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MILAGE I 

0,O STOP 1 Parking a r e a  a t  sp i l lway  on south  end of Lake 
Murray IJam. 1 2  Miles WM Columbia, S. C, 
The sp i l lway  of t h e  Dreher Shoals  Dam a f f o r d s t h e  r a r e  
oppor tun i ty  of observing c r y s t a l l i n e  rocks  of  t h e  South 
Caro l ina  Piedmont i n  p lace  i n  an unweathered s t a t e ,  
The rocks  exposed a r e  p a r t i c u l a r l y  i n t e r e s t i n g  i n  t h a t  
they  range  from tk normal low rank s e r i c i t i c  p h y l l i t e  
phase o f  t h e  Cam l i n a  s l a t e  group ( ~ a l e o z o i c ? )  t o  coarse 
g a r n e t i f e r o u s  mica s c h i s t  and k y a n i t e - s t a u r o l i t e  gneiss ,  
The genes i s  of t h e  high rank rocks  has given r i s e  t o  
cont roversy ,  one school  tak ing  t h e  view t h a t  they  a r e  
Caro l ina  s l a t e  equfvalents  and due t o  con tac t  meta- 
morphism o r  t o  l o c a l  hotspot  e f f e c t s  of  r e g i o n a l  meta- 
morphism, and t h e  o t h e r  t ak ing  t h e  view t h a t  t h e y ' a r e  
r e g i o n a l l y  metamorphosed rocks  o l d e r  than  t h e  Caro l ina  
s l a t e ,  

Also of  i n t e r e s t  and a  source of controversy i s  t h e  
quar tz -microc l ine  gne i s s  a t  t h e  en t rance  t o  t h e  s p i l l -  
way. Here t h e r e  i s  evidence sugges t ive  of  igneous and 
o f  metamorphic o r i g i n ,  depending on t h e  i n t e r p r e t a t i o n  
appl ied ,  

We hope t h a t  anyone who notes  something of  s i g n i f i c a n c e  
w i l l  f e e l  f r e e  t o  ask f o r  t h e  mike t o  c a l l  it tothe.,gri>up*s 
a t t e n t i o n ,  

0.3 Junc t ion  Lake Murray Rd, and S, C. 6, Turn l e f t  ( e a s t )  
on Lake Murray Rd, 

3.9 STOP 1'2 Guignard Brick Works s h a l e  p i t ,  Park a t  pond 
on r i g h t  ( s o u t h )  s i d e  o f  road. 

Exposed i n  t h e  f l o o r  of  t h e  p i t  i s  a  sequence o f  t h i n -  
bedded s i l t s t o n e ,  a r g i l l i t e ,  and s e r i c i t i c  p h y l l i t e  of  
t h e  f e l s i c  phase o f  t h e  Caro l ina  s l a t e  group, The ou t -  
c rop  should be of  i n t e r e s t  t o  sed imen ta t ion i s t s  and t o  
s t r u c t u r a l  g e o l o g i s t s  a l i k e ,  We would l i k e  t o  hear  t h e  
views of  t h e  sed imen ta t ion i s t s  2s t o  t h e  proper  nomen- 
c l a t u r e  and c l a s s i f i c a t i o n  of  t h e s e  rocks and e s p e c i a l l y  
a s  t o  t h e  probable  environment of  depos i t ion ,  For ins tance ,  
t h e  thin-bedded s i l t s t o n e  i n  p l aces  contains .s,truc.tures 
sugges t ive  of r i p p l e  c r o s s  lamination. Is it poss ib l e  
t o  t e l l  t ops  from bottoms of  beds? 

The s t r u c t u r a l  g e o l o g i s t s  w i l l  be in t r igued  by t h e  t i g h t  
drag  f o l d i n g  p resen t  i n  p laces ,  How does t h i s  r e l a t e  
t o  t h e  p o s t u l a t e d  l a r g e  open f o l d s  of  t h e  Carol ina  s l a t e  
group i n  t h e  Irmo quadrangle? Note t h e  n o r t h e a s t e r l y  
plunge o f  t h e  d r a g  f o l d  axes and t h a t  t h e  penc i l  
s t r u c t u r e  i n  t h e  weathered rock plunges i n  t h i s  d i r e c t i o n  
a t  t h e  same angle. 



5.4 Junct ion Lake Murray Rd. and U. S. 378. Turn r i g h t  
(west)  on U. S. 378. 

6.0 - 7.0 Weathered Carol ina  s l a t e  i n  c u t s  and colluvium a t  
creeks. 

