deposit
at the Iola mine, in North Carolina, which was not
discovered until 1901, was worked extensively, the ore
being successfully treated by cyanidation. In Georgia
the most productive lode mine was the Creighton
(Franklin), which, except during the War Between the
States, was operated almost continuously from 1840

until June 1909, when it was flooded by the Etowah

River. A chlorination process similar to that in use
at the Haile mine was applied at the Creighton. At
Hog Mountain, Ala., systematic mining began in 1893
and continued until 1915.

During World War I and the period of high costs
that followed, gold mining almost ceased, and from 1921
to 1932 the industry showed little or no activity. Signs
of a revival appeared in 1933, and in 1934 underground
development work was done on several lodes.

In North Carolina, the Howie mine was unwatered
and sampled, and some diamond drilling and drifting
were done there, but late in 1935 the property was closed.
At the Rudisil mine, in Charlotte, a 75-ton flotation mill
was constructed, and about 2,000 ounces of bullion is
said to have been shipped during 1935. Several other
properties in North Carolina were unwatered and
sampled ; among them were the Whitney and the Isen-
hour at Gold Hill, the Coggins, the Gardner Hill, and
the Long Creek. Considerable development work was
done also in the Crayton, Portis, and Parker mines.

In South Carolina, the Haile mine was operated con-
tinuously and the Terry mine part of the time during
1935. Development work and sampling were done at
the Dorn, Bar Kat, and Landrum mines. At Smyrna,
in York County, the White Star Mining Co. built and
put in operation in 1934 a 50-ton flotation plant designed
to treat custom ore, but this mill was idle in 1935.

In Georgia, the Battle Branch mine, at which a small
10-stamp mill was installed late in 1934, has been the
only steady producer. In addition to this mine the
Barlow, Lockhart, McDonald, Blake, Whim Hill, 301,
Etowah, Consolidated, Franco-American, and a few
others have been partly opened up and sampled.

In Alabama the Hog Mountain mine was reopened
late in 1933 ; a flotation plant was installed at that time,
and the mine was operated continuously to 1936. Dur-
ing 1934 this mine shipped $97,000 worth of bullion to
the mint. Mills were operated for short periods at the
Dutch Bend and Blue Hill mines, and development work
was done at the Alabama King mine and near the Heflin
school, west of Ashland.

In Virginia, the Melville mine was opened late in
1933, the Vaucluse in 1934, and the Moss in 1935. All
were being operated in 1936 but were abandoned in
1938. After considerable exploratory work, the Frank-
lin, United States, and Laird properties in Virginia
were closed. Some work was done at the Tellurium and
Liberty mines in 1934 and 1935.

Placer mining was carried on only in desultory fash-
ion during the 1930, but several dragline scrapers with
sluice boxes operated steadily in White County, Ga.
Some of the stream gravel at the Etowah mine in Geor-
gia was washed, and saprolite was mined and washed by
hydraulic methods at the Topabri (Josephine), Baggs
Branch, and Barlow mines in the same state. In Vir-
ginia a dragline scraper was being operated in 1935 on
the old Collins placer in Goochland County. At many
other places scattered throughout the region, more or
less interest was being shown in the placer deposits and
several were being worked in a small way with rockers
or sluices.

PRODUCTION

As with many old mining districts, the records of
gold production from the Southern Piedmont region
during the early years of activity are scanty and prob-
ably far from complete. For these years the best avail-
able published sources of information appear to be the
reports of the Director of the Mint. For the years since
1880, the statistical reports of the Geological Survey
and Bureau of Mines ™ provide a record of the annual
output. The accompanying table, giving the annual
production of gold, by weight and value, for Alabama,
Georgia, South Carolina, North Carolina, and Virginia,
has been compiled from these two sources, which were
also used in preparing the graphical presentation in
States from 1804-1934, inclusive, as $32,066,675, whereas
the figure given in the Mineral Resources of the U. S.
and the Minerals Yearbook ? for this period is $51,041,-
120. . The difference, amounting to $18,975,045, repre-
sents an estimate of the early production not recorded
by the Mint, and was arbitrarily added to the cumulative
total for the first time in 1914. As the amount added
is approximately the same as the sum of the Mint fig-
ures from 1804 through 1865 ($19,165,551), it seems
likely that the addition was made on the basis of an
estimate, published by Taylor * in 1867, that up to that
time an amount of gold equal to that recorded by the
Mint had been used in the arts or shipped abroad, or
had otherwise escaped the notice of the Mint.

