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STRATIGRAPHY AND PALEONTOLOGY OF THE JACKSON 

GROUP OF GEORGIA

CHAPTER I  

INTRODDCTION

T h is re p o r t was prepared as an in t e g r a l  p a rt o f  the  

requ irem ents fo r  the degree o f Doctor o f P h ilo sop h y  a t  th e  

U n iv e r s ity  o f  Oklahoma. I t  e n t a i l s  a stud y  o f  the s t r a t i 

graphie p o s i t io n ,  f a c i e s  r e la t io n s h ip s ,  and fauna o f  beds 

o f  Jackson age in  the C o a sta l P la in  o f th e  S ta te  o f  Geor

g ia .

The area  s tu d ie d  in c lu d e s  an arc o f t h ir ty - t h r e e  

c o u n tie s  a lo n g  th e  in n er  edge o f  th e  C o a sta l P la in ,  em

b ra c in g  an a r e a l  e x te n t  o f  2 5 ,2 0 0  square m ile s ,  bounded on 

th e  southw est by the F lo r id a -G eo rg ia  and Georgia-Alabama 

s t a t e  l i n e s ,  and on th e  n o r th e a st  by th e  Savannah R iv e r .

The Jackson group o f G eorgia i s  composed o f two f o r 

m a tio n s , th e  O cala lim esto n e  and the B arnw ell sands and 

c la y s ,  s t r a ta  e q u iv a le n t  in  age to  the B arton ian  and most 

o f  the Ludian s u b s e r ie s  or s ta g e s  o f  the European s e c t io n .  

A th ir d  u n i t ,  th e  Cooper m arl, by some w r ite r s  co n sid ered  

occu rrin g  above the B arnw ell and in clu d ed  as such w ith in
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the Jackson group, i s  n o t b e lie v e d  by th e  w riter  to  be p r e s 

en t in  Georgia*

The Ocala lim esto n e  has a t  i t s  b ase in  c e n tr a l  G eorgia  

a tongue o f  so ft ., cream to  w hite  bryozoan lim e s to n e , and a 

bed o f uncem ented, ta n , ca lca re o u s  sand, thus c o n s t i tu t in g  

a u n it  known as the T iv o la  tongue o f  th e  O cala. T his lim e

ston e and sand sequence tr a n s g r e s s e s  a cr o ss  the ir r e g u la r  

Upper C retaceous su r fa ce  fa r  in to  th e  area  of outcrop o f  

the Barnw ell form ation . The g rea ter  p a rt o f th e  Ocala i s  

found in  th e  sou thw estern  p a rt o f  the S t a t e ,  where i t  con

s i s t s  o f bedded w hite to  cream , v ery  s o f t  to  hard lim e s to n e ,  

which in  p la c e s  has become s i l i c i f i e d *

The B arnw ell form ation  c o n s i s t s  o f se v e r a l members 

d if f e r e n t ia t e d  by many au th ors b ecau se o f d i s t in c t i v e  l i t h 

o lo g ie  s .  The b a sa l p art o f  th e  B arnw ell form ation , e x ten 

d ing from c e n tr a l  G eorgia to  th e  Savannah R iv er , i s  termed 

the Twiggs c la y  member. In  extrem e n o r th e a ste rn  G eorgia , 

t h i s  member has in  i t s  b ase a bed o f  la r g e  o y ster  s h e l l s ,  

which has been termed th e  O strea  georg ian a  Conrad zone*

Above th e  Twiggs c la y  member, s t r a t ig r a p h ic a l ly ,  i s  th e  

Irw inton  sand member, o v e r la in  by a much lo c a l iz e d  u n it  known 

as th e  Sander s v i l l e  lim esto n e  member. In  a few  areas near 

the overlap  o f  B arnw ell upon the Pre-Cambrian c r y s t a l l in e  

rocks the Upper Sand member i s  d e s ig n a te d  as p a r t  o f  th e  

Barnw ell form ation*
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I n  th e  -w r iter 's  o p in io n , the a r g i l la c e o u s  red sands com

p o sin g  th e  t y p ic a l  B a rn w ell, i .  e . , o u ts id e  the area  o f ou t

crop o f  th e  Irw in ton  and Upper Sand member s , should  be term ed  

th e Uppermost Red Sand Member o f  th e  B arnw ell fo rm a tio n . In  

extrem e n o r th e a ste rn  G eorgia th e sands occur h igh er in  th e  

s e c t io n  than the o ther members, w hereas in  Crawford, and 

p o s s ib ly  in  Peach C ounty, th ey  occur conform ably upon upper

m ost Twiggs c la y .  These beds are q u ite  d i s t in c t  from th e I r 

w inton  sa n d s, which crop out e s s e n t i a l l y  in  W ilk inson  and ad

ja c e n t  c o u n t ie s .

The B arnw ell and Ocala fo rm a tio n s are s tr a t ig r a p h ie  

e q u iv a le n t s ,  in te r g r a d in g  in  c e n tr a l  G eorgia , and th u s in 

d ic a t in g  a change from l i t t o r a l  f a c i e s  o f  predom inantly red  

a r g i l la c e o u s  sand and gray to  green  f u l l e r ' s  ea r th  type c la y  

to  th e  n o rth  and n o r th e a s t , to  deeper water o f f - s h o r e  depos

i t s  o f  r e l a t i v e l y  p u re , ex trem ely  f o s s i l i f e r o u s  lim e s to n e  to  

th e  sou th  and so u th w est.

Most o f  the f o s s i l  rem ains c o l l e c t e d  during t h i s  in v e s 

t ig a t i o n  were o b ta in ed  from th e  O cala form ation , th e  fauna  

in c lu d in g  a wide v a r ie t y  o f p e le c y p o d s , s e v e r a l ty p e s  o f  gas

trop od s and e c h in o id s , p r o l i f i c  b ryozoan s, and a few  dwarfed  

fo r a m in ife r s . The m a jo r ity  o f  th e  p e lecy p o d s and gastrop od s  

are re p resen ted  by p o o r ly  p reserv ed  m olds and c a s t s .  A few  

form s, such as O strea . P e c te n . and Chlamys, y e t  r e t a in  th e  

o r ig in a l  s h e l l  m a te r ia l .  The la r g e r  e c h in o id s , such as
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P e r ia r chus and s e v e r a l  o th e r s , l ik e w is e  r e t a in  th e  o r ig in a l  

ca lca re o u s  s h e l l .  Bryozoans occur in  th e  o r ig in a l  s h e l l  and 

as molds and c a s t s .

The B arnw ell sands co n ta in  a few  bryozoan rem ain s, w ith  

a l im ite d  number o f m olds and c a s t s  o f  g a stro p o d s . The Twiggs 

c la y  member i s  rep o rted  to  have y ie ld e d  a dwarfed foram in- 

i f e r a l  assem blage s im ila r  t o .  th ose  o f  the Ocala fo rm a tio n .

The w r iter  s tu d ie d  many o f  th e  exposures d e sc r ib ed  by 

p rev io u s a u th o rs , and many o th e rs  h e r e to fo r e  u n d escr ib ed . 

During th e  p resen t in v e s t ig a t io n  ou tcrop s o f  th e  O cala were 

b e s t  exposed in  q u a r r ie s . At a few  l o c a l i t i e s ,  com plete  

s e c t io n s  in c lu d in g  m ost o f  the members o f  th e  B a rn w ell, in  

a s s o c ia t io n  w ith  th e  T iv o la  p o r tio n  o f  the O ca la , were found 

cropping out above th e  T u sca loosa  form ation  o f  Upper C reta

ceous age . The B arnw ell i s  exposed predom inantly  in  road  

c u ts  and deep g u l l i e s ,  n o rth  o f c e n tr a l  G eorg ia , and in c lu d e s  

th e  Twiggs c la y  and Irw in ton  sand members in  m ost a rea s stu d 

ie d .

No attem pt was made to  map in  d e t a i l  th e  ou tcrop  a r e a , 

s in c e  f a i r l y  r e c e n t  mapping was done by F . S te a rn s  M acNeil 

o f the U nited  S ta t e s  G e o lo g ic a l Survey in  19*+7« M acN eil*s 

map, and the G eologic Map o f G eorgia , prepared in  1 9 3 9 ,  by 

th e  G eorgia D iv is io n  o f  M ines, M ining, and G eology, was em

p loyed  to  tr a c e  th e  ou tcrop s a cro ss  th e  S t a t e .

The w r iter  sp en t a year in  stu d y in g  th e  Jackson  s ta g e
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a c r o ss  th e  S ta te  o f  G eorgia . Changes in  l i t h o lo g y ,  both  

l a t e r a l  and v e r t i c a l ,  were d isco v e red  in  c e n tr a l  G eorgia , 

e s p e c ia l l y  in  Peach, H ouston, and Twiggs c o u n t ie s .  The change 

from f a c i e s  d i s t i n c t l y  c l a s t i c  (sand  and c la y )  to  th a t  o f  an 

o f f - s h o r e  type ( lim e sto n e )  was noted  in  s e v e r a l com plete s e c 

t i o n s ,  and such beds were tr a ce d  northward and southward be

yond th e  c r i t i c a l  in te r to n g u in g  a r e a s , to  the more t y p ic a l  

d e p o s it s  o f  each form ation .
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CHAPTER I I  

GEOGRAPHY

P h ysiegrap h ic  D lv is io r is  

The area d escr ib ed  in  t h i s  r e p o r t  i s  in c lu d ed  in  the  

C o a sta l P la in  P ro v in ce . I t  i s  bounded on the n orth w est by 

th e  Piedmont P ro v in ce , from whence the stream s descend  from  

th e  r e s i s t a n t  Pre-Cambrian c r y s t a l l in e  su r fa ce  to  the more 

e a s i l y  eroded c la y ,  sand, and lim es to n e  d e p o s it s  o f  C reta

c e o u s , T e r t ia r y , and Quaternary a g e . At th e  ju n ctu re  o f  

th e s e  two d i s t i n c t  p h ysiograp h ic  p r o v in c e s , a d ecr ea se  in  

th e  g ra d ien t o f  th e  stream s r e s u l t s  in  a zone o f  f a l l s  and 

r a p id s , from whence th e  name F a l l  Zone i s  d e r iv e d .

The C o a sta l P la in  P rovince has been su b d iv id ed  in  

G eorgia in to  a t  l e a s t  s ix  topograph ic a rea s (Cooke, 1925> 

pp. 1 9 -5 ^ ), each d i s t i n c t i v e  in  component topography and 

rock  ty p e s . The d i f f e r in g  l i t h o l o g i e s  and d i f f e r e n t  e r o s io n -  

a l  in t e r v a ls  o f tim e in v o lv ed  in  ca rv in g  the r e s p e c t iv e  a rea s  

c o n s t i t u t e  th e  fundam ental f a c to r s  which have produced the  

d is s im ila r  ty p es  o f  topography.

At th e  juncture o f  the C o a sta l P la in  and th e  Piedmont 

p ro v in ces  i s  an area  o f h i l l s  and v a l le y s  which corresponds

10
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ap proxim ately  to  th e  outcrop  o f  th e  Upper C retaceous r o c k s .  

T h is area i s  known as th e  F a l l  L ine H i l l s .  In  Peach County 

and im m ediately  a d jacen t a rea s th e  F ort V a lle y  P la tea u  i s  

supported  by th e  firm  a r g i l la c e o u s  sand o f the B arnw ell f o r 

m ation o f Upper Eocene a g e . In  so u th w e st-c e n tr a l G eorg ia , 

th e  Dougherty P la in  d e r iv e s  i t s  low , f l a t  k a r s t  topography  

from th e  r e a d i ly  s o lu b le  O cala lim esto n e  (Upper Eocene) and 

th e  ca lc a re o u s  p o r t io n s  o f th e  F l in t  R iver form ation  (Upper 

O lig o c e n e ) . The Dougherty P la in  i s  dra in ed  e s s e n t i a l l y  by 

th e  F l i n t  R iv e r , a prom inent sou thw ard-flow ing  stream  r i s i n g  

im m ediately  sou th  o f  A tla n ta , F u lto n  C ounty, and jo in in g  th e  

C hattahoochee R iver in  extrem e southw estern  Sem inole C ounty, 

G eorgia .

The L o u is v i l le  P la te a u , termed th e  "Red H ill"  (V eatch , 

1911 , pp. 28- 3 0 ) ,  o v er lo o k s th e  F a l l  L ine H i l l s  to  th e  e a s t  

o f  th e  Oconee R iver in  W ashington and J e f fe r s o n  c o u n t ie s .  

T his prom inent topograph ic fe a tu r e  i s  u n d er la in  by th e  main 

body o f  the B arnw ell fo rm a tio n , which in  t h i s  area c o n s i s t s  

e s s e n t i a l l y  o f  red  a r g i l la c e o u s  sand.

The T if to n  Upland occu rs coastw ard from the aforem en

t io n e d  topographic f e a t u r e s ,  and i s  sep arated  therefrom  by 

a more or l e s s  con tin u ou s and con sp icu ou s escarpm ent, con

s i s t i n g  o f  more r e s i s t a n t  sands and g ra v e ls  o f  th e  O lig o cen e  

and Miocene residuum -bearing  fo rm a tio n s .

E xtend ing  eastw ard betw een th e  T if to n  Upland and th e
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A tla n t ic  Ocean i s  a broad band o f  seven  d i s t i n c t  C o a sta l Ter

r a c e s .  These r e l a t i v e l y  unchanged P le is to c e n e  sea  f lo o r s  ware 

exposed by the gradual southeastw ard  r e tr e a t  o f  th e  sea  to  su c

c e s s iv e ly  lower l e v e l s .  The area occupied  by th e s e  t e r r a c e s ,  

ex cep tin g  th a t ad jacen t to  th e  stream s, i s  f l a t ,  and i s  a t  

many p la c e s  swampy. The f la t n e s s  o f the te r r a c e  su r fa c e s  i s  

due in  p a rt to  th e  b r ie f  tim e th a t  th ey  have been  su b jec ted  

to  e r o s io n , and in  p a r t to  th e  la c k  # f s e lu b le  ro ck s under

ly in g  them.

D rainage

At l e a s t  s i x  main r iv e r s  and numerous t r ib u t a r ie s  d ra in  

th e  area under d is c u s s io n . Four o f  the stream s f lo w  sou th 

eastw ard a c r o ss  th e  area  o f  ou tcrop  o f the main p a rt o f  th e  

B arnw ell form ation ; th e  rem aining two d ra in  th e  area  under

l a i n  by the O cala lim e sto n e  and f lo w  southward in to  the Gulf 

o f M exico.

From n o r th e a st  to  sou th w est the main stream s in c lu d e  

f i r s t ,  the Savannah R iv e r , the boundary between South Caro

l in a  and G eorgia. The Savannah i s  formed by th e  co n flu en ce  

o f  the Seneca and Tugaloo r iv e r s  in  ea s te rn  Hart County, 

G eorgia, f lo w s sou theastw ard  between th e  two s t a t e s ,  and d i s 

charges in to  th e  A t la n t ic  Ocean a t  Savannah, Chatham County, 

G eorgia.

The Ogeechee R iver r i s e s  in  e a s te r n  Greene County, and 

f lo w s  southeastw ard in to  S t .  C a th er in e ’ s Sound in  Bryan Coun
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t y .  I t s  main t r ib u t a r ie s  in c lu d e  L i t t l e  O geechee, W illiam 

son Swamp, Rocky, Buckhead, and Rocky Comfort c r e e k s , a l l  o f  

which have d is s e c t e d  the main area o f B arnw ell ou tcrop .

The main channel o f  the Oconee R iver r i s e s  in  ea s te r n  

Morgan County, where i t s  upper t r ib u t a r i e s ,  G reen b rier, Hard 

Labor, and Sandy c r e e k s , and the''A ppalachee R iv er , combine 

so u th ea st o f  the town o f  Swords. In  the area  o f  outcrop  o f  

the B arnw ell fo rm a tio n , the Oconee i s  jo in ed  by such la r g e  

t r ib u t a r ie s  as B u f fa lo , B ig  Sandy, C om m issioners, Town, and 

Turkey c r e e k s , a l l  o f  which have cu t in to  the th ic k  Tusca

lo o sa  k a o lin  d e p o s it s  which u n d e r lie  th e  Barnw ell form ation  

throughout t h i s  p a r t  o f  G eorgia.

The Ocmulgee R iv e r , perhaps the la r g e s t  stream  in  cen

t r a l  G eorgia , r i s e s  in  L loyd Shoals R e se r v o ir , a la r g e  lak e  

formed by th e  co n flu en ce  o f  A lcovy , Y e llo w , and South  r i v e r s ,  

and Tussahaw C reek, where J a sp er , B u t ts ,  and Newton c o u n tie s  

a d jo in  so u th ea st  o f  W o r th v ille , B u tts  County. Below t h i s  

ju n c tu re , th e  main fe ed er  stream s o f  th e  Ocmulgee R iver in 

clud e Tow aliga R iv e r , and Rum and F a l l in g  creek s n o rth  o f  

Macon, Bibb County, and Rocky, T ob eso fk ee , E checonnee, S to n e , 

Mossy, In d ia n , F l a t ,  S avage, T enm ile, H orse, and L i t t l e  Oc

mulgee c r e e k s , so u th  o f  Macon. The Ocmulgee and Oconee r i v 

ers  jo in  in  the so u th ea s te rn  p art o f  Wheeler County to  form  

the la r g er  Altamaha R iv e r , which co n tin u e s  to  th e  A t la n t ic  

C oast, where i t  f lo w s  in to  Altamaha Sound n orth  o f S t .  Simon



1̂ -

I s la n d .

The F l in t  R iver r i s e s  im m ediately south  o f  A t la n ta ,  

F u lto n  County, and flo w s southward and southwestward a c r o ss  

th e  S t a t e ,  to  jo in  th e  main channel o f th e  C hattahoochee R iv 

er in  sou th w estern  Sem inole County. The main t r ib u t a r ie s  o f  

F l in t  R iver which have d is s e c t e d  th e  outcrop area  o f  the  

O cala lim esto n e  in  sou th w estern  G eorgia, n o rth  o f A lbany, 

Dougherty County, in c lu d e  K inchafoonee, M uckaloochee, Mucka- 

l e e ,  Lochochee, P in ey  Woods, S w if t ,  and Cedar c r e e k s . South  

o f A lbany, o ther main fe e d e r  stream s in c lu d e  C hickasaw atehee, 

Ichawaynochaway, C ooleew ahee, K iok ee, Aycock, Dry, and Spring  

c r e e k s .

The C hattahoochee R iver r i s e s  in  White County, extrem e  

n o rth e a ste rn  G eorgia , f lo w s  southwestward p a s t  A tla n ta  to  th e  

Alabama s t a t e  l in e  in  Troup County, thence southw ard, form ing  

th e  boundary between Alabama and G eorgia , to  the town o f  Chat

ta h o o ch ee , F lo r id a , w here, jo in in g  th e  F l i n t ,  i t  form s th e  

A p p alach ico la  R iv e r , which f lo w s  in to  the G ulf o f  M exico a t  

th e  town o f i t s  namesake. In  the outcrop  area  under d is c u s 

s io n  the on ly  notew orthy tr ib u ta r y  f lo w in g  westward in to  th e  

Chattahoochee R iver i s  Sowhatchee Creek in  E arly  C ounty.

S o i l s

The e n t ir e  area occu p ied  by th e  C o a sta l P la in  o f Geor

g ia ,  from the F a l l  L ine southeastw ard to  th e  A t la n t ic  C o a st, 

i s  composed o f  s o f t  to  hard san d s, c la y s ,  and lim e s to n e s ,
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m ost o f  which were d e p o s ite d  by marine w aters which lapped  

upon, th e  c r y s t a l l in e  fo u n d a tio n  rocks o f the Piedm ont,

These sedim ents range in  age from Upper C retaceous to  R ecen t, 

and extend coastw ard in  co n c e n tr ic  bands o f  o u tc r o p s . The 

s t r ik e  or compass d ir e c t io n  o f  the l in e s  o f  ou tcrop s o f th e  

v a r io u s  form ations i s  n o r th e a s t-so u th w e s t .

The Upper C retaceou s form ation s of the C o a sta l P la in  o f  

G eorgia are rep resen ted  m o stly  in  the sou th w estern  p art o f  the  

S t a t e ,  in  s tr a t ig r a p h ie  sequence c o n s is t in g  o f  th e  T u sca loo

s a ,  Eutaw, B lu ffto w n , C u sse ta , R ip le y , and P ro v id en ce . A ll  

o f th e se  u n its  have su p p lied  much o f  the w eathered m antle on 

which th e  f e r t i l e  s o i l s  o f  the sou thw estern  corner o f the  

S ta te  have d ev elo p ed . The T u sca lo o sa , which o c c u p ie s  most o f  

th e  area  o f the F a l l  L ine and " S a n d h ills ,"  o f t h i s  r e p o r t ,

c o n s i s t s  o f w hite  to  p in k  to  red quartz san d s, and very th ic k

d e p o s it s  o f k a o lin . These rocks were d er iv ed  from th e  w eath

e r in g  o f  the o ld er  g n e is s e s  and s c h is t s  o f  th e  Piedmont to

th e  n orthw est o f the C o a sta l P la in . The d is in t e g r a t io n  o f  th e  

T u sca loosa  sands has r e s u lt e d  in  th e  form ation  o f  th e  deep  

sandy s o i l s  o f  th e  " S an d h ills"  d i s t r i c t ,  which tren d s a cro ss  

th e  inner edge o f the C o a sta l P la in .

The w eathered red  a r g i l la c e o u s  sands o f th e  B arnw ell 

(Upper Eocene) form ation  are  the source o f  the s t r a ta  in  th e  

" R ed h ills"  a r e a , which in c lu d e s  such fe a tu r e s  a s th e  F o r t  

V a lle y  and L o u is v i l le  p la te a u s , and p art o f  th e  Dougherty
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P la in  to  the so u th  and so u th e a s t . Most o f  th e  Dougherty P la in ,  

how ever, i s  covered  w ith  sand , g r a v e l ,  loam , and c h e r t ,  de

r iv e d  from the w eathering o f th e  C layton  form ation  (P a le o -  

c e n e ) ,  O cala lim e sto n e  (Upper E o c en e), and F l in t  R iver f o r 

m ation (Upper O lig o c e n e ) .

