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THE BLACK CREEK - PEEDEE CONTACT 

IN SOUTH CAROLINA 

1 / Donald J. P .  Swift- 

ABSTRACT 

The upper Black Creek Formation of Late Cretaceous age in the 
Peedee River valley, South Carolina, consists mainly of laminated sands 
and clays deposited in a fluviomarine environment. Lenses  of clean 
sand at the top of the formation a r e  l i t toral  and nearshore sand bodies. 
The overlying Peedee Formation i s  a muddy shelf sand. The Peedee - 
Black Creek contact i s  a ravinement o r  disconformity cut by the t rans-  
gress ing Peedee sea. Inconclusive evidence saggests that the Exogyra 
cancellata Subzone, found in the lower Peedee of North Carolina, i s  
absent. In South Carolina, therefore,  the ravinement process  may have 
been complicated by diastrophism o r  may simply have occurred a t  a 
slightly la ter  time. 

INTRODUCTION 

The Upper Cretaceous Ser i e s  of the Carolina Coastal Plain con- 
s i s t s ,  in  ascending order ,  of the fluvial Middendorf Formation (Heron, 
1958), the transitional Black Creek Formation,  and the Peedee Forma-  
tion, depositgd on the open shelf (Figure l). The postulated depositional 
environments render this sequence a t ransgress ive  one. Additional 
evidence for  transgression and evidence for  a disconformity a r e  found 
in the peculiar nature of the Peedee - Black Creek contact where exposed 
in the Pee Dee River valley of South Carolina. 

DEPOSITIONAL ENVIRONMENTS OF THE 
PEEDEE --  BLACK CREEK CONTACT 

The significance of the Peedee - Black Creek contact i s  dependent 
on the origin of the s t ra ta  which surround it. Lithosomes adjacent to 
the contact and their  depositional environments a r e  considered below. 

1/ Puerto Rico Nuclear Center,  Mayaguez, Puer to  Rico. - 
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Figure 1. Outcrop a r e a s  of the Cretaceous formations. After Stuckey 
and Conrad (1958) and Cooke (1936). 

Fluviomar ine Litho some 

The most  striking p r imary  s t ructure  of this Black Creek litho- 
some i s  i t s  complex, rhythmic stratification. The strat if ication i s  
rhythmic in  that there i s  a semiregular  alternation of d iss imi lar  litho- 
logies (Bokman, 1953) and complex in that s eve ra l  o r d e r s  of strat if ica- 
tion a r e  present. Sandy s t r a t a  se t s  consist of laminae to thin beds of 
sand separated by f i lms of clay. Clayey s t r a t a  s e t s  consist  of laminae 
to thin beds of clay separated by sand laminae. Contacts between s t r a t a  
se t s  a r e  gradual (zones of s t r a t a  of equal thickness),  but contacts between 
s t ra ta  a r e  always sharp. Continuity of these s t ra ta  i s  low. St ra ta  
pinch, swell, bifurcate, and may not run the 9 t h  nf &e--eutc-mp (up 
to 50 feet). I 

Accessory  s t ruc tu res  include a smal l -sca le ,  asymmetr ica l  planar 
o r  trough cross-lamination whose bedding plane express ion i s  cu r ren t  
rippling. A medium-scale,  planar cross-strat if ication i s  a lso  common. 
Such c r o s s  s t r a t a  s e t s  may be quite lenticular,  and their  upper contacts 
may exhibit megaripple profiles. 

A r a r e r ,  la rge-  scale,  planar c ross -  strat if ication consis ts  of 
c ross - s t r a t a  s e t s  up to a t  leas t  15 m e t e r s  long and 3 m e t e r s  thick. Un- 
like the preceding var ie t ies  of cross-strat if ication,  th is  l a rge  scale  va- 
r i e ty  i s  heterolithic ( c ross - s t r a t a  a r e  al ternately sand and clay). While 





sand waves a r e  known to attain this scale,  their internal structure i s  
usually homolithic. Allen (1963, p. 102) has described a similar large- 
scale,  heterolithic cross-stratif ication resulting f rom the growth of 
point b a r s  on laterally migrating tide flat  channels. However, large  
scale cross-stratif ication in the Black Creek Formation i s  often f a r  
more  heterogeneous than described by Allen, and many of the large- 
scale cross-s t ra ta  se ts  more  probably represent the forse t  s t ra ta  of 
smal l  local deltas, analogous to those noted by McKee (1938, p. 8 )  in 
the subaerial  topset plain of the Colorado River Delta, or  Bates (1953) 
in the Mississippi River Delta. Bates descr ibes  local deltas forming 
when distributaries crevasse  into adjacent lagoons. The f r e s h  water 
f lushes out the lagoon, and a homopycnal delta, with marked topset- 
forset-bottomset s t ructure ,  builds rapidly out over the lagoonal sedi- 
ment s. 

