


NOTES GUIDE TO THE GEOLOGY O F  PICKENS AND OCONEE COUNTIES. 

SOUTH CAROLINA - -  
CAROLINA GEOLOGICAL SOCIETY F I E L D  TRIP  

OCTOBER 26-27. 1963 

BY 

C .  J .  cazeauL1  and C .  Q. ~ r o w & l  

INTRODUCTION 

I 

i T h i s  p a p e r  i s  intended to  s e r v e  a s  an  introduction to  the m e t a m o r p h i c  
rock  complex  of the w e s t e r n m o s t  por t ion of South Caro l ina .  where  the P i e d -  

! mont  and Blue Ridge physiographic  p rov inces  m e r g e .  Genera l i zed  geologic 
I m a p s ,  F i g u r e s  1 and 2 ,  show the d i s t r ibu t ion  of the  l i thologies of the two 

count ies .  C h a r a c t e r i s t i c s  of t hese  uni ts  a r e  given under  the next heading 
(Desc r ip t ion  of Rocks) .  A road  log w t h  c o m m e n t a r y  accompan ies  th i s  pape r  
and c a n  be u s e d  to o b s e r v e  a f a i r ly  comple te  sect ion of th i s  a r e a .  T h e  n u m -  
b e r e d  STOPS a r e  noted on F i g u r e s  1 and 2. The  field work on which th i s  
guidebook i s  based  h a s  been c a r r i e d  o n  o v e r  the p a s t  t h r e e  y e a r s  by Brown 

I in P i c k e n s  County and C a z e a u  in  Oconee County. 
I 

I GEOGRAPHY 

1 The  two count ies  l i e  l a r g e l y  within the Piedmont  physiographic  p ro -  

I v ince ,  though the w e s t e r n m o s t  p a r t  of both f o r m  p a r t  of the Blue Ridge p ro -  

1 vince.  T h e  P iedmont  c o n s i s t s  of low, ro l l ing topography. In the sou the rn  
p a r t  of t h e s e  coun t i e s ,  the gene ra l  s u r f a c e  i s  at  a n  e levat ion of 700 feet .  

i N e a r  t h e  n o r t h w e s t e r n  boundary of the P iedmont  province  the s u r f a c e  e l eva -  
t ion i s  about 1000 feet .  D i s sec ted  by youthful to m a t u r e  s t r e a m s ,  the relief 

1 in the south  i s  about 200 feet  and in the n o r t h  i s  genera l ly  300-500 feet .  
Deep and p r o t r a c t e d  wea the r ing  h a s  produced a thick sap ro l i t e  c o v e r  which 

I o b s c u r e s  m u c h  of the bedrock.  F r e s h  ou tc rops  a r e  m o r e  often encoun te red ,  
t h e r e f o r e ,  in the va l l eys  of ac t ive  s t r e a m s  and r ecen t  road  cu t s .  T h e  g r e a t -  
e r  p a r t  of the field t r i p  route  will be through the Piedmont  por t ion.  

1 
The Blue Ridge F r o n t  r i s e s  p rominen t ly  to  heights  of 1800 f ee t  o r  m o r e .  

s t r ik ing  n o r t h e a s t  a c r o s s  the w e s t e r n  p a r t  of Oconee County a few m i l e s  
! wes t  of Walhalla.  T h e  Blue Ridge Mountains will  be v is ib le  in the  d i s t ance  
! f r o m  t i m e  to t i m e  dur ing  the morn ing .  In the afternoon, the route  through 

i Oconee County will  pass a c r o s s  the B r e v a r d  Belt into the  B l u e  Ridge p rope r .  
In P i c k e n s  County,  the augen gne i s s  l i thology suppor t s  the h ighest  peak in  
South C a r o l i n a ,  S a s s a f r a s  Mountain,  e levat ion 3, 554 feet;  and a p a r t  of the 
Blue Ridge F r o n t  i s  developed on th i s  gneiss .  

DESC RIPTION O F  ROCKS 

i The  o v e r a l l  geologic se t t i ng  f o r  the region i s  one of n o r t h e a s t e r l y  s t r i k -  
I ing bel ts  o r  zones  composed  dominant ly  of  me tased imen ta ry  and m e t a -  

igneous  rocks  in which the  dip o f  foliation and o the r  s t r u c t u r e s  i s  f o r  the  m o s t  
p a r t  to the  sou theas t .  F i g u r e s  1 and 2 show outcrop a r e a s  of t hese  m a j o r  
rock uni ts .  

11 Depar tmen t  of Geology. Sta te  Univers i ty  of N.  Y. a t  Buffalo - 
21 D e p a r t m e d  of C h e m i s t r y  and Geology. C lemson  Col lege ,  S. C. - 



NOTES GUIDE TO THE GEOLOGY O F  PICKENS AND OCONEE COUNTIES. 

SOUTH CAROLINA - -  
CAROLINA GEOLOGICAL SOCIETY F I E L D  T R I P  

OCTOBER 26-27. 1963 

C .  J. C a z e a u i l  and C .  Q.  row&' - 

INTRODUCTION 

T h i s  p a p e r  i s  in tended t o  s e r v e  a s  a n  introduction to  the m e t a m o r p h i c  
rock  complex of the w e s t e r m o s t  por t ion of South Caro l ina .  where  the P ied -  
mont  and Blue Ridge physlographic  provinces m e r g e .  Genera l i zed  geologic 
m a p s ,  F i g u r e s  1 and  2 ,  show the dis t r ibut ion of the  l i thologies of the two 
coun t i e s .  C h a r a c t e r i s t i c s  of these  units a r e  given under  the next headlng 
(Description of Rocks ) .  A road  log w t h  c o m m e n t a r y  accompan ies  th i s  p a p e r  
and c a n  be used  to  o b s e r v e  a f a i r ly  comple te  sect ion of th is  a r e a .  T h e  n u m -  
b e r e d  STOPS a r e  noted on F i g u r e s  1 and 2 .  The  f ie ld  work on which th i s  
guidebook i s  based  h a s  been c a r r i e d  on o v e r  the  p a s t  t h r e e  y e a r s  by Brown 
in p i c k e n s  County and C a z e a u  in Oconee County. 

GEOGRAPHY 

The  two coun t i e s  l i e  l a r g e l y  within the Piedmont  physlographic  p r o -  
v ince ,  though the w e s t e r m o s t  p a r t  of both f o r m  p a r t  of the Blue Ridge p r o -  
vince.  T h e  P iedmont  c o n s i s t s  of low, ro l l ing topography. In the sou the rn  
p a r t  of t hese  count ies ,  the g e n e r a l  s u r f a c e  i s  at  a n  e levat ion of 700 feet .  
N e a r  t h e  n o r t h w e s t e r n  boundary of the Piedmont  province  the s u r f a c e  e l eva -  
t ion i s  about 1000 feet .  D i s sec ted  by youthful to  m a t u r e  s t r e a m s ,  the relief 
in the south  i s  about  200 f ee t  and in  the no r th  i s  gene ra l ly  300-500 feet .  
Deep and p r o t r a c t e d  wea the r ing  has  produced a thick sap ro l i t e  c o v e r  which 
o b s c u r e s  much  of the  bedrock.  F r e s h  ou tc rops  a r e  m o r e  often encountered,  
t h e r e f o r e ,  in the va l l eys  of ac t ive  s t r e a m s  and r ecen t  road cu t s .  The g r e a t -  
e r  p a r t  of the field t r i p  route  will be through the Piedmont  portion. 