To the e a s t  and so u th e a st  th e  T if to n  Upland and many 

o f  the eroded r iv e r  te r r a c e s  are covered  w ith  sands and grav

e l s  d erived  from the B arnw ell form ation  (Upper E ocene) and 

th e  Hawthorne form ation  (Lower M iocen e),

The area  under d is c u s s io n  in  t h i s  rep o r t l i e s  in  th a t  

p a r t o f  G eorgia occupied  by th r e e  o f  the e ig h t  major s o i l  

a rea s o f  th e  S ta t e  ( S o i l  Map, 1 9 ^ ) ,  in c lu d in g  th e  S a n d h ills  

P ro v in ce , Upper C o a sta l P la in  P r o v in ce , and M iddle C o a sta l  

P la in  P ro v in ce . P a rts  o f Crawford, B ibb , P each , T w iggs, 

J o n e s , W ilk in son , B aldw in, W ashington, Hancock, G lascock , Co

lum bia, and Richmond c o u n tie s  are in c lu d ed  in  th e  S a n d h ills  

P ro v in ce . T h is p rov in ce  c o n ta in s  a narrow b e l t  o f  deep sandy 

s o i l s ,  ex ten d in g  a cro ss  th e  in ner edge o f th e  C o a sta l P la in ,  

as w e l l  as segm ents o f  s e v e r a l  o th er  s o i l  s e r i e s .  The Ker

shaw S e r ie s  i s  d er iv ed  m ainly  from w eathered T u sca loosa  san d s, 

and forms a h i l l y ,  r o l l in g  topography. The G ilead and Vau- 

c lu s e ,  in  a s s o c ia t io n  w ith  th e  Kershaw, occupy o n ly  sm a ll 

a rea s in  the S a n d h ills  P ro v in ce . The Kershaw i s  a gray sand, 

o c c a s io n a lly  loam y, ex ten d in g  to  a dep th  o f  72 in c h e s .  The 

G ilead i s  a gray sandy loam to  loamy sand, and th e  V aucluse
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i s  a y e llo w  grayish-brow n or b rovm ish -yellow  loamy sand to  

l i g h t  sandy loam . A l l  o f th e se  ara upland s o i l s ,  covered  e s 

s e n t i a l l y  by p in e , scrub oak, and turkey  oak , and a ffo r d in g  

v ery  sm all acreage fo r  c u l t iv a t io n  o f c o t to n  and corn .

E ast and so u th e a s t  o f  the S a n d h ills  P rovince i s  th e  Up

per C o a sta l P la in  P r o v in ce , which embraces p a rts  or a l l  o f  

s e v e r a l  c o u n tie s  d e sc r ib ed  in  t h is  rep o r t and occurs on or 

near the e a s te r n  boundary o f the P ro v in ce . From southw est  

to  n o r th e a s t , th e se  c o u n tie s  in c lu d e  E a r ly , Calhoun, Dougher

t y ,  L ee, Sum ter, D oo ly , H ouston, P u la sk i, B le c k le y , W ilk in 

so n , W ashington, J e f f e r s o n , Richmond, and Burke. C ou n ties  

on th e  inner ed g e , or th o se  covered  e n t ir e ly  by the s o i l s  o f  

the P ro v in ce , in c lu d e  Macon, Peach, Crawford, and T w iggs.

The Upper C o a sta l P la in  P rovince c o n ta in s  s e v e r a l  s o i l  

s e r ie s  w ith in  an area  g e n e r a lly  known as th e  "Redlands."

These in c lu d e  Lakeland grayish-brow n sand to  loamy sand, Nor

f o lk  gray to  p a le  y e l lo w  sand to  sandy loam , G r e e n v ille  dark- 

brown to  redd ish-brow n sandy loam to  c la y  loam . M agnolia  

grayish-brow n to  brown sandy loam to  f in e  sandy loam , F a ce-  

v i l l e  b ro w n ish -y ello w  to  grayish-brow n f i n e  sandy loam , Car

n e g ie  dark-gray to  brow nish-gray  sandy loam to  f in e  sandy 

loam , w ith  sm all ir o n  c o n c r e t io n s , Red Bay brown to  r e d d ish -  

brown sand to  loam , Sumter l ig h t - y e l lo w is h  gray or gray c la y ,  

Vaiden brow nish-gray to  b row n ish -yellow  heavy c la y ,  Eutaw 

l ig h t -g r a y  c la y  m o ttled  to  brown and r e d , and Orangeburg
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grayish-brow n sand to  f in e  sandy loam . The Sum ter, V aiden, 

and Entaw s e r ie s  c o n s t i t u t e  th e  "b lack  b e lt"  o f c e n tr a l Geor

g ia .  These s o i l s  c o n s is t  o f  b ad ly  weathered ca lca reo u s  Twiggs 

c la y  and T iv o la  lim e s to n e , which become dark gray to  b lack  

when co m p lete ly  decomposed. The "Redlands" are d er ived  from  

th e  weathered m a te r ia ls  o f th e  red  a r g i l la c e o u s  sands o f the  

B arnw ell form ation , and occupy q u ite  f l a t  to  r o l l in g  topog

raphy. These Upper C o a sta l P la in  s o i l s  are w e ll  adapted to  

m echanized farm ing, su p p ortin g  e x te n s iv e  a creages o f  peach  

orchards and pecan g ro v e s . Macon, Peach, and the p a rt o f  

Crawford County occup ied  by th e  aforem entioned  s o i l s ,  are the  

main peach-producing areas o f  th e  s t a t e .  Other than f r u i t  

and n u ts , co n s id er a b le  areas in  c e n t r a l  Georgia and the  

so u th c e n tr a l p a rt o f the P rov in ce under d is c u s s io n  support 

la r g e  a crea g es  in  co rn , sm a ll g r a in s ,  le sp e d e z a , c o t to n , and 

p ea n u ts . During the p a s t  s e v e r a l  y e a r s , much o f  th e  former 

co tto n -g ro w in g  area  has been co n v erted  in to  p a stu re  la n d , 

su pp ortin g  a p r o f i ta b le  b eef and d a ir y  c a t t l e  in d u str y .

The e a s te r n  and southernm ost c o u n tie s  in v o lv ed  in  t h i s  

re p o r t  occupy th e  w estern  l im i t s  o f  th e  th ir d  major s o i l  area  

in  t h is  p a rt o f  th e  S t a t e ,  th e  M iddle C o a sta l P la in  P rov in ce . 

The s o i l  s e r ie s  rep resen ted  in  th e se  outerm ost c o u n tie s  in 

c lu d e  the a lrea d y  d escr ib ed  Lakeland and N orfo lk  sandy s o i l s ,  

th e  T ifto n  grayish-brow n sandy loam and f in e  sandy loam to  

loamy sand, both w ith  c o n c r e t io n s  o f  ir o n , Ruston gray or
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grayish-bro-wn loam to  f in e  sandy loam , and Susquehanna gray 

to  bro-wnish-gray sandy loam to  c la y .  M isce lla n eo u s s o i l s  

alon g  the Savannah R iv e r , are here d e fin ed  by s o i l  s c i e n t i s t s  

as u n d if fe r e n t ia te d  a l lu v i a l  and swamp s o i l s .

The Middle C o a sta l P la in  P rovin ce i s  ch a r a c te r iz e d  by 

an u n d u la tin g  to  r o l l in g  topography. N orfo lk  and T if to n  

s o i l s  occur on th e  h igher p o r t io n s  o f the u p lan d s, whereas 

th e  Lakeland o ccu p ies  th e  lower s lo p e s .  The area o f  sou th 

w est and so u th -c e n tr a l G eorgia i s  n oted  fo r  heavy p ro d u ctio n  

o f  tobacco on th e se  s o i l s ,  A lbany, Dougherty County, b ein g  

th e  p r in c ip a l tobacco  ce n ter  in  t h i s  p a rt o f  th e  S t a t e .

Other than to b a cco , g en er a l crops such as p ea n u ts, c o r n , c o t 

to n , and sm all g r a in s , to g e th e r  w ith  b e e f  c a t t l e ,  are p ro

duced in  q u a n tity . The c o u n tie s  d isc u sse d  in  t h i s  re p o r t  

which are occup ied  by th e  aforem entioned  s o i l  s e r ie s  in c lu d e ,  

from southw est to  n o r th e a s t , S em in o le , D ecatu r, M i l le r ,  E a r ly , 

B aker, M itc h e ll ,  D ougherty, C r isp , D oo ly , P u la s k i , B le c k le y ,  

W ashington, J e f f e r s o n , Burke, and Richmond.

N a tiv e  F o r e s t  V eg e ta tio n

The C o a sta l P la in  abounds in  a g rea t v a r ie ty  o f n a t iv e  

t r e e s ,  p a r t ic u la r ly  p in e s .  The Upper C o a sta l P la in  i s  ch arac

t e r iz e d  by both  s h o r t le a f  (P inus ec h in a ta  M i l l . )  and l o b l o l l y  

p in e  (P inus taeda L in n e ' ) ,  which occur in  a s s o c ia t io n  w ith  

numerous oaks ( Q uercus) and b la ck  gum (Nvssa s v lv a t ic a  M arsh). 

The m iddle and so u th e r ly  areas o f  the C o a sta l P la in  were once
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covered  by immense sta n d s o f  lo n g le a f  p in e  (P inus p a lu s t r is  

M i l l . ) ,  but t h i s  s p e c ie s  has been re p la ced  by the f a s t e r -  

growing s la s h  p in e  (P in us e l l i o t i i  E n g e lm ,). S la sh  p in e  i s  

th e  most im portant s p e c ie s  in  G eorgia , su p p ortin g  a la r g e  

pulp-wood, lum ber, and n ava l s to r e s  in d u s tr y . Along the many 

stream s and in  the swamps o f  sou th ern  and so u th ea ste r n  Georgia  

occur th e  m oss-covered  l i v e  oak (Quercus v ir g in ia n a  M i l l . ) ,  

b a ld cy p ress  ( Taxodium d istich u m  L in n e’ ) ,  and th e  aforem en

tio n e d  b la ck  gum. The o n ly  rem aining m agnolia gro-wing in  th e  

same h a b ita t  i s  M agnolia g r a n d iflo r a  L in n e’ .

C lim ate

The c lim a te  o f  G eorgia in v o lv e s  lo n g , r e l a t i v e l y  -warm 

s-ummers, w ith  l i t t l e  v a r ia t io n  in  d a i ly  temperat-ure s ,  and 

b r i e f ,  m ild  w in te r s . The sou th ern  and c e n tr a l  p a r ts  o f the  

S ta te  are e s p e c ia l ly  warm, w ith  mean tem peratures fo r  J u ly  

ran g in g  from 77® to  82® F . The h ig h e s t  temper at-ur e s ,  occ-ur- 

r in g  from May to  O ctob er, o c c a s io n a lly  exceed  1 0 0 ° .

The h igher e le v a t io n s  in  the n orth ern  p a rt o f  the S ta te  

are r e s p o n s ib le  fo r  much more m oderate tem perat-ures than  

would norm ally be e x p e c te d . Maximum tem peratures record ed  a t  

A tla n ta , F u lto n  C ounty, are in  th e  v i c i n i t y  o f 1 0 0 ° , but t h i s  

has occurred  o n ly  tw ic e  w ith in  th e  p a s t  50 y e a r s . W inters  

are  m ild  throughout th e  S t a t e ,  th e  mean tem perature fo r  Janu

ary seldom  dropping below  4-0°. However, ra re  in s ta n c e s  o f  

su b -zero  weather have been recorded  fo r  extrem e n orth ern
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G eorgia. Annual mean tem peratures recorded  (La F o rg e , e t .  

a l . ; 1925) pp. 3 )^ ) a t  some o f the la r g e r  c i t i e s  in c lu d e  A t

la n ta ,  F u lto n  County, 61°; G a in e s v i l le ,  H a ll County, 60°;  

Rome, F loyd  County, 6l ° ;  A ugusta, Richmond County, 6^°; Sa

vannah, Chatham C ounty, 67° ;  and B runsw ick, Glynn County,

68°.
G eorgia has an average o f  l6 5  c le a r  days per y e a r , and 

98 ra in y  d a y s . The le n g th  of th e  growing season  v a r ie s  from  

190 days in  the n o r th -c e n tr a l p a rt o f  th e  S t a t e ,  to  300 on 

th e  extrem e so u th e a s t  c o a s t .

The average annual p r e c ip i ta t io n  ran ges from ^6 in c h es  

in  n o r th e a s t -c e n tr a l  G eorgia, from Twiggs County n o r th e a s t

ward to  th e  Savannah R iv e r , to  76 in c h e s  in  th e  m ountains o f  

Towns and Rahun c o u n t ie s  in  n orth ern  G eorgia , a long  th e  North  

and South C a ro lin a  s t a t e  l in e s  (se e  R a in fa l l  Map). Between  

th e se  two ex trem es, th e  average annual p r e c ip i ta t io n  de

c r e a se s  from 5^ in c h e s  in  the n o r th , to  50 in ch es  over the  

c e n tr a l  G eorgia P iedm ont, and from 5^ in ch es  in  the southw es

te r n  p art o f  th e  S t a t e ,  to  h6 in ch e s  in  the c e n tr a l  and e a s 

te r n  p a r ts  o f  the S t a t e .
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CHAPTER I I I  

EOCENE STRATIGRAPHY

The Eocene S e r ie s  o f G eorgia

The Eocene s e r ie s  o f  G eorgia c o n s i s t s  o f  three d i s 

t in c t  groups. From o ld e s t  to  y o u n g e st, th e s e  are: W ilcox ,

C la ib o rn e , and Jack son . U nderlying th e  W ilcox i s  an o ld er  

u n it ,  th e  C layton  (Midway) form ation  o f P a leo cen e  a g e , which  

r e s t s  unconform ably upon th e  Upper C retaceou s Providence  

sand in  w estern  G eorg ia , and ex ten d s eastw ard  to  Macon Coun

ty .

The W ilcox group i s  r ep resen ted  by th e  H atch etigb ee  

form ation , which crops out e s s e n t i a l l y  w est o f  so u th ea stern  

Stew art County, w ith  a few  is o la t e d  rem nants in  T e r r e l l ,  Web

s t e r ,  C lay , and Randolph c o u n t ie s .

The C la ib orn e group i s  r e p r ese n ted  by the McBean f o r 

m ation , mapped in  eastern m ost G eorgia o n ly , and the L isbon  

and T a lla h a tta  fo r m a tio n s , which are rep resen ted  in  w estern  

and su b c en tr a l G eorgia .

The Jackson group, th e  sequence under d is c u s s io n  in  

t h i s  paper, c o n s is t s  o f  the Ocala l im e s to n e , which in c lu d e s  

the T iv o la  to n g u e , and the e q u iv a le n t  B arnw ell form ation .

23
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The la t t e r  c o n s is t s  o f  the Twiggs c la y  member, the Irw inton  

sand member, th e  Sanders v i l l e  lim esto n e  member, and the Up

per Sand member. The uppermost Jackson beds are b e lie v e d  to  

in c lu d e  th e  Cooper m arl form ation , a co n cep tio n  c o n tr o v e r s ia l  

fo r  a number o f y e a r s .

The Ocala lim esto n e  exten d s from th e  type l o c a l i t y  a t  

O cala, Marion County, F lo r id a , northw estw ard and n o r th e a s t

ward a c r o ss  sou th ern  Alabama in to  sou th w estern  and c e n tr a l  

G eorgia , a s fa r  n o rth  as Twiggs and W ilk in son  c o u n t ie s ,  where 

the lower p a rt o f  th e  form ation  exten d s a s a tongue o f s o f t  

lim esto n e  and ca lc a re o u s  sand fa r  in to  the area o f  Barnw ell 

ou tcrop . T his l a t t e r  p o r tio n  o f  the O cala i s  termed in  t h i s  

rep o r t th e  T iv o la  member o f  the O cala l im e s to n e . The T iv o la  

i s  in  tu rn  conform ably o v e r la in  a t m ost l o c a l i t i e s  s tu d ied  

in  c e n tr a l  G eorgia , by the Twiggs c la y  member o f  th e  Barnw ell 

fo rm a tio n , ex cep t in  P u la sk i County where th e  p o s i t io n s  o f  the  

u n it s  are r e v e r se d .

In  c e n t r a l  G eorgia the Ocmulgee R iver i s  con sid ered  

a r b i t r a r i ly  as the boundary between th e  two main p a r ts  o f  the  

Jackson group, but s e v e r a l prominent le n s e s  o f  sand and f u l 

le r  ’ s ea r th  o f  the B arnw ell have been observed  in  s e v e r a l  

c o u n tie s  sou th  o f th e  r iv e r  in d ic a t in g  an encroachment o f the  

c l a s t i c  d e l t a ic  environm ent o f th e  B arnw ell in to  th e  deeper 

w ater, o f f - s h o r e  environm ent o f the Ocala s e a .

In  a rea s  o f  Jackson overlap  upon o ld er  s t r a t a ,  i t  r e s t s
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•unconformably upon e ith e r  the th ic k  k a o lin  and sand d e p o s it s  

o f th e  T u sca loosa  form ation  o f Upper C retaceous a g e , or upon 

th e  Pre-Cambrian c r y s t a l l in e  rocks o f the Piedm ont, a s in  the  

north-westernm ost a rea s o f  exposure o f th e  B arnw ell fo rm a tio n .



CHAPTER IV 

ORIGIN OF TERMINOLOGY

O cala Lim estone 

F ir s t  v a lid  use o f the term Ocala a s a form ation  name 

appears to  have been by D a li  (1892 , pp. 103-104-), who used  

i t  t© d e sc r ib e  a " y e llo w ish  f r ia b le  rock  c o n ta in in g  many F or-  

a m in ife r a , n o ta b le  among which were Nummulites w i l l c o x i i  and 

N. f lo r id a n u s  Hp." D a li  f i r s t  d escr ib ed  th e  u n it  as "Nummu- 

l i t i c  b ed s , Ocala lim e s to n e ."  The fo rm a tio n , p r io r  to  D a l i ’ s 

u se o f  the name O cala, was co n sid ered  by H e ilp r in  ( I 88 3 , pp. 

189- 1 9 3 ) to  be o f O ligocene age because o f  the a s s o c ia t io n  o f  

numerous Nummulites w ith  O rb ito id es  enhippium . On the b a s is  

o f t h i s  ev id en ce  he c o r r e la te d  the u n it  w ith  the "Nummulitic" 

o f Europe. P rior to H e i lp r in 's  work, Eugene A. Sm ith ( I 88I ,  

pp. 292- 3 0 9 ) p u b lish ed  o b se r v a tio n s  on la r g e  areas o f  lim e 

sto n e  u n d er ly in g  w estern  and p en in su la r  F lo r id a , c o r r e la t in g  

th e se  s t r a t a  w ith  the V icksburg lim esto n e  o f  Alabama and 

M is s is s ip p i ,  naming them th e  V icksburg lim e s to n e .

V eatch and Stephenson  ( 19I I ,  p . 255) c l a s s i f i e d  m ost o f  

th e  O cala lim esto n e  o f G eorgia as V ick sb u rg ian , but in te r p r e 

te d  th e  upper p art o f the u n it  as Jackson ian  in  a g e . Cooke

26
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(1915) pp. 107-117) f i r s t  employed th e  name Ocala in  G eorgia  

fo llo v r in g  a study o f th e  form ation  a t  B a in b rid ge, D ecatur  

County, on F l i n t  R iv e r . L a ter , Cooke and Shearer (1 9 1 8 , 

pp. ^ l - 8l )  made a com prehensive study o f the ou tcrop s o f  the  

Ocala lim esto n e  a t  many l o c a l i t i e s  in  the S ta t e ,  r e c l a s s i f y 

in g  what was form erly  co n sid ered  to  be C la ib o rn ia n , and e s 

t a b lis h in g  beyond doubt the Jackson age o f the u n it .

B arnw ell Form ation

The name B arnw ell was f i r s t  employed as a s tr a t ig r a p h 

ie  d e s ig n a t io n  by S lo a n  (1908 , p . 1+5^), fo r  a sequence o f  

sands and c la y s  in  South C a ro lin a . In  h is  o r ig in a l  d e s c r ip 

t io n ,  he r e fe r r e d  to  the u n it  as th e  "Barnwell buhr san ds,"  

but c i t e d  no s p e c i f i c  area as the typ e l o c a l i t y .  L a te r , 

Vaughan (1 9 1 1 , p . 285) s tu d ie d  th e  B arnw ell o f  S loan  in  Barn

w e l l  C ounty, South  C a ro lin a , and d escr ib ed  a sequence c o n s is 

t in g  o f s i l i c i f i e d  c la y s  and f u l l e r ' s  ea r th  o v e r la in  by g la u 

c o n i t i c  sandy m a r ls , w ith  lo c a l  d e p o s it s  o f  s i l i c i f i e d  s h e l l s ,  

buhr r o c k , and c a lc a r e o u s  b ed s.

V eatch and S tephenson  (1911) pp. 285-296) in c lu d ed  the  

B arnw ell sand in  th e  McBean form ation  of the C la ib orn e group, 

ex c lu d in g  a p o r t io n  o f  the form ation  o f d e f in i t e  Jackson  

e q u iv a le n c e .

Cooke and Shearer ( I 91 8 , p . 52) in  making a r e s tu d y  o f  

c e r t a in  f o s s i l s  on w hich Veatch and Stephenson had based  th e  

C la ib orn e a f f i n i t y ,  d isco v e red  th a t  th e se  f o s s i l s  a ls o  oc
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curred in  th e  o v e r ly in g  Jackson b ed s. They a ssig n ed  the  

B arnw ell in  to to  to  th e  Jackson group, in c lu d in g  a s o -c a lle d  

Congaree c la y  member a t  i t s  b a se , which th ey  renamed the  

Twiggs c la y  member, w ith  type l o c a l i t y  a t  P ik es Peak S ta t io n ,  

Twiggs County, G eorgia .

Veatch and Stephenson  (1911, pp. 253-255) d isco v ered  

an is o la t e d  lim esto n e  outcrop in  th e  v i c i n i t y  o f  S a n d e r s v il le ,  

W ashington County, w hich they a ls o  in c lu d ed  in  th e  McBean fo r 

m ation . Cooke and Shearer (1918, pp. 68 - 6 9 ) la t e r  tra n sferred  

t h i s  m i t  to  th e  upper p a rt o f  the B arnw ell form ation  upon the  

b a s is  o f s e v e r a l d e f i n i t e  Upper Eocene (Jackson) f o s s i l s  in  

i t .  Cooke ( 19^3 , p . 6 2 ) la t e r  d es ig n a ted  t h i s  sequence th e  

S a n d e r s v il le  lim esto n e  member o f th e  B arnw ell form ation , w ith  

type l o c a l i t y  a t  S a n d e r s v i l le ,  W ashington County.