10.5 Junc t ion  U. S. 378 and S. C. 6. Turn l e f t  ( south)  
on S. C. 6. 

10.7 Lexington, S. C. Town l i m i t .  

11.5 Cross U. S. 1 i n  h x i n g t o n .  Continue on S. C. 6. 

12.6 Contact  Tuscaloosa formation r e s t s  on c r y s t a l l i n e  
rocks. The cozLni;:k i s  obscurred and p l o t t e d  on t h e  
b a s i s  of e l eva t ion  only. 

14.8 R e d  Bank Town liinit. Continue on S. C. 6. 

15.3 Congaree Cree!., & m i t e  i s  p r e s e n t  i n  e r o s i o n a l  win- 
dows i n  t h e  T ~ s c a l o o s a  along t h e  upper end of  Congaree 
Creek. 

15.7 Tuscaloosa i n  cuts .  

17 0 Junc t ion  S. C. 6 and S. C. 602. Continue on S .  C. 6. 

20.6 Cross roads. Turn l e f t  ( e a s t ) .  

20.7 Junc t ion  S. C. 215. Edmund, S. C. cont inue across  S. C. 
215 and r a i l r o a d  on sand road. 

21 7 Turn r i g h t  on narrow sand road. 

22.0 STOP 2 Park c a r s  and walk down h i l l  t o  mine. 

McCready Clay P i t ,  Edmund, S. C. Located 1.4 miles  
e a s t  of  Edmund. This k a o l i n  p i t  has n o t  been a c t i v e  f o r  
a  number of years. It  was abandoned because of  t h e  badly 
s t a i n e d  na tu re  of t h e  clay.  A 12' bed o f  purple mottled 
k a o l i n i t i c  c l ay  i s  exposed i n  t h e  west wa l l  of t h e  p i t .  
It  i s  ove r l a in  a l s o  on t h e  west wal l ,  by 8'i,of c ross-  
bedded brown t o  r ed  sand conta in ing  b a l l s  of k a o l i n i t i c  
clay. The lower c l ay  bed i s  the  top  of t h e  Tuscaloosa 
formation a s  exposed i n  t h i s  area.  The upper sand bed 
is thought t o  be Eocene, p a r t  o f  t h e  Barnwell formation. 

22.0 Reverse course and r e t u r n  t o  S. C. 215. 

23.3 Junc t ion  S. C. 215. Turn l e f t  ( south) .  

23.5 - Junc t ion  S. C. 215 and S. C. 6. Continue s t r a i g h t  ahead. 

25.0 Junc t ion  S. C. 215 and S. C. 6. Turn l e f t  ( sou theas t )  
on S. C. 6. 
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Turn l e f t  ( e a s t )  on sand road. 

STOP 4 Church yard a t  Bethel  Church, Outcrop i s  l o -  
ca ted  i n  woods on pa th  leading  from church yard, Lunch 
s top;  served before  o r  a f t e r  v i s i t i n g  outcrop,  

This l o c a l i t y  was supposed Barnwell by Cooke i n  1936 
(p,  95) ,  b u t  was l a t e r  moved i n t o  t h e  Congaree by 
Cooke and McNeil (1952 P, 23), Cooke and McNeil 
were mistaken i n  t h e i r  c o r r e l a t i o n  of t h e  Congaree 
(smith 1958) and it now seems t h a t  t h e  f o s s i l  hor izon  
a t  t h i s  l o c a l i t y  is  i n  the  McBean. ( s e e  c o r r e l a t i o n  
c h a r t ) ,  Approximately 20 f e e t  of hard unweathered sand- 
s tone  is exposed wi th  a f o s s i l  l a y e r  2 f e e t  t h i c k  near  
t h e  top, The f o s s i l s  a r e  f o r  t h e  most p a r t  s i l i c i f i e d ,  
poorly preserved, and un inden t i f i ab le ,  Some s p e c i e s  
have been i d e n t i f i e d  however; they  a r e  a s  fo l lowst  

(1)  Endo~achvs  Maccluri i  Lea (Coral)  
(2 )  Platvthrochus,  S tokes i  Lea (Coral)  
(3)  Volutocorbis  Pe t rosus  Conrad 

Other spec ie s  a r e  p resen t  bu t  recognizable  on ly  t o  genus, 

Proceed from church yard and t u r n  l e f t  ( sou th )  on sand 
road, 

Junct ion  S, C, 6, Turn l e f t  ( s o u t h e a s t ) ,  

Junc t ion  S, C, 6 and S. C, S. 32,65 (paved), Turn 
l e f t  ( e a s t )  on S, C, S, 32,65, 

Gaston, S, C, Turn l e f t .  