The Blue Ridge F r o n t  r i s e s  prominent ly  to  heights  of 1800 feet o r  m o r e ,  
s t r i k i n g  nor theas t  a c r o s s  the w e s t e r n  p a r t  of Oconee County a few m i l e s  
wes t  of Walhalla.  T h e  Blue Ridge Mountains will  be visible in the d is tance  
f r o m  t i m e  to t i m e  dur ing the morning.  In the af ternoon,  the route  through 
Oconee County will p a s s a c r o s s  the B r e v a r d  Belt into the  B l u e  Ridge p r o p e r .  
In P i c k e n s  County,  the augen gne i s s  l i thology suppor t s  the h ighest  peak i n  
South C a r o l i n a ,  S a s s a f r a s  Mountain, elevation 3, 554 f ee t ;  and a p a r t  of the 
Blue Ridge F r o n t  i s  developed on th is  gne i s s .  

DESCRIPTION O F  ROCKS 

The  o v e r a l l  geologic se t t i ng  f o r  the region i s  one of no r theas t e r ly  s t r i k -  
ing be l t s  o r  zones  composed  dominantly of me tased imen ta ry  and m e t a -  
igneous rocks  in which the  dip of fo l ia t ion and o t h e r  s t r u c t u r e s  i s  f o r  the m o s t  
p a r t  to  the sou theas t .  F i g u r e s  1 and 2 show outcrop a r e a s  of t hese  m a j o r  
rock  units.  
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Biotite Gne i s s  

Unit bgn cons i s t s  of biotite gne i s s  a s  the  characteristic rock  type, typi- 
ca l ly  i n t e x y e r e d  with hornblende gneiss ,  m i c a  sch i s t ,  and quar tz i te .  "In 
f r e s h  outcrops  it i s  med ium to  d a r k  g ray ,  ranging f r o m  medium to c o a r s e  
g ra ined  with modera te ly  distinctive foliation developed due to  the  p a r a l l e l i s m  
of biotite f lakes .  It  cons i s t s  chief ly  of white plagioclase  and quar t z ,  with 
occasional  ga rne t i f e rous  zones.  I n  deeply weathered outcrops  the  biotite 
gne i s s  has  a l t e r e d  to  a f r i ab le  sap ro l i t e  which m a y  be r ed -b rown o r  greenish,  
and contains  abundant b ronze -co lo red  m i c a  f lakes .  

Pe t rograph ic  examinat ion of a ga rne t i f e rous  biotite gne i s s  f r o m  the 
a r e a  shows q u a r t z  30 pe rcen t ,  biotite 20 pe rcen t ,  p lagioclase  (ol igoclase)  
25 pe rcen t ,  ga rne t  20 pe rcen t ,  ard  opaque a c c e s s o r i e s ,  mos t ly  magnet i te ,  
5 pe rcen t .  The  quar t z  contains  abundant dusty  inclusions.  ' and  s o m e  of the  
ol igoclase  has  been se r i c i t i zed .  The  t ex tu re  i s  lepidoblas t ic .  " (Brown and 
Cazeau ,  In  p r e s s ) .  

Hornblende Gne i s s  

Hornblende gne i s s  ( X n )  usual ly  o c c u r s  interbedded with e i the r  biotite 
gne i s s  o r  m i c a  sch i s t  and s o m e t i m e s  both. Unweathered spec imens  a r e  
genera l ly  d a r k  g r a y  with dis t inct  banding caused  by segrega t ions  of horn-  
blende and  the l ight  m i n e r a l s  p lagioclase  and quar t z .  T h e s e  rocks  belong 
to  the  Roan Gneiss l i thology a s  or iginal ly  named  and mapped  by Keith (1903). 
When weathered,  the hornblende gneiss  i s  typically c layey,  yellow-brown, 
o r  o c h r e ,  of ten-re ta ining vest iges  of the  or iginal  foliation. 

f 

Mica Schis t  

Mica  sch i s t  (E) i s  found a s  the  predominant  rock  type in  the  cen t ra l  
p a r t  of P ickens  County. Var iable  in  composition, i t  cons i s t s  predominantly 
of muscov i t e  and  biotite,  qua r t z ,  t garnet ,  t s i l l imani te .  At s o m e  p laces  
f ibrous  s i l l iman i t e  has  been a l t e rFd  t o  muscovi te .  

Injection Gneiss  

The  inject ion gneiss  (@) of P ickens  County i s  a biotite gneiss  cha rac -  
t e r i z e d  by discontinuous, s l ight ly  undulatory but d i s c r e t e  m i n e r a l  l aminae  
of q u a r t z  and  fe ldspa r .  Fine-grained biotite f l akes  a r e  concen t ra t ed  p r i -  
m a r i l y  a long the planes  joining the  bands of qua r t z  a n d  fe ldspar .  Contacts  
f o r  th i s  unit a r e  t ransi t ional  with the  g ran i t e  gneiss  ( n)  to  the nor thwest  
and the  biotite gne i s s  (&) and hornblende gneiss  (hLFon the  southeast ,  
and distinction i s  often difficult. 

Gran i t e  Gne i s s  

Gran i t e  gne i s s  (e) in  a belt  t o  the  nor thwest  of the  in ject ion gneiss  
unit i n  P i c k e n s  County i s  typical ly  a med ium gray ,  equ ig ranu la r ,  f ine- 
g ra ined  fo l i a t e  in  which the  K - s p a r  i s  mic roc l ine ,  biotite i s  p r e s e n t  in  ex-  
c e s s  of muscov i t e ,  and the  q u a r t z  i s  rod-shaped.  

Injection Zone 

North  and west  of the  biot i te  gne i s s  zone i n  Oconee County i s  a complex 
inject ion zone (-) which i s  equivalent t o  the m s ,  lgl, &, a n d m  of 
P i c k e n s  County. Th i s  zone cons i s t s  of h o r n b l E d e  gne i s s  and grani te  gneiss  
with subordinate  bodies of m i c a  sch i s t  and  biotite gneiss .  Smal l  qua r t z  veins  
and  g ran i t e  dikes ,  both concordant  and discordant ,  a r e  p r e s e n t  in  th is  zone, 
and  ptygmatic folding and  migmat i t e  zones  a r e  c h a r a c t e r i s t i c  of it. 

Augen Gne i s s  

In the  nor the rn  p a r t  of P i c k e n s  County and  extending a c r o s s  the  west-  
c e n t r a l  p a r t  of Oconee County i s  a b road  belt of augen gne i s s  ( a  n) which 
c o r r e l a t e s  with the  Henderson  Gran i t e  a s  named by Keith (190f in  the Mount 
Mitchel l  Quadrangle ,  North  Carol ina .  Southwestward along s t r i k e  the 
augen gne i s s  p a s s e s  f r o m  a c o a r s e - g r a i n e d  phase  to a f ine-grained phase  

, i n  which the  augen, composed  usual ly  of mic roc l ine ,  become reduced in  
s i z e  o r  a r e  absent .  