A small proportion of silver, commonly about 10 per-
cent and rarely more than 20 percent by weight, is nat-
urally alloyed with the gold produced in this region.

7 Mineral Resources, U. 8., and Minerals Yearbook.

8 Mineral Resources, U. S., and Minerals Yearbook, 1914-1934, inclu-
sive.

™ Mineral Resources, U. S., pp. 139-144, 1914.
8 Taylor, J. J., Report to the Secretary of the Treasury, p. 15, 1867.
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F16URE 1.—Graph showing total gold produced from Virginia, North Carolina, South Carolina, Georgia, and Alabama, 1804-1934.

Additional silver, not alloyed with gold, has been re-
covered at times from several of the lode mines. Min-
eral Resources for 1880-1932, inclusive, credited about
363,000 ounces to North Carolina and about 8,600 ounces
to South Carolina. Comparatively little of this silver
was derived from the gold ores. Most of it came from
base-metal ores, chiefly of copper, produced at mines
outside the area here considered, although a considerable
part came from copper and lead-zinc ores mined at Gold
Hill, Silver Hill, and other places in the Piedmont re-
gion of North Carolina. The amount of silver produced
in Georgia from 1889 to 1934, inclusive, is given by Min-
eral Resources as 12,617 ounces, or only 11.6 percent by
weight of the amount of gold. This figure includes small
" amounts of silver from the copper mines in Fannin
County (southern Ducktown area) and possibly from
other districts; the ratio, however, is thought to be
nearly correct for the bullion obtained from the gold de-
posits. Assuming that all the silver was alloyed with

the gold, the bullion produced contained about 895 parts
of gold per 1,000. In Virginia considerable silver was
being produced in 1935, but most as a byproduct from
lead-zinc and copper mines, the amount yielded by
the gold mines being insignificant. Alabama produc-
tion in 1905-34, according to Mineral Resources, was
2,641 ounces of silver and 16,089 ounces of gold—a ratio
of 16.4 percent by weight. Practically all this silver
came from gold ores, so that the bullion contained about
859 parts of gold per 1,000.

In the period 1900-1910 some 4,870,000 pounds of
copper, valued at about $726,000, was produced in the
Gold Hill district of North Carolina. In earlier times
considerable copper was produced by mines in neigh-
boring districts. Before and after the War Between
the States a good deal of lead was produced by the Sil-
ver Hill mine, not far from the Gold Hill district. In
1912 this mine was credited with about 283,000 pounds
of zinc, worth about $19,550. The Virgilina district,
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near the boundary between North and South Carolina,
has produced a good deal of copper; and the Seminole
or Macgruder mine, in Georgia, has yielded appre-
ciable amounts of copper, lead, and zinc. The old
‘Wood’s copper mine, in eastern Alabama, is reported to
have produced considerable copper during the early
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days of mining. Many other mines in the Piedmont
region contain some copper, lead, and zinc, and many
are said to have produced these metals in small quantity.
Pyrite, also, has been mined for its sulfur content, and
barite and manganese have been produced, particularly
in the Cartersville district of Georgia.