Turn r i g h t  and c r o s s  r a i l r o a d ,  

Junc t ion  321 and S, C. S. 32,65, Continue ac ross  U, S. 
321 
Note: T e r t i a r y  con tac t  is crosssed  i n  t h e  v a l l e y  on 
t h i s  road; t h e  con tac t  i s  no t  v i s i b l e  due t o  sand cover ,  
The con tac t  e l e v a t i o n  is  3008, 

Junct ion ,  Continue s t r a i g h t  ahead, 

Tuscaloosa formation exposed i n  road cu t ,  

Junct ion  ( ~ a l h o u n  Co. l i n e )  t u r n  l e f t  on S. 9-31. 

Co l luv ia l  sand r e s t i n g  on Tuscaloosa on r i g h t ,  

McBean formation on l e f t ,  

Claystone member of  McBean on l e f t ,  



Approximate Ter t ia ry-Cre taceous  contac t .  

Junc t ion  U. S, 21, Turn r i g h t  ( sou th ) ,  

SlDP 5 T e r t i a r y  escarpment and Tert iary-Cretaceous 
contac t ,  

On U. S. 21, a t  Stop 5, s i l i c e o u s  c l ay - sha le  i s  exposed 
i n  t h e  d i t c h  on t h e  e a s t  s i d e  of  t h e  road, This  ex- 
posure marks t h e  boundary between t h e  Sand Hills Physio- 
graphic  D i s t r i c t  and t h e  Dissec ted  T e r t i a r y  Upland 
Physiographic D i s t r i c t ,  This i s  n o t  t h e  b e s t  exposure 
of  t h e  con tac t  i n  t h i s  area. On a county sand road 
j u s t  e a s t  of  Stop 5 t h e  fo l lowing s e c t i o n  was measured8 

F e e t  
( 6 )  S o i l  and r e s i d u a l  c l a y  der ived  from 

t h e  underlying s i l i c e o u s  c l ay - sha le  
t o  top  o f  cut.,..,,,,,,,,.,*,****** 4 

McBean formation ( ~ o c e n e )  

( 5 )  Buff t o  gray  s i l i c e o u s  c l a y  shale., 9 

( 4 )  Medium-grained g l a u c o n i t i c  sand 
wi th  c l a y  l e n s e s  t o  1.5 f e e t  
thi~k.........~........~........... 9 

(3 )  Buhrstone conta in ing '  poor ly  preserv-  
ed u n i d e n t i f i a b l e   fossil^.,.^.,,,,. 5 

Black Creek formation (upper  Cretaceous)  

( 2 )  Clay-shale and sand,,,,,, ,,,.., ,,,,.3 

Tuscaloosa formation (upper  Cre taceous)  

( 1 )  White t o  gray  k a o l i n i t i c  sandy 
c l a y  t o  d i t c h  on road.,.,...,eeeo,. 5 

Junction. Turn l e f t  on S. 9. 118, 

Junction U. S. 176 t u r n  r i g h t .  
Notet A view of t h e  Congaree r i v e r  bas in  t o  t h e  l e f t .  
Ter t ia ry-Cre taceous  con tac t  i s  0.3 miles  down t h e  h i l l  
t o  t h e  l e f t ,  

Approximate Ter t ia ry-Cre taceous  con tac t ,  

Tuscaloosa exposed i n  road c u t s ,  

Junct ion t u r n  r i g h t  on S 9. 25, 

Junc t ion  t u r n  l e f t  on sand road, 



50.5 STOP 6 L i t t l e  Beaver Creek, 

Exposure i n  road c u t  on county road overlooking L i t t l e  
Beaver Creek 1.2 miles S. 30' W, of Rucker's Pond on 
U, S. Highway 176, Calhoun County, 

Fee t  
(6 )  S o i l  and r e s i d u a l  c l a y  derived 

from s i l i c e o u s  clay-shale,,,,,,,,,, 7 

McBean formation (Eocene) 

( 5 )  White blocky l ightweight  s i l i ceousc lay-  
s h a l e  with conehoidal fracture,, , , , ,  20 

( 4 )  Medium-grained g laucon i t i c  sand with 
l enses  o f  f o s s i l i f e r o u s  buhrstone 0.1 
t o  0.2 foo t  th ick  conta in ing cora l s ,  
Thin-bedded ol ive-drab c l a y  layers  
0,2 t o  0,5 foo t  th ick  O C W  10 f e e t  
above base of   unit.,,,,,,,,^,,,,,,, 13,5 

Black Creek formation (Upper Cretaceous) 

(3 )  Black thin-bedded s h a l e  (dark gray 
when dry)  a t  base grading i n t o  more 
massive sha le  a t  top, Contains Upper 
Cretaceous micro fauna,^,^^^,^,,,,,, 5,5 