In pass ing  into the  augen gne i s s  belt  f r o m  the southeast ,  so i l  changes 
a r e  quite evident - -  f r o m  the  d e e p e r  r e d s  and browns developed in  the bio- 
t i t e  and hornblende g n e i s s e s  to  the l ight buff to yellowish sandy soi ls  develop- 
e d  on the augen gne i s s .  I n  P ickens  County, f ine-grained phases  a r e  encount- 
e r e d  a s  n a r r o w  bands within the  c o a r s e  phase .  The f ine-grained phases  a r e  
muscov i t i c  and often mylonitized. Observat ions  in  P ickens  County coincide 
with m o s t  of those  m a d e  by Ecke lman  and Kulp (1956) and general ly  support  
the  concept  of these  rocks  fo rming  the  lower  pa r t  of a th ick me tased imen ta ry  
sequence.  

B r e v a r d  Belt  

The  B r e v a r d  belt (B)  adjoins  the  augen gneiss  zone on the  northwest 
in  Oconee County.  It was named  by Keith (1907) a f t e r  the town of Brevard ,  
North  Caro l ina ,  and c o r r e s p o n d s  to  Sloan 's  (1908) "Chauga Zone". T h e  
B r e v a r d  i s  m a d e  up of d a r k  g ray ,  s i lve ry ,  and brown indurated s c h i s t s  and  
phylli t ic s c h i s t s  in  the  south  where  i t  c r o s s e s  the Tugaloo River f r o m  Geor -  
g ia  in to  South Caro l ina .  Northward along s t r i k e  sca ly  r e d d ~ s h  sch i s t s  be- 
c o m e  inc reas ing ly  a s s o c i a t e d  with the g r a y  and brown sch i s t s .  T h e  "scaly" 
c h a r a c t e r  of the typical  B r e v a r d  h a s  become a common m e a n s  of field identi-  
f ica t ion (Cr ickmay ,  1952; John Reed, pe r sona l  communicat ion) .  

In  addition t o  va r ious  s c h i s t s ,  m i n o r  o c c u r r e n c e s  of b luish  m a r b l e ,  
amphibol i te ,  hornblende gne i s s ,  g ran l t e  and augen gneiss  a r e  p resen t  with- 
in  the  B r e v a r d  belt .  

T h e  B r e v a r d  a p p e a r s  t o  be  a zone of r e t r o g r e s s i v e  me tamorph i sm along 
which faulting has  taken p lace  per iodical ly .  Ca tac las t i c  effects  a r e  pa r t i c -  
u l a r ly  evident in thin sec t ion ,  although thc magnitude and direct ion of fault-  
ing a r e  unknown. Apophyses of the  B r e v a r d  extend into the augen gne l s s  belt 
in  much  the  s a m e  way a s  in  Georgia .  In  the  nor the rn  p a r t  of Oconee County 
a body of grani t ic  rock  c o r r e l a t e d  with the  Whiteside Gran i t e  of North C a r o -  
l ina  i s  p r e s e n t  (e west  of the  B r e v a r d  belt)  against  the  nor thwest  s ide  of 
the  B r e v a r d  belt .  The f ie ld  t r i p  route  will extend through the  B r e v a r d  belt 
in to  th is  grani te .  The  r a t h e r  abrupt  change f r o m  the  B r e v a r d  to  th is  grani te  
is cons ide red  suggest ive  of shea r ing  (Cazeau,  1961).  



I Injection Zone 
Biotite Gneiss 

Unit bgn consis ts  of biotite gneiss a s  the characteristic rock type, typi- 
cally i n t e x y e r e d  with hornblende gneiss, m i c a  schis t ,  and quartzite.  "In 
f resh  outcrops it i s  medium to dark gray, ranging f r o m  medium to coarse  
grained with moderately distinctive foliation developed due to the paral le l ism 
of biotite flakes. It consis ts  chiefly of white plagioclase and quartz, with 
occasional garnetiferous zones. In deeply weathered outcrops the biotite 
gneiss has a l t e red  to a fr iable  saprol i te  which may be red-brown o r  greenish, 
and contains abundant bronze-colored mica  flakes. 

Petrographic examination of a garnetiferous biotite gneiss f rom the 
a r e a  shows quartz  30 percent,  biotite 20 percent ,  plagioclase (oligoclase) 
25 percent ,  garnet 20 percent,  a d  opaque accessor ies ,  mostly magnetite,  
5 percent.  The quartz  contains abundant dusty inclusions, 'and some of the 
oligoclase has been sericitized. The texture i s  lepidoblastic. " (Brown and 
Cazeau, In p r e s s ) .  

Hornblende Gneiss 

Hornblende gneiss ( k n )  usually occurs  interbedded with ei ther  biotite 
gneiss  o r  mica  schis t  and sometimes both. Unweathered specimens a r e  
generally dark  gray with distinct banding caused by segregations of horn- 
blende and the light minera l s  plagioclase and quartz. These rocks belong 
to the Roan Gneiss lithology a s  originally named and mapped by Keith (1903). 
When weathered, the hornblende gneiss i s  typically clayey, yellow-brown, 
o r  ochre,  often-retaining vestiges of the original foliation. 

f 

Mica Schist 

Mica schis t  ( m s )  i s  found a s  the predominant rock type in  the central  
par t  of Pickens county. Variable in composition, it  consis ts  predominantly 
of muscovite and biotite, quartz ,  + garnet ,  + sillimanite. At some places 
fibrous sillimanite has been al terFd to muscovite. 

Injection Gneiss 

The injection gneiss (&) of Pickens County is  a biotite gneiss charac-  
ter ized by discontinuous, slightly undulatory but d i sc re te  mineral  laminae 
of quartz  and feldspar .  Fine-grained biotite f lakes a r e  concentrated pr i -  
mar i ly  along the planes joining the bands of quartz  and feldspar .  Contacts 
f o r  this unit a r e  transitional with the granite gneiss ( n) to the northwest 
and the biotite gneiss I*) and hornblende gneiss (hL%n the southeast,  
and distinction i s  often difficult. 

Granite Gneiss  

Granite gneiss (m) in a belt to the northwest of the injection gneiss 
unit in Pickens County i s  typically a medium gray,  equigranular,  fine- 
grained foliate in which the K-spar  i s  microcl ine,  biotite i s  present  in  ex- 
c e s s  of muscovite, and the quartz  i s  rod-shaped. 

North and west of the biotite gneiss zone in Oconee County i s  a complex 
injection zone (G) which i s  equivalent to the m s ,  I g n ,  i&, and= of 
Pickens County. This  zone consis ts  of hornblGde gneiss and granite gneiss 
with subordinate bodies of mica  schis t  and biotite gneiss. Small quartz  veins 
and granite dikes, both concordant and discordant,  a r e  present  in this zone, 
and ptygmatic folding and migmatite zones a r e  character is t ic  of it. 

