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The Mineral Ind1~strie s Laboratory plans t o  
place 100 rock a ~ d  mineral col lect ions  i n  the 
public schools of South Czroiina t h i s  year. The 
col lect icns  a re  small and by no nsans complsts. 
It i s  our hope, ho~ever ,  t ha t  esch col lect ion 
v 5 l l  s e r r e  a s  a m~cleus  fo r  a continually growing 
collection.  

A t  the  present t i n 2  thir ty-f ive col lect ions  
have been assembled, and many of these have 
already been placed i n  schools. D i s t r i b ~ t i o n  i s  
made i n  the  order i n  rhich reqnests a r e  received. 
3ach school i s  urged t o  purchase one or more 
mineralogy books of the type designed f o r  the 
collector.  

The rock and mineral specinens a re  from 
South Carolina where possible. A few specimens 
from other s t a t e s  a r a  includad, however. -4 
typ ica l  s e t  i s  made up of the  following: 

Granite Muscovite 
Marble Calci te  
Amphibolite Pyrite 
Olivine Vermiculite 
Manganese ore  Foss i l  wood 

The number of specimens i n  each s e t  w i l l  
be increased as  more material  becomes available. 



REFZR3NCE 'COLLSCT ION 

. A reference co l lec t ion  of South Carolina 
rocks i s  houssd i n  t he  Laboratory's quzr ters .  
This co l lec t ion  i s  kzyed t o  a geological map 
of t h e  S t a t e  and a t  present contains sixty- 
f i v e  specimens. This mater ia l  i s  from Ocon2e, 
Laurens, Cherokee, Union, and Lexington Counties. 
Most of t h e  specimens were co l lec ted  i n  connec- 
t i o n  with f i e l d  s tud ies  conducted by t h e  S t a t e  
Development Board. Petrographic t k i n  s sc t ions  
have been prepared f o r  th i r ty -s ix  of these 
specimens. 

CONTACT METAMORPHISM JIJ LAIJTGNS COUVTY, 
SOUTH CAROLINA 

JAMSS V. CLARK2 
UNIVERSITY OF SOUTH CAROLINA 

A small abandoned marble quarry i n  the  
western p a r t  of Laurens County, South Carolina, 
a f fo rds  an excel lent  example of contact  meta- 
morphism produced by in t rus ion  of g ran i te  i n t o  
marble. A l aye r  of diopside has developed next 
t o  t h e  marble, and a l aye r  of scapol i t e  next t o  
the  granite.  Clusters of a c t i n o l i t e  and a l i t t l e  
molyLdenite occur where pegmatite invades the  
marble . 

The quarry i s  about t en  miles southwest of 
Laurens and i s  known l o c a l l y  a s  Master 's Kiln. 
The marble i s  p a r t  of a b e l t  t h a t  crops out i n  
four  places over a d is tance of nine miles. The 

t t rend i s  exact ly  on l i n e  with t h e  Gaffney marble, 
which crops out a t  Gaffney, South Carolina, 
forty-five miles t o  t h e  northeast .  

a 



Fig. 1. Location 
of Master 's  Kiln, 
which i s  about 
nine miles south- 
west of Laurens. 

Description of the  Deposit 
Ths quarry i s  about 80 f e e t  wide and 100 f e e t  

Sang, extending back i n t o  a gsnt ly  sloping h i l l -  
side. The height of the  quarry face  ranges up 
t o  20 f ee t .  Opsration ceased some 50 years ago, 
and mass wastage has obscured much of ths  bedrock 
t h a t  was once exposed. Fig. 2 shuws t'ne present 
configuration of t he  quarry. 
Marble crops out a t  t h r ee  
places; these a r e  Isbeled A, 
5 and C. The mater ia l  a t  A_ 
and a r e  pa r t  of the  same 
layer ,  whereas t h a t  a t  C 
appears t o  be a separate l ayer  
about 25 f e e t  below t h a t  of A_ 
and & 

The sect ion a t  A_ cons i s t s  
of about 15 f e e t  of muscovite 
qua r t z i t e  underlain by a mini- 
mum of 6 f e e t  of marble. The base i s  covsred by 
debr is .  The muscovite qua r t z i t e  i s  composed 
l a rge ly  of quartz;  nuscovite makes up 5 t o  10  
percent. The average gra in  s i ze  is 0.5mm., and 
t he  grain  boundaries a r e  i r r egu l a r  t o  sutured and 
interlocking,  The marble i s  generally white but  
contains darker lamella8 i n  which phlogopite and 
t remoli te  a r e  are concentrated. This s t ruc ture  
i s  made more prominent by weathering. Calc i te  is  
the  p r inc ipa l  mineral, although some dolomite i s  
present. The grains  a r e  equant t o  f l a t t ened  and 

, a r e  2 t o  3 mm. i n  diameter. The f o l i a t i o n  and 



bedding are para l le l  t o  one another. These 

I 
structures a r e  i n  turn pa ra l l e l  to  the fol ia-  
t ion i n  the overlying quartzi te  and to  the con- 
t a c t  between the quartzi te  and the marble. 

n The section a t  B consists of a m i n i m u m  of 
4 f e e t  of marble (bottom not expos&), which i s  
overlain by pegmatite, ac t inol i te  rock, and 
quartzite. 