LaMoreaux (19^ 6 , p . 17) rep orted  a p e r s is t e n t  bed o f  

f in e  to  co a rse  m cem ented  sand ly in g  upon th e  Twiggs c la y  in  

th e  v i c i n i t y  o f  Ir w in to n , c e n tr a l W ilk inson  C o m ty , and cap

p ing  many o f  th e  h i l l s  in  th e  n orthern  p a r t o f  th e  area o f  

Jackson o u tcro p . In  th e  same p u b lic a t io n  ( 1 9 ^ ,  p . 2 1 ) , he 

noted  a red sand c o n ta in in g  p o lish e d  beach p eb b les  ly in g  m -  

conform ably above th e  uncemented sand member. He d esig n a ted  

th e  red sand th e  Irw in to n  sand member o f th e  B arnw ell forma

t io n ,  and th e  over ly in g  pebbly u n i t ,  the Upper Sand member of 

th e  B arnw ell fo rm a tio n .



CHAPTER V 

LITHOLOGY

O cala L im estone  

The O cala l im e s to n e , named from the type l o c a l i t y ,  

Marion County, F lo r id a ,  u n d e r lie s  la r g e  t r a c t s  o f  so u th w est-  

c e n tr a l  G eorgia , and tr a v e r s e s  th e  S ta te  in  a narrow band of  

outcrop in  a n o rth ea stw a rd ly  d ir e c t io n *  T yp ica l exp osu res are  

few  in  the area u n d er la in  by th e  form ation  because o f  a th ic k  

cover o f  residuum composed o f fragm en ta l l im e s to n e , F l in t  

R iver c h e r t ,  and P le is to c e n e  san d s. Most o f the sou th w estern  

p a rt o f the S ta te  i s  d is s e c t e d  by southw ard-flow ing stream s, 

whose a llu viu m  has covered  many o th erw ise  id e a l  lo c a t io n s  fo r  

study o f  the Ocala lim e s to n e . During the p er io d s  o f reco n 

n a issa n c e  and d e ta i le d  stu d y  by th e  w r ite r ,  the sou th w estern  

and s o u th -c e n tr a l a rea s o f  exposure o f th e  lim esto n e  were in 

undated by heavy summer r a i n s ,  w hich brimmed th e  m a jo r ity  o f  

the stream s, n o ta b ly  the F l i n t  and C hattahoochee, and t h e ir  

t r ib u t a r ie s .  E s p e c ia l ly  a lo n g  th e  F l i n t ,  from th e  town o f  

F l in t s id e ,  Sumter County, southw ard, was d i f f i c u l t y  encoun

tered  in  lo c a t in g  th e  c l a s s i c a l  ou tcro p s o f the Ocala forma

t io n ,  because o f a system  o f  dams which has been er ec te d  to

29
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Impound th e  w aters o f th e  F l i n t ,  Lake B lackshear i s  such an 

a r t i f i c i a l  la k e  formed by such im pounding. F looded te r r a in  

was encountered  th e  le n g th  o f  F l in t  R iver southward, ex cep t  

a t  th e  C risp  County Power dam n orthw est o f Warwick, Worth 

County, and a t  th e  Albany dam, Dougherty County. Below A l

bany, th e  e n t ir e  s e c t io n  was l ik e w is e  c o n ce a le d , in c lu d in g  

th e  ou tcrops a t  Newton, Baker County, and B a in b rid g e , Deca

tur County. At S a f f o ld ,  E arly  County, on th e  C hattahoochee 

R iv e r , an outcrop  rep o rted  by M acNeil (19^ 7 , G eologic Map) 

was submerged by h igh  water during in v e s t ig a t io n s  in  th a t  

area  by th e  w r it e r .

Between the F l in t  and C hattahoochee r iv e r s ,  however, 

s e v e r a l ou tcrop s o f O cala lim esto n e  were s tu d ie d , ranging  

from p o o r ly  exposed s c a t te r e d  b lo c k s , to  th e  th ic k  s e c t io n  

a t  Armena, sou th w estern  Lee County.

T y p ica l exposures o f  O cala lim e s to n e  c o n s is t  o f w hite  

or cream -co lored  to  p in k , pure l im e s to n e . The lower p art o f  

th e  fo rm a tio n , which crops out a t  few  p la c e s ,  i s  commonly a 

m assive  bed of s o f t ,  f in e -g r a in e d , ta n , ca lca reo u s  quartz  

sand , c o n ta in in g  shark t e e t h .  In  the sou th w estern  area o f  

exposure th e  lim esto n e  i s  m assive-bedded  and e s s e n t i a l ly  

s i l i c i f i e d .  B eneath  th e  b rid ge c r o s s in g  K inchafoonee Creek 

sou th w est o f  L eesburg, Lee County, on th e  county road to  

By ne C rossroad s, the O cala s e c t io n  i s  composed o f equal 

amounts o f  co a rse  q uartz g ra in s  and co a rse  c a l c i t e  c r y s t a l s ,
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and i s  ex trem ely  f o s s i l i f e r o n s .  T his I s  the on ly  l o c a l i t y  

where such extrem ely  q uartzose co n ten t was n o te d .

Along F l in t  R iver in  th e  v i c i n i t y  o f A lbany, and aga in  

w est o f th e  town o f Warwick, Worth County, are two l o c a l i t i e s  

d isp la y in g  lim e s to n e s  ranging from an extrem ely  f r ia b le  and 

f in e ly  c r y s t a l l in e  s t a t e ,  to  compact and c o a r s e ly  c r y s t a l l in e .

A ccording to  Cooke (19^3, p . 7 2 ) ,  th e  O cala tren d s  

north  and n orth eastw ard , c r o ss in g  F l in t  R iver between S w ift  

and Pennahatch ie cr eek s  in  sou th w estern  D ooly County, but 

s t r a ta  a t  t h i s  c r o s s in g  were n o t observed  by th e  a u th o r , s in ce  

a r t i f i c i a l  Lake B lackshear now in u n d ates the former area o f  

ou tcrop . West o f F l i n t  R iv e r , how ever, a bed o f compact to  

s o f t ,  badly  w eathered , w hite to  crea m -co lo red , f o s s i l i f e r o u s  

sandstone was encountered  a long  G eorgia Highway ^9 n orth  o f  

A m ericas, Sumter County.

E ast o f  F l in t  R iv e r , th e  Ocala lim esto n e  crop s out  

so u th ea st  o f L i l l y ,  D ooly County, a lon g  th e  n o rth  s lo p e  o f  

Pennahatchie C reek, where i t  c o n s is t s  o f  s o f t  to  hard, s i l 

i c i f i e d ,  sp a r se ly  f o s s i l i f e r o u s ,  s e m i- c r y s t a l l in e  lim e s to n e .

At t h i s  l o c a l i t y  the lim esto n e  d is p la y s  a red  s u r f i c i a l  s t a in  

on an o th erw ise  w h ite  s u r fa c e .

North o f  D o o lin g , near th e  Macon-Dooly county  l i n e ,  th e  

form ation  i s  aga in  a dense to  f r i a b l e ,  r e d - s ta in e d , p a r t ly  

s i l i c i f i e d ,  f o s s i l i f e r o u s  lim e s to n e .

The Ocala r e ta in s  i t s  s i l i c i f i e d  ch aracter  to  th e  n o r th -
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e a s t  o f D o o lin g , w here, e a s t  o f  Hogcrawl C reek, i t  c o n s i s t s  

of la r g e  b lo ck s o f  f o s s i l i f e r o u s  lim esto n e  strew n about th e  

ground, and o f  bedded s i l i c i f i e d  lim esto n e  in  the g u l l i e s .

Macon County c o n ta in s  no outcrops o f th e  O cala lim e 

sto n e  so fa r  as determ ined by the a u th o r . An exp osu re , how

e v e r , has been rep o r ted  by MacNeil (1 9 U-7 , G eologic Map) sou th  

of W inchester, but th e  w r ite r  f in d s  no ev id en ce to  corro b o ra te  

th e  r e p o r t .

The O cala form ation  tren d s eastw ard in to  H ouston Coun

t y ,  where th ere  are s e v e r a l  e x c e l le n t  th ic k  exp osu res in  a c 

t iv e  and abandoned q u a r r ie s . In  Houston County th e  form ation  

i s  s o f t ,  w ith  a few  r e s i s t a n t  le d g e s  occu rrin g  a t  in t e r v a l s .  

The lim esto n e  i s  cream to  w h ite , and i s  ex trem ely  f o s s i l i f e r 

o u s . T his p a rt o f  the form ation  vas d es ig n a ted  th e  T iv o la  

tongue o f the O cala lim e s to n e  by Cooke and Shearer (1918 , 

p . 51) j but in  t h i s  r e p o r t  i t  i s  termed the T iv o la  member o f  

th e  Ocala lim e s to n e .

This s o f t ,  f r i a b l e ,  ex c ee d in g ly  f o s s i l i f e r o u s  member 

ex ten d s from Houston County in  not to o  w id e ly  sep a ra ted  o u t

crops northeastw ard  in to  T w iggs, W ilk inson , and B le c k le y  coun

t i e s .  The northernm ost exposure i s  im m ediately  sou th  o f  Gor

don, n orthw estern  W ilk in son  County, where te n  f e e t  o f  l im e 

sto n e  and two f e e t  o f  sand are exposed in  th e  low er p a rt o f  

th e  u n it .  Somewhere betw een th e  Gordon l o c a l i t y  and th e  S t e 

ven s P o tter y  c la y  m ine, 5*8 m ile s  to  th e  n o rth  in  Baldw in
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Coim ty, th e  Ocala must p in ch  o u t , s in c e  i t  i s  absen t a t  th e  

la t t e r  l o c a l i t y .  The Twiggs c la y  member o f the B arnw ell f o r 

m ation i s  the o ld e s t  Jackson  u n it  a t  S tev en s P o tte r y , ly in g  

w ith  n o ta b le  unconform ity upon th e  eroded su rfa ce  o f th e  Tus

ca lo o sa  k a o lin  of Upper C retaceous age.

E a st o f the main a rea s o f  outcrop o f th e  T iv o la  member 

exposures o f th e  member occur a lon g  the e a s t  s lo p e  o f Ocmul

gee R iv e r , n orth  o f H a w k in s v ille , P u la sk i County, and i n  ex 

treme so u th ea stern  Twiggs C ounty, on the Macon, D ub lin , and 

Savannah R a ilr o a d . N orth o f H a w k in sv ille , a m assive bed o f  

dense lim e s to n e , o v e r la in  by s o f t  to  medium d en se , w h ite , a r 

g i l la c e o u s  lim e s to n e , w e l l - s t a in e d  w ith  red ir o n  o x id e , i s  

id e n t i f i e d  as the T iv o la  member, upon th e  b a s is  o f th e  f o s s i l  

assem blage of lower upper O cala a g e .

In  extreme so u th e a s te r n  Twiggs County, th e  T iv o la  mem

ber c o n s is t s  o f  le d g e s  o f  hard , c r y s t a l l i n e ,  w h ite  to  r e d -  

s ta in e d , s i l i c i f i e d  l im e s to n e , in terb ed ded  v /ith  dark r e d , a r 

g i l la c e o u s  quartz san d . At t h i s  l o c a l i t y ,  the f o s s i l s  are  a l 

so o f d e f in i t e  lower upper O cala a g e .

Far to  the w est o f  th e  main areas o f  outcrop o f th e  T i

v o la  member i s  a prom inent th ic k  o u t l ie r  o f  th e  member uncon- 

form ably o v e r ly in g  th e  eroded T u sca loosa  s u r fa c e . The low er  

bed o f l i g h t  ta n , f in e -g r a in e d ,  s o f t ,  ca lca reo u s  quartz sand, 

co n ta in in g  numerous shark  t e e t h ,  i s  w e ll-e x p o se d  a t t h i s  l o 

c a l i t y .  The lim y p o r t io n  o f  the T iv o la  i s  composed o f s o f t .
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■white to  cream to  y e llo w , f r ia b le  to  hard lim e s to n e , occu r

r in g  as r e s i s t a n t  le d g e s ,  im pregnated w ith  t y p ic a l  O cala b ry -  

o zo a n s, p e lecy p o d s , g a stro p o d s , and e c h in o id s . Such an expo

su re occurs a t  th e  h ig h e s t  p o in t  in  Crawford County, s i x  m ile s  

n o r th e a st  o f  R ob erta , t h ir t y  m ile s  from th e n ea re st  T iv o la  

ou tcrop s to  the e a s t .

The T iv o la  member o f  th e  Ocala lim esto n e  merges l a t e r 

a l l y  in to  th e  T"(figgs c la y  member o f  th e  B arnw ell form ation  as  

fa r  south  a s  th e  v i c i n i t y  o f D o o lin g , D ooly County, where th e  

two members are p resen t a lon g  G eorgia Highway 90 , F arther to  

th e  sou th w est, th e  Twiggs c la y  member i s  exposed a lon g  Georgia  

Highway ^9 n o rth  o f  A m ericus, Sumter County, but o n ly  th e  low 

er sand o f the T iv o la  i s  p r e s e n t . F arther to  th e  sou th  ( e a s t  

o f  A m ericus), the Twiggs c la y  member i s  p resen t though th e  T i

v o la  i s  ab sen t a lt o g e t h e r ,  the Twiggs b e in g  o v e r la in  by th e  

F l i n t  R iver ch er t o f  O ligocene a g e .

The n orth eastern m ost exp osu res o f  th e  T iv o la  member have 

been  reported  h e r e to fo r e  in  Tw iggs, B le c k le y , and p a r ts  o f  

c e n tr a l  W ilk inson County, the former county co n ta in in g  the  

th ic k  Dry Branch exposure rep o rted  by innum erable p rev iou s  

a u th o rs . In  t h i s  r e p o r t ,  th e  known outcrop  area o f  th e  T ivo

l a  i s  extended as fa r  n o rth  as Gordon, n orthw estern  W ilk in son  

County.

H e re to fo re , the southernm ost exp osu res of th e  B arnw ell 

form ation  have been p la ced  a r b i t r a r i ly  a t  the D ooly-H ouston
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county l in e  (Cooke and S h earer , 1918 , p . 55)» I n v e s t ig a t io n s  

induce the p resen t w riter  to  extend th e  Twiggs c la y  member o f  

the B arnw ell form ation  a t l e a s t  tw e n ty - f iv e  m ile s  sou th w est- 

war d to  a l o c a l i t y  n o r th e a st  o f A m ericus, Sumter County.

The l i t h o lo g y  and fauna o f th e  O cala lim esto n e  su g g est  

d e p o s it io n  in  a sh a llo w  se a  which deepened to  the south  and 

so u th e a s t . Bryozoan, p elecyp od , g a stro p o d , and ech in o id  r e 

mains are q u ite  p r o l i f i c  throughout most l o c a l i t i e s  s tu d ie d ,  

su g g estin g  warm, c le a r  w aters q u ite  beyond th e  sh ore . The 

occurrence o f the lower T iv o la  member o f  th e  O cala lim esto n e  

as fa r  n orth  as n orthern  W ilk inson  County, r e p r e se n ts  a tem

porary advance o f the Ocala sea  fa r  in to  th e  p resen t area  o f  

outcrop o f  the c l a s t i c  f a c i e s  o f  th e  B arnw ell form ation , 

b rin g in g  w ith  i t  th e  d i s t in c t i v e  assem b lages o f Ocala marine 

l i f e .  As T iv o la  tim e c lo s e d , the stream s flo w in g  from the  

source area lo c a te d  to  the north  and n o r th w est, brought f in e  

c la y s  fa r th e r  southward to  be d e p o s ite d  on the o ld er  tongue  

o f lim e s to n e , in  tu rn  succeeded  by th e  f in e  to  coarse  sands 

o f the m iddle and upper B arn w ell, which encroached on and in 

te r f in g e r e d  w ith  i t ,  pushing the deeper water environment 

fa rth er  to  the so u th , where the th ic k e r  lim e sto n e  s e c t io n  was 

d evelop ed .

I t  can be deduced th a t  th e  major p a r ts  o f the Ocala and 

the B arnw ell were d e p o s ite d  contem poraneously , th e  B arnw ell 

re p r e se n tin g  the l i t t o r a l  f a c i e s  o f  co a rser  m a te r ia l d e p o s ited
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a d ja cen t to  th e  upper Jackson strand  l i n e .  L a t e r a l ly ,  th e  

B arnw ell merges g ra d u a lly  to  the sou th  and sou th w est In to  th e  

deeper-w ater lim esto n e  o f  the main p a rt o f  th e  O cala . V e r t i 

c a l l y  i t  grades downward from th e  f in e  c la y s  o f  the Twiggs 

member in to  th e  t y p ic a l  lim y d e p o s it s  o f th e  T iv o la  member.

B arnw ell Form ation ,

T y p ica l B arnw ell l i t h o lo g y  -c o n s is t s  c h ie f ly  o f  f in e  to  

c o a r se -g r a in e d , dark red  to  y e l lo w , a r g i l la c e o u s  q uartz sand. 

T his u n it  can be tra ced  alm ost co n tin u o u sly  from B arnw ell and 

A iken c o u n t ie s ,  South C a ro lin a , a c r o ss  Savannah R iv e r , so u th -  

westward in to  e a s t - c e n t r a l  G eorgia , where i t  becomes d i f f e r 

e n t ia te d  in to  s e v e r a l  d i s t i n c t  l i t h o l o g i e s .  In  e a s t - c e n t r a l  

G eorgia, the B arnw ell i s  d iv id ed  in to  a much lo c a l iz e d  Chan

n e l  Sand a t  th e  b a se , the Twiggs c la y  member, th e  Irw in to n  

sand member, a l o c a l  ca lca r e o u s  u n it  known a s  the S an d ers-  

v i l l e  lim esto n e  member, and another unnamed co a rse  red  sand  

and pebbly u n i t ,  known as the Upper Sand member, a t  th e  top  

o f th e  s e c t io n .

The B arnw ell and i t s  s e v e r a l f a c i e s  appears to  r e p r e 

se n t nearshore to  d e l t a ic  c o n d it io n s , the d e p o s it s  i n t e r f i n 

g er in g  w ith  th e  o f f - s h o r e  m a te r ia ls  o f  th e  O cala lim e s to n e .  

C ross-bedding in  th e  B arnw ell a t  some l o c a l i t i e s ,  co a rse  an

gular g ra in s o f  quartz sand, s tr e a k s  o f  carbonaceous m a te r ia l ,  

and p o lish e d  beach p e b b le s , serv e  to  v e r i f y  t h i s  assignm ent  

to  l i t t o r a l  and d e l t a ic  c o n d it io n s  which e x is t e d  during Barn-
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w e ll  t im e .

Channel Sands

At s e v e r a l  l o c a l i t i e s ,  the lower p art o f  th e  B arnw ell 

form ation  c o n s is t s  o f  p ink  to  w h ite , cro ss-b ed d ed , f in e  to  

co a rse  quartz sand, c o n ta in in g  c la y  b a l ls  o f k a o l in i t i c  and 

b a u x it ic  m a te r ia ls ,  ly in g  w ith  unconform ity upon eroded Tus

c a lo o sa  k a o lin  and sand , and, where the B arnw ell has o v er

lapped upon th e Ir reg u la r  c r y s t a l l in e  su rface  o f th e  Piedmont. 

T his bed has been termed Channel Sand by LaMoreaux (1 9 4 6 , 

p . 7)> who c o n s id e r s  i t  (low erm ost B arnw ell) p o s s ib ly  Upper 

Eocene in  a g e .

The Channel Sand crop s out in  n orthern  T w iggs, W ilk in 

son , W ashington, and a t  s c a t te r e d  l o c a l i t i e s  in  Hancock,

J o n es, and Baldw in c o u n t ie s .  These sands were su g g ested  by 

Stephenson and Thompson (pp . 26 -28) to  be d er iv ed  from an o l 

der Eocene u n i t ,  o ld er  than  any form ation  o f Jackson age now 

p r e s e n t , and th a t  some o f  th e  m a te r ia l composing th e se  sands 

was n o t d estro y ed  by th e  encroach ing  Jackson s e a , becau se o f  

i t s  p o s i t io n  in  ch an n els in  th e  p re-Jack son  su rfa ce  below  th e  

zone o f a c t iv e  c u t t in g .  Because o f the lim ite d  area  o f  ou t

crop , LaMoreaux (19 4 6 , p . 7 ) maps the exposures o f  the Chan

n e l  Sands as Upper E ocen e, n o tin g  the p o s s i b i l i t y  o f  t h e ir  

r e la t io n s h ip  to  the Upper Jackson  d e p o s it s .  Their p o s i t io n  

in  the s tr a t ig r a p h ie  sequence su g g e s ts  eq u iv a len ce  to  th e  

G osport (C la ib orn e) sand o f  th e  Alabama s e c t io n .
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Twiggs C lay Member

The Twiggs c la y  member o f th e  B arnw ell form ation  l i e s  

conform ably upon th e  T iv o la  member o f th e  Ocala lim esto n e  in  

most o f  th e  s e c t io n s  where th e se  beds are a s s o c ia te d , excep t  

in  P u la sk i County where th e  Twiggs i s  o v e r la in  unconform ably  

by the T iv o la , su g g e s t in g  a temporary tr a n sg r e s s io n  o f the  

O cala sea  over the eroded Twiggs s u r fa c e . E lsew here th e  

Twiggs o v e r l ie s  th e  k a o lin  or sand of the T uscaloosa  forma

t io n  w ith  n o ta b le  u nconform ity .

T y p ica l d e p o s it s  o f  the Twiggs c la y  member c o n s is t  of 

p a le -g r e e n  to  g ray , h a ck ly , b lo ck y , f u l l e r ' s  ea r th  type c la y ,  

which in  tu rn  grades downward in to  gray b locky f o s s i l i f e r o u s  

m arl and sand. At a few  l o c a l i t i e s  the lower p a rt of the  

Twiggs c o n s is t s  o f  s e v e r a l  f e e t  o f  l i g h t ,  g re e n ish -g r a y , 

g la u c o n it ic  sand which f i l l s  the channeled  C retaceous su r

f a c e ,  or l i e s  w ith  con form ity  upon th e  Channel Sands o f the  

b a sa l B arn w ell.