Augen Gneiss 

In the northern par t  of Pickens County and extending a c r o s s  the west- 
cen t ra l  par t  of Oconce County i s  a broad belt of augen gneiss (a  n) which 
c o r r e l a t e s  with the Henderson Grani te  a s  named by Keith (l9Osk;n the Mount 
Mitchell Quadrangle, North Carolina. Southwestward along s t r ike  the 
augen gneiss  passes  f r o m  a coarse-grained phase to a fine-grained phase 
in which the augen, composed usually of microcline, become reduced in 

In passing into the augen gneiss  belt f rom the southeast,  soil  changes 
a r e  quite evident - -  f r o m  the deeper  reds  and browns developed in the bio- 
tite and hornblende gneisses  to the light buff to yellowish sandy soils develop- 
ed on the augen gneiss .  In Pickens County, fine-grained phases a r e  encount- 
e r e d  a s  nar row bands m t h i n  the c o a r s e  phase. The fine-grained phases a r e  
muscovitic and often mylonitized. Observations in Pickens County coincide 
with mos t  of those made by Eckelman and Kulp (1956) and generally support 
the concept of these rocks forming the lower part  of a thick metasedimentary 
sequence. 

( 

Brevard  Belt 

s ize  o r  a r e  absent.  

The Brevard belt (B) adjoins the augen gneiss zone on the northwest 
in  Oconee County. It was named by Keith (1907) af ter  the town of Brevard.  
North Carol ina,  and corresponds to  Sloan's (1908) "Chauga Zone". The 
Brevard  i s  made up of dark  gray,  s i lvery,  and brown indurated schis ts  and 
phyllitic schis ts  in the south where it c r o s s e s  the Tugaloo River f rom Geor-  
gia  into South Carol ina.  Northward along s tr ike scaly reddish schis ts  be- 
come increasingly associated with the gray  and brown schis ts .  The "scaly" 
c h a r a c t e r  of the typical Brevard  has become a common means  of field identi- 
fication (Crickmay, 1952; John Reed. personal  communication). 

In addition to various sch is t s ,  minor  occurrences of bluish marb le ,  
amphibolite,  hornblende gneiss ,  granite and augen gneiss a r e  present  with- 
in the Brevard  belt. 

The Brevard  appears  to be a zone of retrogressive metamorphism along 
which faulting has  taken place periodically. Cataclastic effects a r e  part ic-  
ular ly evident in thin section. although the magnitude and direction of fault- 
ing a r e  unknown. Apophyses of the Brevard  extend into the augen gneiss belt 
in much the s a m e  way a s  in Georgia. In the northern part  of Oconee County 
a body of granitic rock cor re la ted  with the Whiteside Granlte of North Caro-  
lina i s  present  (~lfgl west of the Brevard  belt) against t h ~  northwest side of 
the Brevard  belt. The field t r i p  route will extend through the Brevard belt 
into this granite. The ra ther  abrupt change f rom the Brevard to this granite 
i s  considered suggestive of shearing (Cazeau, 1961). 



-. 

Mlca G n e i s s  

. A belt  oC m i c a  gne i s s  (w) and a l l ied  r o c k s  m a k e s  up the w e s t e r n m o s t  
pa.rt 3f Oconee County and c o r r e s p o n d s  with the  Blue Ridge belt of King 
(1955).  Unfor tunate ly  the  i t i n e r a r y  will  not include th i s  heterogeneous  zone. 

Wes tmins t e r  P lu ton  

Ln the  sou th -cen t ra l  p a r t  of Oconee County a l a r g e  g ran i t i c  body, t e r m -  
e d  the  Wesunins :er .Pluton (-). d i s r u p t s  the belted p a t t e r n  f o r m e d  by the  
zones  of bioti te g n e i s s  and in ject ion gne i s s .  T h i s  body appa ren t ly  h a s  in t rud -  
e d  and r e p l a c e d  p a r t  of the coun t ry  rock.  T h e  f ie ld  t r i p  route  will  s k i r t  the 
n o r t h e a s t e r n  s i d e  of the pluton on the  r e t u r n  to  C l e m s o n  via Seneca.  

Beve r ly  Gran i t e  G n e i s s  

T h e  Bever ly  G r a n i t e  G n e i s s  (w), probably  equivalent  to  the Wes t -  
m i n s t e r  Pluton,  domina te s  the geology of the s o u t h e a s t e r n  t h i r d  of P i c k e n s  
County.  T h e  gne i s s  i s  gene ra l ly  l ight g ray  with a m e d i u m  to  c o a r s e  equi-  
g r a n u l a r  t ex tu re .  A ve ry  c o a r s e  foliation i s  u sua l ly  evident.  The chief 
m i n e r a l s  a r e  m i c r o c l i n e ,  q u a r t z ,  and plagioclase .  P r i n c i p a l  va r i e t a l  m l n -  
e r a l s  a r e  hornblende and bioti te with eprdote and muscov i t e  in m i n o r  amoun t s .  
A Sunday m o r n i n g  option i s  a t r i p  to the Bever ly  q u a r r y  (Campbe l l  L i m e -  
s tone  Company) ,  which i s  the s o u r c e  of m o s t  of the  c r u s h e d  s tone in  th i s  
a r e a .  Long l i n e a r  bodies  of bioti te g n e i s s  (including hornblende gne l s s  and 
m i c a  s c h i s t )  o c c u r  a s  pendants o r  in-folds in th is  m a s s .  

. GEOLOGIC HISTORY 
: :* 

T h e  h i s t o r y  of the region i s  complex .  Ln broad  outline we c a n  visual ize  
the  r o c k s  a s  having been f o r m e d  or ig inal ly  a s  a th ick  s e r i e s  of s e d i m e n t a r y  
r o c k s  which w e r e  l a t e r  downwarped. More  than one episode of regional  m e t a -  
m o r p h i s m  t r a n s f o r m e d  the rocks  into m e t a s e d i m e n t s  with accompanying 
mob i l i za t ion  and i n ~ e c t i o n .  Metamorph i sm and r ep lacemen t  apparent ly  o c -  
~ u r r e d  du r ing  and a f t e r  the emplacemen t  of the W e s t m i n s t e r  Pluton. King 
'1955)  and o t h e r s  a t t r ibu ted  an E a r l y  Paleozoic age to  these  r o c k s ,  and th i s  
?.as been suppor t ed  by l ead -a lpha  a g e s  o i  z i r cons  ( O v e r s t r e e t ,  -- e t  a l .  1961).  

Cont inuous  e r o s i o n ,  pe rhaps  s i n c e  the end of the Pa leozo ic ,  h a s  taken 
p lace ,  so  tha t  the  rocks  now exposed  a t  the s u r i a c e  r e p r e s e n t  the d e e p e r  
po r t ions  of the o r ig ina l  me tamorph ic  complex .  

T h e r e  i s  l i t t le  doubt that regional  metamorphism, folding, iaul t ing,  in-  
r rus ion ,  and r ep lacemen t  o c c u r r e d  concur ren t ly  much of the t ime .  Events  
c a r n o t  be c a t e g o r i z e d  Into a d i s c r e t e  chronology.  
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ROAD LOG 

Mileage Dis tance  Explanat ion 

0 .0  C l e m s o n  House.  F o r m  line heading west  on C l e m s o n  
House d r i v e  in f ront  of the hotel .  

