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PJBLIC SCHOOLS OF SOUTH CAROLINA

The Mineral Industries Laboratory plans to
place 100 rock and mineral collections in the
public schools of South Carolina this year. The
collections are small and by no means complete.
It is our hope, hmvever, that each collection
will serve as a nucleus for a continually growing
collection.
At the present time thirty-five collections
have been assembled, and many of these have
already been placed in schools. Distribution is .
made in the order in ·\'lhich requests are received.
~ach school is urged to purchase one or more
mineralogy books of the type designed for the
collector.
The rock and mineral specimens are from
South Carolina where possible. A few specimens
from other states are included, however. A
typical set is made up of the following:
Granite
Marble
Amphibolite
Olivine
Manganese ore

Muscovite
Calcite
Pyrite
Vermiculite
Fossil ,.,ood

The number of specimens in each set will
be increased as more material becomes available.
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REFER3NCE'COLLECTION

A reference collection of South Carolina
rocks is housed in the Laboratory's quarters.
This collection is keyed to a geological map
of the State and at present contains s~<tyfive specimens. This material is from Oconee,
Laurens, Cherokee, Union, and Lexington Counties.
Most of the specimens were collected in connection with field stud~es conducted by the State
Development Board. Petrographic thin sections
have been prepared for thirty-Gix of these
specimens.
CONTACT METAMORPHISM ThT LAU~ENS COffiJTY,
SOUTH CAROLINA

BY
JAM~S W. CLARK3
UNIVERSITY OF SOUTH CAROLINA

A small abandoned marble quarry in the
western part of Laurens County, South Carolina,
affords ap excellent example of contact metamorphism produced by intrusion of granite into
marble. A layer of diopside has developed next
to the marble, and a layer of scapolite next to
the granite. Clusters of actinolite and a little
molyUdenite occur where pegmatite invades the
marble.
The quarry is about ten miles southwest of
Laurens and is known locally as Master's Kiln.
The marble is part of a belt that crops out in
four places over a distance of nine miles. The
trend is exactly on line with the Gaffney marble,
which crops out at Gaffney, South Carolina,
forty-five miles to the northeast.
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Fig. 1. Location
of Master's Kiln,
which is about
nine miles southwest of Laurens.

Description of the Deposit
The quarry is about 80 feet wide and 100 feet
long, extending back into a gently sloping hillside. The height of the quarry face ranges up
to 20 feet. Operation ceased some 50 years ago,
and mass wastage has obscured much of the bedrock
that was once exposed. Fig. 2 shows the present
configuration of the quarry.
Marble crops out ~t three
places; these are labeled ~
~ and £•
The material at ~
and g are part of the same
layer, whereas that at £
appears to be a separate layer
~ ,
about 25 feet below that of ~
N
and 12.•
The section at ~ consists
of about 15 feet of muscovite
Fi
250 , == ,..
quartzite underlain by a minig. 2
mum of 6 feet of marble. The base is covered by
debris. The muscovite quartzite is composed
largely of quartz; muscovite makes up 5 to 10
percent. The average grain size is o.smm., and
the grain boundaries are irregular to sutured and
interlocking. The marble is generally white but
contains darker lamellae in which phlogopite and
tremolite are are concentrated. This structure
is made more prominent by weathering. Calcite is
the principal mineral, although some dolomite is
present. The grains are equant to flattened and
are 2 to 3 mm. in diameter. The foliation and
3