Tuscaloosa formation (Upper Cretaceous) 

(2 )  Light-colored sand containing black 
carbonaceous  material,,,^^,,^,,,,.. 1 

(1)  Gray t o  var igated  k a o l i n i t i c  sandy 
c l a y  containing p a r t i a l l y  decomposed 
c r y s t a l s  and cleavage fragments of i '  

f e ldspar  1 t o  10 mm i n  size,,,,,,,, 15 t o  cover 

Two species  of  c o r a l s  were found i n  bed 4 a t  t h i s  and 
o the r  McBean l o c a l i t i e s ,  They a r e  paracvathus 
a l t e r n a t u a  Vaughn and B a l a n o ~ h v l l i s  Other f o s s i l s  
occur i n  t h e  same bed but  they a r e  not  i d e n t i f i a b l e ,  

50.6 Turn l e f t  on sand road. 

51,2 Tertiary-Cretaceous contact ,  

61  ,8 Junct ion U, S, 176 and U, S, 601, Turn r i g h t  on U, S, 601, 



72.5 Orangeburg c i t y  l imi ts .  End t r i p .  

Banquet a t  Berry's on t h e  H i l l  next t o  t h e  Haliday 
Inn Motel a t  7.845 P. M. 

SUNDAY 

0.0 Assemble with cars  headed north on U. S. 301 8 601 i n  
f r o n t  of Berry's on t h e  Hill Resturant.  

0.2 Junction U. S. 21. Turn l e f t  on U. S. 21. 

1.4 Junction tu rn  l e f t  on U. S. 21. 

2.4 Junction t u r n  r i g h t  on U. So 21. 

6.0 P 7 Caw Caw Swamp 

The sec t ion  a t  Caw Caw Swamp is described by Cooke 
(1936 p. 63-4) a s  16 f e e t  of very f i n e  gray t o  white 
porous, f r i a b l e  sandstone of very l i g h t  weight, a t  the  
base of  t h e  sect ion.  This porous sandstone contains 
impressions of many species  o f  f o s s i l s  she l l s .  The 
species  a r e  l i s t e d  by Cooke (1936 p. 64) and a l so  by 
Stenzel  e t  a1 (1957). The sandstone is  over la in  by 
pale green c l a y  and sand which weathers a br ick  red 
( ~ o o k e  1936 p. 64). This bed contains,  i n  pockets, 
many species  of foss i l s ,  some of which were i d e n t i f i e d  
by G. E. S i p l e  and a r e  l i s t e d  below; 

Svcos toma entero ararnma ( Gabb) 
Atrina cawcawensis (Harr is )  
pterows is J a ~ i d o s a  (Conrad) 
Flvcvmeus cf.  G. iodonea (Conrad) 
Laevibuccinum prorsune ( ~ o n r a d )  
p u c c i t r i t o n  texanum ( ~ a b b )  
r u r r i t e l l q  c f .  dutexta  (Harr is )  
Athle ta  Jisbonensis  ( ~ l d r i c h )  vai.  
Eosurcula ~ u l c h e r r i m a  ( ~ e i l p r i n )  
Natica semilunata Lea 
Crersidula l i r a t a  ( ~ o n r a d )  
Glvcvmeris cf .  J isbonensis  Harris  
T u r r i t e l l a  sp. a f f .  Car inata  Lea 

T,hese~heds &e the- zone of t h e  McBean 
formation and a r e  t h e  near shore equivalent  o.f the Santee  
limes tone. 

10.6 Junction tu rn  r i g h t  on S. 9. 22. 

10.8 Junct ion t u r n  l e f t  on S. 9. 22. 

16. 1 Junct ion U, S. 176, Continue s t r a i g h t  ahead. 



St ,  Matthews C i t y  l i m i t s ,  

Bear r i g h t  on blacktop road, 

Junc t ion  t u r n  l e f t  on S, 9. 46, 

Junct ion t u r n  r i g h t  on S. C, 6 and c ross  U, S. 601. 
Continue on S ,  C, 6, 

Junc t ion  keep r i g h t ,  

Congaree formation on r i g h t  a t  road l eve l ,  

Junct ion ,  Turn l e f t  on S. C. 33, 

STOP 8 Conyaree formation a t  Halfway swamp, 

Halfway Swamp, 0,8 miles no r th  of Creston, Calhoun 
County, i n  a s t e e p  road c u t  on S. C. Highway 33 a t  t h e  
Halfway Swamp crossing,  

Fee t  
McBean formation ( ~ o c e n e )  

(3)  Coarse weathered sand, g l aucon i t i c  
a t  baseee.eee,eeeeeeeeeeeee~eeeeeee 7 