0. 1 0. I B e a r  r ight  a t  t r a f f i c  l ight onto Col lege  Ave. (S. C. 133) 

0.9 0 .8  Tra f f i c  l ight.  Junction S. C. 133 and U. S. 123. Con-  
t inue on S. C. 133 under Southern  Railway underpass .  

2. 1 1 .2  Note th in-bedded .netasediments  in cut.  Hornblende 
gne i s s  and biot i te  gnerss  a r e  c u t  and  in jected by fe ls ic  
m a t e r i a l .  

2. 6 0.5 T u r n  to l e f t  on unnumbered blacktop road ,  i m m e d i a t e  
ly a f t e r  c r o s s i n g  Twelve Mile Creek .  

2. 7 0. I  S T O P  I. T h i s  cu t  i l l u s t r a t e s  the g e n e r a l  na tu re  of 

the e x p o s u r e s  in  this s ec t ion  of the P iedmont  - 
highly wea the red ,  s ap ro l i t i c ,  to  m o d e r a t e l y  f r e s h  
rock. 



Mica G n e i s s  

. A bel t  of m i c a  gne i s s  (-) and a l l ied  rocks  m a k e s  up the w e s t e r n m o s t  
p a r t  3f Oconce County and c o r r e s p o n d s  w t h  the Blue Ridge belt of King 
(1955).  Unior tunate ly  the I t i n e r a r y  will  not include th i s  heterogeneous  zone. 

Wes tmins t e r  Pluton 

Ln the  sou th -cen t ra l  p a r t  of Oconee County a  l a r g e  g ran i t i c  body, t e r m -  
e d  the  Wesnnins:er.Pluton (-), d i s r u p t s  the bel ted  p a t t e r n  f o r m e d  by the  
zones  of bioti te g n e i s s  and i n ~ e c t i o n  gne i s s .  Th i s  body appa ren t ly  h a s  in t rud -  
e d  and r ep laced  p a r t  of the country  rock.  T h e  f ie ld  t r l p  route  will  s k i r t  the 
n o r t h e a s t e r n  s i d e  of t he  pluton on the  r e t u r n  to C l e m s o n  r i a  Seneca.  

B e v e r l y  Gran i t e  G n e i s s  

T h e  Bever ly  Gran i t e  Gne i s s  (w), probably  equivalent  to  the  Wes t -  
m i n s t e r  Pluton,  domina te s  the  geology of the sou theas t e rn  t h i r d  of P ickens  
County.  T h e  gne l s s  i s  gene ra l ly  l ight g r a y  with a  m e d i u m  to c o a r s e  equl-  
g r a n u l a r  t e x t u r e .  A v e r y  c o a r s e  foliation 1s usual ly  evident .  T h e  chief 
m i n e r a l s  a r e  mic roc l ine .  q u a r t z ,  and p lag loc la se .  P r l n c l p a l  va r i e t a l  mln -  
e r a l s  a r e  hornblende and bioti te with epidote and muscov i t e  in m l n o r  amoun t s .  
A Sunday morn ing  option i s  a  t r l p  to  the  Bever ly  q u a r r y  (Campbe l l  L i m e -  
s tone  Company) ,  which i s  the s o u r c e  of m o s t  of the c r u s h e d  s tone  in  th i s  
a r e a .  Long l i n e a r  bodies  of biotl te gne i s s  (including hornblende gne i s s  and 
m i c a  s c h i s t )  o c c u r  a s  pendants  o r  in-folds In th is  m a s s .  

. GEOLOGIC HISTORY 
.- .-r 

T h e  h i s t o r y  oi  the region i s  complex.  Ln broad  outline we c a n  visual ize  
rhe r o c k s  a s  having been f o r m e d  or ig inal ly  a s  a  th ick  s e r i e s  of sedimentary 
r o c k s  which w e r e  l a t e r  downwarped. More  than one episode of regional  m e t a -  
r n o r p h l s m  t r a n s f o r m e d  the rocks  into m e t a s e d i m e n t s  with accompanying 
mobilization and in ject ion.  Metamorphism and rep lacemen t  appa ren t ly  o c -  
c u r r e d  du r ing  and a f t e r  the emplacemen t  of the W e s t m i n s t e r  Pluton. Klng 
'1955)  and o t h e r s  a t t r ibu ted  an E a r l y  P a l e o z o ~ c  age  to  these  r o c k s ,  and th i s  
:-.as been suppor t ed  by l ead -a lpha  a g e s  o i  z l r cons  ( O v e r s t r e e t ,  -- e t  a l .  1961) .  

Cont inuous  e r o s i o n ,  pe rhaps  s lnce  the end of the Pa leozo ic ,  h a s  taken 
> l a c e ,  s o  that t he  rocks  now exposed a t  the s u r i a c e  r e p r e s e n t  the deepe r  
po r t ions  of the o r ig lna l  metamorphic complex.  

T h e r e  1s l i t t l e  doubt that regional m e t a m o r p h i s m ,  foldlng, iault ing, in-  
r rus lon ,  and r ep lacemen t  o c c u r r e d  concur ren t ly  much of the  t lme.  Even t s  
cannot  be c a t e g o r i z e d  Into a  d i s c r e t e  chronology. 
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ROAD LOG 

Mileage Dis tance  Explanat ion 

0 .0  C l e m s o n  House. F o r m  line heading west  on C l e m s o n  
House d r ive  in f ront  of the hotel. 

0. 1  0. 1  B e a r  right a t  t raf f ic  l ight onto College Ave. (S. C. 133) 

0 .9  0. 8  T r a f f i c  l ight.  Junction S. C. 133 and U. S. 123. Con-  
t inue on S. C. 133 under Southern  Railway underpass .  

2. I  1 .2  Note th in-bedded me tased imen t s  In cut.  Hornblende 
gne i s s  and biot i te  gne i s s  a r e  cu t  and  in jected by f e l s i c  
m a t e r i a l .  

2. 6  0.5 T u r n  to  l e f t  on  unnumbered blacktop road,  i m m e d i a t e  
ly a f t e r  c r o s s i n g  Twelve Mile C r e e k .  

2. 7 0. 1  S T O P  I. T h i s  cu t  i l l u s t r a t e s  the g e n e r a l  na tu re  of 
the e x p o s u r e s  in  this s ec t ion  of thc Piedmont  - 
highly wea the red ,  s ap ro l i t i c ,  to m o d e r a t e l y  f r e s h  
rock. 



hf i l eage  .Dis tance 
-. Explanation 

Litholopies exposed h e r e  a r e  common fo r  this a r e a  
and show a dis t inct ly  l aye red  habit  which becomes  
m o r e  prominent  on weather ing.  Sornb lende  gne i s s  
predominates .  It i s  cut by s m a l l  veins  and d ikes  a n d  
fe l s l c  in ject ions  p a r a l l e l  with the foliation, which 
gives  the normal ly  mafic  hornblende gne i s s  a g ran i t i z -  
ed appearance .  