At th ree  l o c a l i t i e s ,  P o s t e l l ,  Jones County, S teven s  

P o tte r y , Baldwin County, and an exposure 5*75 m ile s  n orth  o f  

Warthen, W ashington County, the b a sa l p art o f  th e  Twiggs mem

ber c o n s is t s  o f  dark b lu e , b locky c la y  o f  th e  f u l l e r ' s  ea rth  

ty p e . The f i r s t  two aforem entioned  l o c a l i t i e s  expose the b lue  

c la y  w ith  p r o l i f i c  m ollu scan  rem ains. E lsew h ere, th e  ty p ic a l  

p a le  green  to  gray hue p e r s i s t s ,  ex cep t where m ottled  by red  

or purple s u r f i c i a l  s t a in s .
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The area o f outcrop  o f  the Twiggs c la y  member ex ten d s  

from the v i c i n i t y  o f  A n d er so n v ille  and Am ericus, Sumter Coun

t y ,  northeastw ard a c r o ss  c e n tr a l  and e a s t - c e n t r a l  G eorgia , 

approxim ately to  th e  Savannah R iv e r , where i t  i s  exposed  

a lon g  the S h e l l  B luff-M cBean road in  Burke County. Most o f  

the outcrops are in  T w iggs, W ilk in son , and W ashington coun

t i e s ,  where the f u l l e r ’ s ea r th  i s  mined com m ercia lly . The 

t y p ic a l  h a ck ly , b lock y ch a ra c ter  and p a le  green to  gray c o lo r  

o f Twiggs l i t h o lo g y  p e r s i s t s  throughout the e x te n t  o f  i t s  ex

p osu re, ex cep t for the aforem entioned  few  b lue c la y  l o c a l i 

t i e s .  In  Burke County, Along Savannah R iv er , and a t  Keys 

M ill (now Red’ s P ond), th e  low er p a rt o f th e  T\rLggs i s  char

a c te r iz e d  by a bed o f la r g e  o y ste r  s h e l l s  en c lo sed  in  a ma

t r i x  o f hard w h ite  lim e s to n e  and green  c la y .  T h is i s  th e  

O strea georg ian a  Conrad zone which occu rs a t  the base o f the  

B arnw ell form ation  beyond th e  Savannah R iver in  B arnw ell Coun

t y ,  South C a ro lin a .

Irw in to n  Sand Member

The Irw in ton  sand member c o n s is t s  o f  f in e  to  medium- 

g ra in ed , cro ss-b ed d ed , q u artz  sand, ranging from y e llo w  to  

l ig h t -g r a y  to  w h ite  in  c o lo r .  The lower p art o f  th e  member 

e x h ib it s  a g rad ation  of mixed lam inae o f t y p ic a l  Irw in ton  

quartz sand, and p a le  gray to  y e llo w  Twiggs c la y . At the  

type l o c a l i t y  a t  Irw in to n , W ilk inson  County, the u n it  con

s i s t s  o f  y e llo w  to  gra y , lo o s e ,  m icaceou s, quartz sand, in t e r -



4o

bedded, w ith  tough y e llo w  c la y .  A bed o f co a r se  w h ite  quartz  

sand c o n ta in in g  carbonaceous p a r t ic le s  occu rs a t in t e r v a ls  in  

s e v e r a l  s e c t io n s  s tu d ie d .

The th ic k e s t  p o r t io n  o f th e  Irw in ton  sand member i s  

exposed in  W ashington, W ilk in son , and Twiggs c o u n t ie s ,  where 

approxim ately  f i f t y  f e e t  o f  t y p ic a l  Irw in ton  sand crops o u t.

I t  th in s  northward to  ap proxim ately  10 f e e t  a long  th e  nor

th ern  margin o f the area  o f outcrop o f th e  B arnw ell form ation  

in  Burke County, Southward from the t y p ic a l  areas o f  ou tcrop , 

th e  member th in s  to  6 f e e t  a t  th e  P en n-D ix ie quarry a t  C lin ch -  

f i e l d ,  Houston County.

The u n it  ex ten d s to  the n orth  and w est in to  Baldv/in  

and Jones c o u n t ie s ,  and southward in to  B le c k le y  County, where 

i t  p e r s i s t s  as a m a ss iv e , r e d , a r g i l la c e o u s ,  f in e  to  co a r se 

grained  quartz sand, w ith  o c c a s io n a l la y e r s  o f  tough w eathered  

f u l l e r ' s  earth  and s c a t te r e d  quartz p eb b les  occu rrin g  near the  

b a se .

S a n d e r s v il le  L im estone Member 

Southw est o f S a n d e r s v i l le ,  W ashington County, an aban

doned quarry exp oses a m u c h -lo c a liz e d , s o f t ,  w h ite , f o s s i l 

i f  er ous lim e s to n e , known as th e  S a n d e r s v il le  lim es to n e  member 

o f th e  B arnw ell fo rm a tio n . The ex p la n a tio n  o f  t h i s  ca lca reo u s  

member w ith in  an e n t i r e ly  c l a s t i c  environm ent i s  p rob lem atic

a l .  In  other s c a t te r e d  l o c a l i t i e s  o f  southern  and e a s t - c e n 

t r a l  W ashington County, th in  lam inae o f  s i l i c e o u s  lim esto n e
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occur w ith in  th e  Irw inton  sand member, and are r e la t e d  'un

d ou b ted ly  to  the S a n d e r s v il le  m a te r ia l. The lim esto n e  a t  

S a n d e r s v il le  might co n c e iv a b ly  r e p r e se n t  a second temporary 

advance o f th e  Ocala se a  in to  th e  area o f  B arnw ell d e p o s it io n ,  

much la t e r  than  the T iv o la  advance. However, th e re  i s  no e v i 

dence o f con tinuous lim esto n e  d e p o s it io n  from  t h i s  lo c a l  o u t

crop southward in to  th e  upper p a rt of th e  O cala s e c t io n ,  w ith  

which i t  i s  e q u iv a le n t . The S a n d e r s v ille  member m ight o th e r 

w ise r e p r e se n t  a lo c a l  sa g g in g  o f  th e  sou th ern  p o r t io n  o f th e  

B arnw ell d e l t a ic  environm ent, w ith  accompanying in f lu x  o f the  

Ocala sea  w ith  a tten d a n t m arine fa u n a s, c o n s is t in g  o f such  

forms as P e r ia r chus g u in g u efa r iu s  (S a y ), P ec te n  s p . , and a 

few  p o o r ly  p reserved  gastropod  and p elecyp od  m olds. However, 

the s t r a ta  r e fe r r e d  to  the Irw in ton  sand member in  and around 

the S a n d e r s v i l le  l o c a l i t y  e x h ib it  no such sa g g in g  as would 

have been n ecessa ry  to  change the environm ent to  one o f  deeper  

w ater. Where exposed , the S a n d e r s v il le  and th e  upper p art o f  

the Irw in ton  seem to  in te r  f in g e r , in d ic a t in g  th a t the two 

u n it s  are contem poraneous in  such p o r tio n s  o f  the s e c t io n .

I f  such an in u n d ation  by the upper Ocala se a  d id  o cc u r , e v i 

dence o f c o n t in u ity  between th e  Ocala lim e s to n e  and the San

d e r s v i l l e  member has been o b l i t e r a t e d ,  the m iss in g  beds to  

th e  sou th  having been re p la ced  by the t y p ic a l  red sands and 

sandy c la y s  o f  the Irw in to n . The s i l i c e o u s  lim esto n e  lam inae  

p resen t in  o th er  p arts o f  W ashington County m ight p o s s ib ly
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rep rese n t other remnants o f  such an encroachment by th e  upper 

O cala sea  in to  the B arnw ell environm ent.

S t r a t ig r a p h ic a l ly , the S a n d e r s v il le  i s  e q u iv a le n t  to  

the Irw in ton  sand member, which occurs near the upper p a rt o f 

the B arnw ell sequ en ce. I t  i s  co n sid ered  a y e t  younger d e

p o s i t  o f  Jackson age by LaMoreaux ( 194-6, p . 1 8 ) .  The San

d e r s v i l l e  and Irw inton  are eq u iv a len t to  the upper m iddle 

p o r tio n  o f  th e  Ocala l im e s to n e , which crops out to  th e  sou th .



CHAPTER VI 

LITHOLOGIC DESCRIPTIONS BY COUNTIES

O cala Lim estone 

The O cala lim e s to n e  l i e s  a t  or near the su r fa ce  in  

sou th w estern  G eorgia , occu rrin g  a t  m ost p la c e s  a s  badly wea

thered  or s i l i c i f i e d  fragm ents o f  lim e s to n e  mixed w ith  rub

b le  d er iv ed  from th e  o v er ly in g  F l in t  R iver  c h e r t  o f O ligocene  

a g e . M acNeil (19^7> G eologic Map) maps a l l  o f  th e  m a te r ia l  

on e ith e r  s id e  o f  F l i n t  River as "residuum o f Jackson and 

O ligocen e l im e s to n e s ."

T h is p a r t  o f  th e  S ta te  i s  marked by e x te n s iv e  s o lu t io n  

o f  the O cala l im e s to n e , w ith  subsequent s i l i c i f i c a t i o n  o f  the  

form ation  by m a te r ia ls  d erived  from th e  F l i n t  R iver c h e r t .

The form er o u tcro p s o f  th e  Ocala a lo n g  F l i n t  and C hattahoo

chee r iv e r s  were inundated  during th e  p r e se n t  in v e s t ig a t io n  

by h igh  water due to  impounding by dams fo llo w in g  heavy r a in s ,  

as in  D eca tu r , S em in o le , E a r ly , B aker, and M itc h e ll  c o u n t ie s .

Cooke ( 19^35 p . 7 1 ) d e sc r ib e s  th e  b a sa l beds o f th e  

O cala lim esto n e  a lo n g  C hattahoochee R iver a t  S a f f o ld .  E a r ly  

County as "hard gray to  yellow -brow n, ca lc a r e o u s  sandstone  

co n ta in in g  many la r g e  P e r ia r chus I v e l l i . b ryozoan s, foram in-

3̂
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i f  e r s ,  and other f o s s i l s . "  A gain , "on U. S . 84- from B a in -  

b rid ge to  Dothan, about a m ile  below  the r a ilr o a d  b r id g e ,"  

he r e p o r ts  "the Ocala r i s e s  18 f e e t  above w a ter , and c o n ta in s  

innum erable D isc o c y c lin a  s p . , la r g e  broad-hinged o y s t e r s ,  and 

C r a s s a te l la  a l t a . "

B ra n tly  (1916 , p . 132) r e p o r ts  the Ocala lim esto n e  

"on Spring Creek, 1-&- m ile s  above th e  t r e s t l e  o f the C en tra l 

of G eorgia R ailw ay, four m ile s  w est-n o rth w est o f  A r lin g to n ,  

Calhoun C ounty. The lim es to n e  r i s e s  15 f e e t  above th e  swamp 

l e v e l  and i s  sa id  to  extend  to  a depth  of a t  l e a s t  60 f e e t ."

Cooke (19^3> p. 72) a ls o  d e sc r ib e s  the O cala exp osu res  

"on F l in t  R iver near B a in b r id g e  a t  s e v e r a l p la c e s  betw een Red 

B lu f f ,  6 m ile s  above B a in b r id g e , and Blue S p r in g ."  At th o se  

l o c a l i t i e s  he r e p o r ts  "white to  cream -colored  lim esto n e  com

posed c h i e f l y  o f  a l o o s e ,  or case-hardened  mass o f  m arine o r 

ganism s o f  many k in d s . O rb ito id  fo ra m in ife r s  are abundant. 

E ch in o id s are rep resen ted  by C id a r is  m ortoni Conrad, P e r o n e lla  

c r u s tu lo id e s  (M orton), O ligopygus haldemani (C onrad), Eupata-  

gus curvus Cooke, Eupatagus o ca la n u s Cooke, A g a ss iz ia  f l o r i -  

dana De L o r io l ,  and F ib u la r la  vaughani (T w itc h e ll) .  M ollusks  

: in c lu d e  P ec ten  sp illm a n i Gabb, P . in d e c isu s  D a li ,  P . suwaneen- 

s i s  D a l i ,  Amusium ocalanum D a l i ,  and o th ers ."

Good exposures o f O cala lim es to n e  in  any p a rt o f  so u th 

w estern  G eorgia are rare  a t t h i s  w r it in g , fo r  the aforem en

tio n e d  r e a so n s . However, where the u n it  occurs in  s i t u  and
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i s  m easurable, i t s  t y p ic a l  c h a r a c t e r is t ic s  may be observed . 

Such c h a r a c te r is t ic s  in c lu d e  th e  abundance o f f o s s i l  rem ains, 

and the w hite  to  cream to  p ink  lim e s to n e , which i s  s i l i c i f i e d  

in  most p la ce s  in  t h i s  p a rt o f  the S t a t e .

M ille r  County

In  the v i c i n i t y  o f C o lq u it t ,  M ille r  County, two p o o rly  

exposed s e c t io n s  o f th e  O cala lim esto n e  were s tu d ie d . At the  

highway b r id g e , where U. S . Highway 27 c r o s s e s  Spring Creek

0 .2  m ile  southw est o f  C o lq u it t ,  the fo llo w in g  s e c t io n  was 

observed in  th e  e a s t  bank o f  th e  stream , a t  an e le v a t io n  o f  

1^7 f e e t  above sea  l e v e l :

F e e t

Ocala lim esto n e :

White to  p in k , com pact, s i l i c i f i e d  lim e 
s to n e , occu rrin g  as la r g e  b lo ck s on e i 
ther s id e  o f  highway...................................................  6

At P ilg r im 's  R est Church, on th e  county road which  

c r o s s e s  Spring Creek 7*1 m ile s  sou thw est o f  C o lq u it t ,  th e  

O cala was observed on th e  e a s t  bank o f th e  stream :

Ocala lim esto n e :

White to  p in k , very  d en se , s i l i c i f i e d ,  
sp a r se ly  f o s s i l i f e r o u s  lim e s to n e , occu r
in g  as la y e r s  up to  10 in ch es  th ic k , and 
as la r g e  b lo ck s up to  12 f e e t  square from 
creek  l e v e l  to  l e v e l  o f church and ceme
t e r y ....................................................................................  20
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Calhoun County 

In  a lim e s in k  on the R. C. S in g le ta r y  p ro p er ty , h  

m ile s  n orthw est o f  A r lin g to n , Calhoun County the fo l lo w in g  

s e c t io n  was measured:

F e e t

Ocala lim e s to n e :

White to  r e d - s ta in e d , d en se , p a r t ly  c r y s 
t a l l i n e ,  s p a r s e ly  f o s s i l i f e r o u s  lim esto n e  
o ccu rr in g  in  la y e r s  from 5 to  12 in ch es  
t h ic k ,  ex ten d in g  from f lo o r  o f  s in k  to  
l e v e l  o f  plowed f i e l d .............................................  15

Four m ile s  e a s t  o f  A r lin g to n , a lon g  G eorgia Highway 62, 

between the highway and th e  tra ck s  o f  th e C en tra l o f  Georgia 

R a ilro a d , th e  fo llo w in g  s e c t io n  was observed:

F e e t

Ocala lim e s to n e :

Large b lo ck s (3 to  8 f t .  w ide) o f  w h ite  
to  crea m -co lo red , s i l i c e o u s  to  very  s o f t ,  
r o t t e n ,  f o s s i l i f e r o u s  l im e s to n e , excava
ted  from r a i lr o a d  and highway r i g h t s - o f -  
way. H eight o f la r g e s t  b lo c k ........................... k-

In a road c u t  a lon g  G eorgia Highway 6 2 , 3 .6  m ile s  ea s t  

o f  L eary, the fo llo w in g  exposure was observed on e i th e r  s id e  

o f th e  highway:

F e e t

Ocala lim e s to n e :

White to  crea m -co lo red , s o f t  to  v ery  hard .
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s i l i c i f i e d ,  r o t t e n ,  f o s s i l i f e r o u s  
lim esto n e  o ccu rrin g  in  p la ce  and as  
la r g e  (2 to  5 f t . )  angular b lo c k s . . ,

Dougherty County

S e v er a l exposures o f  t y p ic a l  O cala lim esto n e  are p res

en t in  Dougherty County, a lon g  F l in t  R iver and th e  southern  

e x tr e m it ie s  o f K inchafoonee C reek. Two l o c a l i t i e s  a lon g  F l in t  

R iver occur im m ediately n o r th e a st  o f  A lbany, on the sou th  s id e  

o f  the Georgia Power Company dam. On K inchafoonee C reek, an 

exposure occurs a t  th e  ju n c tio n  o f the stream  w ith  Fowltown 

Creek, n orth  o f Albany in  sou th ern  Lee County, and ag a in  a t  

th e  ju n c tio n  o f the stream  w ith  F l in t  R iver n o r th e a st  o f  A l

bany.

In  th e se  exp osu res o n ly  the upper th ree  to  f i f t e e n  f e e t  

o f the form ation  were observed during the p resen t in v e s t ig a -  

;t io n .

Im m ediately below  th e  G eorgia Power Company dam, 2 m iles  

n o r th e a s t  o f  A lbany, the fo llo w in g  s e c t io n  was observed  on 

F l i n t  R iver during f lo o d  s ta g e ,  a t  an e le v a t io n  o f  200 f e e t  

iabove sea  l e v e l :

F e e t

R iver sand................................................................................  15

O cala lim esto n e :

Hard t o  medium s o f t ,  pure w h ite  to  
cream -colored  to  p in k , very  f o s s i l i f e r 
ous lim esto n e  o ccu rrin g  as weathered  
le d g e s  on both  banks o f  r i v e r ........................  3
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F ig .  6

Large b lo ck s o f s i l i c i f i e d  O cala lim esto n e  a long  
G eorgia Highway 6 2 , ^ m ile s  e a s t  o f  A r lin g to n ,  
Calhoun County.



4-9

F ig .  7

C lose-u p  v iew  o f p i t t e d ,  s i l i c i f i e d  O cala  
lim esto n e  a lon g  Georgia Highway 6 2 , 4- m ile s  
e a s t  o f  A r lin g to n , Calhoun County.
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F ig .  8

E xtrem ely w eathered O cala lim esto n e  exposed  on 
south  s id e  o f Georgia Highway 6 2 , 3 .6  m ile s  e a s t  
o f L eary, Calhoun County.
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F ig .  9

C lose-u p  v iew  o f hard , w h ite , r o t t e n  Ocala lim esto n e  
exposed along n orth  s id e  o f G eorgia Highway 62 , 3 .6  
m ile s  e a s t  o f Leary, Calhoun C ounty.
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A p r e v io u s ly  rep o rted  s e v e n -fo o t  s e c t io n  was submerged.

At the ju n c tio n  o f F l in t  R iver and K inchafoonee C reek,

1 3 /^  m ile s  n o r th e a st  o f  A lbany, th e  fo llo w in g  s e c t io n  was

observed during the h ig h  water s ta g e  o f the stream s:

F ee t

R iver sand ................................................................................  12

O cala lim e s to n e ;

Compact to  very  s o f t ,  w h ite  to  cream -
co lo red  to  p in k , very f o s s i l i f e r o u s
lim esto n e  o ccu rr in g  as b ad ly  w eathered  
le d g e s  on b oth  banks o f r i v e r ...........................   15

Lee County

At the ju n c tio n  o f  Fowl town and K inchafoonee c r e e k s ,

3 m ile s  n orthw est o f  Albany c i t y  l i m i t s ,  and one m ile  north  

o f  Palmyra S p r in g s , th e  fo llo w in g  s e c t io n  was observed e a s t  

o f  G eorgia Highway 3A:

F ee t

R iver sand ................................................................................  10

O cala lim esto n e ;

White to  cream -co lored  to  p in k , s o f t  to  
medium h ard , f o s s i l i f e r o u s  l im e s t o n e . . . .  15

The s tr a ta  o ccu rrin g  in  beds up to  10 in ch es  in  th ic k 

n e s s ,  are exposed in  a bend o f K inchafoonee C reek, approxi

m ately  50 f e e t  sou th  o f  th e  in t e r s e c t io n  o f  the two a fo r e 

m entioned stream s. The low er p a rt o f  the s e c t io n  forms ra p id s
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a cro ss  th e  mouth o f Fowltovna Creek as i t  f lo w s  in to  Kincha

foon ee C reek. The sou th  bank o f Fowl town Creek forms a ^5° 

s lo p e  which i s  supported  by v a r io u s la y e r s  o f  w eathered lim e

s to n e , and by th e  s o i l  co v er . The e a s t  bank o f K inchafoonee  

Creek d is p la y s  a fo o t  o f  Ocala lim e s to n e  and 10 f e e t  of w h ite  

r iv e r  sand.

On both  s id e s  o f the b rid ge spanning K inchafoonee Creek, 

on the county  road from Leesburg to  Byne C ro ssro a d s, one m ile  

southw est o f L eesburg, the fo llo w in g  s e c t io n  was observed  a t  

an e le v a t io n  o f 25V f e e t  above sea  l e v e l :

F e e t

H iver sand .......................    12

Ocala lim es to n e :  \

Very s o f t ,  t o  very  hard, c o a r s e ly  aren
a ce o u s , Very f r i a b l e ,  f i n e l y  to  c o a r se 
l y  c r y s t a l l i n e ,  w h ite  to  crea m -co lo red , 
b ad ly  w eathered , very f o s s i l i f e r o u s  
lim e sto n e  o ccu rrin g  in  ^ rreg u la r  la y e r s  
from 8 to  12  in ch es  th ic k  to  w a te r ’s  
edge on both  s id e s  o f c r e e k ........................... 3

At th e  abandoned quarry o f the Armena Lime Company, 

Armena, two m ile s  n o r th e a st  o f U. S . Highway 8 2 , and 8 .8  

m ile s  n orthw est o f  A lbany, th e  fo l lo w in g  s e c t io n  was observed  

a t  an e le v a t io n  o f  2V5 f e e t  above sea  l e v e l :

F e e t

Ocala lim esto n e :

W hite to  cream -co lored , compact to  s o f t .
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p a r t ly  s i l i c i f i e d ,  f o s s i l i f e r o u s  
lim esto n e  o ccu rrin g  as v e r t i c a l  w a lls  
in  th e  quarry , and as g e n tle  s lo p e s  
to  quarry f l o o r .  In d iv id u a l beds 
2 to  10 in ch e s  th ic k  from top  o f  
working fa c e  to  l e v e l  o f pond on 
quarry f l o o r ....................    25

C risp  County

N orth and e a s t  o f  Dougherty C ounty, a s in g le  O cala  

lim esto n e  l o c a l i t y  was d isco v ered  above water l e v e l  a long  

F l in t  R iv e r . T h is s e c t io n  occurs on th e  sou th  s id e  o f th e  

C risp County Power dam, 2 m ile s  w est o f G eorgia Highway 257 

and w est o f  Warwick, Worth County. At t h i s  l o c a l i t y ,  as a t  

A lbany, the R iver was in  f lo o d  s ta g e , co v er in g  a l l  ex c ep tin g  

the upper p a rt o f  the fo rm a tio n .