Other p r imary  s t ructures  of this lithosome a r e  horizons of clay 
wafers and l a rge r  clay balls. Peculiar subvertical tubes of clayey sand 
with warty exter iors  may  be the t race  foss i l  Callianassa major  Say. 
Weimer and Hoyt (1962) note that this crustacean indicates a l i t toral  o r  
shallow nerit ic environment. 

The sands of the fluviomarine lithosome a r e  characterist ically 
medium to fine grained, light gray,  and muddy (contain si l t  and clay). 
They may  contain 5% glauconite and fragments of shells. They may be 
conglomeratic, with shark 's  teeth, reptile bone fragments,  mollusc 
shells ,  rounded lignite fragments,  and clay chips a s  megaclasts. Clays 
a r e  medium-dark gray and plastic. Outcrops of the fluviomarine litho- 
some may  be seen a t  Mars  Bluff, McCorkle Ravine and Burches F e r r y  
on the Pee Dee River (Figure 3) .  

The presence of glauconite, shell fragments and Toredo borings 
in the sands and clays of this lithosome reveals  a mar ine  origin. The 
extreme fractionation of i t s  sediments and the e r ra t i c ,  discontinuous 
nature of i ts  stratification indicates that i t  was deposited in the compart- 
mentalized transition zone with i t s  steep energy gradients,  ra ther  than 
on the open shelf, where conditions a r e  uniform over long distances. 

Of the vast variety of modern transition zone deposits described 
in the l i terature,  the s t ra ta  of this lithosome most closely resembles  
the group referred to by Van Straaten (1959) a s  fluviomarine. These 
rhythmically stratified sediments a r e  deposited on the tidal upper sur-  
faces  of deltas and in es tuar ies ,  where fluvial, tidal, and wave-generated 
currents  interact. Shepard (1956) describes laminated sands and muds 
on the subaqueous topset plain of the Mississippi River Delta. Here 
stratification would appear to be largely the result  of fluctuation in the 
r iver  regimen. McKee (1939) describes s imi lar  rhythmically bedded 
deposits f rom the lower Colorado River Delta. His photograph of a 12 
foot exposure appears  to show the bank of a tidal channel, implying that 
the rhythmic stratification may, in this case,  be produced by the power- 
ful tides of the region. 

Oomkens and Terwindt (1960) have described rhythmic stratification 
f rom the Haringvleit estuary,  Netherlands, one of the drowned distribu- 
t a r i e s  of the Rhine Delta. This i s  an  elongate body of water,  3 to 5 
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Figure 3. Location of outcrops in Pee Dee River valley, Florence 
County, South Carolina. 
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ki lometers  wide by 30 ki lometers  long. The seaward portion investigated 
by the authors,  "is  characterized by the presence  of interlaced channels 
and elongate shoals (platen). These shoals a r e  usually submerged, but 
may r i s e  to mean high water level. " Sedimentation i s  mainly accomplish- 
ed by the la tera l  migraticzn of tidal channels. These a r e  on the order  of 
500 m e t e r s  wide and 20 m e t e r s  deep, with 3 degree slopes. As  the chan- 
nels migra te ,  two se t s  of s t ra ta  tend to develop on the depositional side of 
the channel. 

1. Horizontally bedded deposits. 

Medium to fine-grained sorted sand a l ternates  with 
clay (in very thin beds, laminae,  and s t r eaks )  . . . . 
The sand usually shows a relief due to cu r ren t  ripples. 
A delicate smal l  scale cross-lamination i s  visible on 
lacquer peels . . . Some glauconite grains,  shell debr is ,  
and peat de t r i tus  a r e  found. 

2 .  Cross-bedded deposits. 

Relatively coa r se ,  poorly sorted sand with ve ry  thin 
clay beds and laminae. Clay pebbles . . . , shell  beds 
. . . , peat lumps,  well rounded pieces of wood, echinoid 
spines and some glauconite occurs.  F o r s e t  bedding i s  
common. 