Gold production of the Southern States 180}—193}
[Compiled from Mint records, Mineral Resources of United States, and Minerals Yearbook]

North Carolina South Carolina Georgia Alabama Virginia - Total
Period s
Fine ounces| Value |Fineounces| Value |Fineounces| Value |Fineounces| Value |Fine ounces| Value (Fineounces| Value
2,274 22 ) (NG| WSS, USSR S T Sk | (SRS TN SR, S e 2,274 $47, 000
242 5,000 242 5,000
822 17,000 822 17,000
20,000 968 20, 000
1,016 21,000 1,016 21,000
2,225 1 P T e T ) Tore Srrmres 2,225 46,000
6, 483 134, 000 6,773 140, 000
9, 869 , 000 22, 544 466, 000
14, 224 , 000 25,061 518, 000
22,158 458, 000 32,7563 677,000
, 980 475,000 42, 454 861, 000
18, 384 , 000 3,000 43,299 895, 000
12,724 263, 000 2,922 33,174 685, 700
7,165 148,100 3,000 22, 570 466, 700
5,656 116,900 | 1,422 | 29,400 | 4,045 83,600 |..__________ 2,521 13, 644 282, 000
2, 661 4,402 91, 000
....... 2,787 3,769 7,900
4,408 | ] 91,113 1, 887 6, 510 « | 134, 539
§ 6,763 | < |139, 796 = 91 E 1,863 1,245 © 8,099 | (167,395
140,232 | 12,808,505 | 110,501 | 1404038 ( 5 L E e RS Z g oo Sy o 5 e
) ] H 3 2 3 ,
o'1,487 ﬁ 30, 739 01595 | 7 (12,298 1,964 = 15,046 < 2
838 | ¥ 17,325 314 | « | 6,472 4,199 « 5,351 | %[110,581
658 3, 601 365 7, 2,687 3,710 76,
510 10, 547 0] " Nt 3,277 3, 787 78,283
22,910 473, 543 1,963 40, 577 12, 436 257,063 700 14, 462 2,800 40, 809 843, 531
23, 502 485, 793 1,188 24, 564 11,434 236, 349 518 10, 700 6, 259 42, 901 886, 788
17,200 355, 523 941 19,459 10, 140 209, 587 316 6, 538 3,193 31,790 657, 098
15,814 3 1,986 41,052 , 606 157,213 192 3,962 3,341 28, 939 598,162
19, 512 403, 295 6,142 126, 962 4,671 96, 542 12 254 4,046 34,383 710, 679
13,334 275, 622 4,805 3 2,849 LR T (R, == S 2,525 23, 513 486,035
1 15,640 323, 266
1 17, 530 362, 349
1 15,757 325,713
6, 863 141, 854
16, 887 349, 051
17,225 356, 040
11,754 242, 967
6, 555 135, 495
305 6,298
78 1,625
295 , 094
1,439 29, 745
9,753 201, 599
5,172 106, 907
7,520 155, 436
9, 266 191, 518
8,093 167, 266
7,577 156, 628
7,935 164, 014
7,690 158, 954
6, 839 141, 352
7,280 150, 501
6, 668 137,823
7,677 158, 685
7, 866 162, 614
9, 387 194, 023
11,732 242,
13, 836 286, 000
23,391 483, 500
21,068 435, 500
17,345 358, 500
16,473 340, 500
18, 046 373,000
19, 453 402,100
14,132 292,100
14, 902 308, 005
15,828 327, 166
14, 946 308, 944
14, 711 304, 080
13,901 287, 352
12, 429 256, 920
15, 555 321, 538
13,039 269, 530
12, 580 260, 035
15, 890 328,453
15, 320, 095
13,176 272, 376
11,463 236, 938
15,365 317,633
11, 736 242, 559
18.178 375, 741
17, 620 364, 218
10, 863 224, 543
54, 765 3,135 11,418 236, 028

1 Records for separate years not available, 1838-47.
2 Undistributed production 1838-47, additional to distributed production shown.
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Gold production of the Southern States 1804—1934—Continued