F e e t

R iver sand ..............................................................................  12

Ocala lim e s to n e :

White to  l i g h t  gray , s o f t  to  medium
hard; h ig h ly  w eathered , f o s s i l i f e r -
ous lim e s to n e  occu rrin g  in  la y e r s
from 8 to  12 in ch e s  th ic k , and as
sm a ll to  la r g e  w ell-rou n d ed  co b b les
to  w a te r 's  ed g e ......................................................  10

B ra n tly  (1916 , p . 159) and other au thors re p o r t  th a t  

the Ocala ou tcrop s a c r o ss  F l i n t  R iver between P ennahatch ie  

and S w ift  c r e e k s , in  C risp  County. B ra n tly  r e p o r ts  th e  f o l 

low ing s e c t io n  2 m ile s  sou th  o f  Coney, in  a b lu f f  a lon g  F l i n t  

R iv er , c u r r e n tly  submerged beneath Lake B lack shear:
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F ig .  10

P r a c t ic a l ly  submerged Ocala lim esto n e  in  
F l in t  R iv e r , so u th  s id e  o f G eorgia Power 
Company dam, 2 m ile s  n orth  o f  A lbany, Dough
e r ty  County.
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F igo  11
O cala lim esto n e  exposed on e a s t  s id e  of 
F l in t  R iver j sou th  s id e  o f  G eorgia Power 
Company dam, 2 m ile s  n o rth  o f  A lbany.
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F ig .  12

O cala lim esto n e  a t  water l e v e l ,  so u th  s id e  o f  Geor
g ia  Power Company dam, 2 m ile s  n o rth  o f  A lbany.
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F ig .  13

Boiilder o f hard , f o s s i l i f  erous Ocala lim e s to n e ,  
sou th  s id e  o f  G eorgia Power Company dam, Albany



#

F ig .  1̂ -

T r ee -c o v ere d , p r a c t ic a l ly  submerged Ocala lim esto n e  
a t  ju n c tio n  o f  K lnchafoonee Creek w ith  F l i n t  R iv e r , 
1 ,7 5  m ile s  n orth  o f  A lbany.
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F ig .  15

E xtrem ely w eathered , f o s s i l l f e r o u s  Ocala 
lim es to n e  on e a s t  bank o f F l i n t  R iv e r , a t  
ju n c tio n  o f  K inchafoonee Creek w ith  F l in t  
R iv e r , 1 .7 5  m ile s  north  o f A lbany.
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F ig .  16

S o f t  to  v ery  hard, f o s s i l i f e r o u s  O cala lim e
s to n e  exposed  a lon g  e a s t  bank o f F l i n t  R iv e r ,  
a t  3-unction o f K inchafoonee Creek w ith  F l in t  
R iv e r , 1 .7 5  m ile s  north  o f A lbany.



62

C

F ig .  17

O cala lim esto n e  exposed  on w est bank o f K incbafoo- 
n ee  C reek, 1 m ile  sou th w est o f  L eesburg, Lee County.
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F ig .  18

Hard, m assive O cala lim esto n e  in  so u th  fa c e  o f aban
doned quarry, Armena, Lee C ounty.
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F ig .  19

Hard, m assive O cala lim esto n e  exposed  im m ediately  
n orth  o f  grin d in g  m i l l ,  Armena, Lee C ounty,
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a

P ig .  20

Exposure (25  f e e t )  o f hard., w h ite  to  cream- 
co lo red  O cala lim esto n e  in  sou th  fa c e  of aban
doned quarry, Armena, Lee C ounty.
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F ig .  21

Ledges and angiolar b lo c k s  o f s o f t  to  very hard Ocala  
l im e s to n e , exposed  a lo n g  e a s t  bank o f F l in t  R iv e r ,  
sou th  s id e  o f C risp  County power dam, 2 m ile s  w est  
o f Warwick, Worth C ounty.
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S e c t io n  o f  Lim estone on Armstrong P lace

F t .  In .

1 1 . P le is to c e n e  sands and g r a v e l, su r
fa c e  second t e r r a c e ......................................  7

Jackson Group:

1 0 . M ostly co n ce a led , but w ith  s e v e r a l  
sm all exposures o f s o f t ,  w h ite  gran
u la r  lim esto n e  and hard , p a r t ly  c r y s 
t a l l i n e ,  l i g h t  gray l im e s to n e ............... 8

9 .  Hard, l i g h t  gray , c r y s t a l l in e  lim e 
s to n e   0 3

8 .  A lte r n a tin g  6 to  10 in c h  la y e r s  o f  
s o f t  to  s l i g h t ly  h ard er, w h ite  
granular lim e s to n e   1 6

7 . Hard, l i g h t  gray , c r y s t a l l in e  lim e 
s to n e     0 3

6 . A lte r n a tin g  6 to  10 in ch  la y e r s  o f  
s o f t  and s l i g h t l y  harder w h ite , 
granular lim e s to n e   7 6

5 . Medium hard , w h ite , p a r t ly  c r y s t a l 
l in e  l im e s to n e ..................................................  1+

S o f t ,  w h ite , granular l im e s to n e   1+

3 . Medium hard , w hite  lim e s to n e , con
ta in in g  Bryozoa................................................ h

2 . S o f t ,  l i g h t  gray , granular lim e
sto n e  c o n ta in in g  f l i n t  n o d u le s   8

1 . Hard, w h ite , p a r t ly  c r y s t a l l i n e ,  
l im e s to n e , ir r e g u la r ly  w eathered .
L u n u lite s . F la b e llu m . and B r y o z o a .. .  2

R iv e r ..............................................................................  0
~ W ~ '

Sumter County

The w r iter  r e p o r ts  a s e c t io n  in c lu d in g  sand o f Jackson
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age -west o f F l in t  R iver in  Sumter County, in  a road cu t a t  

th e  ju n c tio n  o f G eorgia Highway 4-9 and the county road to  

New E ra, 3 .9  m ile s  north  o f A m ericus, a t  an e le v a t io n  o f 350 

f e e t  above sea  l e v e l ;

F e e t

O ligocene:

F l in t  R iver form ation :

2 . Y ellow  to  w hite to  r e d -s tr e a k e d ,  
u n c o n so lid a te d , f in e -g r a in e d  quartz  
sand to  top o f  road c u t ............................

Eocene;

Ocala lim esto n e ;

1 .  Very dense to  u n indurated , w h ite  to  
cream -colored  to  r e d -s ta in e d ,  
s p a r s e ly  f o s s i l i f e r o u s ,  sa c c h a r o i-  
d a l sandstone to l e v e l  o f  ro a d   7

Bed No» 1 o f the s e c t io n  i s  s im ila r  to  th e  low er sand 

o f other l o c a l i t i e s  o f  more com plete Ocala ex p o su re , excep t  

fo r  the p a u c ity  o f  f o s s i l s .  In  o ther l o c a l i t i e s  t h i s  sandy 

zone co n ta in s  abundant shark t e e t h .

E lsew here in  Sumter County, o ther beds o f Jackson age 

occu r , but do n o t in c lu d e  the Ocala l im e s to n e . In  a road cut  

on Georgia Highway 4-9, 5 m ile s  sou th  o f A n d er so n v ille  N ation

a l  Cem etery, th e  fo llo w in g  s e c t io n  was observed  near the top 

o f a h i l l ,  a t  an e le v a t io n  o f 397 f e e t  above sea  l e v e l ;

F e e t

O lig o c e n e ; .
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Nr

F ig .  22

Road cu t a t  ju n c t io n  o f G eorgia Highway k-9 and 
New Era ro a d , 3 «9 m ile s  n o rth  o f  A m ericus, Sum
te r  County, ex p o sin g  hard, b a sa l sand o f T iv o la  
member, o v e r la in  by sand o f  F l i n t  R iver fo rm a tio n .
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F ig .  23

Close-Tip v iew  o f b a sa l sand, o f T iv o la  member, 
a t  j-unction  o f Georgia Highway h9  and New Era 
ro a d , 3 .9  m ile s  n orth  o f A m ericus, Sumter Coun
t y .
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F ig .  2h

Expos-ure o f Twiggs c la y  member a long  Georgia Highway 
^9} 5 m ile s  so u th  o f A n d e r so n v ille , Sumter County. 
One to  3 f e e t  o f  sand o f F l in t  R iver form ation  ov er
l i e s  Twiggs c la y .  Sand in  g u lly  i s  probably Gosport 
fo rm a tio n .
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F l in t  R iver form ation :

3 . Y ellow  to  ta n , f in e -g r a in e d , un
c o n so lid a te d  sand to  top o f road  
c u t ................... .......................................................  1 -3

Eocene:

B arnw ell form ation :

Twiggs c la y  member:

2 . Dark red  to  gray to  w h ite , b lo ck y , 
p l a s t i c ,  sandy c la y ,  w ith  ir r e g u la r  
le n s e s  o f  carbonaceous m a te r ia l  
w e ll -d is t r ib u te d  throughout the 
bed ............................................................................ 1 -10

C laiborne Group:

Gosport form ation?

1 .  U nindurated, dark brown to  r e d , 
f in e -g r a in e d  q u artz  sand, w ith  i r 
reg u la r  n o d u les  o f  sandy c la y  to
l e v e l  o f  r o a d . . . . . . . . .................................  1 -8

In  a road cu t 5*2 m ile s  e a s t  o f  Americus on G eorgia  

Highway 2 7 , th e  fo llo w in g  s e c t io n  was observed  a t  an e le v a 

t io n  ©f 397 f e e t  above sea  l e v e l :

F e e t

O ligocen e:

F l i n t  R iver form ation :

2 . Compact, b lo ck y , w h ite  to  brown,
f o s s i l i f e r o u s  c h e r t  to  top o f  road  
c u t ................................................................................ 7

Eocene:

B arnw ell form ation :

Twiggs c la y  member:
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F ig .  25

Exposiare o f b lock y  F l i n t  R iver c h e r t  o v er ly in g  
dark red to  g ra y , b lock y Twiggs c la y ,  a long Georgia  
Highway 2 7 , 5-2 m ile s  e a s t  o f A m ericus, Siomter Coun
t y .
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F ig .  26

C ontact betw een dark re d , b lock y  Twiggs c la y ,
and o v e r ly in g  F l in t  R iver  c h e r t  on G eorgia
Highway 2 7 , 5*2 m ile s  e a s t  o f  A m ericus, Sum
te r  County.
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1 .  Dark red to  gray, b lo ck y , p l a s t i c ,  

sandy c la y ,  w ith  th in  lam inae o f  
carbonaceous m a te r ia l w e l l - d i s 
tr ib u te d  throughout th e  bed to  
l e v e l  o f  road ....................................................  8

D ooly County

E a st o f  F l i n t  R iv er , exposures o f Ocala lim es to n e  a s 

so c ia te d  w ith  th e  b a sa l member o f  th e  B arnw ell become more 

abundant. Traced northward from D ooly County, both forma

t io n s  are t y p ic a l ly  exposed in  H ouston, P u la s k i , B le c k le y ,  

Tw iggs, and W ilk inson  c o u n t ie s .

In  a plowed f i e l d  on th e  H. H. H utchins p ro p erty , 1 .5  

m ile s  so u th e a s t  o f  L i l l y ,  and im m ediately  e a s t  o f  G eorgia  

Highway 9 0 , a lo n g  th e  n orth  s lo p e  o f  Pennahatch ie C reek, the 

fo llo w in g  s e c t io n  was observed  a t an e le v a t io n  o f  350 f e e t :

F e e t

O cala lim e s to n e :

S o f t  to  very  hard, w h ite  to  r e d -s ta in e d ,  
p a r t ly  c r y s t a l l in e  lim esto n e  b o u ld ers , 
strew n  over plowed f i e l d ,  and as ir r e g u 
l a r ,  p o o r ly  exposed le d g e s  occu rrin g  on 
te r r a c e  r im s, and in  g u l ly .  Few very  
p o o r ly  p reserved  f o s s i l s ...................................  20

The fo llo w in g  s e c t io n  was observed  in  a road cu t on the  

sou thw estern  s id e  o f Georgia Highway 90 , 4 .6  m ile s  so u th ea s t  

o f Montezuma, Macon County, and 0 .2  m ile  w ith in  D ooly County, 

on the so u th e a s t  s lo p e  o f Hogcrawl C reek, a t  an e le v a t io n  of  

325 f e e t :
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F ig .  27

Exposure o f  Twiggs c la y  member o v e r la in  by t h in ,  
s u b - s i l i c i f i e d  T iv o la  l im e s to n e , 0 .2  m ile  w ith in  
D ooly County, a lo n g  G eorgia Highway 9 0 .
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m

F ig .  28

R ed -sta in ed  Twiggs c la y  0 .2  m ile  w ith in  Dooly  
C oim ty, a long G eorgia Highway 90 .
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F ee t

O cala lim esto n e :

T iv o la  member:

2 .  White to  cream -colored  to  r e d -
s ta in e d , s o f t  to  very  hard , p a r t ly  
s i l i c i f i e d ,  sp a r se ly  f o s s i l i f e r 
ous lim esto n e  to  top  o f  road c u t . . . .  h

B arnw ell form ation:

Twiggs c la y  member:

1 .  G reen ish -y e llo w , sandy, b lock y  c la y ,  
w ith  red  su rfa ce  s t a in s  to  bottom  o f  
g u l l y .   ..................................................   15

On th e  e a s te r n  boundary o f  the McKenzie p ro p er ty , a lo n g  

the n o r th -so u th  county  road 2 .5  m ile s  e a s t  o f  Hogcrawl C reek, 

the fo llo w in g  s e c t io n  was observed  a t  an e le v a t io n  o f  327 

f e e t .  T h is l o c a l i t y  i s  s itu a te d  10 m ile s  e a s t  o f  Montezuma, 

and 2 .5  m ile s  w ith in  Dooly County.

F e e t

O cala lim e sto n e :

White to  gray , very  hard , p a r t ly  c r y s 
t a l l i n e ,  r e d -s ta in e d  l im e s to n e , o c 
cu rr in g  m o stly  as g re a t  b lo ck s  up to  
12 f e e t  in  le n g th  strew n over ground 
s u r fa c e . In  a few  in s t a n c e s ,  m a te r ia l  
occu rs in  s i t u  in  sh a llo w  g u lly  bor
d er in g  road . L im estone i s  abundantly  
f o s s i l i f e r o u s , but o n ly  m olds and 
c a s t s  o f  p elecyp ods and gastrop od s are  
p re se rv e d ..................................................................... 10

P u la sk i County 

Cooke (19^3, p . 73) r e p o r ts  a few  exp osu res o f  Ocala



79

F ig .  29

B lock s o f p a r t ia l ly  s i l i c i f i e d  O cala lim e 
sto n e  on McKenzie P ro p erty , 2 .5  m ile s  e a s t  
of Hogcrawl C reek, D ooly C om ty .
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lim esto n e  a lon g  Ocmulgee R iv er . I f  p r e s e n t , the lim esto n e  I s

w e ll  covered  by R ecent a lluvium  and v e g e ta t io n .

In  a road cu t 2 .7  m ile s  n orth  o f H a w k in sv ille , m ile

e a s t  o f a prom inent b lu f f  on the e a s t  bank o f Ocmulgee R iv e r ,  

im m ediately sou th  o f the Henry W ilcox p ro p er ty , the fo llo w in g  

s e c t io n  was observed  a t an e le v a t io n  o f  2^0 f e e t :

F e e t

O cala lim e s to n e :

T iv o la  member :

3 .  S o f t  to  medium hard, w h ite  to  red -  
s ta in e d , a r g i l la c e o u s ,  f o s s i l i f e r 
ous lim e s to n e . Lower 2 f e e t  con
s i s t  o f a hard m assive y e llo w  la y 
er o f arenaceous l im e s to n e .  .................... 25

U nconform ity:

B arn w ell form ation:

Twiggs c la y  member ;

2 . Green to  redd ish-brow n, h a ck ly ,
f u l l e r ' s  ea r th  type c la y ..........................  1 -3

1 .  U n co n so lid a ted , w h ite  to  gray, 
f in e -g r a in e d  quartz sand w ith  red  
su r fa ce  s ta in  to  l e v e l  o f  ro a d ................  5

In  a road  c u t  6 .3  m ile s  n orthw est o f  H a w k in sv ille , on 

U. S . Highway 3^1 (G eorgia Highway 7)> and 7 .7  m ile s  so u th 

e a s t  o f  th e  main P enn-D ixie quarry a t C lin e h f ie I d , Houston  

County, th e  fo llo w in g  s e c t io n  was observed  on the n orth  s id e  

of th e  highway a t an e le v a t io n  o f  320 f e e t :

Feet
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F ig .  30

T iv o la  lim es to n e  o v e r ly in g  Twiggs c la y  and 
lower B arnw ell san d s, 2 .7  m ile s  n orth  of 
H a w k in sv ille , P u la sk i County.
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F ig .  31

U nconform ity betw een T iv o la  member (above) 
and Twiggs c la y ,  2 .7  m ile s  n orth  o f Hawkins
v i l l e ,  P u la sk i County.
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F ig .  32

Extrem ely w eathered T iv o la  lim e s to n e , 2 .7  
m ile s  n o rth  o f H a w k in sv ille , P u la sk i County.



Qh

B arnw ell form ation :  

Twiggs c la y  member:

Gray to  redd ish -brow n , sandy, 
h a ck ly , f u l l e r ' s ea r th  type c la y  
to  l e v e l  o f  road , c o n ta in in g  in  
th e  low er two f e e t  rounded and 
ir r e g u la r ly -s h a p e d  n o d u les  o f  
s o f t  to  p a r t ly  s i l i c i f i e d ,  w hite  
to  p in k ish  f o s s i l i f e r o u s  O cala  
l im e s to n e ......................................................

Houston County 

Exposures o f  th e T iv o la  member, Twiggs c la y  member, and 

th e  upper sandy p o r t io n s  o f  the B arnw ell form ation  crop ou t 

in  th e  prom inent n orth east-sou th w estw ard  tren d in g  escarpm ent 

which b i s e c t s  Houston County. N otab le  exp osu res occur in  

abandoned or a c t iv e  q u a r r ie s , or in  road c u ts  in  s e v e r a l l o 

c a l i t i e s ,  e s p e c ia l ly  a lo n g  Ü. S . Highway 3^1 (G eorgia High

way 7) so u th e a s t  o f P erry .

In  m ost o f  th e se  l o c a l i t i e s ,  th e  dominant l i t h o lo g y  i s  

th e  t y p ic a l  w h ite  to  crea m -co lo red , s o f t  to  very  com pact, ex 

c e e d in g ly  f o s s i l i f e r o u s  T iv o la  member o f  th e  Ocala lim e s to n e .

In  th e main quarry o f  th e P en n -D ix ie  Cement Company a t  

C lin c h f ie ld ,  6 m ile s  so u th ea st o f  P erry , th e fo llo w in g  s e c t io n  

was observed in  th e  e a s t  fa c e  o f  th e  escarpm ent on th e  n orth  

s id e  o f U. S . Highway 34-1, a t an e le v a t io n  o f  350 f e e t  above 

sea  l e v e l :

Feet
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F ig .  33

Road cu t a lon g  U. S, Highway 3^1, 6 .3  m ile s  n o rth 
w est o f  H a w k in sv ille5 P u la sk i County, exp osin g  6 
f e e t  o f Twiggs c la y  w ith  n od u les of p a r t ia l ly  s i l 
i c i f i e d  O cala lim esto n e  in  low er p o r t io n .
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F ig . 34

Gray to  redd ish-brcw n Twiggs c la y  co n ta in in g  
s i l i c i f i e d  n od n les of O cala lim e s to n e , a long  
U. S . Highway 34 1 , 6 .3  m ile s  n orthw est of Haw
k i n s v i l l e ,  P u la sk i County.
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F ig .  35

B lock y , f u l l e r ' s  ea r th  type c la y  o f Twiggs 
c la y  member, exposed a lon g  Ü. S i 3^1 , 6 .3  
m ile s  n orth w est o f H a w k in sv ille , P u la sk i  
County.



88
Barnw ell form ation :

Twiggs c la y  member:

5 . M assive , cream -co lored  to  green
i s h ,  b lo ck y , h a ck ly , p la s t i c  c la y ,  
w ith  s t r in g e r s  and n od u les o f w hite  
ch alk y  l im e s to n e . T h is bed grades 
upward in to  b r i l l i a n t  to  dark red , 
a r g i l la c e o u s  quartz sand to  top  o f  
quarry.........................    20

Ocala lim esto n e :

T iv o la  member :

M assive, s o f t  to  hard , w hite to  
crea m -co lo red , f o s s i l i f e r o u s  lim e
s to n e ......................................................................  7

3* Cream -colored to  g r a y ish -g r e e n , 
h a ck ly , p l a s t i c ,  f u l l e r ' s  ea r th  
type c la y .............................................................  3

2 . M assive , s o f t  to  very  hard, w hite  
to  cream -co lored  "bryozoan" lim e
s to n e ...............................................    1+

1 . M assive, w h ite  to  y e l lo w is h , s o f t  
to  medium hard , h ig h ly  f o s s i l i f e r 
ous lim esto n e  to  f lo o r  o f q u a r r y , . . .  40

On the sou th  s id e  o f U, S . Highway 3^1, i  m ile  south  

o f the main P enn-D ix ie  Cement Company quarry, another recent*  

l y  opened exposure was observed  a t th e  same e le v a t io n , im

m ed ia te ly  e a s t  o f the tr a c k s  o f  th e  Southern R a ilroad :

F e e t

Ocala lim esto n e:

T iv o la  member:

2 , S o ft  to  very  hard, w h ite  to  cream- 
c o lo r e d , f o s s i l i f e r o u s  lim e s to n e .
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F ig .  36

C lin c h f ie ld  Quarry, C l in c h f ie ld ,  Houston C ounty, 
exp osin g  hard and s o f t  le d g e s  o f w h ite  to  cream - 
c o lo r e d  T iv o la  lim e s to n e . Twiggs c la y  exposed  
in  l e f t  background, o v e r la in  by dark red  B arnw ell 
sand .
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F ig .  37

Twiggs c la y  member o v e r la in  by dark red B arnw ell 
sand exposed in  upper p a rt o f  C lin c h f ie ld  Quarry. 
T iv o la  lim esto n e  in  foregroun d .
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F ig .  38

L arge, angular b lo ck s o f ex c ee d in g ly  f o s s i l i f e r o u s  
T iv o la  lim esto n e  near quarry f lo o r ,  C l in c h f ie ld  
Quarry.
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w hich in  p la c e s  has become r e 
c r y s t a l l i z e d  and cavern ou s..................   8

1 .  Dark b lu is h ,  h ack ly  c la y  con
ta in in g  much carbonaceous m a te r ia l . 7

In  an abandoned lim esto n e  quarry a t  R oss H i l l ,  3 m ile s  

so u th  of P erry , on both  s id e s  o f  the Perry to  Elko road , a long  

the sou th  s lo p e  o f F la t  C reek, the fo llo w in g  s e c t io n  was ob

served  a t  an e le v a t io n  o f 366 f e e t :

F e e t

O ligocen e:

F l in t  R iver form ation :

7» Thin la y e r  o f wooded s o i l ,  strew n
w ith  lumps o f p in k  to  red  c h e r t . . . .  2

Eocene:

B arnw ell form ation :

6 . S o f t ,  gray , h a ck ly , sandy, red -  
s ta in e d  c la y  m erging upward w ith  
bed No. 7 ...........................................................  2

5 . R ed d ish , sandy, w eathered lim e 
s to n e  co n ta in in g  molds o f f o s s i l s . . 4-

Twiggs c la y  member :

4-. H ack ly , crea m -co lo red , ca lca re o u s  
f u l l e r ' s ea r th  type c la y  c o n ta in 
in g  lim y n o d u le s ........................................... ^

Ocala lim e s to n e :

T iv o la  member :

3 . S o f t ,  cream -co lored  to  w h ite , f o s 
s i l i f  erous lim e s to n e , w ith  a hard 
s im ila r  le d g e  a t  base o f bed............... 7
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2 . S o f t ,  y e llo w  lim e s to n e , w ith  l o 

c a l ly  in d u rated  nodu les and le d 
g e s . A lso  co n ta in s  s o f t .  Irreg u 
la r  lim e s to n e  c o n c r e t io n s ..................