This i s  the ideal  sequence: In excavations the authors often found 
"Several, often incomplete sequences, one above the other. " 

Haringvleit deposits closely resemble  the downdip outcrops of the 
fluviomarine lithosome. While medium- scale c r o s s -  stratification may  
be lacking in the c o a r s e r  s t r a t a  s e t s  of these outcrops, the in t rac las t ic  
zones a r e  commonly present  a s  Oomkens and Terwindt have described 
them. The authors at tr ibute the strat if ication to tidal currents ,  and cite 
two theories of origin: slack tide stratification, in which sand s t r a t a  a r e  -- 
deposited during half tide and clay s t ra ta  during slack tide, and neap - 
tide stratification, in which the s t r a t a  a r e  corre la ted  with the monthly 
tidal cycle. 

Many updip outcrops of the fluviomarine lithosome a r e  l e s s  eas i ly  
related to modern deposits. Large  bodies of yellowish-gray, loose sand 
in the updip Black Creek commonly lack glauconite and mar ine  fossils .  
Their  lower surfaces  a r e  disconformities;  clay s t r a t a  se t s  a r e  draped 
over their upper surfaces.  Some of these units may be fluvial channels. 
Many of the large-scale  c ross - s t r a t a  s e t s  previously described may be 
the fo r se t s  of local deltas and, therefore,  would a lso  reflect  r ive r -  
dominated sedimentation. Brett  and Wheeler (1961, p. 114) note the 
following sequence of character is t ics  in the Black Creek outcrops of the 
Cape F e a r  River. North Carolina: 



Downst ream,  below Elizabethtown,  North Caro l ina ,  
the Black  C r e e k  s h a l e s  a r e  m a r i n e ,  containing a few 
fo r amin i f e r a  and cons iderab le  glauconite. U p s t r e a m  
towards  Faye t tev i l le ,  the r o c k s  become  m o r e  and 
m o r e  t e r r e s t r i a l ,  containing no fauna,  no glauconite ,  
and m u c h  woody m a t e r i a l  and py r i t e ,  suggest ing 
stagnant  swamp conditions. 

Van Veen (1936) h a s  pointed out that t h r ee  zones  m a y  be dis t in-  
guished in Dutch e s tua r i e s .  

1. A f luvial-sand zone. 
2. A zone with p r ac t i c a l l y  no sand. 
3. A mar ine - s and  zone. 

The updip and downdip por t ions  of the Black C r e e k  m a y  v a r y  in a c rude -  
l y  analogous way. 

However,  glauconite (Stephenson,  1923, p. 10- 11)  and fo r amin -  
i f e r a  (LeGrand  and Brown, 1955, p. 6-7) have been r epo r t ed  f r o m  to- 
w a r d s  the base  of the fo rma t ion  in o ther  a r e a s ;  hence i t  i s  dangerous  to 
spec i fy  concerning the  extent  to which va r i ous  por t ions  m a y  be m a r i n e  
o r  non-mar ine .  

While i t  is probably  not poss ib le  t o  r e so lve  ful ly the r e spec t i ve  
r o l e s  of t he  s e v e r a l  deposi t ional  agen t s ,  the preceding  d i s cus s ion  h a s  
presen ted  evidence indicating that  t ide and r i ve r -gene ra t ed  c u r r e n t s  
have lef t  t he i r  impr in t  on t h i s  l i thosome;  consequently i t  is r e f e r r e d  to 
a s  f luv iomar ine .  

N e a r  s h o r e  Li thosome 

A second Black C r e e k  l i thosome is volumet r ica l ly  unimportant  
but  sheds  much  l ight  on the na tu r e  of the Black C r e e k  - Peedee  contact.  
S t r a t a  in  th i s  l i thosome a r e  usua l ly  s imp le  and non-rhythmic  beds of 
c lean ,  med ium to  c o a r s e  gra ined ,  yel lowish sand,  averag ing  75 cms .  
thick. Continuity is improved;  s t r a t a  usua l ly  r un  the length of the out- 
crop.  When second o r d e r  s t ra t i f ica t ion  is p r e sen t  i t  tends to cons is t  of 
t ex tu r a l  a l t e rna t i ons  in  sand r a t h e r  than  sand-c lay  a l te rna t ions .  Some 
beds  contain sma l l - s ca l e  c ro s s - l amina t i on  which i n  p lan  view a r e  cu r -  
r en t  r ipp les .  O t h e r s  a r e  mas s ive .  St i l l  o t h e r s  contain a med ium-sca l e  
p l ana r  c ross -bedding  o r  a d i s t inc t  mott l ing.  The mo t t l e s  cons is t  of 
round o r  ameboid  blobs and tubes of d i sco lored  sand. D i a m e t e r s  of 
mo t t l e s  range  f r o m  a few m i l l i m e t e r s  to s e v e r a l  c en t ime t e r s .  They  
m a y  be un i formly  co lored  o r  m a y  contain c o r e s  of c l e an  sand s epa ra t -  
ed f r o m  a s l ight ly c layey  m a t r i x  by a d i sco lored  rind. T h e r e  i s  a lways  
a tex tura l  d i f fe rence  between m o t t l e s  and mat r ix .  I n  one mott led bed 
pelecypod c a s t s  a r e  presen t .  The mo t t l e s  a r e  the work of burrowing 
i nve r t eb r a t e s ,  and cor respond to those  de sc r i bed  by  Moore  and Scru ton  
(1957, p. 2727) f r o m  the n e a r s h o r e  sands  of the  Gulf Coast .  



