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ABSTRACT

The Capps gold nmine is located five and one-half
miles northwest of Charlotte, in Mecklenburg County, North
Carolina. The area lies wholly within the igneous belt of the
southern Appalachlen gold region in approximately the central
part of the Piedmont province of eastern United States,

The ore deposits gonsist of lentlicular quartz-
dolomite-pyrite veins irregularly replacing sheared zones of
the granite country rock. The wall-rock alteration and veln
nineralization indicate that the deposits belong to the meso-
thermal rather than hypothermal =zone into which most of the
southern Appalachian gold depaéits have been classified,

The immediate future of the Capps district does not
present an optimistic pleture, beceuse the Capps Company is in
the hands of receivers. Nevertheless, it is possible that
sucoessful mining could be carried out, if deposits were care-
fully blocked out in advance of extraction., The best pose
sibilities for future exploration are extensions of the de~
posits beneath old excavations, especially those above which

rich ore has been obtalned,



GEOLOGY AND ORE DEFOSITS
OF THE
CAPPS GOLD MINE

Meecklenburg County, North Carolina
INTRODUCTION

LOCATION

The Southern Appalachian Gold Region includes scate
tered gold-bearing deposits found extending over a wide belt
in the Pledmont province of the Appalachian Region of the
United States from a point in Marylend near Washington; D. C.,
southwestward to Algbana,

The area under consideration 1lies near the central
part of the Pie@gpnt province in the Igneous Belt of the
Southern Appalachian Gold Region. It is in southern North
Carolina in Mecklenburg County, five and one-half miles northe
west of Charlotte, between the Rossel's Ferry apd Beattie's
Ford roads {(Plate I}. Outside of Charlotte and the many small
towns, the country is rather thinly populated, but roads are
numerous and generally good. Transportation is facilitated
by several railroads. Two branches of the Southern Rallway
and one each of the Seaboard and Norfolk & Southern have

terminals in Charlotte,
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HISTORY OF MININGL
Regional History

Although gold mining in the region started as early
as 1800, operations were eonflined to placer mining until 1825
when the first lode, Barringer's, was discovered. By 1829 a
real boom had started, The meny delays in transportation and
cormunication during this early period led to the use of gold
dust as a medium of exchange. In Rutherfordton, North
Carolina, Christian Bechtler started a private nint in 1830
which operated until the United States ¥int was built in
Charlotte in 18386,

Production records show that the boom reached its
height about 1833. With exheustion of some of the richer de-
posits, activity declined somewhat until 1840 when better
mothods of recovery were applied., The fcllﬁwing poriod of
inereased activity lagsted untll the oubtbreak of the Civil War
in 1861. During this period Gold Hil.l; North Carolina, ¢
one of the largest producers and the town boasted a population
of over two thousand.

An almost complete cessetion of mining during the
war was followed by intermittant activity from 1870 until 1916.
Many of the mines were reopened and deepened, the shaft at
Gold Hill being sunk to a depth of 820 feet, the deepest shaft

%Béyn:n, Es Jey Gold Deposits of North Carolina, N. €. Dept,
6cnaervation and Development, Bull. 38, pp. 7-12, 1936.



in the region. The most productive operction was at the Halle
Mine in South Carolina; where low-grade pyrite ore was su#cess—
fully treated by a nodification of the c¢hlorination process.

Activity almost ceased during the period of inflation
caugsed by the World War, and not until 1933 was there any sign
of a revival,

In 1934, following the inocrease in the price of @ald;
underground development work was revived in many of the lodes
of the region suech as those of the Dorm, Haile, Bar Kat,
Brewar; Landrum, and Terry Mines in South Carolina and the
Howie, Capps, and Crayton in North Carolins.

At the present time, 1939, the most successful oper-
ation is that at the Haille mine, where low-grade pyrite ore
is being successfully treested in a 400 ton cyanide plant.
Noteworthy 1s the successful use of geophysieel exploration
at the Haile. Several auto-potentiesl areas have been located,
of which one, checked by churn and diamond drilling, has prov-
ed to be a valuable reserve or high-grede ore, The Howie mine
was taken over by the Condor Comsolidated Mines, Ltd,,

Toronto, Canaca in 19835 after a series of drill cores showed
over one million dollars worth of fairly high-grade ore; mine-
ing operations are to be started soon.

History of the Capps Mine

0ld reports mention the Capps mine as being operated
as early as 1826, and production records show that most of its
production of over 31;000,000 was nined before 1840. Early



reports suggest that some very rieh pockets were mined in this
early period. After this early activity the mine was idle un~
til about 1882 when Ceptain John Wilkes reopened and worked it
for several years, Mint records show that 6,000 tons of £10.00
ore were mined during this pericd. There followed another
period of ldleness until the present operators begen develop-
nent in 1934, HNearly %lSO;QGO worth of ore was produced by the

sumner of 1838.

FHYSIOGRAVIHY

Regional FPhysiography
The gold deposits of the Southern Appalachians, are

found in the Piledmont provinece, the gently sloping plateau ly-
ing east of the Blue Ridge and extending from Alabama to New
England., In the Cerolinas the plateau is about 100 miles wide,
descending from an elevation of 1;500 feet at the foot of the
mountains to 500 feet at the edge of the Atlantie Coastal
Plain. The streem valleys are moderately developed and are
usually entrenched 50 to 100 feet below the general surface.
The interstream areas are flat to gently rolling; with the ex-
ception of a few hills which rise up to a thousand feet above
the plateau.

Physiography of the Capps Area

The Capps area, which lises between the elevations
of 700 and 850 feet, is nmear the cemter of the Pledmont

prbvince. Here the gently sloping plateau 1ls moderatsly dis-



sected by southward flowing streams, whose valleys are some
Tifty feet below the general platemu, A few hills, such as
Capps Hill, rise slightly above the platean, but none rise
sharply asbove it as they do farther west in the Kings Mountain

area, ©See topographic map, Flate II.

CLIMATE AND CULTURE

The Caops area, having a mean rainfall of fifty
inches well distributed throushout the year, cenjoys the usual
mild c¢limate of the Pledmont province, Deep fertile solls are
suitable for the cultivation of cotton, tobacceo, and corn,.
Areas too hilly for cultivation are grown over with deciduous

trees, pines, and & rother dersc wnderbrush,

PAST GEOLOGIC VWORK

This portion of the United States was one of the
flrst mineral regions of the country to become of economic inm-
portance, It has, therefore, attrected much attention from
the leading geologlsts of the country, particularly before the
Civil War. It is interesting to note that the Forth Carolina
Geological Survey, esteblished in 1824 under the leadership
of Denison Olnsted, was the first state survey on this contine-
ent, The South Carolinac Geological Survey followed next, in
1826, with Vanuwxom at its head. Tuomey, Lieber, Ebeneuzer
Ermonds, Ferr, ilanns, and Tltze, working on these surveys, have
all nede contributions Lo the Geology of the Caroclincs that

have becone well Inown.
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Later geologic work, espeeially on the ¢old deposits,
has been relatively limited, owing to the disgovery of much
more lmportant deposits in western United States. However,
several reconnaissance reports and occasional detailed geologie
reports on some of the more important distriets heve been pub-
lished since that time,

No previous detailed geolozic work has been undertak-
en at the Capps mine, although it hes been mentioned in reports
by the North Carolina and the United States Geological Surveys,
Detalled geologic work has been dones by Laney and Porue in dige
tricts of North Carolina somewhat similar to the Capps distriet,
and reference to the resulbing reports has aided in the inter-
pretation of the geology at Capps.