1 .  P a le , crea m -co lo red , s o f t  lim e
s to n e , w ith  abundant bryozoans.
Pec t e n . Chlamys. and ech in o id s

( P e r ia r c h u s) > weathered le d g e s  
o f much harder lim esto n e  near top  
o f  b ed ..................................................................  20

In  the aforem entioned  s e c t io n .  Bed No. 1 was observed  

on th e  w est s id e  o f th e  county  road o n ly . Beds N os. 2 through  

7 crop out on th e  e a s t  s id e  o f th e  road fo r  a d is ta n c e  o f 180 

f e e t  southward to  the top  o f  the h i l l .

Along Uo S . Highway 3^1, ^ .5  m ile s  so u th ea st  o f  C lin ch 

f i e l d ,  in  a road c u t  and on th e  s id e  of a h i l l  south  o f  the  

highw ay, th e  fo llo w in g  s e c t io n  was observed a t  an e le v a t io n  

o f  338 f e e t  above sea  l e v e l :

F e e t

O ligocen e;

F l in t  R iver fo rm a tio n ;

2 . S c a tte r e d  co b b les  and sm aller fr a g 
m ents o f  p in k  ch er t  w ith in  overbur
den o f s o i l  to  top  o f h i l l ...................... 15

Eocene :

Ocala lim e s to n e ;

T iv o la  member;

1 .  Ir re g u la r  le d g e s  and la r g e  b lock s  
o f w eath ered , w h ite  to  y e llo w  to  
crea m -co lo red , s o f t  to  very hard, 
s i l i c i f i e d ,  extrem ely  f o s s i l i f e r o u s
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F ig .  39

South fa c e  o f  quarry exp osin g  le d g e s  of s o f t  T iv o la  
l im e s to n e , Ross H i l l ,  3 m ile s  sou th  of P erry , Hous
ton  C ounty.
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F ig .  40

E a st w a ll of R oss H i l l  quarry, ex p o s in g  s o f t  
T iv o la  lim e s to n e .
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F ig .  4-1

Angular b lo ck s o f  f o s s i l i f e r o u s  T iv o la  lim esto n e  
exposed a lo n g  U. S . Higbway 34-1, 4 .5  m ile s  so u th 
e a s t  o f C l in c h f ie ld ,  Houston County.
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lim esto n e  from l e v e l  o f  road up
the h i l l s i d e  and in  road c u t ...................  12

Peach County

North o f  F o r t  V a lle y , the summits o f  the h ig h e s t  h i l l s  

are capped by a predom inantly dark r e d , a r g i l la c e o u s  q u artz  

sand, w hich , appears to  be a remnant o f a once more e x te n s iv e  

d e p o s it  o f  B arnw ell sand, ly in g  w ith  im p ercep tib le  unconform

i t y  upon th e  sands of the u n d er ly in g  T u sca loosa  fo rm a tio n .

In  a sand p i t  on th e  w est s id e  of G eorgia Highway ^9 a t  Pow

er s v i l l e ,  Peach County, on the n orth  s lo p e  o f Mule C reek, the  

fo llo w in g  in com p lete  s e c t io n  was observed  a t  an e le v a t io n  o f  

5 lh  f e e t :

F e e t

E ocen e? .

B arnw ell form ation?

2 . F in e to  m edium -grained, uncon
s o l id a t e d ,  p ink  to  dark re d , 
a r g i l la c e o u s  quartz sand to  top  
o f p i t ..........................................................

U nconform ity ( im p e r c e p tib le )

U pler C retaceou s:

T u sca loosa  form ation :

1 .  Y ellow  to  brown, c o a r s e , c r o s s 
bedded quartz sand to  f lo o r  o f  p i t  4-

The d i f f e r e n t i a t io n  o f the sandy u n it s  o f  th e  s e c t io n  

i s  based s o l e ly  upon abrupt changes in  c o lo r ,  g ra in  s i z e ,  re-
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F ig .  h2

Sand p i t  on w est s id e  o f G eorgia Highway 4-9, Powers- 
v i l l e ,  Peach C onnty, exp osin g  th ic k  T u sca loosa  sand  
and probable th in  upper B arnw ell sand.
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F ig .  ^3

Probable upper Bariuvell red  sand o v er ly in g  
T u sca loosa  sand, P o w e r s v il le ,  Peach County.
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F ig .  44

Bo-undary between y e llo w  to  brown T u sca loosa  
sand (below ) and probable p ink  to  dark red 
Barnw ell sand, P o w e r s v il le ,  Peach Coim ty.
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semblance o f the No, 2 bed to  t y p ic a l  B arnw ell o f  known l o 

c a l i t i e s ,  and d e f i n i t e  T u sca loosa  l i t h o lo g y  o f cro ss-b ed d ed  

sand w ith in  a sh o r t  d is ta n c e  o f t h i s  ou tcrop ,

Crawford County 

An in t e r e s t in g  exposure o f th e  Jackson group occu rs a t  

R ich  H i l l ,  an im posing topographic fe a tu r e  s itu a te d  so u th  o f  

G eorgia Highway 4-2, 6 m ile s  e a s t  of R ob erta , Crawford County.

The exposure i s  unique in  th a t  i t  r e p r e se n ts  a com plete  

Jackson  s e c t io n  d e p o s ite d  much fa r th e r  to  the w est than any 

known Jackson  o u tcro p , being sep ara ted  by a d is ta n c e  o f a t  

l e a s t  t h ir t y  m ile s .  The area between t h i s  l o c a l i t y  and th a t  

a t P o w e r s v il le .  Peach County, seems to  have been c o m p le te ly  

denuded of a l l  Jackson  s t r a t a .  The n e a r e s t  p r a c t ic a l ly  com

p le t e  s e c t io n  i s  a t  R oss H i l l ,  sou th  o f P erry , H ouston Coun

t y ,  The rocks which are exposed in  the in te r v e n in g  area  in 

c lu d e  the sands and k a o lin  d e p o s its  o f  the T u sca lo o sa , and 

e r r a t ic  exposures o f G osport, L isb on , and T a lla h a tta  sands 

and c la y s  o f  C la ib orn e a g e . None o f the l a t t e r  u n it s  has 

been found in  a s s o c ia t io n  w ith  the Jackson b ed s.

In  th e  deep g u lly  on the south  s id e  o f R ich H i l l ,  th e  

fo llo w in g  s e c t io n  was observed a t  an e le v a t io n  o f 5 l8  f e e t :

F e e t

Eocene:

B arnw ell form ation :
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8 . D eeply eroded , dark red to  y e l 
low , f in e  to  m edlim -grained  
quartz sand, w ith  th in  beds of 
p l a s t i c ,  g reen ish -g r a y  c la y  near 
th e  b a se .............................................................. W

Twiggs c la y  member:

7 . L ig h t-g r ee n  to  y e llo w , b lo ck y , 
p l a s t i c ,  f u l l e r ‘s e a r th  type  
c l a y .......................................................................  10

O cala lim esto n e :

T iv o la  member: /

6 . M assive, s o f t  to  medium hard , 
w h ite , nodixLar, a r g i l la c e o u s  
l im e s to n e ............................................................ 3

5* G ray ish -green , h a ck ly , f u l l e r ’s
ea r th  type c la y .............................................  3

W hite, s o f t  to  medium hard , nodu
la r  lim e s to n e ..................................................  3

3 . S o f t ,  yelloA fish  to  crea m -co lo red , 
arenaceous lim e s to n e . Molds and 
c a s t s  o f p elecyp od s and g a s tr o 
pods p r o l i f i c ,  E ch in o id s CP e r ia r 
ch u s) abundant.....................................   5

2 . M assive, u n c o n so lid a te d , l i g h t  y e l 
low  to  ta n , ca lca reo u s  san d , w ith  
hard le d g e s  o f  f o s s i l i f e r o u s  lim e 
sto n e  a t top ; shark t e e t h  abundant 
throughout remainder o f b ed .................  25

U nconform ity:

Upper C retaceou s:

T u sca loosa  form ation :

1 . M assive k a o l in ic  sand a t  b a se , 
ran g in g  from f in e  to  c o a r se 
g ra in ed , w h ite  quartz sand, and 
m a ssiv e ly -b ed d ed , pure w h ite  k a o lin  
to  bottom o f  g u l ly ......................................... 100
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F ig .  ^5

South s lo p e  o f R ich  H i l l ,  6 m ile s  e a s t  of 
R ob erta , Crawford County, ex p o sin g  com plete  
s e c t io n  o f Jackson Group o v e r ly in g  Tusca
lo o s a  k a o lin  (fo reg ro u n d ).
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F ig .  46

M a ssiv e ly  bedded, very  f o s s i l i f e r o u s  
lim es to n e  o f T iv o la  member, R ich  H i l l ,
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f

F ig .  k-7

M a ssiv e ly  bedded, b a sa l sand in  lower 
p a rt o f T iv o la  member, R ich  H i l l .
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F ig .  ^8

White f u l l e r ' s  e a r th  type c la y  in  low er part  
of Twiggs c la y  member, R ich  H i l l .
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F ig .  h9

Green, h a c k ly , f u l l e r ’s ea r th  type c la y  in  upper 
p art o f Twiggs c la y  member, R ich  H i l l .
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F ig .  50

E xtrem ely  erod ed , dark red , m a ss iv e ly  bedded, 
uppermost B arnw ell sand , top  o f R ich  H i l l .
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Bibb Corinty

During the p r e se n t  in v e s t ig a t io n  on ly  the uppermost 

sands o f the B arnw ell form a tio n  were observed  in  Bibb County. 

P rev io u s au thors (Cooke and S h ea rer , 1918 , pp. ^7-^-8) d e sc r ib e  

an exposure in  the v i c i n i t y  o f  Browns M ountain, 9 m ile s  so u th 

e a s t  o f  Macon, on the Mac on-Mar io n  road . At the p r e se n t  w r i

t in g  t h i s  exposure was in a c c e s s ib le :

S e c t io n  rep orted  a t  Browns Mountain on the Macon-Marion 
road , 9 m ile s  so u th ea s t  o f  Macon

F e e t

Eocene;

6 . Hard san d ston e and q u a r tz ite ,  to  top
o f  h i l l .................................................................... 7

5 . M ottled  p l a s t i c  c l a y .....................................  3

4-. Red sand..................................................................  ^

3 .  S o f t ,  f o s s i l i f e r o u s  sa n d sto n e .................  0 -^

2 . B a sa l co n g lom erate . White k a o lin  
p eb b les in  cro ss-b ed d ed  sand. Con
t a c t  w ith  C retaceou s n o t p r e c is e ly  
lo c a te d  because o f  l i t h o l o g i e  s im i
l a r i t y ..........................................................................  55

C retaceou s:

1 .  Coarse w h ite  k a o l in ic  sand to  stream
l e v e l . ..........................................................................  65

In  a sand p i t  o f  the W. C. S c o t t  Sand and G ravel Com

pany, one m ile  south  o f  th e  c i t y  l im i t s  o f Macon, a lo n g  th e  

e a s t  s id e  o f U. S . Highway 4-1 (G eorgia Highways 11 and 4 9 ) ,  

and e a s t  o f  th e  tra ck s o f  the C en tra l o f  Georgia R a ilr o a d ,
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the fo llo w in g  s e c t io n  was observed a t  an e le v a t io n  o f 330 

f e e t  above sea  l e v e l :

F ee t

Eocene :

B arnw ell form ation :

3 .  F in e  to  very c o a r se , dark re d , ar
g i l la c e o u s  quartz sand to  top o f  
p i t .  C hert p eb b les occur a t base 
o f  bed a t ta in in g  th r ee  in ch es  in  
d ia m eter , ex ten d in g  to  c o n ta c t  
w ith  u n d er ly in g  C reta ceo u s...................... 2-8

Unconform ity:

Upper C retaceou s:

T u sca loosa  form ation :

2 , M a ssiv e , m edium -grained, r e d d ish -  
p ink  to  w h ite , cross-b ed d ed  quartz  
sand ............................................................................  12

1 . M assive w h ite  k a o lin  w ith  medium to  
c o a r se -g r a in e d  quartz sand and ka-  
l i n l c  sand a t  b a se ...........................................  75

Twiggs County

In  n orth w estern  Twiggs County, a t  th e  mine o f the Geor* 

g ia  K aolin  Company, 2 m ile s  e a s t  o f Dry Branch, sou th  o f U.

S . Highway 80 (G eorgia  Highway 19)? the fo llo w in g  com plete  

s e c t io n  o f the Jackson  sta g e  was observed a t an e le v a t io n  o f  

585 f e e t  above sea  l e v e l :

F e e t

Eocene:



I l l

m.xYT ■

F ig .  51

Dark re d , a r g i l la c e o u s  B arnw ell sand o v e r ly in g  red 
d ish -p in k , cross-b ed d ed  T u sca loosa  sand and m assive  
k a o lin , 1 m ile  sou th  o f Macon, Bibb County.
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F ig .  52

D isco n fo rm ity  se p a ra tin g  T u sca loosa  sand 
(below ) from B arnw ell sand, 1 m ile  sou th  
o f  Macon, Bibb County.
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B a r n w e l l  f o r m a t i o n :

I r w i n t o n  s a n d  m a m b e r :

7 . Unindurated to medium hard , f i n e 
g ra in ed , w hite to  dark red quartz  
sand w ith  c la y  p a r t in g s  to  top o f 
quarry....................................................................  65

T w i g g s  c l a y  m e m b e r :

6 . M assive , b lo ck y , h a ck ly , g r e e n ish -  
gray , p la s t i c  f u l l e r ' s  ea r th  type  
c l a y . . . . , .............................................................. 15

Ocala lim esto n e :

T iv o la  member:

5 . M assive w h ite , a r g i l la c e o u s ,  f o s s i l 
i f e r o u s  l im e s to n e , grading upward 
in to  f u l l e r ' s  e a r th ..........................................  3

Y ellow  to  brown, un indurated  to  
medium hard, f in e -g r a in e d , c a l 
ca reo u s quartz sand, w ith  abun
dant m olds and c a s t s  o f  p elecyp od s  
and g a stro p o d s .   ..................................   8

3 .  Hard, m a ss iv e , w h ite , p a r t ly  c r y s 
t a l l i n e  lim esto n e  form ing a p e r s i s 
t e n t  le d g e  about quarry f a c e ........................ 2

2 . U nindurated to  medium hard, l i g h t  
brown to  y e llo w , ca lca re o u s  quartz  
sand , w ith  abundant m olds and c a s ts  
o f  gastropods and p e le cy p o d s , and 
shark t e e t h .........................................................  8

Unconform ity:

Upper C retaceous:

T u sca loosa  form ation :

1 .  M assive , pure w h ite  k a o lin  to  l e v e l
o f  pond on quarry f l o o r ............................. 2

In  so u th e a ste rn  Twiggs County, 5 m ile s  so u th ea s t  o f



11^

F ig .  53

South  fa c e  o f main quarry o f Georgia K ao lin  
Company, 2 m ile s  e a s t  o f Dry Branch, Bibb 
County, exp osin g  com plete s e c t io n  o f Jackson  
b ed s.
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F ig .  5^

T iv o la  lim e s to n e  and sand o v e r la in  by Twiggs 
c la y  member, in  south  fa c e  o f G eorgia K aolin  
Company quarry, 2 m ile s  e a s t  o f Dry Branch.
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F ig .  55

Twiggs c la y  member o v e r ly in g  T iv o la  member, 
in  e a s t  fa c e  o f  G eorgia K aolin  Company quar
r y , 2 m ile s  e a s t  o f Dry Branch.
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F ig .  56

M a ssiv e ly  bedded and crumbly Twiggs c la y  
in  e a s t  fa c e  of G eorgia K aolin  Company 
quarry, 2 m ile s  e a s t  o f  Dry Branch.
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J e f f e r s o n v i l l e ,  in  the creek  bank a t  the o ld  county b rid ge  

a cro ss  Turkey C reek, and in  the road cu t 100 f e e t  w est o f  the  

b rid ge a t  o ld  Gallemore M il l ,  ^ m ile s  n o r th e a st  o f D a n v ille  

and one m ile  e a s t  o f  Uc S. Highway 8 0 , th e  fo llo w in g  s e c t io n  

was observed a t  em e le v a t io n  o f 38O f e e t  above sea  l e v e l :

F e e t

B arnw ell form ation:

Irw in ton  sand member:

5 . B r i l l i a n t  red to  dark r e d , a r g i l 
la c e o u s  quartz sand to  top o f h i l l .
Lower p a r t o f bed c o n s is t s  o f  b a sa l  
conglom erate o f co a rse  red sand and 
quartz p eb b les  a t ta in in g  two in ch es  
in  d ia m e te r ........................................................ I 6

, U nconform ity:

Twiggs c la y  member:

G reen ish -gray , h a ck ly , b lo ck y , f u l 
l e r  's  ea r th  typ e c la y ,  c o n ta in in g  
lam inae o f red  to  y e l lo w , f i n e 
grained  quartz sand ......................................   9

O cala lim esto n e  :

T iv o la  member :

3« Dark red  q u artz  sand c o n ta in in g  
le d g e s  o f  hard, c r y s t a l l i n e ,  p a r t ly  
s i l i c i f i e d ,  w h ite  to  r e d -s ta in e d  
lim esto n e  a t top  o f b ed ............................. 10

2 . C oncealed in t e r v a l  from creek  l e v e l  
to  tra ck s  o f Macon, D u b lin , and 
Savannah R a ilr o a d ........................................... 7

1 . S o f t ,  y e llo w , sandy m arl exposed in
creek  bed .............................................................. 1

Beds H os. and 5 of the aforem entioned  s e c t io n  are
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F ig .  57

G reen ish -gray  Twiggs c la y ,  Gallemore M i l l ,  1+ 
m ile s  n o r th e a st  of D a n v i l le ,  Twiggs County.
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F ig .  58

M a ssiv e ly  bedded Twiggs c la y ,  Gallemore 
M il l ,  Twiggs County.
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F ig .  59

West bank o f  Turkey C reek, Gallem ore M i l l ,  expos
in g  very  hard, s i l i c i f i e d  T iv o la  l im e s to n e .
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exposed 100 f e e t  w est o f  Turkey Creek on e i th e r  s id e  o f the  

road le a d in g  dovm to  th e  c r e e k .

B le c k le y  County

In  an abandoned lim e s to n e  quarry on th e XiTeatherly Farms 

p ro p er ty , 1:  ̂ m ile s  e a s t  o f  A in s l i e ,  on the e a s t  bank o f S h e ll-  

ston e  C reek, 71 f e e t  of s e c t io n  are exposed in  th e westward- 

fa c in g  escarpm ent a c r o ss  n orth w estern  B le c k le y  C ounty. T h is  

l o c a l i t y  i s  lo c a te d  5»5 m ile s  w est o f  U. S . Highway 129 

(G eorgia Highway 8? and U* S . Highway 2 3 ) ,  and 5*5 m ile s  

n orth w est o f  Cochran, th e  County s e a t .

The fo llo w in g  s e c t io n  was observed  a t  an e le v a t io n  o f  

335 f e e t  above se a  l e v e l :

F e e t

Eocene:

B arnw ell form ation :

Irw in ton  sand member:

5* M a ssiv e ly -b ed d ed , b r i l l i a n t  to  
dark r e d , a r g i l la c e o u s  quartz sand 
to  top o f  h i l l .............................................  30

Twiggs c la y  member:

C ream -colored  to  g r e e n ish -g r a y , 
w eathered f u l l e r ' s  ea r th  type  
c la y ,  w ith  l o c a l  sandy le d g e s .
T h is  bed grades upward in to  Bed
No. 5 ................................................................... 15

O cala lim e s to n e :

T iv o la  member :
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3 . S o f t  to  medium hard, w e l l - p i t t e d ,

•white to  crea m -co lo red , f o s s i l 
i f e r o u s  l im e s to n e ........................................  10

2 . S o f t ,  w h ite  to  y e l lo w , very por
o u s , f r i a b l e ,  h ig h ly  f o s s i l i f e r 
ous l im e s to n e .................................................. 13

Rec en t:

1 .  Creek bottom  la n d . ......................................  3

W ilk inson  County 

Beds o f Jackson  age crop out e s s e n t i a l ly  in  the sou th 

ern  and so u th ea ste rn  p a r ts  o f W ilk inson  County. To the n o rth , 

th e se  beds cap the h igh er  n orth w est-sou th eastw ard  tren d in g  

’’Red H i l l s , ” which owe th e ir  o r ig in  and r e l i e f  to  such deep-  

c u t t in g  stream s as C om m issioners, S la sh , B lack , and B ig  San

dy c r e e k s . These stream s have removed most o f the Jackson  

d e p o s it s  in  t h i s  p a r t  o f  the County, exp osin g  th e  d e e p ly -  

eroded c l a y s ,  san d s, and g r a v e ls  o f th e  u n d er ly in g  T u sca loo 

sa  fo rm a tio n .