If the mott led beds  a r e  n e a r s h o r e  m a r i n e  sands ,  the r ippled and 
c ro s s - s t r a t i f i ed  beds  w e r e  probably deposi ted in the surf  zone just  land- 
ward  of the f o r m e r .  Lane  (1963, p. 241) s t a t e s  that: 

. . . conditions a r e  favorab le  i n  the sur f  zone fo r  the 
format ion  of c ross -bedding  by the mig ra t i on  of sma l l ,  
dune-l ike s t r u c t u r e s  . . . many  shal low, sub- l i t to ra l  
zones  have one o r  m o r e  submerged  off sho re  b a r s ,  
commonly  marked  by b r e a k e r  zones  . . . these  zones  
mig ra t ed  seasonably.  C ros s - s t r a t i f i c a t i on  f o r m e d  in  
these  a r e a s  by  longshore  c u r r e n t s  and surf  conditions 
should l ikewise m i g r a t e ,  causing a n  inter laying of 
c ross -bedded  units.  

This  l i thosome i s  cons idered  to have  been  deposi ted i n  a n e a r -  
sho re  envi ronment  composed of the sur f  zone, the shoa l  wa t e r  jus t  
s eaward  of it. and beaches.  Some n e a r s h o r e  sequences  m a y  have 
originated a s  b a r r i e r  is land complexes.  

P r i o r  to i t s  g r a s s i n g  ove r ,  the  Route 301 roadcut  ( in te rsec t ion  
of th i s  highway with the south bank of the Peedee  R i v e r )  exposed a f ine 
sect ion of the n e a r s h o r e  l i thosome.  Lithologies and s t r u c t u r e s  a t  this  
exposu re  a r e  dis t inct ive enough to p e r m i t  speculat ion a s  t o  i t s  detai led 
geologic h i s tory .  At the roadcut ,  a l en s  of yel low-orange,  c r o s s -  
bedded, c lean  sand r e s t s  disconformably on  d a r k ,  f luv iomar ine  s ands  
and c l ays  ( F i g u r e  4, bed A). A s im i l a r ,  s m a l l e r  l e n s  is perched  on 
top  of i t  (bed A ' ) ,  to  the no r th  a r e  beds  B and B ' ,  of pa le  orange  t o  
t an  med ium sand. Rus t -co lored ,  i r r e g u l a r  c l ay  laminae  a r e  abundant 
i n  the upper  p a r t s  of t he se  beds  and become m o r e  c lo se ly  spaced up- 
w a r d s .  The top few c e n t i m e t e r s  of e ach  bed is lamina ted  clay. 

Thin beds of wel l  sor ted ,  l ight  g r a y ,  f ine  sand wedge out aga ins t  
the southern  flank of the s t r u c t u r e  (C,  C'. C"). A bed of brown foss i l i -  
f e rous ,  muddy, med ium sand is draped  over  i t  (D). Succeeding beds  of 
t a n  sand a r e  horizontal.  

The  len t icu la r ,  a s y m m e t r i c a l  na tu r e  of the s t r u c t u r e  sugges t s  
tha t  it  i s  a sand spi t ,  s im i l a r  t o  those of m o d e r n  low coas t s .  Since the 
beds  C,  C ' ,  C" a r e  much  be t t e r  sor ted  than the i r  no r the rn  coun t e rpa r t s ,  
th i s  w a s  p r e sumab ly  the high energy ,  o r  seaward  side.  Beds  A and A '  
of the b a r  itself have in te rna l  l aminae  dipping north. They  c a n  be ac -  
counted fo r  a s  backshore  laminae ,  and indicate  tha t  the b a r  was  p rog rad -  
ing shoreward .  

Beds B and B'  m a y  r e p r e s e n t  a repea ted  ep isode  of cyc l ic  de-  
posi t ion behind the spi t ,  during which a s m a l l  lagoonal a r e a  f i l led i n  t o  
become a c l ay  accumulat ing m a r s h  o r  swale. Textura l  c h a r a c t e r i s t i c s  
of bed D sugges t  that  i t  r e p r e s e n t s  a period of submergence  in a l a r g e r  
lagoonal a r e a .  Succeeding c ro s s - s t r a t i f i ed  and mott led beds  show that  
the sp i t  remained  submerged ,  e i t he r  in the b r e a k e r  zone,  o r  just  s ea -  
ward  of it. 