The following list of publications refers to mining.

or geology at Capps and other districts of the region.
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SCOPE OF PRESENT WORK
The field work upon which this report is based was
begun July 10, 1938, and completed Aurust 15, 1938. Maps
were nade to show the relations of veins to topogrephy and to

show the struchtural relations between the ore bodies and the

country rock. Unfortunately, the fleld evidence upon which



this report is based is necessarily limited, because the under-
ground excavetions examined are of limited extent and no bed-
rock outerops within the area mapped. Various other districts
of Rorth and South Carolins were visited with the view of ob-
taining a broader geclogie background for the detalled work

at the Capps mine.

While the investigotion was being performed, the fol-
lowing features were studied: (1) the petrocraphy of the
variows rocks, (2) the succession of geologic events, and
(3) the charszeter and the oceurrence of ore bodies., Throuch-
out the present work careful abttention was given to all details

which might lead to the discovery of new ore bodies,
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GENERAL GIEOLOGY

GEMERAL GEOLOGIC SETTING
Rogks of the Gold~bearings Areast

The major rocks of the region are ei?h@r lgneous or
metamorphic. The igneous may be divided into two subdivisions,
acid and basie. The acid rocks consist mostly of granite,
varylng in color from light gray to pink, but there are also
some rhyolites, scid tuff, and breeccia. The basic group in-
dludes gabbro, diabase, diorite, andesite, basic tuff, and
breccia. The metamorphice maey be divided into gnelisses, schists,
and sletes derived from both igneocus and sedimentary rocks.,
Altered sediuentary rocks include quertzites, marbles, and
slates.

The area may be rouchly divided into belts according
to rock types, the belts paralleling the reglonal structure,
trending northeast~southwest, In North Carolina these beltis
may be outlined as follows:

1. The Slate Belt,
2. The Igneous Belt,
3. The Schist-Gneiss-Granite Belt.

1?ara@e, Je To, Preliminary Report on Gold Deposits in North
and South Carolina, ¥, W. 29021, pp. 6-8, 1935,

Bryson, H. J., Gold Deposits in North Carolina, N. C. Dept.
of Conser, and Develo:., Bull. 38, pp. 42«51, 1936.
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The Slate Belt

This belt, ocecupying a strip 30 miles wide along the
eastern edge of the Feldmont plateau is composed largely of
light, greenish-gray, thin bedded, water-laid tuff, To the
north these beds glve place to a variety of greenish and gray-
ish rocks representing altered volecanic tuffs and flows, Al-
tered basic intrusives are assocliated with them., The bedded
rocks have been closely folded snd strike northeast. They
generally have a cleavage striking the same way. Near the
granite this cleavage becomss so pronounced that it completely
obseures the bedding.
The Igneous Belt

The isneous belt is about 40 miles wide, lying
parallel to and just west of the slate belt. As the name
implies, the rocks are mostly igneous, ranging in composition
from granite to pabbro. 4 coarse-grained, gray granite,
loeally rieh in biotite and hornblende is widespread in
Mecklenburg County, the location of the Capps area., 4 dark-
gray diorite is next to this granite in sbundance. It is the
rock whieh underlies many of the areas of dark soil known as
blackjack lands. A ooarse-grained greenish gabbro occuples
relatively small areas. Toward the west, in the vieinity of
Bessemer City, the granite 1s intensely metamorphosed to a
sericite schist. 4Associated with this schist in many places

is @ resistaent quartzite which forms such peaks as Kings and



-1l -

Crowder Mounteins. The mine described in this report lies
wholly within the granite portion of this belt.
The Schist-Gneiss~Igneous Belt

This belt includes the western part of the Pledmont
plateau just east of the foothills of the Blue Ridge, and is
camposed mostly of foliated rocks that may be described as miea
schists and gmeisses. In some places, however, there are large
bodies of coarse-grained igmcous vock,
Digbase Dikes

The entire Peldmont plateauv is intruded by diabase
dikes which trend in a northwesterly direction and cross-cut
all the older rocks. These dikes range in width from less than
a foot up to several hundred feet and from a few rods up to
many miles in length. They are everywhere younger than the
other rocks and the included ore bodies.
Seprolite

Beekerl, some Torty years ago, named the thick layer
of decomposed roek which mantles most of this province
saprolite, This material, which at places is over a humdred
feet thick, is claylike and generaslly retains the structure of
the rock from whiech it was formed, but differs from it in come
position and color, althoush some places the more resistant

minerals are preserved, It grades upward into the soll end

- |
: y Gold Fields of the SBouthern Appalachians, I
Beckery Gaoot? Su%vey, 680 Ann, Rept., PE. gasas %g%,’lgéﬁ.



downward into the bedroek. Although the structure remaeing un-
distorted in level places, creep on hillsides causes movement;
go that the structure ic often either considerable altered or
completely destroyed., Hear lodes the saprolite usually retains
most of the gold that wos released by weathering, and in ad-
dition it has generslly been enriched by «o0ld descending from
higher layers which In the c¢ourse of time have been completely
weathered awaye

Hature end Structure of Cre Devnosits

The kmown occurence of pold ores in this regcion may
vo clessified as follows:
1, Veins,
2. Lodes or mineralized =zones,
3, FPlacers,
4. Saprolite.
Veins
Gold ores occuring in veolnsg are found well distribut-
ed throushoub the area. The fissures in which the veins occur
are epraerently fault zones, both normsl and reverse, These
faults were ceaused by stresses from the northwest and southeast.
The veln meteriel is usually guartz with such minerals as
pyrite, chalecopyrite, gelena, sphelerite, argentite, and gold,
The prineipal gangue minerals are quertz, siderite, and
rhodochrosite, The secondary ore minerals a=re cerrusite,

chaloocite, malachite, tenorite, and anglesite, The principle



secondary gencue minerals are limonite, hematite, Chlorite,
actinolite, celcite, and sericlitc are proescnt es alteration
products.