Regionally a typical ,  th is  cut  i s  within a nor thwest-  
t rending s t r u c t u r e  which shows highly contor ted folia- 
t ion, d r a g  ( ? )  folds ,  and minor  r ecumben t  folding. 
Foliation h e r e  approx imates  N. ZOOW. with p redomin-  
ant  NE dip. 

2 .95  0.15 F e l s i c  blotite gneiss .  

4.0 1.05 Right tu rn  on unnumbered black top road. 

4 .4  0.4 Lntersection; tu rn  left  on S. C. 133. 

6. 2 1. 8 SLOW DOWN - Note mica  sch i s t  l i thology in road cut -- 
opposite "Field Rock" house. 

Between h e r e  and Stop 2 the re  i s  a conspicuous ab -  
6-ence of outcrops .  This s e e m s  m o s t  typical  of the 
sch i s t  zone. 

9. 6 3.4 S T O P  2. Schls t  ou tc rops  a r e  s c a r c e  along thls  route  
but t h ~ s  one s e r v e s  a s  a f a ~ r  r ep resen ta t ion  of them.  
At th is  point,  we have reached  the s l l l iman i t e  f ac les  
of the m l c a  schis t  zone. The s c h i s t  h e r e  I S  a ga rne t -  
l ferous  s l l l l m a r u t e - r n ~ c a  sch i s t .  lGng (1955) r e p o r t s  
that O v e r s t r e e t  r e g a r d s  the s l l l iman l t e -ga rne t  zone of 
the Inner  Pledrnont belt  to be the c l imax  of reglonal  
me tamorph l  s m  In the c r y  stall lne Appalachians.  

(Note Six Mile Mountain In the dis tance.  ) 

10. 2 0.6 Cen te r  of the town of Six Mile ,  S. C. 

10. 6 0 .4  B e a r  left  a t  the fork;  leave S. C. 133 on County Road 
45. 

11.5 0.9 Note the 2 it. bed of quar tzr te  over lying sch l s t  i n  the 
road cut  on the right.  

12. 8 1. 3 Junction; tu rn  left  on S. C. 183. 

Mileage Dls tance 

16.7 2.7 

Explana tlon I 

STOP 3. L a r g e  a r e a  of rock  expoeed In Mile C r e e k  
downs t ream f r o m  the bridge. Light and d a r k  banded 
and  contor ted fe l s i c  hornblende gneiss .  G e n e r a l  

fol ia t ion i s  N. 1o0W., 21' NE. A quar to - fe ldspa r  
pegmat i te ,  sl ightly weathered in r e l i e f ,  m a y  be s e e n  
to s t r i k e  approx imate ly  N. 8S0W. and dip  nea r ly  ve r t i -  
cally.  T h r e e  joint s e t s  a r e  prominent: 

( a )  N. 4 5 ' ~ .  77' NW 
(b) N. 45OW. ve r t l ca l  
(c)  N-S "healed" joint 

T h s  a p p e a r s  to be  a s m a l l  a r e a  of locally mobi l ized 
rock ,  where  the common hornblende g n e i s s  (maf ic )  has 
been highly feldspathized. Lncomplete r eac t ion  and 
mobili ty a r e  believed rep resen ted  in the migmat i t e  
zones  composed of hornblende gne i s s  and highly f e l s i c  
rock  which enc lose  th is  m a s s .  

SLOW DOWN - Note weathered migmat i t e  in  road cut. 

At th i s  point we a r e  e s sen t i a l ly  through the in ject ion-  
migmat ized  borde r  zone and  into  the injection biotite 
gneiss .  

Turn  to left  on County Road 32. (At F a r m  house with 
Gulf gasol ine  pump a t  the  g a r a g e . )  

Stop sign; b e a r  left  and continue. 

Sharp  cu rve  to the right with abrupt  change f r o m  fe l s i c  
biotite gne i s s  into mafic hornblende gneiss .  

At the bottom of the s t eep  g r a d e ,  note change i n  so i l  
co lo r  f r o m  r e d s  to light tan o r  yellow. Th i s  r e f l ec t s  
the composi t ion of the grani te  gneiss  parent.  We p a s s  
through th i s  quickly and back into the hornblende gneiss .  

BUMP a t  th i s  b r idge  i s  bad. P r o c e e d  slowly. 

F e l s i c  pegmat i te  conspicuously cu t s  highly f r a c t u r e d  
hornblende sch i s t s .  Both a r e  highly weathered,  the  
s c h i s t  showing a slabby, wood-like appearance.  

Contact zone; hornbIende gne i s s  and g ran i t e  gneiss .  

14. 0 1. 2 T u r n  r ight  on  County Road 157 to Nimmons Bridge.  



hfi leage D i s t a n c e  
-. Explanat ion 

Lithologies exposed h e r e  a r e  common t o r  this a r e a  
and show a dis t inct ly  l aye red  habit  which becomes  
m o r e  prominent  on weather ing.  'Aornblende gne i s s  
predominates .  It i s  cu t  by s m a l l  veins  and d ikes  and  
fe ls ic  i n j e c t ~ o n s  p a r a l l e l  with the foliation, which 
gives  the normal ly  mafic  hornblende gne i s s  a g ran i t i z -  
ed  appearance .  

Regionally a typical ,  th is  cu t  i s  within a nor thwest-  
t rending s t r u c t u r e  which shows highly contor ted folia- 
t ion, d r a g  ( ? )  folds ,  and minor  r ecumben t  folding. 
Fol ia t ion h e r e  a p p r o x i m a t e s  N. ZOOW. with predomin-  
an t  NE dip. 

F e l s i c  biotite gneiss .  

Right t u r n  on unnumbered black top road. 

Intersect ion;  t u r n  left  on S. C. 133. 

SLOW DOWN - Note mica  s c h i s t  l i thology in road c u t  -- 
opposite "Field Rock" house. 

Between h e r e  and Stop 2 the re  is  a conspicuous ab -  
s e n c e  of outcrops .  T h s  s e e m s  m o s t  typical  of the 
sch i s t  zone. 

S T O P  2.  S c h ~ s t  ou tc rops  a r e  s c a r c e  along thls route 
but th is  one s e r v e s  a s  a farr  r ep resen ta t lon  of them.  
At thrs point,  we have reached  the s i l l ~ m a n i t e  f a c ~ e s  
of the m l c a  schis t  zone. The s c h ~ s t  h e r e  i s  a g a r n e t -  
l f e rous  s i l l rmarute-mica schis t .  &ng (1955) r e p o r t s  
that O v e r s t r e e t  r e g a r d s  the s i l l r m a n ~ t e - g a r n e t  zone o i  
the Inner  Piedmont  belt  to be the c l ~ m a x  of regional  
m e t a m o r p h i s m  in the crystalline Appalachians.  

(Note Six Mile Mountain in the dis tance.  ) 

C e n t e r  of the  town of  Six Mile,  S. C. 

B e a r  lef t  a t  the iork;  leave S. C. 133 on County Road 
45. 