North Carolina - South Carolina Georgia Alabama Virginia Total
Period

Fine ounces| Value |Fine ounces| Value Fine ounces| Value Fine ounces| Value [Fine ounces| Value |Fine ounces| Value
4,716 97, 480 2, 598 53, 701 2,719 56, 200 1, 994 41,208 119 2,451 12, 146 251, 040
1,946 40, 230 536 11, 0563 2,099 43, 400 1,415 29,239 181 3, 750 6,176 127,672
3,292 68, 045 1,161 24, 000 1, 622 33, 533 43 888 7.972 164, 790
3,400 70, 282 1, 548 32, 000 915 18,916 148 3,064 6, 998 144, 670
8,032 166, 014 526 10, 900 809 16, 724 11 218 10,196 210, 771
6,117 126, 730 15,108 537 11, 094 29 604 7,649 158,135
9, 344 131.141 787 16,270 579 11,970 21 429 8,087 167,170
8,321 172, 001 1,732 35, 821 254 5,243 26 534 10, 516 217, 388
1,269 26, 237 1, 090 2, 83 , 631
590 12,187 333 1,149 23, 764
79 1,631 218 355 7,328
5 101 37 42 868
72 1.479 35 121 2,507
156 3,229 49 242 5,014
95 1,971 155 284 5,901
1.415 25 99 2,058
220 4, 540 24 250 5,156
897 18, 540 460 1,360 28,108

79 1,631 140 245 5,
49 W1 SR e I 15 64 1,315
114 2, 366 10 197 34 158 3.263
245 [ 3 SRS S et e i 313 6,457
705  E 0 P S L 203 930 19, 232
7, 598 23 470 499 10, 302
367 7, 591 71 1,468 256 37 794 16,419
725 18, 522 235 5, 996 558 101 824 1, 554 39, 716
509 17,779 642 22, 439 970 97, 186 667 23, 315 5, 569 194,617
696, 436 | 14, 406, 025 185,074 | 3,835, 896 541, 508 | 11,209, 952 719, 337 91,208 | 1,894,865 | 1,547,902 | 32,066.075
............ 823,785,826 ). oo | 35,212,812 |-t 317,008,248 | o......_.| 3866,516 ... .. ... |%8:828:218 -ooL - .| # 51,041,120

¢Total from records of Mineral Resources and Mineral Yearbook, which include estimates of earlier years.
GOLD DEPOSITS CLASSIFICATION

DISTRIBUTION

Most of the gold of the five Southeastern States—
Virginia, North Carolina, South Carolina, Georgia,
Alabama—is found in the Piedmont province. In fact
the only places in these Southeastern States outside the
Piedmont from which production of gold has been
reported are in western North Carolina, extreme north-
ern Georgia, and eastern Tennessee. Gold has been re-
covered in Maryland near the Great Falls of the Poto-
mac, but only in small amount, and the Potomac River
has therefore been taken as the northern boundary of
the region considered in this report.

Plate 7 shows the relative concentration of the gold-
bearing areas in the Piedmont, and it also shows their
relations to areas yielding other minerals, to areas of
granitic rocks, and to the blanket of Coastal Plain sedi-
ments.

The predominant structural features of the rocks
throughout the area especially the faults and the folia-
tion, are parallel to the mountains that border the Pied-
mont on the west, and with a few local exceptions they
trend northeastward. The mineral deposits are nearly
all in wide zones or belts that parallel this trend or
“grain” of the country rocks, although a few veins and
lodes trend northwestward. The gold deposits are most
widely distributed in North Carolina, but large miner-
alized areas are found in Georgia and South Carolina;
those in Virginia and Alabama are relatively small;

As in many gold-bearing regions elsewhere, the gold
deposits in the Southern Piedmont province comprise
two main groups, lodes and placers, each of which may
conveniently be subdivided. Many of the placers
worked in times past were alluvial deposits transported
and concentrated by streams. In places, however, it was
found that gold continued beyond the limits of the
stream-worked gravel and into the soil and saprolite
that mantled the adjacent slopes. This material, which
remains in its place of origin except as it may be slowly
shifted by hill creep, is a residual product of rock
weathering. Although in some places alluvium and
saprolite grade into each other, their boundaries are
usually distinet. Between residual placers and the lodes
from which they were derived, on the other hand, there
is commonly no very definite separation, and whether
a given deposit should be called a lode or a placer may
depend on the method by which it is worked.