This lithosome, character is t ic  of the Peedee Formation,  most 
closely resembles  the nearshore  lithosome. Like the la t ter ,  it ac -  
cumulated in a wave-dominated environment. Bedding i s  again simple, 
and non-rhythmic, with a median diameter  of 175 cms. Contacts a r e  
vaguer than in the nearshore  lithosome, being transit ional  over severa l  
centimeters.  Continuity i s  good; beds generally run the length of the 
outcrop. The shelf lithosome differs f r o m  the near shore lithosome main- 
ly in lithology; it i s  commonly a ca lcareous ,  medium da rk  g r a y  muddy 
sand (Figure  2). I t s  only accesso ry  s t ructure  i s  a pervasive,  indistinct 
mottling, again the work of burrowing organisms. Their activity has  
been s o  thorough that other p r i m a r y  s t ruc tu res  have been destroyed. 

This lithosome c a r r i e s  an abundant molluscan fauna indicative 
of open shelf conditions (Stephenson, 1923). It was deposited seaward 
of the surf zone where the dense population of burrowing invertebrates 
homogenized suspensive and tractive loads, and the feebler waves we re  
unable to effect winnowing out and by-passing of the clay. The shelf 
lithosome is  well exposed at  the type locality of the Peedee Formation 
a t  Burches F e r r y  on the Peedee River. 



SIGNIFICANCE OF THE BLACK CREEK - PEEDEE CONTACT 

In the Pee  Dee River valley, the shelf lithosome everywhere over-  
l ies the fluviomarine lithosome; the nearshore  lithosome occurs a s  lenses  
between the two. The contact between the two formations i s  the surface 
separating the shelf f r o m  the other two lithosomes (Figure  5). The suc- 
cession of lithosomes suggests a simple, conformable sequence, deposit- 
ed during a mar ine  transgression.  However, the physical nature of the 
contact modifies this  picture;  and biostratigraphic data tends to contradict 
it. These data a r e  considered below. 

Physical  Evidence 

Previous wr i t e r s  have suggested that a disconformity separa tes  
the Peedee and Black Creek Format ions  in North Carolina (Bret t  and 
Wheeler, 1961,. p. 114) and in South Carolina (Siple, 1959, p. 2). The 
following evidence confirms their  statements. 

1. The Black Creek - Peedee contact is commonly sharp,  
occurring over severa l  mill imeters.  

2. Where the Black Creek s t ra ta  have a slight initial dip, 
an  angular unconformity i s  present.  

3. Muddy shelf sands and laminated fluviomarine clays a r e  
commonly juxtaposed without the intervention of clean 
near  shore sands. 

4. The basal  Peedee i s  commonly conglomeratic. Mega- 
c las ts  a r e  largely intrabasinal  and include clay chips 
f rom the underlying Black Creek,  abraded lignite and 
bone fragments,  and lenses  of mollusc tests .  

5. Interfingering between the Black Creek and Peedee Forma-  
tions i s  r a re .  

All fea tures  may be observed a t  the Black Creek - Peedee out- 
crop at  Burches F e r r y  and a t  Jef f reys  Creek. 

L. D. Stamp (1922) has  pointed out that the surf zone of a t r ans -  
gressing sea may bevel the surface being t ransgressed.  Stamp called 
the resulting disconformity a ravinement. F i sche r  (1961) has  shown 
that the modern New Je r sey  coast  i s  undergoing ravinement a s  a conse- 
quence of a post-Pleistocene r i s e  in sea  level. He s ta tes  that in the 
ravinement p rocess  the sea destroys par t  o r  a l l  of i t s  own marginal  
record  of low energy m a r s h  and lagoon deposits and high energy b a r r i e r  
island sands. On the New J e r s e y  coast, evidence of this  destruction i s  
afforded by the mollusc t e s t s  found on the outer beaches of the b a r r i e r  
islands. They a r e  a mixture of fresh-appearing surf zone f o r m s  and 
leached, stained, lagoonal forms.  The la t ter  a r e  exhumed a s  the ba r r i e r  
island t r ansgresses  the lagoon, and lagoonal deposits  become exposed to 
wave action at  the foot of the beach face. 