Congaree formation (Eocene) 

( 2 )  A l t e rna t ing  f i n e  r u s t y  brown sand 
and shale.e,eeeeee~eeeeeeeeeeeeeeee 5 

( 1 )  Light  green sha le  a l t e r n a t i n g  wi th  
hard s i l i c i f i e d  sandy s i l t s t o n e  l a y e r s  

. .  . .. about  3 inches thick. Contains '  
pnadontia? Auaus tana ~ a r d n e r ,  Con- 
cea led  base a t  creek.. , , e ,, e e e e e e e e 16 

This outcrop  i s  t h e  type l o c a l i t y  of t h e  Congaree forma- 
t i o n ,  w i th  a d i s t i n c t i v e  l i t h o l o g y  and f o s s i l  content ,  
The guide f o s s i l  bnadontia? jiuaustana Gardner i s  e a s i l y  
i d e n t i f i e d  and, according t o  Miss Gardner (1951) it i s  
r e s t r i c t e d  to t h e  Ta l l aha t t a  a t  t h e  Lisbon contac t ,  The 
f o s s i l  i s  s c a r c e  a t  t h i s  outcrop and t h e  chance o f  f ind-  
ing  a specimen i s  small,  

Turn around a t  junct ion and r e v e r s e  course, 

Junc t ion  t u r n  l e f t  on S. C. 6, 



32,l  - STOP 2 Turn l e f t  through fence,  S t ay  on road and fo l low 
l eade r  t o  S top  9, Quarry i n  San tee  l imestone,  Return  
t o  Highway, 

The Santee l imestone may be d iv ided  i n t o  upper and 
lower zones, The lower zone i s  buff t o  whi te  hard 
l imestone w i t h  abundant macrofauna, The upper zone i s  
a somewhat darker  buff  co lo r  and con ta ins  macrofauna 
s p a r s e l y  d i s t r i b u t e d  through it, The l i n e  o f  d i v i s i o n  
between t h e s e  zones is no t  sharp,  The two zones may be  
seen b e s t  i n  t h i s  abandoned l imes tone  quar ry  on t h e  
Robert Edwards farm near  Creston,  Calhoun County, The 
lower zone is exposed from t h e  base of  t h e  quar ry  w a l l s  
t o  a he ight  of 2 t o  4 f e e t ,  and t h e  upper zone ex tends  
from t h i s  l e v e l  t o  t h e  t o p  of t h e  quarry wa l l s  a t  a 
maximum he igh t  of about 20 f e e t ,  

A p a r t i a l  l i s t  of  t h e  os t racodes  found i n  t h e  San tee  
1 imestone was prepared by P, M, Brown a s  fol lowss 

J r achv lebe r i s  r u k a s i  (Gooch) 
J'. H i l s a r d i    owe and ~ a r r e t t )  
J. Pel lucinoda (swain) 
Cvtheromorpha c f ,  Cocenica ( s tephenson)  
J - i a~ locv the r ida  c f ,  H. Goochi (Stephenson) 
Loxoconcha Creo l e n s i s   owe and Chambers) 
L, Claibornens is  ( ~ u r r a y )  
P t e rvqocv the i e s i s  sp,  a f f ,  P. Washinstonensis  
(Swain) 

A l i s t  of t h e  foramini fe ra  i d e n t i f i e d  by S. M, Herr ick 
i s  as  fol lows;  

(1 )  Bul lmine l la  r o b e r t s i  Cushmann 
( 2 )  C i b i c i d e s  w e s t i  
(3) C. d a n v i l l e n s i s  Howe and Wallace 
(4 )  Nonian micrum 
(5) J e x t u l a r i a  c u v l u r i  

32,l  S..C, 6 t u r n  l e f t  from pas tu re  ga te ,  

37,7 T r a f f i c  l i g h t  main s t r e e t ,  E l lo ree ,  S, C. 

39.8 Junct ion  S, C, 267, Continue on S. C, 6 

44.2 Turn l e f t  on woods road, 



44,5 mP 10 s inks  i n  Santee limestone, 

A number of l a r g e  s ink  holes ,  some o f  which a r e  open 
t o  running streams a t  t h e  bottom, a r e  p resen t  i n  t h e  
Santee 1.imestone a t  t h i s  s top ,  The s inks  a r e  a t  t h e  
base of  t h e  Santee and t h e  stream courses a r e  probably 
flowing on the  underlying formation. 

End t r i p ,  

Return t o  highway and t u r n  l e f t  f o r  U. S, 301, Turn 
r i g h t  f o r  Columbia and po in t s  nor th  o r  west, 
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