Perhaps the most convenient and useful classification
of the gold-bearing lodes in the Piedmont region is
based on differences in their general formn and relation
to-the country rock. Some of the lodes have the distinct
boundaries and tabular forms implied by the term
“veins.” Others have indefinite limits and less regular
forms, and these, for want of a better term, may be
called “mineralized zones.” The mineralized zones can
be further subdivided into stringer leads and indefinite
bodies, both of which are generally of irregular form.



GOLD DEPOSITS 33

LODE DEPOSITS

GENERAL FEATURES

The veins and mineralized zones have many features
in common. Lodes of either class may trend either
northeastward or northwestward. In both classes all
the lodes are gold-bearing, most of them contain pyrite,
many contain small quantities of other sulfides, and sev-
eral have been mined for copper, silver, lead, and zine.

One feature common to many lodes is the rifting of
the schist walls and the formation of quartz layers
between schist layers. The schist layers may be partly
replaced, leaving thin sheets of chlorite and sericite
schist oriented parallel to the walls. This structure is
exemplified at the Franklin mine in Virginia (see figs.
2 and 3). More rarely the ores contain irregular layers
of amphibole or garnet. Horses of country rock are
commonly included in the lodes; they are generally
silicified, but their contacts with the lodes are either
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FIGURE 2.—Detailed sketch of a band of sericite schist in quartz and

plan of stope above 50-foot level, Franklin mine, Fauquier County,
Va.

gradational or sharp. In many lodes there is a narrow
conspicuous border of ankerite between the quartz and
the sericite schist.

The lodes are generally fractured, but the displace-
ments usually amount to only a few feet and are of
nminor economic significance. Brecciation and offset
of gold-bearing quartz by cross breaks were seen at the
Melville mine in Virginia and at the Battle Branch mine
in Georgia. Both normal and reverse faults are found,
the reverse faults being apparently the more common.
At the Vaucluse and Franklin mines, in Virginia, post-
ore movement approximately parallel to the schistosity
has taken place in the lodes, as a result of which the ore
is broken, fragments of it are rolled, and grains of pyrite
are smoothed and polished.

Throughout the Southern Piedmont region the form
of the lodes is largely determined by the physical prop-
erties of the enclosing rocks. The stronger lodes—that
is, the better-defined veins and the larger replacement
bodies—are in or near the harder and more brittle rocks,
a fact commented on by Taber in his discussion of the
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James River Basin of Virginia.®* Conversely, the more
diffuse lode deposits are generally in the more schistose
rocks, which yield, under stress, more readily by bend-
ing and slipping than by fracturing. Exceptions may
be explained by the fact that in some deposits originally
weak, schistose rocks were probably made brittle by
silicification before the metallic minerals were deposited.
Such a relationship is suggested in several of the de-
posits in Virginia.

The lodes are generally not far from granitic intru-
sive bodies, several authors have concluded that the ores
were derived from the granitic magmas®* At some
places, such as the Haile and Brewer mines in South
Carolina, the deposits are in schistose rocks near
the borders of granitic masses (pl. 32). Some
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FicURE 3.—Sketch across Franklin lode, 120 feet northeast from the
shaft, Franklin mine, Fauquier County, Va. Shows relation between
quartz and schistose diorite.

deposits in northern Georgia and Alabama lie within
irregular bodies of granite or gneiss. Lodes are absent
from a large part of the slate belt in eastern Union
County and southern Stanly County, N. C., in which the
rocks show little or no evidence of alteration by intru-
sive magmas. In the Carolinas, most of the lodes are
either within or near granitic masses or in slates or
schists that, though distant from exposures of intrusive
masses, show metamorphism suggesting that they may
be underlain by intrusive rocks. On the other hand,
the Vaucluse deposit, in Virginia, and some others are

st Taber, Stephen, Geology of the Gold Belt of the James River Basin,
Va.: Virginia Geol. Survey Bull 7, p. 231, 1913.