Note the 2 ft. bed of q u a r t z ~ t e  over lying sch i s t  in the 
road  cut  on the right. 

Junction; tu rn  left  on S. C. 183. 

T u r n  r ight  on County Road 157 to Nimmons Bridge. 

Mileage Dis tance Explanation 

16.7 2.7 STOP 3. L a r g e  a r e a  of rock  exposed In Mile C r e e k  
downs t ream f r o m  the bridge. Light and d a r k  banded 
and  contor ted fe ls ic  hornblende gneiss.  G e n e r a l  

foliation i s  N. 1 0 ' ~ .  , 21' NE. A quar t z - fe ldspa r  
pegmat i te ,  sl ightly weathered in re l ief ,  m a y  be s e e n  
to s t r i k e  approximately  N. 85OW. and dip nea r ly  v e r t i -  
ca l ly .  T h r e e  joint s e t s  a r e  prominent:  

( a )  N. 4 5 ' ~ .  77' NW 
(b)  N. 45OW. ve r t i ca l  
( c )  N-S "healed" joint 

T h s  a p p e a r s  to  be a s m a l l  a r e a  of locally mobi l ized 
rock ,  where  the  common hornblende g n e i s s  (maf ic )  has 
been  highly feldspathized. Incomplete react ion and 
mobi l i ty  a r e  believed rep resen ted  in the migmat i t e  
zones composed  of hornblende gne i s s  and highly fe ls ic  
r o c k  which enc lose  this m a s s .  

SLOW DOWN - Note weathered migmat i t e  in  road  cut. 

18.8  0 .8  At th is  point we a r e  e s sen t i a l ly  through the in ject ion-  
migmat ized  b o r d e r  zone and into  the injection biotite 
gneiss .  

20.4 1. 6 Turn  to left  on County Road 32. (At F a r m  house with 
Gulf gasol ine  pump a t  the g a r a g e . )  

21.2  0 . 8  Stop sign; b e a r  left  and continue. 

22.0 0.8 Sharp c u r v e  to the right with ab rup t  change f r o m  fe l s i c  
biotite g n e l s s  in to  mafic  hornblende gneiss .  

At the bottom of the s t eep  g rade ,  note change i n  soi l  
color  f r o m  r e d s  to light tan o r  yellow. Th i s  r e i l e c t s  
the composi t ion of the grani te  gneiss  parent .  We p a s s  

through this quickly and back into the hornblende gneiss .  

23. 5 1. 5 BUMP a t  t h i s  br idge i s  bad. P roceed  slowly. 

23. 7 0. 2 F e l s i c  pegmat i te  conspicuously cu t s  highly f r ac tu red  
hornblende sch i s t s .  Both a r e  highly wea the red ,  the 
s c h i s t  showing a slabby, wood-like appearance.  

24. 1 0. 4 Contact zone; hornblende gne i s s  and g ran i t e  gneiss .  



h:ile3& &stance . - Explanat~on 
- .  

'. 24. 2 0. 1 TURN right on County Road 32 toward Pickens,  S. C. 

Going up the grade,  nowprominent  outcrops on lef t  
side of the road. The speroidal  type weathering 
differs  remarkably f r o m  the slabby nature of the meta -  
sedimentary sequence. - 

25. 7 1. 5 STOP 4. Junction of County Roads 74 and 32. Two- - 
rmca granite gneiss. medium gray ,  equigranular,  
fine-medium grained with defimte foliation. Biotite 
normally exceeds muscovite. The K-spar i s  rnicro- 
cline. Foliation i s  emphasized on weathered surfaces.  
(Xlartz often i s  rod-shaped in the plane of foliation. 
At this locality foliation i s  about N. 30 '~.  4 0 ' ~ ~ .  A 
prominent joint s e t  i s  N. TOOW. and vertical.  This  
unit is  very s imi la r  to a fine grained phase of the au- 
gen gnelss. 

Contact; g ramte  gneiss  and hornblende schist.  

STOP 5. Ccntact; hornblende gneiss-augen gneiss. - 
This 1s one of the mos t  c lear ly exposed contacts in 
the county, and the persis tence of the line denot~ng  
it  on the map  i s  probably the most  accura te  because _ of the distinctive composiclon and textural variation 

' of the contiguous rocks. 
f 

Piote the polka-dot weathering charac te r  of the biotite 
augen gneiss. Typically the augen a r e  microcline. 
The hornblende schis t  i s  folded r a t h e r  tightly and over -  

turned southward. These rocks  conform to the regional 
setting in that they s t r ike  northeastward and dip south- 
eastward.  The augen gneiss  i s  the thickest unit ex-  
posed in Pickens County. We will remain in i t  to the 
lunch stop a t  Camp Jocassee.  

Junction, S. C. 11 and County Road 74. Bear  left. 

Leave S. C. 11, continue s t ralght  ahead on County Road 
199. 

LUNCH STOP - CAMP JOCASSEE 

This  c a m p  i s  situated about on the boundary of the 
Piedmont and Blue Ridge physiographic provinces. 
The elevation of the camp grounds 1s about 800'. The 
peak of Doublespring Mountain, immediately to  the 
northwest,  a scends  toabout  2,100'elevat ion.  Muster-  
ground Mountain, one mile  north of Doublespring 
Mountain, culminates  a t  about 2, 300'. To the southwest 

, i s  McKinneys Mountain a t  about 2,000'. 

Distance Explanation 4 

T h s  g i r l s '  summer  camp on the flood plain of the 
Whitewater River is owned by Mrs. Morris  Brown 
of Walhalla. S. C. Dra imge  of the water lines to 
prevent damage to the system during the winter montl16 
prevents  the normal operation of the toilet facilities a t  
this time. 

Return to S. C. 11. Turn right to Salem. Route 11 

between Camp Jocassee and Salem t r a v e r s e s  the au-  
gen gneiss  belt along s tr ike.  Most of the road cuts  

exhibit buff-colored, indurated fine grained augen 
gneiss. This gneiss  1s granitoid in appearance,  but 
displays fine textural banding due to the a l t e rmt ion  
in g ra in  size of quartz  and feldspar. Note general  dip 

of foliation to the southeast. 

Salem. S. C. Turn right (North) on County Road 17 1. 

SLOW DOWN - Exposure on right,  north of Salem. 
"Brevard Schist" present  here  exhibits "fish scale"  
character  upon weathering. We a r e  s t i l l  outside of 

the Brevard belt proper;  this  exposure i s  p a r t  of a 
smal l  apophysis. Between this point and the Brevard  

belt,  note the alternation from "Brevard Schist" to 
augen gneiss and back into "Brevard Schist. " 

STOP 6. "Brevard Schist" - amphibolite. Toward the 
tor, of the hill  the "Brevard Schist" i s  exposed. display- . . * -  

ing the typical "fish-scale" appearance in weathering. 
Prominent outcrop of l imy arnphibolite i s  exposed on 
either side of the road. Fjote the intr icate  flowage of 
thin bands of calcite in the dark  amphibolite. This 

a r e a  i s  par t  of a major  apophysis four to five miles  
in length which paral le ls  the Brevard belt proper. 
These units s t r ike N. 1 2 ' ~ .  and dip southeast between 
20° and 30°. The rocks h e r e  resemble the "Poor 
Mountain" sequence west  of Walhalla. 