The various fea tures  suggestive of a disconformity a t  the base 
of the Peedee a r e  best  explained by the ravinement process.  Pa r t i c -  
ularly interesting i s  the resemblance between F i s c h e r ' s  mechanically 
mixed fauna and the complex Snow Hill fauna of the basal  Peedee. 
Stephenson (1923) has  recorded 140 species in the Snow Hill Assemblage 
zone, ve r sus  54 f o r  the r e s t  of the Peedee. Brett  and Wheeler (1961. 
p. 117) have determined that the Snow Hill fauna has  "open lagoonal" 
affinities, I ts  matfix,  however, i s  the shelf lithosome of this paper. 
The development of open lagoons by the drowning of b a r r i e r s  i s  in 
harmony with the concept to be developed here. It i s  suggested, how- 
eve r ,  that where the Snow Hill fauna occurs  in the basal  Peedee  i t s  
lagoonal component has a t  leas t  in par t  been winnowed f r o m  the under- 
lying Black Creek Formation and that i t s  diversi ty i s  a consequence of 
the mechanical mixing of the fauna f r o m  various shelf and transit ion 
zone subenvironments. 

Local exceptions to the ravinement p rocess  a r e  equally instruc- 
tive concerning the t ransgress ive  nature of the Middendorf-Black Creek- 
Peedee Formations.  These a r e  mainly the lenticular sands of the near-  
shore  lithosome. Their  sporadic occurrence along the Black Creek  - 
Peedee contact indicates that the Upper Cretaceous shoreline re t rea ted  
in the stepwise manner noted in other t ransgress ive  deposits (Hollen- 
shead and Pr i tchard ,  1961, p. 101; Curray,  1964. p. 199). The survival  
of these bodies during the generally destructive ravinement process  may  
be attributed to locally high r a t e s  of nearshore  sand deposition. Tanner 
(1961), and Tanner and others  (1963) descr ibe  a r e a s  on the modern 
Flor ida  coas t  where the ra te  of deposition of nearshore  sands i s  anoma- 
lously high due to the proximity of r i v e r s  o r  to local reduction of the 
capacity of the longshore current.  Similar phenomena operating during 
Upper Cretaceous t ime may have locally immobilized the shoreline dur-  
ing a period of general  regional subsidence. When deposition rever ted  
to i t s  normal ra te  the surf zone would move rapidly over the top of the 
resulting nearshore  lens,  and the process  of ravinement would r e sume  
(Figure  6). 

While the r a t e  of sand deposition no doubt varied along the Upper 
Cretaceous nearshore  zone, the ravinement p rocess  itself may have 
contributed to cyclic variat ion in the ra te  of sand supply. A portion of 
the sand lag winnowed by the surf zone out of the underlying Black Creek 
deposits  would tend to move onshore (Shepard, 1963, p. 175- 177). I ts  
forward movement might initially keep pace with the ra te  of sea-level 
r i s e .  However, i f  the longshore cu r ren t s  were not capable of removing 
a l l  of this mater ia l ,  the sand body would s t a r t  to grow upwards a s  a 
ba r r i e r  island a t  the expense of i t s  forward creep. The shore face would 
eventually become mantled with lag. Surf action would cease  to excav- 
ate i t ,  and .the onshore component of the sand supply would fail. The 
surf zone would overstep the starving b a r r i e r  to repeat  the p rocess  fu r -  
ther inshore. 
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Lf this hypothesis i s  co r rec t  then the nearshore  lithosome would 
have an  origin s imi lar  to the destructive phase of delta building (Scruton, 
1960). The hypothesis i s  appealing because it i s  systematic,  and be- 
cause it of fers  analogies with the Modern Carolina shelf, which accord- 
ing to Stetson (1938) i s  floored by basal  t ransgress ive  sands and re l ic t  
shoreline ridges. 

Cur ray  (1964, p. 199) has  presented a different mechanism for 

the periodic deposition of near shore  sand during a transgression.  ,He 
has found evidence for  drowned Holocene b a r r i e r s  o r  shore  r idges on 
the f loor of the Gulf of Mexico. He suggests that they were  overstepped 
because the enlarged es tuar ies  or  lagoons formed by the r i s e  of the sea  
trapped too much of the r iver-derived sediment with which the b a r r i e r s  
were  nourished. However, the ravinement must have been developed to 
some extent in the Holocene Gulf; Curray (1960, p. 236) descr ibes  r e -  
worked basal  sands with a mixed fauna. 

No doubt both r ive r s  and shore  face eros ion contributed sand to 
the Peedee sea. Some indication of the relat ive importance of the ravine- 
ment p rocess  might be determined by more  detailed subsurface informa- 
tion showing whether the nearshore  sand bodies were  truly planed off 
or  only "part ial ly flattened" (Curray,  1960, p. 264). 