iLodes or liineralized Lonss

3

hig type of deposit hag produced as much ore nore
£0ld than the vein type of depoecit, Lodes or mineralized zones
nay be divided into tvo types, (1) those with guartz stringers
end (2} those vith little or no quartz. Deposits of thig type
re usually wide, sometimes u hundred feet or more, znd are of
considerable len;th. ¥Freguently, however, the entire zone is
not sufficiently mineralized to worrant mining, so richer
gtreakes are mined out. These deposite are formed in shear
zones of faults 1like the veln deposits. If gquartz is present,
the pold is usually associated with the guartz stringers, but
in cases where there is 1ittle quartz, the zold occurs as
thin lecaves between the laminations of the sechist or slate,
Placor and 3aprolite Deposits

Placers have produced almost one«half of the gold
produced in the region, They were discovered long before the
Pirat vein in ereas ocoextensive with the gold bearing lodes,
They may be either concentrates formed by streems from the
manble of weathered rock or sinply wnconcentrated mantle that
happens to be rich enoush to work., The latter have often
been residually enriched throush removal of part of the rcek

by differential weathering. The two types cormonly grade
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to ether, so that between the lodes and residual deposits
there is a zone which, according to the method emnloyed in nine

ing 1%, may be classified as either lode or nlacer,

CEOLOGIC SETTING OF CAFFES

The Capps area lies wholly within thé granite of the
Igneous Belt. The grenite, with numerous greenstone inelusions
and assoclated aplite dikes, is cut by two reverse faults whose
shoar zones have been hydrothermally altered and minerslized.

Triassic diabase dikes, intruded efter the minerali-
zation of the ore bodies, comprise the voungest rock type,

A heavy cover of saprolite, reaching to depths of 135
feet, testifies to the tremendous time the area has been sub-

Jected to weathering.

FETROGRAPHY |

The rocks described un oy this heading inelude all
the verieties observed in the underground workingsﬁand diemond
drill cores. Other roek types, however, may exist within the
aree mapped, a considerable portion of which has been neither
diemond drilled nor penetrated by nining operations, No out-
orops other then vein float were observed, but red soil in the
north-east portion of the area suggest more basic rocks there,

Rock specim@nS'were collected from all the accessible
underground workings and available diamond drill cores. The

gpecimens were selected to illustrate the variety of rocik
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types and the degree of wall-rock alteration. Twenty-five thin
aectiqns were riade from specimens selected because they best
illustfate the significant features of the petrography.

The various ioek types will be discussed in the order
of their genesis.

Gresnstone

Greenstone, included as xenoliths in the granite, is
the oldest raek.’vit is an altered basic effusive or hypabyssal
rock, the green color resulting from the abundant ehlorite and
épidota produced by alteration., Three varietles, classified
into the same age group, were recogaized, all having similar
composition and mode of origin, but different textural rela-
tionships. The three varieties are differentisted into two
porphyries (one having plagloclase phencerysts and the other
having pyroxene phenocrysts) and a fine-grained v&riatyu
The fine-groined variety ls found in widespreed abundance,
but the porphyries were found only in one place, a diamond drill
core west of the 370 foot level of the number five shaft
{Specimens 108 and 135).

Megascopic deseription, These rocks are a greenish

gray color, weathering to a rusty brown., The one pophyritic
variety has highly api&otized plagiocelase phenocrysts varying
in size up to laths five millimeters in length and two mile
limeters in width.v The othér porphyry has vyroxene pheno-

crysts which are mueh smaller, the larzest dimension rarely
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exceedine two millimeters. In all cases the groundmass is so
fineg=-textured that the minerals cannot be distingcuished, All
phases of this rock are prominently jointed, the fractures
often beins £illed with quartz end epidote,

Yicroseonic description. Five thin-sections were

made of these roeks, one each of the two porphyritic varieties
ond three of the fine~grained variety. The fine texture of

the proundmass plus the intense alteration obsoure the nrimary
ninerals end texture, making o classificotion of the rock
aifricult (Figure 1).

The texture of the grovndmess is holoerystelline,
fine-grained, and reticulate. The porphyritiec varietiecs have
a hypidiomorphic fabric and a seriate granularity.

The primary constituents in order of crystallization
are apetite, magnetite, sphene, lebradorite, diopside, cormon
hornblende, and tiotite., The secondary minerels are pyrite,
opidote, chlorite, zoisite, uralite, carbonate, alblite, and

guartz.

Saussuritization, ehloritizaticn, end uralitization
are the predominant alteration processes in evidence,
Lebradorite is usually altered to alblte, epldote, and calcite;
pyroxene to urelite; uralite end hornblende to chlorite,
suertsz was found only in specimens near the veln and nrobably
was introduced by vein solutlonz,

2 -~ o NP ~
etiecs heave almost ths sars compo-

]
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Tornhyritie var



Figure 1. Porphyritic greenstone,
eontaining phenocrysts of hypersthene (hy)
and showing reticulate texture in the
groundmass, 112 X,

Figure 2. Monzo-granite, containing
zoned plagioclase (pl), orthoclase (or),
quartz (q), hornblende (hb), and biotite
(bi), Note hypidiomorphic fabric. 30 X.
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sition as fine-grained varieties, The plagioclase phencerysts
are so completely altafed t+het no clne other thon composition
of alteration products can be used to identify ther, The
greﬁominahce of epidote and calelte over albite produced by
gaussuritization indicetes a fairly caleie plagiocclase, prob-
ably labradorite (Spee¢imen and section 135)., Both hormblende
and pyroxene phenoerysts were found in the other porphyritioc
variety., Hornblende is in ceges only slightly chloritized, dbut
the pyroxene itc nearly alweyve urelitized o~nd chloritized
(Speeimen 108, Figure 1). |

Clasgificotion, The majiority of tho nmepescoric and

microscopic characteristics indlcate thet this rocl »as a
basalt, althoucsh the presence of brovn biotite and the doubt
as to the commosition of the plarioclsse prohibits definite
clasgification, The term greenstone is used because gimilar

rocks have been given this neme in adjacent areasl,

Grenite

Granite is the most abundant rock type, It is
bathniithie in extent, being the predominont roek of the
igneous belt.

Megascoplce degeriptlion. This rock is faifly light-

colored, nmediur to fince-grained, and of typieal granitic tex-

ture. It has no apparent primery structuwe, but is jointed

- ,
Laney, North Cerolina CGecl. Sumrvey, Bull. 21, p. 42, 1210,



evervwhere and 1s considerebly altered in the wvicinity ol the
'1_{!'3 ”l‘

Merosconic deserintion, 8iw thin-peetions, select-

: >

ed to show variety in alteration, commousltion, and texture,
were nede fronm ;iicqlujpacimﬁns of this roek. Jusntitative
determinstions were made by the Rosivel method with an inte-
orating stase, The following is the average percentare come
position obta’ned from threo thin-sections (Specimens 2 shaft,

184, and 184):

Minersl Percontace
) mrdty . . . * o
Orthoclase . . » B4
Plagioeclase " . 17

u*otitc . . . 14
“ornblende .
Accessories . ’ 4

@

The primary constituents in order of erystallizat on
are spatite, magnetite, zircon, sphene, hornblende, blotite,
antiesine, oligoclase, albite, orthoclase, and quartz., Secon-
dery minerals are seriecite, chlorite, uralilte, opidote, car-
bonate, and kaolin, The fabric of the rock is hynidiomorphie,
the hormblends, plagioelase, biotite, and accessorics beling
idiomorphic (Figure 2).