STOP 7. Prominent  exposure of "Brevard Scnist" with- 
in Brevard  belt,  again showing the scaly charac te r .  
The rocks here  s t r ike N. 55OE. and dip 30° to 35O SE. 
(Use loop pull-off, routes 57 and 17 1.) 

STOP l a .  (optional). Whiteside Granite. Note rapid 
channe in passing f r o m  the Brevard belt into the granite. - 
What we conslder here to be Whiteside Granite does not 
represen t  typical Whiteside a s  found in North Carolina. 



lc!ile~ge h s t a n c e  Explana hon 
I 

Explanation Mlleage Distance 

24.2 0. 1 T U R N  right on County Road 32 toward Pickens, S. C, 
~ b s  g l r l s l  summer  camp on the flood plain of the 
Whitewater Rlver i s  owned by Mrs. Morr i s  Brown 

Going up the grade,  no* prominent outcrops on left 
side of the road. The speroidal  type weathering 
differs  remarkably f r o m  the slabby nature of the meta-  
sedimentary sequence. . 

25. 7 1. 5 STOP 4. Junction of County Roads 74 and 32. 
Two- - 

nuca  granite gneiss, medium gray. equigranular,  
fine-medium grained with defimte foliation. Biotite 
normally exceeds muscovlte. The K-spar  i s  mlcro-  
cline. Foliation i s  emphasized on weathered surfaces.  
Quartz often i s  rod-shaped in the plane of foliation. 

At this locality foliation i s  about N. 3 0 O ~ .  4 0 ~ s ~ .  A 
prominent jolnt se t  is  N. 7o0w. and vertical.  This 
unit 1s very s imi la r  to a fine grained phase of the au-  
gen gnelss. 

Contact; gramte gneiss  and hornblende schist.  

STOP 5. Ccntact; hornblende gneiss-augen gneiss. - 
This i s  one of the mos t  c lear ly exposed contacts in 
the county, and the persis tence of the line denoting 
it  on the map  i s  probably the mos t  accurate  because 

_ of the distinctive composibon and textural variation 
' of the contiguous rocks. 

T 

Note the polka-dot weathering charac te r  of the biotite 
augen gneiss. Typically the augen a r e  microcline. 
The hornblende schis t  i s  folded ra ther  tightly and over -  

turned southward. These rocks conform to the reglonal 
settlng in that they s tr ike northeastward and dip south- 
eastward.  The augen gneiss i s  the thickest unit ex-  
posed in Pickens County. We will remain in i t  to the 
lunch stop a t  Camp Jocassee.  

Junction. S. C. 11 and County Road 74. Bear  1e.ft. 

Leave S. C. 11, continue s t ralght  ahead on County Road 
199. 

LUNCH STOP - CAMP JOCASSEE 

This c a m p  i s  situated about on the boundary of the 
Piedmont and Blue Ridge physiographic provinces. 
The elevation of the camp grounds i s  about 800'. The 
peak of Doublespring Mountain, immediately to the 
northwest,  a scends  to about 2, 100' elevation. Muster-  
ground Mountain, one mile north of Doublespring 
Mountain, culminates a t  about 2, 300'. To the southwest 

, i s  McKinneys Mountain a t  about 2,000'. 

of Walhalla, S. C. Drainage of the water lines to 

prevent damage to the system during the winter montlrs 
prevents the normal  operation of the toilet faci l i t ies  a t  
this time. 

Return to S. C. 11. Turn right to Salem. Route 11 

between Camp Jocassee and Salem t r a v e r s e s  the au-  
gen gneiss  belt along s tr ike.  Most of the road cuts  

exhibit buff-colored, indurated fine grained augen 
gneiss. This gneiss i s  granitoid in  appearance,  but 

displays fine textural banding due to the alternation 
in grain s ize of quartz  and feldspar. Note general  dip 

of foliation to  the southeast. 

Salem, S. C. Turn right (North) on County Road 171. 

SLOW DOWN - Exposure on right,  north of Salem. 
"Brevard Schist" present here exhibits "fish scale"  
charac te r  upon weathering. We a r e  s t i l l  outside of 

the Brevard belt proper; this exposure i s  par t  of a 
smal l  apophysis. Between this point and the Brevard 

belt, note the alternation f rom "Brevard Schist" to 
augen gneiss and back into "Brevard Schist. " 

STOP 6. "Brevard Schist" - amphibolite. Toward the 
 to^ of the hill the "Brevard Schist" is  exposed, display- 
ing the typical "fish-scale" appearance in weathering. 
Prominent outcrop of l imy amphibollte i s  exposed on 
either side of the road. Note the intr icate  flowage of 

thin bands of calcite in the dark amphibolite. This 

a r e a  i s  par t  of a major  apophysis four to five mi les  
in length which paral le ls  the Brevard belt proper. 
These units s t r ike  N. l Z O ~ .  and dip southeast between 
20° and 30°. The rocks here  resemble the "Poor - - 
Mountain" sequence west of Walhalla. 

STOP 7.  Prominent  exposure of "Brevard Schist" with- - 
in Brevard  belt,  again showing the scaly charac te r .  
The rocks here  s t r ike N. 5 5 O ~ .  and dip 30° to 35O SE. 
(Use loop pull-off, routes 57 and 17 1. ) 

STOP 7a. (optional). Whiteside Granite. Note rapid 
change in passing from the Brevard belt into the granite. 
What we consider here to  be Whiteside Granite does not 
represen t  typical Whiteside a s  found rn North Carolina. 



Mileage Distance 

The rocks here  appear  to be m o r e  closely al l ied to 
the augen gne i ss  southeast of the Brevard  belt .  Note 
the more  gentle dip of the foliation a s  compared with 
the "Brevard Schist. " 

STOP 8 - Whitewater Fal ls .  Pause to appreciate  the 
scenery.  Whitewater Fa l l s  was a m a j o r  stopover for 
Indian hunting par t i es  before the coming of the white 
man ' s  civilization. 

Return through Salem to S. C. 11. Continue on S. C. 
11 to County Road 40. 

STOP 9. Junction of County Roads 40 and 16. Injected 
hornblende gneiss.  The hornblende gne i ss  he re  has  been 
extensively replaced by grani te  but s t i l l  r e ta ins  the gen- 
e r a l  texture  and gneiss  charac te r  of unal tered hornblende 
gneiss .  

84. 3 8. 0 Junction: County Road 16 and U. S. 76- 123. Turn  left 
( eas t )  on U. S. 76- 123. 

87.0 2.7 _ STOP 10. Biotite gneiss .  On dual highway between 
' 

Seneca and Clemson just before Hunnicutt's T r a i l e r  
*Court. The biotite gne i ss  displays a distinct gneiss ic  
banding, i s  well indurated. and i s  injected in places. 
Thln bands of ga rne t s  a r e  often found in  the biotite 
gneiss.  

CLEMSON HOUSE. 

End of Saturday t r ip .  
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