82 Graton, L. C., Reconnaissance of some gold and tin deposits of the
southern Appalachians: U. S. Geol. Survey Bull. 293, p. 69, 1906. Lind-
gren, Waldemar, the gold deposits of Dahlonega, Ga., in U. 8. Geol. Sur-
vey Bull. 293, p. 125, 1906. Taber, Stephen, Geology of the gold belt of
the James River Basin, Va.: Virginia Geol. Survey Bull. 7, pp. 216-221,
1913. Laney, B. F'., The geology and ore deposits of the Virgilina district
of Virginia and North Carolina : Virginia Geol. Survey Bull. 14, p. 91,
1917 ; The Gold Hill Mining district, North Carolina: North Carolina
Geol. and Econ. Survey Bull. 21, p. 98, 1910. Adams, G. 1., Gold deposits
of Alabama ; Alabama Geol. Survey Bull. 40, p. 52, 1930.
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in areas in which no granitic rocks have been found;
these deposits, so far as field evidence shows, are merely
associated with zones of regional shearing. Many
granitic areas, moreover, do not contain lodes. The
ores and the granitic intrusives may however have
come from the same sources.

Gradation of the lodes into pegmatite dikes was ob-
served by Taber® in the James River Basin, and
Laney * states that in the Gold Hill district of North
Carolina, “the barren portions of a few veins strongly
resemble pegmatites, consisting for the most part of
quartz and pink feldspar.” Jones® says “at certain
localities auriferous veins are closely associated with,
and in some cases appear to grade into, pegmatite
dikes.” At the Franklin mine and Brown prospect, in
Alabama, some of the quartz stringers grade into vein-
lets that resemble pegmatite dikes, for, in addition to
quartz, they contain coarse biotite and muscovite, and
white clay that may have been formed by the weather-
ing of feldspars. The lodes that grade into or resemble
pegmatite dikes are not numerous, however, and repre-
sent the exception rather than the rule. They were
probably formed at somewhat higher temperatures and
pressures than most of the deposits.

At the White County mine, in Georgia, a pegmatitic
facies of the granite locally seems to grade into larger,
finer-grained masses, which in some places are cut by
mineralized quartz stringers; but elsewhere in this vi-
cinity, as previously noted by Nitze and Wilkins* the
pegmatitic dikes cut the mineralized bands (fig. 40).
This locality is the only one seen by the writers of this
report in which mineralized quartz bodies are definitely
cut by granitic intrusives.

VEINS

Veins are most numerous in granite or granitic
gneiss (pl. 6, B), where they outnumber the mineralized
zones. The veins in these rocks include those that trend
northwest and some of those that trend northeast.
They range from mere stringers to bodies 2,000 feet or
more in length and as much as 20 feet in greatest thick-
ness, but long, continuous, well-defined veins are gen-
erally rare except in certain areas of granite, such as
those in Mecklenburg County, N. C. In texture the
veins are generally so coarse that their minerals can be
identified without microscopic aid, and garnet, pyrite,
and carbonate grains an inch or more across are not
uncommon.

8 Taber, Stephen, Geology of the gold belt of the James River Basin,
Virginia : Virginia Geol. Survey Bull. 7, pp. 217-219, 1913.