Apatite has crystallized in its usual noedle-like
form. Magnetite 1s found in smmll proins usually associated
with the hornmblende and biotite. In zonmo cases the ~rains

have oRlorite cbout trheir borders., Smill grains of circon
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are partly redissolved, Sphene is not abundant, but is found
associated with hormblende or bilotite in most specimens., Horn-
blende has sood erystal outlines, many of the cross-sections
showing perfeet erystal form, It is strongly pleochroic and
often is intergrown with or includes the biotite. Though these
intergrowths sometimes show irregular boundaries, the minerals
are alvays distinetly separated, each showling its own optieal
properties up to the very edge. Blotite, possassing,straﬂg
pleochroism from dark brown to yellowish brown, is morsc abund-
ant then the hornblende and has irregular crystal outlines.
FPlagioclase, frequently zoned from andesine to albite, is so
abundant in some specimens that they must be clagsifled as
quartz monzonites (Specimen 194, Figure 3). Unzoned crystals
are albite. Orthoclase is irregularly formed about the early
minerals. Sometimes one orthoclase crystal completely sur-
rounds a plazioclase crystel, so that upon . casual observation,
it appears to be merely an additional zone of plagloclase,
ouartz, clearly the latest mineral to form, is abundant in all
speocimens, and may be easily distinguished from the altered
orthoclase by its wavy extinetion and lack of alteration.
Alteration, though found in every specimen, is raeh
more intense near the vein {Pigure 4). Plagioclase is altered
to epidote, caleite, and serieite; orthoclase to sericite and
kaolin; biotite tovmagnetite; uralite, and chlorite; and horn-

blende to chlorite end magnetite, The ealelic centers of the



Pighre 3. Adamellite containing
zoned plegioelaese (pl), orthoelase (or),
quartz (q), hornblende (hb), and
biobite (bi)e S0 X,

Pigure 4, Hydrothermal alteration
of granite near the Jane vein, Ipidote,
seriecite, and chlorite are important
alteration products. 50 X,
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plagloclase show the most intense alteration, some specimens
near the vein being so completely altered that the twinning
is obacured,

Classification, The average mineral percenteces place

the rock in the granite clags nsar the grenite~quartz monzonite
boundary line., One specimen had sufficient plagioclase to be
classified as a quartz monzonite (Adamellite). According to
Johannsen's classifioation, the predominant rock is a monzo-
granite,
Aplite

A small eplite dike, striking parallel to the vein
and dipping 80 degrees east, intrudes the granite in the wall
of the number 5 shaft at the 310 level of the Jane vein. Its
walls; though fairly straight, are not Sharp-&nd grade
gradually 1ntd the granite‘ Inoreased Jointing and alteration
near the vein indicate pre~vein intrusion, The dike is prob~
ably ascociated with the granite intrﬁsibn,vits presence being
further proof of the proximity to thé’grgnitengxeenstone con-
tact, | )

Megaécopic aasérigtian; The aplite is a fine-grained,
sugary textured, light-colored rock with a small percentage
of blotite as the mafie mineral (Specimen 2 shaft)., '

Mieroseopie description. The aplite has xenomorphiz-

granular texture, the grains frequently being subured and

 interlocked (Ficure 5).



Figure 5, Aplite having) yxenomorphic-
granulay toxunro ‘and composed of orthoclas

or), mierocline (m 1}, and quarbz (q) with
a qmall percentage of biotite (bi)., B0 X,

. ATV Y

——

Pigure 6, Greenstone end granite Vuin-
ed by caleite and showing intanue hydrother-

4 F

mal slteration, 30 XK.
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The essentlal minerals are quartz; orthoclase, and
nicrocline. Bilotite and albite are present in percentaces less
than 5 percent. Accessories in order of sbundance are apatite,
nagnetite, zireon,.and sphene. The anlteration products are
gericite, kaolin, and carbonate, The compositlion by mineral

percentage is as follows (Speciuen 2 shaft):

Mineral Percentage
QUArtZ v ¢ o« s 2 s e+« 30
Orthoclase s e s s s+ s 45
Microcline . « + + +» « 15
Albi‘t& Q » » . » . . - &
Biotite # v % v e e s 3
Apatite e e 4w & e s 1
M&éﬂl&tite L} L3 » [ ] .. . » T
ZITCOT ¢« o 4 4 v e e e T
Sphene , .+ .« « + & o« e T

The probable order of erystallization is sphene,
apatite, magnetite, zireon, biotite, albite, orthoclase,
microcline, quartz.

Specimen 2 shaft was seotioned across the graniteé
aplite contact for mieroscopic examinestion: The indeflnite
contact sugrests that the aplite was lntruded before the
granite was completely erystallized, for the mlnerals of the
two rocks are so well intergrowvn that the difference in mine-
eral composition 1ls the only eriterion by which they may be
distinguished.

Classification. This roek falls into Femily 115

of Johanncen and may be classified as en alaskite-aplite.



Diebasg

A disbase dike, striling N 21° T, and dinping 83° W,
mey be observed Intruding the granite in the wall of the num~
ber five shaft of the Jane velin at a dopth of 230 feet. It
is fourteen inches across, having straicht, sharp walls. The
grenite is slishtly altered near the contaet, but the alter-
ation is not intense and extends but a few inches into the
granite,

Megascoplic deseription. The mebterial of the dilke is

extremely fine~grained and is of greenish-black color. Indle
viduael minerals cannot bé diﬂtiugui&hed by the ﬁnaided eye
(Specimen 1 shaft).

Mieroscopic description. The diabase has a typleal
ophitic texture, feldspar laths haeving random orientation in
ausite and other mafic minerals (Thin section 1 shaft).

The primery minerals, in order of crystallization,
are iron oxides, labradorite, olivine, auglte, and hornblende,
Alteration products ave epldote, zoisite, chlorite, and calcite.

Iron oxides, associated especlally with the pyroxene,
gshow some white borders of leucoxene which indieates a con-~
tent of titanium. Pleglioeclase, a caleie labredorite, in small
leths, 1s slightly altered %o epldote, calcite, and zoisite.
0livine, in irrepuler grains, is next in sbundance to augite
and labradorite. It alters to chlorite and possibly to

serpentine, although the serpentine, if present, is in such



emounts as to be negligible. Augite, having a pleochroism
guggesting a content of titanium, is abundant and show sonme
alteration to ;reen hornmblende. Tiny oectahedral crystals,
often included in the olivine are probebly perofskite,
Clessification. The mineral composition of this

rock definitely c¢lasses 1t as an olivine diabase.