LaMoreaux (19^ 6, p . 58) r e p o r ts  the type l o c a l i t y  o f  

th e  Irw in ton  sand member a t  the ’’H a t f ie ld  P la c e , 150 yards  

w est o f a cem etery which i s  0 .3  m ile  sou th  o f the co"urthouse 

a t  Irw in to n , a long  G eorgia Highway 2 9 .” The fo llo w in g  s e c 

t io n  i s  th a t  o f  LaMoreaux:

T h ickn ess
( f e e t )

C olluvium :

hr. Red co a rse  c l a y . ........................  1^ ‘*“



12h

F ig .  60

West fa c e  o f abandoned lim esto n e  quarry on W eatherly  
Farms p ro p erty , 1 .2 5  m ile s  e a s t  o f  A in s l i e ,  B leck le y  
County.
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F ig .  6 l

B a sa l 5 f e e t  o f  s o f t ,  ex c ee d in g ly  f o s s i l 
if e r o u s  T iv o la  l im e s to n e , W eatherly Farms, 
1 .2 5  m ile s  e a s t  o f  A in s l i e ,  B le c k le y  Coun
t y .
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T e r t i a r y  ( u p p e r  E o c e n e )

B a r n w e l l  f o r m a t i o n :

I r w i n t o n  s a n d  m e m b e r :

3 . C la y , gray , waxy, m o ttled
r e d   ........................................  3

2 . Sand, y e llo w  and gray , 
l o o s e ,  f in e  to  medium- 
g ra in ed , in terb ed ded  w ith  
many tough y e llo w  c la y  la y 
e r s .  Many f in e  dark par
t i c l e s  s c a t te r e d  through
ou t sand...................................  4-1

Twiggs c la y  member:

1 .  C la y , p a le -g r e e n , h a ck ly , 
f u l l e r ’s ea r th  type w ith  
th in  beds o f  f i n e  angular  
q u artz  sand* .................  . .  20+

T h e  a f o r e m e n t i o n e d  s e c t i o n  o c c u r s  a t  a n  e l e v a t i o n  o f  

4-6? f e e t  a b o v e  s e a  l e v e l .

From th e b r id g e  spanning B ig  Sandy C reek, 3 m ile s  

south  o f  Irw in ton  on U* S* Highway 4-4-1 (G eorgia Highway 2 9 ) ,  

ex ten d in g  southward to  a p o in t  up th e  h i l l ,  the fo llo w in g  

p o o rly  exposed s e c t io n  o f  Jackson  beds was observed  a t  an 

e le v a t io n  o f 34-5 f e e t  above sea  l e v e l :

F ee t

Eocene:

B arnw ell form ation :

I r w i n t o n  s a n d  m e m b e r :

5« B r i l l i a n t  to  dark red  to  mot
t l e d  y e l lo w , a r g i l la c e o u s ,
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f in e -g r a in e d  quartz sand, 
w ith  th in  lam inae o f  gray p la s 
t i c  c la y  in  lower p a r t .....................  20

Twiggs c la y  member :

h . P l a s t i c ,  g r e e n ish -y a llo w ,
b lo c k y , h a ck ly , f u l l e r ' s  ea rth  
ty p e  c l a y .................................................... 10

3 . P l a s t i c ,  b lu is h  sandy c la y ,
w ith  red  su rfa ce  s t a in s * ................. 5

2* G ra y ish -g reen , h ack ly  f u l l e r ' s
e a r th  typ e c la y ......................................  5

U nconform ity:

Upper C retaceou s:

T u sca loosa  form ation :

1* M a ss iv e , pure w h ite  to  y e llo w
k a o lin *   ...........................   5

Bed No* 1 o f  th e  s e c t io n  occurs on the sou th  s id e  o f

th e  b r id g e; beds N os. 2 through 5 occur in  s u c c e s s io n  to  the

so u th , up th e  h i l l  a lon g  th e  Highway*

In a road c u t  on G eorgia Highway 57? 1 m ile  e a s t  o f

Toombsboro, the f o l lo i f in g  Jackson s e c t io n  was observed  a t  an

e le v a t io n  o f  233 f e e t  above sea  l e v e l :

F e e t

B arnw ell form ation :

Irw in ton  sand member :

3 .  Dark r e d , f in e -g r a in e d , m assive
ly -b e d d e d , a r g i l la c e o u s  quartz  
sand to  top o f road c u t ...................  5

2 . F in e -g r a in e d , r e d d ish -y e llo w  
q uartz sand , w ith  lam inae o f
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F ig .  62

Road cu t a long U. S . Highway ¥+1, 3 m ile s  sou th  o f  
Irw in to n , W ilk in son  County, exp osin g  Twiggs c la y  
and Ir ifin to n  sand member.
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^ 0

F i g . 63

E xtrem ely  w eathered  T m ggs c la y ,  3 m ile s  
so u th  o f  Ir w in to n , on Ü. S . Highway V+1.
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gray c la y  near b a s e ...........................   10

Twiggs c la y  member;

1 .  G ray ish -green , h a c k ly , p l a s t i c ,  
f u l l e r ' s  ea r th  typ e c la y  to  
road l e v e l .  This bed becomes 
sandy near to p ........................................  5

At the k a o lin  mine o f th e  Southern C lays Company, 1 

m ile  south  of Gordon and 1 m ile  e a s t  o f G eorgia Highway 1 8 , 

th e  fo llo w in g  s e c t io n  i s  exposed a t  an e le v a t io n  o f  3^7 f e e t  

above sea  l e v e l ;

F e e t

Eocene:

B arnw ell form ation ;

Irw in ton  sand member;

M a ssiv e , dark red to  m o ttled  
y e l lo w , f in e -g r a in e d , a r g i l 
la c e o u s  quartz sand to  top  
o f  h i l l ......................................................... 60

Twiggs c la y  member;

G r een ish -y e llo w , b lo ck y , 
p l a s t i c  f u l l e r ’s ea r th  type  
c la y ,  co n ta in in g  w h ite  ch a lk  
n o d u les  a t  b a se ..................   10

O cala lim e s to n e :

T iv o la  member ;

3 .  M assively -b ed d ed , sandy, w h ite  
to  cream -colored  lim e s to n e , w ith  
abundant bryozoans and molds and 
c a s t s  o f  p elecyp ods and g a s tr o 
p o d s, The bed i s  e s s e n t i a l l y  a 
f r ia b le  lim e s to n e , but i t  con
t a in s  s e v e r a l hard coq u in id
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F ig .  614-

Road cu t  a long sou th  s id e  o f G eorgia Highway 57? 1 
m ile  e a s t  o f Toombsboro, W ilk inson  County, exp osin g  
g ra y ish -g re en  Twiggs c la y ,  o v e r la in  by m assive I r 
w inton sand.
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le d g e s  w ith  f o s s i l s  occu r
r in g  as molds and c a s t s    10

2 . M assive , f in e  to  m edium -grained, 
l i g h t  y e llo w  to  ta n , a r g i l l a 
c e o u s , g la u c o n i t ic ,  quartz  
sand, c o n ta in in g  shark t e e th ;  
i t  f i l l s  d e p r e s s io n s  on ir r e g u 
la r  C retaceous s u r fa c e ...................... 2

U nconform ity:

Upper C retaceous;

T u sca loosa  form ation :

1 .  M assive , pure w h ite  k a o lin  to
f lo o r  o f quarry......................................  30

Other ro ck s o f Jackson age fo rm erly  exposed in  W il

k in so n  County were once lo c a te d  a t  M cIntyre, 3 m iles  n orth  

of Irw in ton  on G eorgia Highway 2 9 , and a t  Iv e y , a m ile  n orth 

e a s t  o f  Gordon on G eorgia Highway 2^+3. The outcrops have e i 

th er  been  removed to  expose the k a o lin  d e p o s i t s ,  or have been  

covered  by an overburden o f w aste from th e  k a o lin  m i l l s .

Jones County

Only the sou th ern  p art o f  Jon es County was found to  

* c o n ta in  Jackson ex p o su res. These occur between the upper r e a 

ch es o f S la sh  and B ig  Sandy c r e e k s , and where p r e se n t, the  

beds e ith e r  over lap  th e  T u sca loosa  to  r e s t  unconform ably upon 

th e  c r y s t a l l in e  su r fa c e  o f the P iedm ont, or occur in  uncon- 

form able c o n ta c t  w ith  the T u sca loosa  san d s.

In  a r a ilr o a d  a m ile  n o r th e a st  o f P o s t e l l  (form erly  

R o b e r ts ) , a t  the underpass o f  th e  C en tra l o f Georgia R a ilr o a d ,
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F ig .  65

Abandoned k a o lin  quarry of Southern C lays Company, 
1 m ile  sou th  o f Gordon, W ilk inson  County, exposing  
th ic k  T u sca loosa  k a o lin  o v e r la in  by T iv o la  lim e
sto n e  and Twiggs c la y .



13^

F ig .  66

D iscon form ity  se p a r a tin g  w h ite  T uscaloosa  k a o lin  
and w h ite  to  gray , w eathered  T iv o la  lim e s to n e , 1 
m ile  south  o f  Gordon, W ilk inson  County.
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F ig .  67

Crimbly T iv o la  lim e s to n e , 1 m ile  sou th  
o f Gordon, W ilk inson  County.
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the fo llo w in g  s e c t io n  i s  exposed •§■ m ile  w est o f G eorgia High

way ^9> a t an e le v a t io n  o f 626 f e e t :

' F e e t

Eocene :

B arnw ell form ation :

Irw in ton  sand member :

5» L oosely  c o n s o lid a te d , b r i l l i a n t  
red  to  dark r e d , f in e  to  co a rse 
g ra in ed , a r g i l la c e o u s  quartz  
sand, w ith  s c a tte r e d  quartz peb
b le s  a t ta in in g  two in ch e s  in  d i 
ameter a t  b a se ..........................................  8

Twiggs c la y  member:

4-. G reen ish -gray , b lo ck y , p l a s t i c ,  
f u l l e r ' s  ea r th  type c la y ,  w ith  
lo c a l  sandy lam in ae...............................  10

3 . G reen ish -gray , sandy, f u l l e r ' s  
ea r th  typ e  c la y ,  w ith  w h ite  
ch a lk  n o d u le s . Top 2 f e e t  ex
trem ely  f  o s s i l i f  e r o u s ..........................  6

2 . Dark b lu e , c a lc a r e o u s , b locky  
c la y ,  co n ta in in g  abundant p e l-  
ecypods and gastrop ods w ith  
o r ig in a l ,  but very  f r a g i l e  s h e l l  
m a te r ia l .................................... . . . .  . . .  7

Unconform ity ( im p e r c e p tib le )

Upper C retaceou s:

T u sca loosa  form ation :

1 . M assive, w h ite  to  r e d d is h -y e l
lo w , f in e  k a o lin ic  s a n d . . . ............... 10

Beds N os. 2 through 5 in. the aforem entioned  exposure  

are  p re se n t n orth  and south  o f th e  r a ilr o a d  b r id g e . The base
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F ig .  68

Twiggs c la y  member exposed a long tra ck s  
o f  G eorgia R a ilr o a d , 1 m ile  n o r th e a st  of 
P o s t e l l ,  Jones Com ity.
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« S

F ig .  69

B lock y , b lu e , f o s s i l i f e r o u s , f u l l e r ' s  
ea r th  type c la y  exposed a t  tr a c k  l e v e l ,  
1 m ile  n o r th e a st  of P o s t e l l ,  Jones Coun
t y ,
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F ig .  70

Hard, m a ss iv e ly  bedded T u sca loosa  sandstone exposed  
a lon g  tra ck s  o f  G eorgia R a ilr o a d , 1 .2 5  m ile s  n o rth 
e a s t  o f P o s t e l l ,  Jones County.



l4o
o f Bed No. 2 i s  exposed  to  th e l e v e l  o f  th e  r a i lr o a d  tr a c k s .  

Bed No. 1 i s  exposed ig- m ile n o r th e a st  o f  the r a i lr o a d  b r id g e ,  

beneath  the wagon b rid ge  o v erp a ss.

Baldwin Coimty 

A w e ll-e x p o se d  s e c t io n  o f Jackson beds crop s ou t in  

sou th w estern  Baldw in County, 1-&- m ile s  so u th ea s t  o f  S tev en s  

P o tte r y , and 5*7 m ile s  n o r th ea st o f  Gordon, W ilk in son  County, 

in  the k a o lin  quarry o f  the G eneral R e fr a c to r ie s  Company, -g- 

m ile  e a s t  o f G eorgia Highway 24-3.

In  th e e a s te r n  fa c e  o f  th e  quarry, the follovri.ng s e c 

t io n  was observed  a t  an e le v a t io n  o f 330 f e e t :

F e e t

Eocene:

B arnw ell form ation:

Irw in to n  sand member :

5« M a ssiv e , dark r e d , a n g u la r , a r 
g i l la c e o u s ,  f in e -g r a in e d  quartz  
sand to  top o f  quarry. Lower 
p a rt o f  bed c o n ta in s  lam inae  
o f  weathered f u l l e r ’s  ea r th  
ty p e  c la y ....................................................

Twiggs c la y  member:

4-. Sandy, cream -colored  to  r e d -  
s ta in e d  f u l l e r ’s ea r th  type  
c l a y ................................................................  18

3» Dark b lu e , c a lc a r e o u s , b lock y  
c la y  or m arl, co n ta in in g  abun
d ant p elecyp ods and gastrop od s  
w ith  o r ig in a l  but very  f r a g i l e  
s h e l l  m a te r ia l (e q u iv a le n t  o f



2-h l

Bed No, 2 a t  P o s t e l l ) ..........................  23

2 . L ig h t g r e e n ish -g r a y , g la u co n i
t i c  quartz sand , f i l l i n g  ir r e g u 
l a r i t i e s  in  C retaceou s s u r f a c e . . .  2

U nconform ity;

Upper C retaceous:

T u sca loosa  form ation :

1 . M assive , pure w h ite  k a o lin  to
f lo o r  o f  quarry........................................  21

Hancock County 

Cropping out in  a road cu t c u lv e r t  on G eorgia Highway 

2h8, 3 .5  m ile s  sou th  o f  J e w e ll in  e a s te r n  Hancock County, the  

fo llo w in g  s e c t io n  was observed a t  an e le v a t io n  o f 525 f e e t  

above sea  l e v e l :

F e e t

Eocene:

B arnw ell form ation :

Irvnnton  sand member :

Brownish to  r e d d ish , f in e  to  
m edium -grained, cross-b ed d ed , 
a r g i l la c e o u s  q uartz sand w ith  
green  c la y  b a l l s  a t  b a se ............

Twiggs c la y  member :

3 .  Y ellow  to  g reen , h a ck ly , p la s 
t i c  , sandy c la y  o f f u l l e r ’s 
ea r th  t y p e . .......................................... .

Channel Sands:

2 . Orange to  r e d , c o a r s e , angu lar, 
cr o ss-b e d d ed , a r k o s ic  sand, w ith
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:

F ig .  71

K aolin  quarry of G eneral R e fr a c to r ie s  Company, 1 .5  
m ile s  so u th e a s t  o f S tev en s P o tte r y , B aldw in County, 
exp osin g  m a ss iv e ly  bedded T u sca lo o sa  k a o lin ,  over-  
l a i n  by th ic k  s e c t io n  o f gray to  b lu e  Twiggs c la y ,  
and m assive Irw in ton  sand.



I h 3

F ig .  72

South  fa c e  o f S tev en s P o tter y  quarry, r e v e a lin g  
d isc o n fo r m ity  betw een th ic k  T u sca loosa  k a o lin  
and m assive Twiggs c la y .



l¥ f

F ig .  73

N orth fa c e  of S tev en s P o ttery  quarry, ex 
p o sin g  m assive Twiggs c la y  o v e r la in  by th in  
Irw in to n  sand . T u sca loosa  k a o lin  p r a c t ic a l ly  
covered  by Twiggs c la y  ta lu s  a t  base o f ex 
p o su re .



Ih5
p eb b le s  a t ta in in g  four in c h es  
in  d ia m e te r . .....................................

U nconform ity:

Pre-Cambrian:

1 .  F resh  to  h ig h ly  w eathered , gray , 
medium to  co a r se ly  c r y s t a l l in e  
g r a n it e ....................................................  3

W ashington County 

The B arnw ell fo rm a tio n  u n d e r lie s  th e  major p a rt o f  

W ashington County, but exp osu res of com plete s e c t io n s  are few , 

due to  concealm ent by overburden, or due to  m iners* s tr ip p in g  

th e  B arnw ell cover to  expose the T u sca loosa  k a o l in .  The 

Twiggs c la y  and Irw in ton  sand members are r e a d i ly  reco g n ized  

where exposed in  road c u ts  and k a o lin  q u a r r ie s .

The rocks o f Jackson  age in  W ashington County have 

been w e l l - d is s e c t e d  by such  stream s as B u ffa lo  and W illiam son  

Swamp c r e e k s , and Ogeechee R iv e r , and th e ir  t r ib u t a r i e s ,  which 

in  p la c e s  have cu t in to  th e  u n d erly in g  T u sca loosa  k a o lin .

An i s o la t e d  ou tcrop  o f  lim e s to n e , a m ile  sou th  o f the  

courthouse a t  S a n d e r s v i l le ,  was rep orted  by V eatch and S te 

phenson (1 9 1 1 , pp. 253- 2 9 5 ) as p art o f  th e  McBean fo rm a tio n . 

Cooke and Shearer ( I 9 1 8 , pp. 68- 6 9 ) la t e r  d esc r ib ed  th e  same 

bed a t  th e head o f  L im estone Creek as B arnw ell in  a g e . In  a 

la t e r  p u b lic a t io n , Cooke (19^3> p . 62) named th e  se v e n te en -  

f o o t  lim esto n e  s e c t io n  th e  S a n d e r s v il le  lim esto n e  member of 

th e  B arnw ell fo rm a tio n , w ith  type l o c a l i t y  a t  S a n d e r s v i l le ,



1 -̂6

F ig .  7k-

Twiggs c la y  member in  c o n ta c t  w ith  pre-Cambrian 
g r a n ite  a lon g  G eorgia Highway 24# , 3*5 m ile s  
sou th  o f J e w e l l ,  Hancock County.



1^7

F ig .  75

W eathered Twiggs c la y  a lon g  G eorgia Highway 2^8, 
3 .5  m ile s  south of J e w e ll ,  Hancock C ounty.



Ik8

F ig .  76

Twiggs c la y  member o v e r la in  by Irw in ton  
sand member a lon g  G eorgia Highway 2h-8, 
3*5 m ile s  south  of J e w e ll ,  Hancock Coun
t y ,



1^9

W ashington County,

The w r iter  v i s i t e d  th e o ld  Champion C lay Mine, a m ile  

sou th  o f S a n d e r s v i l le , as w e l l  as o ther areas where t h i s  s e 

quence has been r e p o r te d , but d isco v ered  on ly  a sm all amount 

o f l im e s to n e , w ith  a few  f o s s i l  remains in c lu d in g  O strea  

georg ian a  Conrad, b ryozoan s, and a p o s s ib le  P e r ia r chus g u in -  

g u e fa r iu s  (S a y ).

The fo llo w in g  s e c t io n  d escr ib ed  by Cooke (1918> P«

6 9 ) occu rs a t an e le v a t io n  o f f e e t  above sea  l e v e l ;

F e e t

B arnw ell form ation :

6 . Red sand to  top o f h i l l   10 +

5’. Coarse gray sa n d sto n e , ir r e g u la r ly  
in d u rated  and term in a tin g  l a t e r a l l y  
in  red san d .........................................................  6

4 . Gray sand , o x id iz e d  red  and y e llo w ,
exposed  a lo n g  ro a d ........................................  15

3* L ig h t-g ra y  ch a lk y  lim e sto n e ;  con
tains" M o rto n ella  g u in g u efa r ia  (Say) 
in  abundance and c a s t s  o f  o th er  
f o s s i l s ;  O strea  georgiana i s  r e 
ported  h e r e . Exposed in  s in k .................. 12

2 . Gray, very  sandy lim esto n e  w ith
obscure f o s s i l s ...............................................  5 -

1 .  B r ig h t b lu e  in co h eren t sand , ap
p a r e n tly  grad ing in to  gray sandy 
l im e s to n e . Exposed in  stream  b e
low  s in k ................................................................  2

In  a road c u t on G eorgia Highway 248 , 5*75 m ile s  n orth  

of W arthen, th e  fo l lo w in g  s e c t io n  was observed  a t  an e le v a t io n



F e e t

1 5 0

o f  502 f e e t  above sea  l e v e l :

B arnw ell form ation :

Irw in ton  sand member:

2 . B r i l l ia n t  to  dark red  to  y e llo w ,  
f in e  to  m edium -grained, a r g i l l a 
c e o u s , cross-b ed d ed  q uartz  sand 
to  top of c u t .................................................. 15

Twiggs c la y  member:

1 .  Gray to  b lu e , b lo c k y , p l a s t i c ,  
f u l l e r ’ s ea r th  ty p e  c la y  to
l e v e l  o f  road .................................................. 15

B arnw ell ou tcrops a ls o  occur in  a road cut on G eorgia  

Highway 102 , a m ile  n o r th e a st  o f  W arthen, a t  an e le v a t io n  o f  

500 f e e t  above sea  l e v e l :

F e e t

B arnw ell form ation :

Irw in ton  sand member:

2 . Dark re d , f in e  to  m edium -grained, 
a r g i l la c e o u s  q uartz sand to  top
of c u t .........................    10

Twiggs c la y  member:

1 .  L ig h t gray to  r u s ty  brown, b locky, 
p l a s t i c ,  f u l l e r ’s e a r th  type c la y  
to  l e v e l  o f  road ........................................... 10

On the O tis  Parker p ro p er ty , 6 m ile s  north o f Sanders

v i l l e ,  and 2 m ile s  w est o f G eorgia Highway 1 5 , on th e  p in e  

covered  sou th  s lo p e  o f L i t t l e  Keg C reek , the fo llo w in g  s e c -
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F ig .  77

Weathered Twiggs c la y  o v e r la in  by m assive
Irw in ton  sand a lon g  G eorgia Highway 2^^, 
5 .7 5  m ile s  n o rth  o f  War th en , W ashington  
C ounty.
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F ig .  78

B lo ck y , l ig h t - g r a y  to  brow i Twiggs c la y  
exposed  a lon g  G eorgia Highway 102 , 1 
m ile  n o r th e a s t  o f W arthen, W ashington  
County.



153

was

F ig . 79

Gray to  y e l lo w is h  Tifiggs c la y  o v e r la in  
by m a ss iv e , b r i l l i a n t  red  Irw in ton  sand 
in  g u lly  on O tis  Parker p ro p e r ty , 6 m ile s  
n orth  o f S a n d e r s v i l le ,  W ashington County.