The rock a t  C_is strongly deformed, and 
lenses of pegmatite occur a s  boudins within the 
marble. The bedding i n  the  marble appears t o  
flow around the boudins i n  some places and t o  
be truncated by them i n  others. In cross-section 
the boudins range from 1 inch by 10 inches t o  
3 f e e t  by10  feet.  There i s  also a layer of 
ca lc i te  marble 3 f ee t  thick exposed here. 

A loose fragment of dolomite found i n  the 
quarry gives a strong odor when crushed with a 
hamqe r . 

Sloan (1908, p. 232) gives the following 
analysis fo r  material from t h i s  quarry: 

CaCO3 63.56 percent 
MgC03 32.01 percent 

Contact Metamorphism 
The marble i s  invaded by a b i o t i t e  granite, 

and a well-defined contact zone has developed i n  
several places. T h i s  zone consists of two layers, 
each of which ranges from 1 t o  5 cm. i n  thiaknesst, 
Pale lavandar, vitreous scapolite l i e s  next t o  the 
granite, and green diopside next t o  the marble. 
Actinolite commonly accompanies the diopside. 

Biot i te  f lakes i n  the granite a re  aggregated 
i n  small tabular masses 2 t o  3 mm. long; these 
have a preferred orientation, which gives the 
rock a fol iat ion.  T h i s  fo l ia t ion  i s  in turn 
para l le l  to  a weak layering tha t  i s  due t o  the 
concentration of these masses along planes. 
Further, both these 9 t f i c t ' ~ e s  are  pa ra l l e l  t o  

I 

the contact with the marble. 
Petrograpk. The granite is composed of 

q about 70 percent microcline, 25 percent quartz, 



and 5 percent b i o t i t e  and ch lor i te .  A small 
amount of sodic plagioclase, muscovite, apa t i t e ,  

9 and zircon i s  a l so  present. The f a b r i c  i s  a l l -  
triomorphic granular, and t h e  grain  s i z e  i s  0.5 
t o  1.0 mm. Microcline exhib i t s  well-developed 

t 
grid  twinning. Some mp-mekite i s  present. The 
grains of quartz show some s t r a i n  but a r e  nowhere 
shattered. Bio t i t e  i s  pleochroic from l i g h t  brown 
t o  opaque. Some f l akes  a r e  unaltered whereas o thers  
have been chlor i t ieed.  Chlori te occurs a s  i so la ted  
f l akes  and a s  a replacement of b io t i t e .  

The scapol i te  i s  uniaxial  negative and ex- 
h i b i t s  perfect  110 cleavage. It i 6  pale lavandar 
i n  hand specher! and co lor less  i n  t h i n  section. 
No i s  1.585, which corresponds t o  M e i ~ n i t e ~ ~ .  
This i s  the  va r i e ty  mizeonite, which i s  t h e  c o w  
monest of the  scapol i te  group. Ths average grain  
s i z e  i s  2 mm. The grains a r e  equant and anhedral; 
they produce a mosaic fabr ic .  

The diopside i s  l i g h t  green in hand specimen 
and co lor less  i n  t h i n  section. Z:C i s  40°, and bi- 
refringence i s  0.028. The grains a r e  equant and 
anhedral t o  subhedralj the  average s i z e  is 1 mm. 

k c t i n o l i t e  c r y s t a l s  a r e  acicu1ar.t-o aq lumar  
and up t o  10  cm. in length. 

Origin of the  Contact Zone 
The .posit ion of the  scapol i t e  and diopside 

between the  grani te  and marble leaves  no doubt 
but t h a t  these  minerals a re  a product of t he  
reaction between the  s i l i c a t e  and the  carbonate 
rocks. I€ i s  not a s  c lear ,  however, whether t h e  
process was pneumatolytic a t tendant  on emplace- 
ment of the  grani te  o r  whether it was a l a t e r  
hydrothermal e f f e c t  accompanying a regional 
metamorphism. 

There a r e  many examples of t h e  development 
of scapol i te  by pneumatolysis i n  contact  zones; 
t h i s  a r i s e s  a s  a d i r e c t  r e s u l t  of in t rus ion  of 

1 an igneous rock i n t o  carbonate rock. Stewart 
(194l, p. 511) a t t r i b u t e s  mizzonite a t  Manchester, 