Age. Similar dikes, found over the entire Piledmont
1

*

province have been dated as Triasssie

STRUCTURE
The great thickness of mantle plus the limited ex-
tent of mine excavations makes interpretation of the structure
of the Cepps area difficult. However, ignecus structures,
faulting and Jointing are well developed and can be cbserved
to e limited extent underground,

THE GRANITE BATIOLITH

The granite baotholith with its associated intru-
sions extends from Georgla across portions of South Carolina
and North Carolina to Central Virginias, a distance of more
than two hundred miles. It attains its maximum width of 40
miles in Rowan County about 350 miles northeast of Capps. A4t
the Capps nine the width is about 35 miles, This, however;
ineludes an inlier of schist nearly 5 miles wide, lying 3

Survey, Bull. 21, p. 62, 1910,
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to 6 miles from its western edge; and extending for 50 niles
parallel to the intrusion. The general trend of the batho-
1ith, N 35° E, is parellel to the intruded metamorphics.

The batholith apparently dips outward on both sides,
thus widening in depthl. Areas of gabbro and diorite present
along the margins appear to be differientiated older phases
of the parent batholith®,

XENOLITHS

| The orientation of the greenstone inclusions.could
not be deduced from the scanty exposures. These incluslons
are irresular in shape, vary in size from inches to tens of
feet, end are at times veined by the granite. Thc nature of
their boundaries indlgates that they originated through a
combination of stoping and megmatic assimilotion of the over-
lying country rock by the intruding magma, Some have nearly
straight matched boundaries separated by dikes of granite,
while others have exceedingly irregular ones about which the

intrusive rock has a more basic character. These basie

lLaney, P. B., The Gold Hill Mining Distriet, N. C. Geol,
Survey, Bull, 21, Plate III, 1910.

zPar&ea, J. F., Preliminary Report on Gold Deposits of M, C.
alld vS. G., Pg, W. 29021, pp& 11-“1.3, 19350

Bryson, i, J., Gold Deposits of North Carolina, N. C, Dept.
Conser., and Development, Bull, 38, pp. 1l03-105, 1936,



borders gradually change to granite an inch or two away from
the inelusions, implying megmatic assimilation. Most of the
inelusions are xenoliths, because they are detached from the
roof of the batholith; some; however, whose upper extremities

are eoncealed, may be roof pendants,

FAULTS

The two vein systems found in the Capps District are
in zones of intense shearing. Their surface trace is marked
by the resistant veln quartz which remains as float after the
other rocks are wasted mway. These two structures (Flate 2
and 3), known as the Capps, striking N 33° W and divping 400 W,
on the west side, and the Jane, striking N 10° E and dipping
459 E, on the east, were interpreted as reverse faults, the
Jane being the clder of the two.

The best evldence for faulting is the character of
the shear zone, It is composed of quartzesericite schist
derived from the granite. The orlentation of the vein ninerals
parallel toc the fault surface over wiaths of 45 feet in the
Jane fault end widths of 35 feet in the Capps 1s caused by
replacement of the shear fractures by the hydrothermal alter-
ation. The shear zone meintains a falrly constant width; the
size or position of the inecluded fissure veins is variable
and independent of the width of the shear, In the Jane zona;
ét shaft 5 (Plates 2 snd 3, thé vein may be near the foot
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or hanging wall of the shear zone, a faect proving that the linit
of shear 1s not dependent upon the proximity to the vein., It
seems evident, therefore, that the structure predated and con-
trolled the position of the vein, and that the vein may have
modified but dld not cause the schistosity.

The unusuelly stralght outerops of the vein systenms
likewise suggests that they follow fault gones, The Capps
system is almost straight along three thousand feet of ouberop,
and the Jane gystem can be traéed in g fairly straight line
for over two thousand feet.

The orientation of gash ond shear fractures in the
hapging wall of the Jane vein on the 370 foot level of the
nunber 5 shaft presents good evidence that faulting was re-
verse and dip-slip. The gash fractures are almost horizontal
and are filled with vein material. They extend over a foot
into the hanging wall and are an inch wide near the vein,

The shear fractures strike perallel to the main shear zone
and dip 80° B, the same direction as the vein. The shear
fractures do not cut the vein-filling of the pash fractur@s;
but they can be traced between gash fractures., The attitude
of these fractures in the hanging wall presents a text-book
illustration for reverse dip-slip faultine,

The central block between the two faults has nore
and larger greenstdne xenoliths than elther of the adjacent

blocks., This could be explained if the two faults were re-
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verse in character, because the central bloek would be relaw
tively lower, thereforse nearer the batholith roof.

The absenee of slickensides, gouge, and breccia nmay
be attributed to the subsequent alteration and to the great
depth at which the faulting tocok place. There was evidently
a tendency for recrystallization instead of fracturing.

The dating of the Jane fault s pre the Capps faulte-
ing is admittedly open to question. This time relation is
bagsed upon evidence observed on the surface and upon records
of old mine excavations. The Jane and Capps systems Jjoin in
the vieinity of the Goooh shaft (Plate 2). They separate to
the north, but continue as one outerop along the strike of
the Capps system 950 feet to the south., Here they again
eplit up, one system continuing the strike of the Capps fault,
and the other roughly parelleling the strike of the Jane fault
farther north. The ridge at this point splits into two
ridges conforming to the strike of the two veins (the silicifi-
ed shear zones are more resistant than the granite; hence
they tend to form ridges). Records of the 0ld Bob shaft,
which is on the vein system between the two bifurcations, state
that the vein dips to the west , the direction of dip of the
Capps vein farther north. It is assumed that the Jane is the

older of the two Pfaults; hence the 850 foot horizontal dis~

lFiles of Capps Gold Mine, Ltd., Charlotte 0§fice.
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placement on the Jane fault could be explained by thrust
feulting on the Ce ps fault, Gash and shegr fractures swgest
thet the Cappes fault is e dip-slip fault. On this assumption,
the verticzl displacement on the Capps favlt is epproximately
900 feet, Thot this approxinates the horizontel displacement
on the surface is but a coincidence reosulting from the fact
that the ansle between the striles of the two faults lg nearly
the same as the ohele of dip of the Capps vein, The displace-
ment on the Jane fauvlt is probably greater, for the shear zone
is considerably wider.

Admittedly, the evidence for this interpretation is
nmeazer, but no other hypothesis seems to fit the facts.