bedding are parallel to one another. These
structures are in turn parallel to the foliation in the overlying quartzite and to the contact between the quartzite and the marble.
The section at B consists of a minimum of
4 feet of marble (bottom not exposed), which is
overlain by pegmatite, actinolite rock, and
quartzite.
The rock at ~ is strongly deformed, and
lenses of pegmatite occur as boudins within the
marble. The bedding in the marble appea~s to
flow around the boudins in some places and to
be truncated by them in others. In cross-section
the boudins range from 1 inch by 10 inches to
3 feet by 10 feet. There is also a layer of
calcite marble 3 feet thick exposed here.
A loose fragment of dolomite found in the
quarry gi~es a strong odor when crushed with a
ham."'ler.
Sloan (1908, P• 232) gives the following
analysis for material from this quarry:
CaC03 63.56 percent
MgC03 32.01 percent
Contact Metamorphism
The marble is invaded by a biotite granite,
and a well-defined contact zone has developed in
several places. This zone consists of two layers,
each of which ranges from 1 to 5 em. in thicknes~
Pale lavandar, vitreous scapolite lies next to the
granite, and green diopside next to the marble.
Actinolite commonly accompanies the diopside.
Biotite flakes in the granite are aggregated
in small tabular masses 2 to 3 mm. long; these
have a preferred orientation, which gives the
rock a foliation. This foliation is in turn
parall'el to a weak layering that is due to the
concentration of these masses along planes.
Further, both these structnres are parallel to
the contact with the marble.
Petrography. The granite is composed of
about 70 percent microcline, 25 percent quartz,
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and 5 percent biotite and chlorite. A small
amount of sodic plagioclase, muscovite, apatite,
and zircon is also present. The fabric is allotriomorphic granular, and the grain ·size is 0.5
to 1.0 mm. Microcline exhibits well-developed
grid twinning. Some myrmekite is present. The
grains of quartz show some strain but are nowhere
shattered. Biotite is pleochroic from light brown
to opaque. Some flakes are unaltered.whereas others
have been chloTitized. Chlorite occurs "as isolated
flakes and as a replacement of biotite.
The scapolite i~ uniaxial negative and exhibits perfect 110 cleavage. It is pale lavandar
in hand specimen and colorless in thin section.
N0 is 1.585, which corresponds to Meionite6 5 •
This is the variety mizzonite, which is the co~
monest of the scapolite group. The average grain
size is 2 mm. The grains are equant and anhedral;
they produce a mosaic fabric.
The diopside is light green in hand specimen
and colorless in thin section. Z:C is 40°, and birefringence is 0.028. The grains are equant and
anhedral to subhedralJ the average size is 1 mm.
Actinolite crystals are acicular·to columnar
and up to 10 em. in length.
·
Origin of the Contact Zone
The .position of the scapolite and diops~e
between the granite and marble leaves no doubt
but that these minerals are a product of the
reaction between the silicate and the carbonate
rocks. It is not as clear, however, whether the
process was pneumatolytic attendant on emplacement of the granite or whether it was a later
hydrothermal effect accompanying a regional
metamorphism.
There are many examples of the development
of scapolite by pneumatolysis in contact zones;
this arises as a direct result of intrusion of
an igneous rock into carbonate rock. Stewart
(1941, P• 511) attributes mizzonite at Manchester,
New Hampshire, to a local contact effect of granite
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on calcareous sandstone. Buddington (1~39, P• 61,
88, 168) describes examples in the Adirondacks
where scapolite has developed as a result of intrusion of gabbro 1 svenite, and granite into
limestone.
Scapolite also develops during regional netamorphism. Ed~~rds (1954, p. 1-33) states that in
QJl·'3ensland scapclitiza.tion appears to be the res'..llt
of soda metasomatism of calcareous sh::les contemporaneous with regional metamorphism. V~eiss (1947 1
P• 821-832) describes a scapolite-rlio~side rock
that is associated in space with gabbro int~~sive
into limestone. Development of· the scapolitediopside rock, however, is regarded as a product
of later regional deformation accompanied b:t h:idrothermal activity. Buddington (1939, P• 260-267)
attributes development of scapolite in metagabbro
in part to regional metamorphism and in part to
thermal solutions from younger granitic w..agma.
An hypothesis of origin for the contact zone
in Laurens County, South Carolina, must take into
account the following data:
(1) The diopside lies next to the marble and
the scapolite next to the granite. Veins of seapolite cut across the diopside in some places.
(2) The foliation in the granite is parallel
to the contact v;i th the marble.
(3) Chlorite is present in the granite as
individual flakes and as a replacement of biotite.
The diopside of the contact zone is not altered.
Conclusion§. The granite has been subjected
to chloritization, vmereas the diopside is fresh.
This indicates that there was a hydrothermal
activity that was confined to the granite; such
an activity must have been deuteric. If, then,
the scapolite and diopside had developed later
than the time of intrusion, the conditions necessary to develop diopside would have destroyed the
chlorite. Therefore the diopside and scapolite
must have developed at the time of intrusion.
If the deuteric activity was the last
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activity in the area, then the foliation of the granite rn.ust be primary; it must be
a flow structL,re that developed. during the
process of P-mplacement.
That. the diopside lies next to the marble
suggests that it developed before the scapolite.
"':"l-:'3 diopside probably replaced the calcite of the
r,arble in the initial stage. Scapolite may then
have developed sonewhat later as a reaction zone
'cetv;een the granite and the diopside. This
stage co,JJd be due to a lower temperatura and/ or
a chanee in vapor pres~mre. It probably would
ha.ve to take place in the solid state by action
o~ thermal solutions.
On the other hand, the
scapolite and diopside may have developed simultaneously at the tine of intrusion; diffusion of
silica from the granite into the marble would
have produced the diopside, and calcium from
the m2rble into the granite would have produced
the scapolite.
hJ~ogene
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