On the Blank River,  North Carolina,  and a t  Huggins F a r m ,  South 
Carolina, on the Little Pee Dee River two miles  ups t ream f r o m  i t s  junction 
with the Lumber River,  the ravinement i s  absent and the shelf and fluvio- 
mar ine  lithosomes intertongue. Intertonguing bodies tend to be sand 
deficient and represent  low energy coastal  regions where the ravinement 
failed to develop. 

While some aspects  of the origin of the Peedee - Black Creek 
contact a r e  open to interpretation,  i t s  general  na ture  indicates that i t  
and the Upper Cretaceous section which it t ransects  a r e  the product of 
t ransgress ive  sedimentation. 

Biostratigraphic Evidence 

The preceding section has  shown that the disconformity between 
the Black Creek and Peedee Formations i s  a consequence of the ravine- 
ment process .  The ravinement alone i s  responsible f o r  the disconformity 
in North Carolina; Brett  and Wheeler (1961, p. 114), noting the physical 
c r i t e r i a ,  have cited the disconformity, while Stephenson (1923, p. 12), 
concerned more  with biostratigraphic data, s ta tes  that in North Carolina 
the Peedee r e s t s  conformably on the Black Creek. Stephenson (1923, p. 
12) does,  however, note an unconformity in South Carolina - ". . . in 
South Carolina there  i s  evidence of an  unconformity of appreciable time 
importance a t  one locality in Florence  County.  . . " He r e f e r s  the read- 
e r  to page 32 where the description of the Jeffreys Creek outcrop includes 
an "undulating unconformity" between the Black Creek and Peedee F o r -  
mations. 



On page 5 1, he s ta tes  

. . . the Exogyra  cancellata subzone h a s  not been 
recognized in South Carolina,  and t h e r e  i s  both 
paleontologic and physical  evidence that  i t  i s  want- 
ing h e r e ,  being represented  by a n  unconformity 
which sepa ra t e s  the Black Creek  Forma t ion  and 
the beds of the Peedee  Format ion ,  which occupy 
a position about midway of the Exogyra  cos ta ta  
Zone. 

Paleontologic evidence that  the Exogyra  cancellata Subzone i s  
wanting appea r s  to consist  of the absence  of the index fos s i l s  Exogyra 
cancellata and Anomia tellinoides. Corre la t ions  based on the absence 
of index fos s i l s  a r e  considered dubious by some  au tho r s ;  Weller  (1960, 
p. 548) s t a t e s  that "the fo s s i l s  . . . absence does  not prove  that  the 
s t r a t a  under considerat ion occupy a posi t ion outside the range  of the 
index fossi l .  " 

A decision concerning the p re sence  o r  absence of the Exogyra 
cancellata Subzone in the P e e  Dee River  valley must  be based on outcrops 
which a r e  in the p a r t  of sect ion that might be expected to c a r r y  the fauna, 
which a r e  foss i l i fe rous ,  and in which the fo s s i l s  have been identified. 
The only outcrops which sat isfy these conditions a r e :  

1. Burches  F e r r y ,  P e e  Dee River  (upper Black Creek  and 
basa l  Peedee  Format ion) .  

2. J e f f r eys  Creek  (upper Black Creek  and basa l  Peedee  
Format ions) .  

3. Cains Landing, P e e  Dee River  (basa l  Peedee  Format ion) .  
4. M a r s  Bluff, P e e  Dee River  (upper Black Creek  Format ion) .  

The fauna of these  outcrops and their  r anges  in  the Gulf and Atlan- 
t ic  Coastal  P l a in s  a r e  presented  in F igu re  7. All data i s  taken f r o m  
Stephenson (1923). Peedee  spec ies ,  with the possible exception of 
Trigonia enfaulensis ,  have, according to Stephenson, a rarge of a t  l e a s t  
"Exogyra costata zone". Stephenson r e p o r t s  a l l  but T. enfaulensis  f r o m  
the Selma Format ion ,  and he cons iders  this  unit to l ie  below the top of 
the Exogyra  cancellata Subzone (F igu re  8). 