Little definite information can be c¢ited regarding
the geolopical ape of faulting. Both faulits intersect the
grenite, hence they ere post-intrusion., The Jane fault pree-
dates the Capps fault, if the preceeding interpretation of the
structure is acecepted. The feulving 1s nre-minerallzation,
for novhere doeg the vein show any disturbance resulting from

post-mineralizetion faulting.

JOINTS
Jointing has been observed in nearly all rocks of
the Piedmont Plateau. These joints are distributed throughe-

out the whole 360 degrees of a circle, but from a total of



141 reasuranents scattered throushout the provinece, Dr., Watsonl
found they could be groured rouchly into four nmein directions.
He found the total number of joints striking N 10-80° E to be
61; the total mwmber striking N 10-70° W; 523 the total mmber
striving N-3, 18; and the totsl number strilking E-W, 10, In
his observations, Dr. Watson mekes no mention of the dips of
the Joint surfaces,

Jointing was best observed in the Capns area in a
erosscut east of the Jane vein on the 370 foot level of the
nunber 5 shaft, Here four maein systems were observed, The
nost prominent has a strike N 10° E and dips 45° R, hence is
parallel to the Jane fault. Another well developed system
has a strike of N 30-400 B and dips 650 southeast. A third
gsystem hes a strike of N 20-30° W and dips about 70° morth-
ecst, The least developed of the major systems has a strike
almost E-¥ and Aips 45° S, Other minor systems were noted,
but these four systems prevailed. These fall within the
rather wide limits set by Dr. Watson, althougrh a greater num-

ber of NS5 striles were recorded at Capps.

DIKES
The relation of the aplite dike and the dlabuse

dike to the other rocks was discussed fully under petrography

lWataon, Te L., Laney, ¥. B., ané MNerrill, G. ¥,, Building
and Oramentel Stones of North Cerolina, N. C. Survey
Bull. 2, pp. 184-185, 1506,
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SLULPING

An examination of the geologic cross-section
{Flote 3) shows that the surfece outerons of the veins do not
coincide with nositions which sould be occupied by the veins
if their underground dins were projected to the surface, In
both cases the position of the outerops indieates thet the
veins deereszse in dip in the weathered gone, If this change
of attitude we e recorded in solidroek, a curve in the vein
gyotem would be suspected. However, the upper portion of
the veins extend into a zone composed of intensely weathered
rocic, most of which is so completely decomposed that con-
siderable portions of it have been removed by solution. The
resultant deorease in volume caused slumping which produced
the'present positions of the wveirs in the weathered zone,

Weethering also enrieched upper portions of the ore
| bodies, for the removal of portvions of the wall roclk and
cangue resulted in concentretion of the ore, and oxldation
of the pyrite permits the use of simpler methods for extract-

ing; the gold,



GEOLOGIC HISTORY

The oldest rocks encountered in the Capps area are
greenstones. Since they are metamorphosed basic intrusives,
it seems reasonable to correlate them with similar rocks obe
gerved by Laneyl in the Gold Hill Mining District, some forty
miles northeast of the Capps District. Laney correlated the
greenstones with slates (metanorphosed tuffs) found in the
eastern part of the Gold Hill District and dated by Nitze and
Hannaz; and later by Keith®, as pre-Cambrian, probably
Algonkian., The outpouring of these lava flows was probably
followed by a period of tectonic activity producing the meta-
morphism now cbserved in the greenstones. Following this
period of deformation, the granite with its associated aplite
dikes was intruded. Later the Jane fault, followed by the
Capps, digplaced all the older rocks. The fault zones were
mineralized to form bodies of ore. The last structural and
icneous activity was the intrusion of the diabnse dikes 1in

Triassic timeé.

leney, ¥. B., The Gold Hill }ining Distriet, N, C, Survey,
Bull. 21, p. 73, 1901.

ZNitze, H. B,, and Hamma, i, B.,, N. C, Geol. SBurvey, Bull. 3,
Pe 37, 1896,

SNitze and Hanna, idem., p. 37.

4Leoney, F. B., The Gold Hill Mining District, N. C. Geol,
Survey, Bwll. 21, p. 62, 1910.
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The following events comprise a summary of the geo-

logie history of the district:
1., Extrusion of the lava flows.
2. Deep burial of lave flows by other flows |

and sediments,

3. Folding and metamorphisn.
4., Intrusion of granite.
5. Intrusion of aplite dikes.
6. Displacement on Jane fault.
7. Displacement on Capps fault.
8, Deposition of ore deposits.
9. Intrusion of disbose dikes,

10, Continuvous erosion to present time,
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ECONOMIC GIOLOGY

EARLY MINING OPERATIONS

BEarly mining operations in the Capps area were conw
fined entirely to the weathered zone in which the pyrite was
oxidized to limonite, because the prinitive mills could not
extract the gold from the sulphides, Numerous shallow shafts
were sunk to permlt access to the veins. Records show that
there were five rieh bodies of aré&. Four of these were mined
from the Capps velin and one from the Jane vein. The first of
these was immediately to the south of the Gooeh shaft
(Plate II) near the intersection of the Capps and Jane veins,
and was located between the 78 and 128 foot levels., The
second rich deposit was found sbove the 78 foot level from the
Hauﬁy shaft {(Flate II). A third and very'larga ore body was
mined from the Bissell shaft (Plate II) to a depth of 90 feet.
The entire length of this level is 300 feet, of which 200 feet
are to the north and 100 feet to the south of the shaft. The
ore is not éxidized below the 90 foot level, and was not mined
although the gold values continue to a grester depth. A
fourth ore body was found in the Capps vein south of the nume
ber 1 shaft (Plate II). The stopings to the south of this

shaft are very extensive, and some sulphide ore supposedly

lgyysonwi He Je, Gold Deposits of North Carolina, H. C. Dept,
: of Conserv. and Development, Bull, 38, pp. 117-122,
1936.
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still remains at the bottom of the old excavations. The

Jane vein was also mined from several shafts, The only re-
cord obtainnble, however, is that of the Isabella shaft
(Plate II). The ore body was nined to a denth of 150 f@et;
the lower part being refractory ore, and produced fairly high
gold values., Other shafts shown on the ma», the King shaflt,
the 0ld Bob shaft, the Baldwin shaft, and the Numboer 2 shaft,
probably represent other ore-~bodies; however, no other ine-

formation could be discovered concerning them,

PRESENT MINING OPERATIONS

The Capps Gold Mine, Ltd,, Toronto, Canada, started
gxploration at Capps in 1934, A limited diesmond drilling
progrem (Plate II) disclosed the presence of two ore bmdies;
one on the Capps vein underneath the old exeavations of the
Bissell shaft, and the other on the Jane veln north of the
old excavations of the Issbella shaft. The Number 3 vertical
sheft was sunlkk on the Capps ore-body and the Mumber 5 ineline
was sunl on the Jane ore~body. A 100~ton cyanide plant was
constructed and operations were underwcy., Unfortunntely,
the grode of ore wes not so high nor the extent of the deposit
so large as was anticipated from the diamond drill cores; so
the ore eould not be mined at a profit. Consequently, the
company is now in the hands of the receivers, It 1s hoped,

however, that the mill can be used for custom milling of ore



from several small mines in adjacent distriets until better

and bigrer ore-bodies are discovered at Capps,

DESCRIPTICN OF THE DEPOSITS

Ore deposits of the Jane vein were the only deposits
which could be studied in detall, because the Number 5 shaft
was the only shaft in operation while the field work was under
way. The Number 3 shaft was also umwatered, but the mine
water supply was obtalned from thig shaft; so only a brief
survey wes permitted by the mining company. However, a close
gimilerity was recognized between the deposits of the two
veins, therefore the desceriptlon of the deposits of the Jane
vein holds true, generally for the Capps vein as well,