9 
N e w  Hampshire, t o  a l o c a l  contact e f f ec t  of g ran i te  



on calcareous sandstone. Euddington (1939, p. 61, 
t !?8, 16G) desc r ibes  exam9les i n  t h e  Acii~ondacks 

where s c a p o l i t e  has develo7ed a s  a  r e s u l t  of in- 
t r u s i o n  of gabbro, sven i t e ,  and g r a n i t s  i n t o  

b l imestons.  
Scapo l i t e  a l s o  develops dur ing  r eg iona l  nstz- 

morphism. 3 h a r d s  (1954, p. 1-33) s t a t e s  t h a t  i n  
Queensland s c a ? c l i t i z a t i o n  appears  t o  be t h e  r e s 7 ~ l t  
of soda metzsomatism of ca lcareous  sh,zles contem- 
ForaneoEs wi th  r e g i o n a l  metamcrphisn. Y4eiss (19 ~ 7 ,  
p. €!21-g32) desc r ibes  a  s c a p o l i t e - d i o ~ s i d e  rock 
t h a t  i s  a s scc ia t ed  i n  space w i t h  gabbro i n t m s l v e  
i n t o  limestone. Development o f '  t h e  scapo l t t e -  
d iops ide  rock, hoxever, i s  regarded as  a product 
of l a t e r  r eg iona l  deformation accompbni~d by hydrc- 
therrral a c t i v i t y .  , Ecuddington ( 1939, p. 360-267) 
a t t r i b u t e s  development of s c a p o l i  t e  i n  metagabbro 
i n  p a r t  t~ reg iona l  metamorphism and i n  p a r t  t o  
thermsl  s ~ l u t i o n s  from younger g r a n i t i c  Fagma. 

An hypothes is  of o r i g i n  f o r  t h e  contac t  zone. 
i n  Laurens County, South Carol ina,  must take  i n t o  
account t h e  f o l lov~ ing  d a t a  : 

(1 )  The d iops ide  l i e s  next  t o  t h e  marble and 
t h e  s c a p o l i t e  next  t o  t h s  g ran i t e .  Veins of sca- 
p o l i t e  cut  a c r c s s  t h e  d i o ~ s i d e  i n  some places .  

( 2 )  The f o l i a t i o n  i n  t h e  g r a n i t e  i s  p a r a l l e l  
t o  t h e  con tac t  1;;ith t h e  marble. 

(3 )  C h l o r i t e  i s  p resen t  i n  t h e  g r a n i t e  a s  
individu.al  f l a k e s  and as a  r e p l a c e m e ~ t  of b i o t i t e .  
The d iops ide  of the  contac t  zone i s  no t  a l t e r e d .  

Conclusions. The g r a n i t e  has  been subjec ted  
t o  c h l o r i t i z a t i o n ,  vhereas t h e  d iops ide  i s  f r e sh .  
This  i n d i c a t e s  t h a t  t h e r e  was a  hydrothermal 
a c t i v i t y  t h a t  was confined t o  t h e  g r a n i t e ;  such 
an a c t i v i t y  must have been deu te r i c .  If, then, 
t h e  s c a p o l i t e  and d iops ide  had developed l a t e r  
than  t h e  t ime of i n t r u s i o n ,  t h e  condi t ions  necess- 
a r y  t o  develcp d iops ide  would have destroyed t h e  

t c h l o r i t e .  Therefore t.he d iops ide  and s c a p o l i t e  
must have developed a t  t h e  time of in t rus ion .  

If t h e  d e u t e r i c  a c t i v i t y  was t h e  l a s t  
Y 



hypogene a c t i v i t y  i n  the  zrea, then t he  fo l i a -  
4 

. I _  . LzGn of  the ~ r a ~ i t e  milst be primary; it nust  be 
a f l o ~ j -  struct.ure t.hat developed during the 
Frocess of emplacement. 

Tha-t t h e  diopsidz l i e s  next t o  the marble 
suggests t ha t  i t  developed before the  scapoli te.  
T?e diopside probably replaced the  c a l c i t e  of the  
n8.r't.le i n  the i n i t i a l  stage. Scapoli te may then 
hgve dsvelopea sonewhat l e t e r  a s  a reac t ion  zone 
bet7t;een tha g ran i te  and t h s  diopside. This 
stage co11I.d be due t o  a lower temperature snd,/or 
a ckdnge i n  vapor pressure. It p r o b b l y  would 
have t o  %ake place i n  the so l i d  s t a t e  by act ion 
of thzrmal s o l ~ t i o n s .  On the  other  hand, the 
sczpc l i t e  and diopside may have developed simul- 
taneously a t  the t i n e  of in t rus ion ;  diff3.1sion of 
s i l i c a  from the  grani te  i n t o  t he  narble ~ ~ o u l d  
have produced the  diopside, and calciun; from 
the marble i n t o  the  grani te  i?:ould have prochced 
the  scapoli te.  

References - 
euddinat,os &. 5 ,  1 9 3 ,  Adirondack igneous rocks - 
and t h e i r  mv?tamorphism: G2ol. Soc. Pmer. Idem. 7. 
-dp, k_. g., 1954, Scapol i t iza t ion i n  the 
Cloncurry d i s t r i c t  of north-west Queensland: 
Geol. Soc. Austral ia,  J., v. 1, p. 1-23. 
Sloan. Sarl ,  1908, Catalogue of Mineral Loca l i t i e s  
of South Carolina: Ser. IV, no. 2, S. C. Geol. 
Survey. 
Stewart, Glen If,, 19f+l, Idocrase and scapol i te  
from Mznchester, h'm Hampshire : Amer Mineral., 
V. 26, p. 509-511. 
VJeiss. Judith,  1947, Origin of a scapol i te  meta- 
gabbro i n  Bucks County, Pennsylvania: h11. Geol. 
Soc. Amer., v. 58, p. 821-832. 