8 Laney, F. B., The Gold Hill mining district of North Carolina : North
Carolina Geol. Survey Bull. 21, p. 98, 1910.

8 Jones, S. P., Second report on the gold deposits of Georgia : Georgia
Geol. Survey Bull. 19, pp. 50-51, 1909.

8 Nitze, H. B. C., and Wilkens, H. A. J., Gold mining in North Carolina

and adjacent south Appalachian regions: North Carolina Geol. Survey
Bull. 10, p. 22, 1897.

Many of the veins show evidence of postmineral move-
ment, although in some the movement was negligible.
At the Franklin mine, in Virginia, much of the vein
material is loose and porous; locally there are nodules
of quartz that appear to have been rolled and partly
recrystallized, some pyrite crystals are smoothed and
polished, and some of the quartz has a “mortar struc-
ture,” moderate-sized fragments of quartz being em-
bedded in a groundmass of fine-grained recrystallized
quartz.

Thin curved lenses, sheets, partings, and irregular
inclusions of sericite schist are common in many of the
veins. They are generally oriented nearly parallel to
the planes of schistosity in the wall rock, and in many
places they fade into the quartz (figs. 2, 8, and pl. 8, 4).

Crustified vein material from the Moore mine, Union
County, N. C., was illustrated by Nitze and Hanna,*’
but during the recent investigation textures or struc-
tures that indicate open-fissure filling were rarely seen.

Many lodes are classified as veins even though they
split and in places form disconnected lenses.® Such
lodes are exemplified at Hog Mountain, Ala. There the
quartz is bounded in places by seams coated with chlo-
rite or sericite, but near premineral shear-zone crossmgs
it fades irregularly into the wall rock.

BARREN QUARTZ VEINS

Veins of coarse-grained barren white quartz, locally
called bull quartz, are common throughout the gold-
bearing region. They range from stringers to bodies
20 feet or more in thickness and hundreds of feet long.
Many are exposed in road cuts, and some have been
quarried extensively for road metal or concrete aggre-
gate (pl. 8, B). Their disintegration during the gen-
eral weathering and erosion of the region has produced
a large part of the rubble of “flint rock” fragments that
clutters many fields.

In some of the mines, veins of bull quartz cut across
the lode quartz, but at many places where the two varie-
ties are exposed close together their relations are not
shown. As a rule the bull-quartz veins consist almost
entirely of coarse-grained white quartz. Some are lo-
cally stained with iron oxide, a few enclose stray crystals
of pyrite, and one, exposed in the tanyard pit at the
Brewer mine, in South Carolina, contains coarse plates
of ilmenite intergrown with the quartz.

MINERALIZED ZONES

The mineralized zones consist of quartz, sericite, chlo-
rite, and small amounts of other minerals, arranged in
and along zones of shearing. Two intergrading classes
of mineralized zones are recognized, namely (1) stringer
leads and other lodes in which the boundaries between

quartz and country rock, though’ irregular, are sharply

87 Nitze, H. B. C., and Hanna, G. B., Gold deposits of North Carolina :
North Carolina Geol. Survey Bull. 3, fig. 1, p. 50, 1896.
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defined, and (2) indefinite bedies in which the quartz
fades gradually into the country rock. The character
of the quartz in the mineralized zones varies consid-
erably : At the Haile mine, in South Carolina, the quartz
is dense, fine grained, and light gray; at the Vaucluse
mine, in Virginia, it is milky white and somewhat
glassy; at the Battle Branch mine, in Georgia, it is
coarse, granular, and of a watery light-gray color; and
at the Howie mine, in North Carolina, it is dense, fine-
grained, and dark bluish-gray. In quartz of all these
kinds irregular remnants and shadows of country rock

are common and many structures inherited from the -

country rock can be seen; such features are shown by
ore from the Howie mine (pl. 9, 4).

Stringers of white, vitreous, barren quartz, similar to
that described above under “Barren quartz veins” are
widely distributed in the mineralized zones.