The ore depnsits are lentienlar cuartz-dolomite-
the shear zone. The largest vein in the coxcavations of the
Number 5 shaft wes 150 feet deep, 200 feet long, and 10 fest
wide, all dimensions taken at the largest part. Thils deposit
bottoms at the 370 foot level north of the Number 5 shaft.
Several smaller devosits were found south of the shaft, having
the same general shape. The veins consist principally of
quartz with minor amounts of dolomite and disseminated
pyrite in lenses parallel to the trend of the vein. The veins
are generally parallal to the shear zone, and may be near

§ither the foot or henging wall. The vein walls are not sharp
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and grade into schist on both sides. Oriented xenoliths of
schist are frequently included in the veln, and small veins
penetrate the shear surfaces throughout the width of the shear
zone. Usually these small veins ere parallel to the schigto-
sity, but sometimes they are transverse, cutting the schisto-
sity at creater or less angles but usually the same strike as
the main veins.

The high grade ore is found in the larger veins;
althouch in some places the partially replaced schist contains
sufficient gold to be classifled as ore.

Replacement was the predominant process in the depo-
sition of the veins, although it is probable that filling
played a minor role. The irregular vein wells, xenoliths of
schist, and mieroscopie texture of the pyrite suggest replace-
ment, but some places where veins attain considerable widths
with no evidence of replacement except at the margins, it is

possible that vein filling operated.

ORICIN OF TEL ORB-BODIES
Shearine

Faulting at fairly grest depthe proaueed zones of
intense shearing, in whieh gronite and associated rocks were
nectamorphosed to sericite and ehlorite schists. The partings
of the shear planes and the laninse of the schist were

oriented parellol to the surfece of the feult, The fractures
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of the shear zone permitted penetretion by mineralizing
solutions which produced are-bodies,

Hydrothermal Alteration

A series of thin-sections from diemond drill core 5-5
of the 370 foot level of the number five shaft (Plate IV) was
studied to determine the cause and effect of the slteration
of the shear zone.

| Shear fractures of the schist were penetrated by
hydrothermal solutiomns carrying silica, dol-mite, and
sulphides which replaced parts of the schist. The composition
of any portion of the shear zone is directly dependent upon
the extent to which this process operated., Some places, where
numerous fractures were accessible to the solutions, wide=-
spread replacement took place and ore bodies were formed.,
From this condition there is every gradation to schists exhibit-
ing no metasomatism,

Thin-sections of schiste near the vein show wide
bands of quartz and dolomite separated by narrow bands of
gsericite and chlorite (Specimens 3 and 5). Farther from the
vein silicification end carbonatization is reduced to narrow
bands betwesn wider bands of sericite and chlorite (Specimen
25), Shearing of greenstone xenoliths probably produced cer-
tain schists fouhd to contein high percentages of chlorite
(Specimen él). |

The eféeats of hydrothermel alteration continue in



the granite outside the limits of the shear zone, Feldspar is
altered to sericite and ealeite, hornblende and bilotite are alw
tered to chlorite, magnetite, and epidote. Pyrite, carbonate,
and quartz replace parts of the granite, the mafie minerals
belng more easily replaced. In some ¢ases the cleavare of the
 biotite is retained by streaks of magnetite, although the rest
of the crystal i1s completely replaced by calcite, sericite,
and ohlorite. In one specimen caleite was found veining both
granite and greenstone (Specimen 60, Figure 6), The granite
becomes increasingly fresher until 100 feet from the shear
zone the alteration becomes so slight that it can be ascribed
to normal deuteric alteration (Specimen 194, Figure 3).
Mineralization

The same silicate and carbonate mineralization that

produced the hypothermal alterstion deseribed in the previous
section gave rise to the gold deposits at Capps. Gold is
found to a limited emtent throughout the shear zone, but ore
deposits are restricted to the larger gquartz-dolomite-pyrite
lenseé, )

The mineralization eonsists chiefly of quartz, dolo~
nite, pyrite, calcite, and chaleopyrite in order of abundance,
In sddition, gold, bornite, and galena are found in lesser
quantities., BSericite, ehlorite, epldote, and limonite are
present, but probsbly result from incomplete replacement of

the schists rather than vein mineralization.
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Flgure 7. Pyrite (p) containing blebs
of gold () and chalcopyrite (epy) in the
centers of grains., The inelusions in the
grain' centers probably represent unreplac-
ed schist. 110 X,

Pigure 8, P&rite (p) velned by gold
() end quartz (q). The paragenesis 1s
pyrite, gold, and quartz. 110 X.



The sequence of deposition is pyrite, gold, bornite,
chalcopyrite, galena, quartz, dolomite, quartz, and celeite,

Pyrite, by far the most ebundant sulphide, 1s in
most places the earliest mineral, although inclusions are found
in the centers of some pyrite grains which may be either early
quartz or unreplaced sechist (Polishedesection 3«7, Figure 7).
These inclusions are found in nearly all specinens to a grest-
er or lesser extent, the texture most often resembling thot of
unreplaced schist (Polished-seotion 3-7), Occasionally, fine
blebs of gzold and chalcopyrite are assoclated vwith these in-
elusions, suggesting early gold and chalcopyrite. The outer
portions of the pyrite have no inelusions, but some places a
difference in rellef and grain size suggests two ages of
pyrite having different éampaaition. The later generation
is finer grained end contains most of the gold, Relationship
of the pyrite to the guartz and schist indleates that the
pyrite was the earliest vein mineral. ,

Gold is found in two generations, both 1n£1mately
assoclated with pyrite. The early gold, extremely fine in
grain size, appears to have unmixed in small blebs while the
pyrite erystallized (Specimen 3~7, Figure 7). However, the
majority of the gold, found in eracks and veins in the pyrite,
is e¢learly later (Polished-specimens 2«3¢, 3«2, 3-2~1, and
3-7; Figures 8, 9, 10, and 11)., Gold was found in quartz in

only one specimen (Specimen 1).
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Plgure 9, Pyrite (p) conteining gold
(g) in a erack and being replaced by chalco-
pyrite (epy)s 110 X,

Figure 104 rite (p) veined by gold
(¢) end quartz (q), The paragenesis is
pyrite, gold, and quartz, 110 X,



Figure 11, Gold (g), chalcopyrite
(epy), and’ quartz (q) replacing pyrite
(p?, The peragencsls is pyrite, gold,
chaleopyrite, snd quartz. 110 X.