While i t  i s  possible that the Exogyra cancellata Subzone i s  m i s s -  
ing h e r e ,  F igu re  7 suggests  that positive a s se r t i on  on the subject i s  
ca r ry ing  the available evidence beyond i t s  l im i t  of resolution. Conceiv- 
ably, any evidence based on such conservative f o r m s  a s  pelecypods i s ,  i n  
th is  problem,  a t  the l imi t  of resolution. Weller (1960, p. 558) suggests  
that under ideal  conditions corre la t ion  by inver tebra te  f o s s i l s  yields a n  
accurqcy of about t h r ee  mil l ion years .  L£ the space provided f o r  the 
Exogyra cancellata Subzone on Stephenson's  cor re la t ion  c h a r t  (Stephenson, 
e t  a l . ,  1942) approximates  i t s  absolute t ime  span then the span i s  about -- 
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Figure 8. Stratigraphic setting of the Peedee and Black Creek Formations. 



three million years.  The problem of the Exogyra cancellata Subzone 
awaits  detailed quantitative analysis of la rge  samples  of fos s i l s  collect- 
ed a t  carefully determined strat igraphic levels throughout the Carolinas. - .  - 

Should the Exogyra cancellata fauna be in fac t  missing in the Pee  
Dee River valley, the following a r e  possible explanations: 

1. A congenial environment was not.present,  subsequent 
to ravinement. 

2. The a r e a  was briefly emergent  during Exogyra cancellata 
t ime,  subsequent to the main ravinement. 

3. The transit ion zone pers is ted  in this a r e a  through Exogyra 
cancellata t ime; ravinement did not begin until upper 
Exogyra costata time. 

Since the environmental requirements of the fauna a r e  known 
only in a genera l  way, the f i r s t  explanation cannot be evaluated. 

The second explanation i s  reasonable;  the numerous d ias tems 
of the Upper Cretaceous section in Georgia and Alabama (Stephenson 
and Munroe, 1938) a r e  best  explained a s  due to epirogenic movements. 

The third explanation i s  the simplest ,  and f i t s  what little i s  
known concerning crus ta l  stability in the Carolinas during the Upper 
Cretaceous. Well data (Swift, 1964, p. 5, 106) suggest that the 
Navarro Stage thickens over the Cape F e a r  Arch;  the "arch" has  ap- 
parently been a zone of instability ra ther  than a persistently positive 
feature and was negative during Navarro time. Transgress ion,  then, 
may  have t ranspi red  ea r l i e r  in North Carolina than in south Carolina; 
and basal  Peedee beds in South Carolina might be expected to contain 
a slightly la ter  fauna. 

If this i s  the co r rec t  explanation fo r  the apparent lack of the . . 
Exogyra cancellata fauna, then a n  important  segment of the faunal 
sequence i s  obscured within the generally b a r r e n  Black Creek deposits. 
Should a fossil iferous Black Creek outcrop be found strat igraphically 
higher than the Mars  Bluff outcrop, then it might reveal  the missing 
fauna. It i s  a lso  possible that the Exogyra cancellata f o r m s  could toler-  
a te  only open shelf conditions; in this case ,  some modification of the 
ra ther  provincial Snow Hill fauna might have pers is ted  a s  long a s  i t s  
transit ion zone environment was available. It then would have been re -  
placed by the upper Exogyra costata fauna and the intermediate Exogyra 
cancellata fauna would be omitted f r o m  the paleontologic record.  An 
outcrop worthy of fur ther  study in this regard  i s  the Route 301 roadcut, 
s trat igraphically intermediate between the Mars  Bluff and Jeffreys 
Creek outcrops. It contains a foss i l  assemblage which has  not been 
studied. 



SUMMARY 

The  in te rs t ra t i f ied  s a n d s  and c l ays  of the upper  Black C r e e k  
Fo rma t ion ,  P e e  Dee R ive r  val ley a r e  t r an s i t i on  zone s t r a t a ,  deposi ted 
on the f l o o r s  and m a r g i n s  of r e s t r i c t ed  bodies of wa t e r  dominated by 
t ida l  r eg imens .  L e n s e s  of c lean  sand a t  the top of the Black C r e e k  a r e  
r emnan t s  of l i t t o r a l  and n e a r s h o r e  sand bodies. The  muddy s ands  of 
the overlying Peedee  F o r m a t i o n  w e r e  deposi ted on  the open shelf. The 
Peedee  - Black C r e e k  contact  is a rav inement  o r  d i sconformi ty  cu t  by 
the  sur f  zone of the t r an sg re s s ing  Peedee  sea .  In  Nor th  Ca ro l i na  i t s  
t ime  value is negligible. In South Caro l ina  the Exogyra  cance l la ta  sub- 
zone of the  lower  Peedee  m a y  be mi s s ing ;  if so,  the rav inement  p r o c e s s  
m a y  have  been  complicated by d i a s t roph i sm  o r  m a y  s imp ly  have occu r r ed  
a t  a s l ight ly l a t e r  t ime.  
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