WELL-DEFINED IRREGULAR BODIES

The well-defined irregular bodies consist of many un-
connected lenses, stringers, and irregular masses of
quartz erratically distributed along shear zones.
Lenses in steplike arrangement but apparently with no
regular direction of offset are common. Many of the
larger quartz masses pass on all sides, within a few
feet, into a few small silicified bands and stringers. In
some deposits the abruptness of this change is strik-
ing. Bastin * cites an example at the Gold Log mine,
in Alabama. There at the bottom of a 320-foot incline,
was an exposure b feet wide of material that was about
two-thirds quartz, but only 6 feet away along the strike
nearly all the quartz had pinched out and the face con-
sisted almost entirely of sericite schist. Many ‘other
similar examples might be given. Figure 4 shows three
notebook sketches of the lode at the Laird prospect in
Virginia,® and similar excellent illustrations of dis-
continuous lenses at the Young American mine, also in
Virginia, are given by Taber.®

Where the wall rocks are schistose as is usually the
case, the quartz tends to follow the strike of the schist
in general, but here and there it crosscuts the foliation
planes (see pl. 10). Near the quartz the schist is gen-
erally sericitized, and in some places it is also silicified.
The sericite schist grades laterally into chloritic schist,
and that in turn grades into typical country rock. As
in the other lode deposits, schist partings and irregular

remnants and shadows of schist are common in the

quartz, and fragments of partly altered country rock
are found in the sericitized and silicified schist. As
stated on p. 47, the constituents of the rocks ad-
joining some of the lodes, particularly in north Georgia
and Alabama, become coarser near the lodes, so that

8 Bastin, E. 8., The Gold Log mine, Talladega County, Ala.: U. 8.
Geol. Survey Bull. 640, p. 161, 1916. :

% Sketches by mine engineer A. L. Fentress, unpublished data.

% Taber, Stephen, op. cit. Figures 6, 7, 8, 9, and 11 are especially
noteworthy.

sharp boundaries between country rock and lode ma-
terial cannot be drawn. In some of the deposits, par;
ticularly in northern Georgia—for example at the
Lockhart mine—the ores are rudely banded (see pl.
9, 7).

“Stringer leads” (or “lodes”) is a term introduced by
Becker ** to apply to a system of “many associated small
fissures, each bearing lenticular quartz masses.” In the
stringer leads the elongate lenses are in general parallel
to the trend of the enclosing schist, although individual
stringers can usually be found that break across the fo-
liation. In many deposits, such as those at the White
County and Cherokee mines, in Georgia, the alternating
stringers of quartz and sericite schist are so closely
spaced as to give the exposures a ribbonlike appearance
(pl. 9, €'). Generally the wall rock is sericitized and
grades, away from the lode, into chloritic schist, and
the sericite schist within the lodes is usually silicified.
In some places the stringer leads coalesce and form large
workable bodies; the Findley Ridge deposits of north-
ern Georgia belong in this category. In many places,
however, the stringers remain separate or become dis-
continuous and the quartz bodies are erratic in shape
and distribution. Deposits such as that in the Shuford
mine, in Catawba County, N. C., in which irregular
veinlets of gold-bearing quartz are described as cutting
the schist in all directions, may be classifiable as stringer
leads.

INDEFINITE BODIES

The indefinitely bounded bodies consist of silicified
and otherwise intensely altered rock that grades into
less altered rock, the limits of the ore being commonly
determined by assay. Although they appear to have
been formed along sheared zones, these deposits are gen-
erally in massive brittle rock, or in schistose rock made
brittle by premineral silicification. The largest known
deposits of this type, at the Haile and Brewer mines
in South Carolina, are both in tuffs that are but slightly
foliated.

Deposits of this class are exceedingly fine grained,
and their chief constituents are quartz and sericite.
The texture of the lode rock might be described as
flinty. The pyrite and other sulfides may be perhaps a
little coarser grained than the quartz, though few in-
dividual grains are larger than a pinhead. Crystals of
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