Flgure 18, Cnaleopyrite (epy) replac-
idg pyrite (p), and being replaced by
quartz (g)s 110 X,
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Bornite; though oxtremely rare, is intimately ag-
sociated with the chaleopyrite (Polished-specimen 3xa). The
two may be contemporanecus,

Chalecopyrite, the sulphide next to p&rite in abund-
ance, ic found in small blebs or stringers in nearly every
specimen., It is intimately related to the pyrite, though, in
some caces, it is found in the guartz (Specimen 3-2-1,; Figure
12). Chalcopyrite freguently follows the same velns and cracks
occupied by zold (Polished-sections 3-2«1, 3-7, 8-3¢, and 2b;
Figures 8, 10, 11, 12).

One polished section shows galena renlacing nyrite
and chalcopyrite (Polished-specimen 3-6).

Two generations of guartz, the early being far nore
abundant, erec separated by a generation of dolomite, and fol-
lowed by culeites The early quartz, a coarse-grained milky
Porm, and dolomite, as well as pyrite exhibit a shear pattern,
along the fractures of which fine=-grained quartz and calcite
are deposited (Thinesection 3-9a, Figure 13). The late quartz,
a glassy and transparent form is found replacing dolomlte,
early quartz, and pyrite {Polished-specimen 3-6), The guariz,
even the first generstion, 1s later than the pyrite. It sur-
rounds fairly well-formed pyrite crystals, sllghtly enecroach-

ing and sametimes‘véining them, Veins of gquartz in pyrite
alﬁfa‘ys show & replacemen't &extme (H&ﬂ«d“ﬁpeﬁmén and leiSh@d“

section 3-6). Dolomite, in veins and rhombs, replace all the
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Figure 18. Tywo generations of quartz
(esqs and l.q.) separated by a generation
of dolomite (do) and followed by caleite
(ca). The early guartz exhiblts a shear

pattern. 30 X.

Figure 14, Oxidation of pyrite (p)
to limonite (1i}. Relations of gold %@)
to limonite are the sam as the gold-~

pyrite relations in the uwnaltered zone.,

110 X,
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earlier minerels; it in turn; is replaced by weins of calcite
and fine-groined guartz.
Sumnary of lingral Paragenesis

Pyrite, containing small amounts of gold and ¢halco-
pyrite in solution, was the first minersl to penetrate and re-
place the schist. The chalcopyrite and gold umixed, forming
small blebs in the pyrite grains, Later gold and sulphides
closely followed, velning end replacing both pyrite and schist,
Quartz and carbonates, repla@ing schist between the pyrite
lenses were the final minerals.

The interrelationship of the vein minerals indicates
that the mineralization epoch was completed uninterrupted, ox-
cept, possibly, by a slight deformation townrd the close of
the period. '

Age of the Mineralization ,

The age of mineralization of the gold deposits of
the Appalaechian region has not been definitely established,
The wall rocks of the veins are pre-Cambrian except those of
the Kings Mountain Distriet which were placed in the Cambrian
by Arthur Keith in 19311, Since the rocks of the Kings Moun-
tain District contain gold, at least some of the ores must be
post-Cambrian., The Priassic formations to the east, especial-

ly the basal conglomerate, contain placer gold; therefore,

Ixeith, Arthur, Gaffney-Kings Mountain Follo, 1931,



the deposits must be pre-~Triassie., This leads to the eonclu-

sion that the age of the gold deposits 1s Paleozoilc.

GXI&&TION

Oxidation and hydration, processes which have reach=-
ed to depths of 135 feet, produced the free-nmilling ores which
constituted the early production of the Capps district., Une
doubtedly, concentratlion caused by solution of soluble minerals
accompanied the alteration of the pyrite to limonite., If this
is true, 1t accounts for the high grade of some of the shallow-
er deposits,

Polished sections of oxidized ores (FPolished-sections
H-3, N-¥, and Flgure 14) show that the limonite occurs as
pseuiomorphs after the pyrite, Relations of the gold to
limonite are the same as the gold-pyrite relations in the une
alteraed zone, No secondary copper minerals were found below
the oxidized zone, but it seems likely that the aulphaﬁe‘
solutions produced by the oxidetion of the pyrite decomposed
the chalcopyrite and deposited the resulting minerals beneath

+he zone of oxidation.

CLASSIFICATION OF THE DEPOSITS

The ore deposits of the Cavps district have develop-
ed under medium temperature and pressure, hydrothermal cone
ditions. Several characteristics place them in the mesothermal

father than the hypothermal zone into which most of the
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southern Appalachian gold deposite have been classified:

(1) The gangue ninerals are typical of mesothermal
deposits.

{2) No gengue minerals typieal of hydrothermal
deposits are present,

{3) Zoning of wall~rock alteraction from silicifica-
tlon through sericitization to propylitiza~
tion ism characteristic of mesothermal de-
posits,.

(4} Roeks under the high pressures necessary for
hydrothermal alteration do not exhibit
shear fractures such as those of the Capps

and Jane shear zones.

FUTURE EXPLORATION

Judging from the experience of the present operators,
the immediate future of the Carps district does not present
an optimistic pileture. Nevertheless, the limited program of
diamond drilling has proved that there are gold’éepcsits bo-
neath the old excavotions, and it 18 possible that successful
mining could be earried out, if ore~bodies were carefully
blocked out in advance of extraction, The main difficulty
which led to the present fallure was the inability of ore
production to keep pace wlth ore processing, It would have

been far better to hawe condueted an extensive and thorough
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diamond drilling investigation before constructing the nill
and starting the underground development work.

The best possibilities for future dxploration are
the extenslions of the depositc beneath the old excavetions,
eapeclally those above which rich ore has been obtained. The
largest of these, at the Bisgell shaft, was extracted by the
present operators and d4id not prove to be ag large as was
anticipated. However, this might be expecter, because the
grester portion of the deposit had already been mined out,

It is possible that some of the smaller operations, such as
those of the Gooch, Mauny, Number 1, and Isabells shafis,
may have extracted only the uppsr portions of large deposits
which continue to greater depths., The area in the vicinity
of the Gooch shaft deserves sgpeclal consideration, for it in-
gludes the northern interseetion of the Capps and Jane vein
systems., The southern portion of the district has smaller
veins, but structural evidencel indieates another vein inter-

section which may contain ore deposits,.

;LPP . 50"51 .