15^

t io n  i s  exposed in  a d eep ly  eroded g n lly  a t  an e le v a t io n  o f  

250 f e e t :

F e e t

B arnw ell form ation :

Irw in ton  sand member:

2 . B r i l l i a n t  to  dark red , f in e  to  
medium -grained quartz sand, w ith  
th in  lam inae o f  y e llo w  sandy c la y  
a t  b a s e . ............................................................  18

Twiggs c la y  member:

1 .  Gray to  y e l lo w is h , b lo ck y , p la s t i c  
c la y  o f f u l l e r ’ s ea r th  type to  b o t
tom o f  g u l l y . . . . . . .   .................................  10

In  an abandoned quarry of the Hale B rothers K aolin  

Company, 1 ^ .5  m ile s  w est o f S a n d e r s v i l le ,  and 1 .5  m ile s  north  

o f G eorgia Highway 2^ on the D eepstep Road, w est o f B u ffa lo  

C reek, th e fo llo w in g  s e c t io n  was observed a t  an e le v a t io n  o f  

237 f e e t :

F e e t

Eocene: •

B arnw ell form ation :

Irw in ton  sand member :

3 . Dark red  to  la v e n d er , brown to  
dark y e llo w , very  f in e -g r a in e d ,  
a r g i l la c e o u s ,  m icaceous quartz  
sand , w ith  th in  s tr e a k s  o f p la s 
t i c  gray c la y  a t ta in in g  an in ch  
in  th ic k n e s s  in  lower p a r t , and 
a la y e r  o f ferru g in o u s nodu les  
a t  t o p ...................................... ....................  20
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Twiggs c la y  member :

2 . Gray to  y e l lo w , b lo c k y , p l a s t i c ,
f u l l e r ’s e a r th  type c l a y ...................  1

U nconform ity:

Upper C retaceous:

T u sca loosa  form ation :

1 . M assive w h ite  k a o lin  to  quarry
f l o o r ...................................................................12

On G eorgia Highway 6 8 , the fo llo w in g  s e c t io n  was ob

served  in  a road cu t 8 m ile s  sou th w est o f  T e n n il le , a t  an 

e le v a t io n  o f  380 f e e t  above sea  l e v e l ;

F e e t

B arnw ell form ation :

Irw in ton  sand member;

3 . B r i l l i a n t  to  dark red  to  y e llo w ,  
f in e -g r a in e d , a r g i l la c e o u s  quartz  
sand to  top  o f c u t .................................  6

Twiggs c la y  member:

2 . G ra y ish -g reen , h a c k ly , b lo ck y , 
p la s t i c  f u l l e r ' s  e a r th  type c la y ,  
in terb ed ded  in  low er p a r t w ith  
la y e r s  of r e d ,  a r g i l la c e o u s  sand 
from ^  to  3 in ch es  in  t h ic k n e s s . . 6

1 . Y ellow , f in e -g r a in e d , a r g i l la c e o u s  
quartz sand, w ith  le n s e s  o f o v er -  
ly in g  gray c l a y ........................................  1

A m ile  w est o f S a n d e r s v il le  c i t y  l i m i t s ,  on the e a s t  

s lo p e  o f L im estone C reek, a road c u t  on Georgia Highway 2k  

exposes th e  fo llo w in g  s e c t io n  a t  k^8  f e e t  above sea  l e v e l :
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F ig .  80

Hale B roth ers K aolin  M ine, 1 ^ .5  m ile s  w est o f  San
d e r s v i l l e ,  W ashington C ounty, exp osin g  m assive  Tus
c a lo o sa  • k a o l in  o v e r la in  by th in  Twiggs c la y  and 
m a ssiv e , red  Irw in ton  sand .

\
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F ig .  81

M a ssiv e ly  "bedded, p it t e d  Ir-v-n.nton sand , H ale Bro
th e r s  K a o lin  M ine, 1^ .5  m ile s  w est o f Sanders
v i l l e ,  W ashington County.
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F ig .  82

Blocky Twiggs c la y  exposed  along G eorgia  
Highway 68 , 8 m ile s  so u th  o f T e n n il le ,  
W ashington County.
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F ig .  83

Exposure o f Twiggs c la y  member (below ) and m assive
l y  bedded, red Irw in ton  sand, a lo n g  G eorgia Highway 
24-, 1 m ile  w est o f  S a n d e r s v i l le , W ashington County.
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F ig .  8^

W eathered, b lock y  Twiggs c l a y •o v e r la in  by 
m a ss iv e , p i t t e d  Irw in ton  sand , a long Geor
g ia  Highway 2 k ,  1 m ile  w est o f S a n d e r s v i l le , 
W ashington County.



l 6 l .
F e e t

B a rn -w e ll  f o r m a t i o n :

Irw in to n  sand member :

2 . B r i l l i a n t  to dark red to  y e llo w , 
f in e -g r a in e d , a r g i l la c e o u s ,  quartz  
sand to  top o f c u t ..................... ................ 15

Twiggs c la y  member:

1 . Gray to  y e l lo w is h -w h ite , p l a s t i c ,  
b lo ck y , f u l l e r ' s  ea r th  type c la y ,  
in terb ed d ed  w ith  th in  lam inae o f  
y e llo w , f in e -g r a in e d  quartz sand, 
from 1 /8  to  2 in ch es  in  th ic k n e s s . .  ^

G lascock County

G lascock County i s  u n d er la in  by the B arnw ell forma

t io n .  S e v e r a l o f  the members o f th e  B arnw ell are re co g n iza 

b le ,  in c lu d in g  th e  Twiggs c la y ,  th e  Upper Sand member, and 

th e  topm ost y e llo w  to  brown a r g i l la c e o u s  quartz sand member. 

The Irw in ton  and S a n d e r sv ille  members are n o t recogn ized  th u s  

fa r  n o rth w est.

The exposed  B arnw ell beds in  G lascock County are d i s 

se c ted  by O geechee R iver and Rocky Comfort and Deep c r e e k s .  

Only between th e  two l a t t e r  strea m s, h  m ile s  e a s t  o f G ibson, 

and m ile  sou th  o f  G eorgia Highway 80 , was a ty p ic a l  s e c t io n  

exposed during t h i s  in v e s t ig a t io n .  At the f i r e - c l a y  mine o f  

th e Harbison-W alker R e fr a c to r ie s  Company, so u th ea st o f  Gib

so n , the follovriLng s e c t io n  was observed  a t an e le v a t io n  o f  

3^6 f e e t  above sea  l e v e l :
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F ig .  85

H arbison-W alker f i r e c la y  m ine, m ile s  e a s t  
of G ibson, G lascock Coamty, exp osin g  m assive  
T u sca loosa  k a o lin  o v e r la in  by Twiggs c la y  
member and sands o f  Upper Sand member, and 
uppermost B arnw ell san ds.
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F e e t

Eocene; •

B a r n w e l l  f o r m a t i o n :

Topmost Sand member;

F in e -g r a in e d , y e llo w  to  brown, 
im indnrated , m a ssiv e , a r g i l l a 
ceous quartz sand to  top  o f  
quarry....................    7

Upper Sand member;

3 . Hard, con glom eratic  la y er  o f  
y e llo w  to  brown quartz sand 
and p e b b le s .................................................  3

Twiggs c la y  member ;

2 . M assive, g ra y ish -g re en , h a ck ly , 
b lo ck y , f u l l e r ' s  earth  type c la y ,  
w ith  l i g n i t e  p a r tin g s  a t  b a se ,  
f i l l i n g  ir r e g u la r i t i e s  on Cre
taceou s s u r fa c e ........................................  2

U nconform ity;

Upper C retaceou s;

T u sca loosa  form ation;

1 . B lu ish -g ra y  to  w h ite , m assive
k a o lin  to  f lo o r  o f  quarry   10

J e f fe r s o n  County

The sands and c la y s  o f th e  Barnw ell form a tio n  extend  

southward from G lascock in to  J e f fe r s o n  County, u n d er ly in g  

p r a c t ic a l ly  a l l  o f  th e  l a t t e r  cou n ty .

On th e  e a s t  bank o f  Rocky Comfort Creek on Georgia  

Highway 171 , a road c u t  3 /^  m ile  w est o f  L o u is v i l le  exp oses  

th e  fo llo w in g  s e c t io n  e a s t  o f th e  o ld  wagon b rid ge w hich cros-
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F ig .  86

Road c u t  .7 5  m ile  w est of L o u i s v i l l e ,  J e f 
fe r s o n  C ounty, exp osin g  sands and f u l l e r ' s  
e a r th  o f Twiggs c la y  member, and Irw in ton  
sand member.
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F ig .  87

H ackly Twiggs c la y ,  .7 5  m ile  w est o f  
L o u i s v i l l e ,  J e f fe r s o n  County.
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s e s  th e  creek  a t  an e le v a t io n  o f 320 f e e t  above sea  l e v e l :

F e e t

B arnw ell form ation:

Topmost Sand member :

6 . M a ssiv e , b r i l l i a n t  to  dark red , 
f in e -g r a in e d , a r g i l la c e o u s ,  un
c o n so lid a te d  q uartz  san d .........................  15

Irw in ton  sand member:

5 . M a ssiv e , brotm to  y e llo w , f in e 
g ra in ed , u n c o n so lid a ted  quartz  
s a n d .........................................................................  6

Twiggs c la y  member:

4-, Green, h a ck ly , b lo c k y , p l a s t i c ,
f u l l e r ' s  e a r th  ty p e  c l a y . . .....................  3

3 . F in e -g r a in e d , dark y e llo w  to
brown quartz san d ........  .................................  4-

2 . F in e  to  m edium -grained, dark re d , 
a r g i l la c e o u s  q u artz  s a n d . ..................   7

1 . Gray to  w h ite  and y e llo w , f in e 
grained  quartz sand to  l e v e l  o f  
r o a d .   ..................................  6

A m ile  ^outh o f  Wrens on TJ. S . Highway 1 (G eorgia  

Highways 4- and 17)» th e  fo llo tv in g  s e c t io n  i s  exposed on th e  

n orth  s lo p e  o f  Brushy Creek a t  an e le v a t io n  o f 4-23 f e e t  above 

sea  l e v e l :

F e e t

B arnw ell form ation :

Irw in ton  sand member :

3 . Dark r e d , a r g i l la c e o u s ,  f in e  to
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F i g .  88

R oad  c u t  o n  w e s t  s i d e  o f  U . S .  H ig hw ay  1 ,  1  m i l e  
s o u t h  o f  W re n s , J e f f e r s o n  C o u n t y , e x p o s i n g  T w iggs 
c l a y  member o v e r l a i n  by  d a r k  r e d  I r m n t o n  s a n d .
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m editua-grained q iiartz sand, w ith  
th in  lam inae o f  l ig h t -g r e e n  f u l 
l e r  's  e a r th  type c la y  near b a s e . . . .  20

Twiggs c la y  member:

2 . S l ig h t ly  in d u ra ted , porous, h a c k ly ,
green  c la y  o f f u l l e r ' s  ea r th  t y p e . .  7

1 .  C oncealed in t e r v a l  to  creek  l e v e l . .  5

Burke County

Only th ree  exposures o f  Jackson  s t r a ta  were d isco v ered  

in  Burke County during  th e  p r e se n t  in v e s t ig a t io n ,  two near

Savannah R iver in  the e a s te r n  p a rt o f  th e  County, and a th ir d

a t  Keys M ill  in  th e  n o rth w estern  corner o f  the co u n ty , 3 m ile s  

n orth  o f  S t .  C la ir .  In  Burke County th e  w r iter  observed  the  

f i r s t  occurrence o f  th e  b a sa l p a rt o f  th e  Twiggs c la y  member, 

th e  O strea  georg ian a  Conrad zon e.

At R ed 's Pond (fo rm erly  Keys M i l l ) ,  3 m ile s  so u th ea st  

o f  K e y s v i l le  and 3 m ile s  n orth  o f  S t .  C la ir ,  the fo llo w in g  

exposure occu rs on th e  e a s t  s lo p e  o f  the m i l l  pond on Reedy 

Creek 320 f e e t  above se a  l e v e l :

F e e t

B arnw ell form ation :

Irw in ton  sand member :

5 . Dark r e d , a r g i l la c e o u s ,  f in e -g r a in e d  
quartz sand c o n ta in in g  lam inae o f  
g r e e n is h -y e llo w , p l a s t i c ,  hack ly  
c la y  near b a se .................................................. 35

Coarse y e l lo w  quartz sand w ith  
l i g n i t e  p a r t in g s  a t  b a se ........................ .. 10
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F i g .  89

Top o f  O s t r e a  g e o r g i a n a  C o n ra d  z o n e ,  R e d ' s  
Pond (K eys M i l l ) ,  3 m i l e s  s o u t h e a s t  o f  
K e y s v i l l e ,  B u rk e  C o u n ty .
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m

P i g .  90

M a s s i v e l y  b e d d e d  T iv lggs c l a y ,  R e d ' s  P o n d ,  3 m i l e s  
s o u t h e a s t  o f  K e y s v i l l e ,  B u rk e  C o u n ty .
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&

^ * 1

F i g .  91

B lo c k y  T w iggs  c l a y ,  R e d ' s  P o n d ,  3 m i l e s  
s o u t h e a s t  o f  K e y s v i l l e ,  B u rk e  C o u n ty .
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Twiggs c la y  member:

3 . P a le -g r e e n , h a c k ly , f u l l e r ’s 
ea rth  type c la y  a lo n g  narrow  
road above pond...............................

2 . Bed o f  la r g e  o y ster  s h e l l s  (O strea  
georgiana Conrad zone) in  a m atrix  
of hard, w h ite  to  red d ish  lim e 
sto n e  and green  p la s t i c  c la y .
(New water w e l l  rep o r ted  to  pene
tr a te  t h i s  bed a t  depth  o f f o r t y -  
f i v e  f e e t ) . ........................... o b s e r v e d . . . .

1 .  C oncealed in t e r v a l  to  pond l e v e l . . . .  5

The m a jo r ity  o f  th e  e a r l ie r  w r ite r s  r e p o r t  the p r e s 

ence o f  B arnw ell l i t h o lo g y  a t  S h e l l  B lu ff  on Savannah R iv e r .  

A ll  o f  th e  beds a t  t h i s  l o c a l i t y  were form erly  a ss ig n e d  to  

th e  C la iborne group, th e  c o n ta c t  between th e  B arnw ell and 

McBean form ation s b ein g  co n sid ered  a s  the top o f  th e  O strea  

georgian a Conrad zon e. A stu d y  o f  th e  faunas a t  t h i s  l o c a l i 

ty  by Vaughan (1 9 1 1 , p . 24-0), however, r e v e a le d  the p resen ce  

o f  a d i s t i n c t  Jackson  assem b lage , which n e c e s s i t a t e d  r a i s in g  

th e  O strea georgiana Conrad zone so  a s to  in c lu d e  i t  in  th e  

low er p art o f th e  B arn w ell.

During the p r e se n t  in v e s t ig a t io n ,  the S h e l l  B lu f f  

l o c a l i t y  was in a c c e s s ib le  to  th e  w r it e r .  The fo llo w in g  s e c 

t io n  i s  th a t  o f Cooke and Shearer (1918 , p . 6 l ) :

F e e t

B arnw ell form ation :

7 . A pparently  a l l  red a r g i l la c e o u s
sand to  l e v e l  o f upland p la in .  The
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s ï i r f a c e  o f  t h e  p l a i n  i s  c o v e r e d  
by  s e v e r a l  f e e t  o f  l o o s e  g r a y  
s a n d ,  b n t  c l a y e y  s a n d  f o r  r o a d  
b u i l d i n g  i s  o b t a i n e d  f ro m  s h a l 
low  t r e n c h e s  a l o n g  t h e  r o a d s .............  3 5

6 .  O s t r e a  g e o r g i a n a  z o n e .  The b a s e  
o f  t h e  o y s t e r  b e d  i s  80  f e e t  ab o ve  
z e r o  w a t e r  l e v e l  i n  t h e  r i v e r ,  and  
a l t h o u g h  e x p o s u r e s  a r e  n o t  c o n t i n u 
o u s ,  o y s t e r s  a r e  f o u n d  up t o  110 
f e e t  ab o v e  w a te r  l e v e l .  The oy 
s t e r  b e d  a t  t h e  b a s e  o f  t h e  zone 
c o n t a i n s  v e r y  l a r g e  s h e l l s  i n  a 
m a t r i x  o f  y e l l o w i s h  s a n d .  Above 
t h i s  i s  a  b e d  o f  c a l c a r e o u s  c o n 
g l o m e r a t e  c o n t a i n i n g  q u a r t z  p e b 
b l e s .  Above t h e  c o n g lo m e r a t e  bed  
t h e  o y s t e r s  a r e  i n  a  m a t r i x  o f  
y e l l o w i s h  m a r l  o r  h a r d  c a l c a r e o u s  
c l a y ,  h a v in g  some o f  t h e  c h a r a c 
t e r i s t i c s  o f  f u l l e r ’ s e a r t h .  The 
m a t r i x  o f  t h e  o y s t e r  s h e l l s  c o n 
t a i n s  B ry o z o a  o f  t h e  R i c h  H i l l  
f a c i e s  o f  t h e  J a c k s o n  f a u n a    30

McBean f o r m a t i o n :

5* C o n c e a le d  i n t e r v a l  b e tw e e n  u p p e r  
an d  lo w e r  b l u f f s .  C o v e re d  b y  
t a l u s  f ro m  t h e  O s t r e a  g e o r g i a n a  
zon e  an d  o t h e r  o v e r l y i n g  f o r m a 
t i o n s  b u t  p r o b a b l y  i s  a  b e d  o f  
s a n d ..........................................................................  10

k-. M o d e r a t e ly  h a r d  t o  h a r d  l i g h t -
c o l o r e d  m a r l ,  w i t h  f e w  f o s s i l s . . . .  9

3 .  L edge  o f  h a r d  b row n  c o q u in a 
l i k e  r o c k ,  w i t h  n u m ero u s  h o l lo w  
c a s t s  o f  f o s s i l s ............................................ 6

2 . White to  p u r p lish  sandy lim e s to n e , 
made up la r g e ly  o f f o s s i l s .  This 
i s  the m ost im portant f o s s i l i f e r -  
ous stratum  o f  the McBean forma
t io n ,  and Vaughan c o l le c t e d  from  
i t  a t o t a l  o f  35 s p e c ie s .  I t  i s  
c h a r a c te r iz e d  by la r g e  specim ens 
o f O strea s e l la e f o r m is ..........................
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1 .  Sandy and a r g i l la c e o u s  m arl, 

n o t abundantly f o s s i l i f e r o u s ;  
in  la y e r s  d i f f e r in g  co n s id e r 
a b ly  in  c o lo r ,  h ard n ess, and 
ch em ica l co m p o sitio n . A num
ber of a n a ly ses  show ca lcium  
carbonate co n ten t ran gin g  from  
5’0 to  90 per c e n t ,  but the a c
tu a l  lo c a l  v a r ia t io n  i s  even  
g r e a te r , fo r  th e se  are th in  
le d g e s  o f  com p aratively  pure 
lim esto n e  and other beds of 
s l i g h t l y  ca lc a re o u s  sand and 
c la y .  The c o lo r ,  as a w hole, 
appears l i g h t  gray , but in 
d iv id u a l beds have v a r io u s  
shades o f  v ftiite , y e l lo w , b u f f ,  
g ra y , and g r e e n ish -y e llo w .
T h is bed i s  exposed as an a l 
m ost v e r t i c a l  c l i f f ,  r i s in g  
from water l e v e l ,  in  w hich th e  
harder la y e r s  form p r o je c t in g  
l e d g e s .............................................................. 50

In  a road cu t on th e  S h e l l  B luff-M cBean ro a d , 1 .5  m ile s  

n orth w est o f  S h e l l  B lu f f  Community, the fo llo w in g  s e c t io n  was 

ob served  on the e a s t  s id e  o f  th e  road a t  an e le v a t io n  o f  256 

f e e t  above sea  l e v e l :

F e e t

B arnw ell form ation :

Irw in ton  sand member?

3 . Dark r e d , a r g i l la c e o u s ,  f in e  to  
m edium -grained quartz sand to  top  
o f  c u t .  ...........     15

Twiggs c la y  member :

2 .  Y ellow  to  g re en ish -g r a y  and r e d -  
s ta in e d , h a ck ly , b lo ck y , sandy  
c la y  o f  f u l l e r ' s  ea r th  typ e con
ta in in g  b ryozoa...................................................  3
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1 .  Hard to  very  s o f t ,  red  quartz  

sand, c o n ta in in g  la y e r s  o f  hema- 
t i t i c  m a te r ia l from to  2 In ch es  
th ic k  to  bottom  o f  c u t ................................  3

T his s e c t io n  I s  a t  l e a s t  6 m ile s  from the c l a s s i c a l  

S h e l l  B lu f f  exp osu re , and In  some r e s p e c ts  appears eq u iv a len t  

to  Beds N os. 6 and 7 o f  th e  c l a s s i c  s e c t io n .

In  a road c u t  on G eorgia Highway 56, m ile  so u th ea st  

o f th e  town o f  McBean, th e  fo llo w in g  s e c t io n  was observed  

a t  an e le v a t io n  o f  2^0 f e e t  above sea  l e v e l :

F ee t

B arnw ell form ation :

Irw in ton  sand member?

3 .  Dark r e d , a r g i l la c e o u s ,  f in e  to  
m edium -grained quartz sand to  top  
o f  road c u t ............................................   6

2 . Very hard , gray to  w h ite , s l l l c l -  
f l e d ,  f o s s i l i f e r o u s  lim esto n e  or 
m a r l. .  .........................................    8

1 .  Dark red  to  la v e n d er , f in e -g r a in e d ,  
a r g i l la c e o u s  quartz sand, streak ed  
w ith  th in  lam inae o f  gray , sandy 
c l a y .......................................................................... 3 -1 0

Richmond and Burke C oun ties

During th e  p r e se n t  I n v e s t ig a t io n ,  th e  w r ite r  endeavored  

to  v i s i t  s e v e r a l l o c a l i t i e s  m entioned by p rev io u s authors In  

th e  n orth eastern m ost a rea s o f  outcrop  o f  Jackson  b ed s, but 

th e se  were e i th e r  I n a c c e s s ib le  or o b l i t e r a t e d .

In  Richmond County, accord in g  to  Cooke and Shearer
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F i g .  92

G u l ly  a l o n g  S h e l l  B lu f f -M c B e a n  r o a d ,  1 . 5  m i l e s  
n o r t h w e s t  o f  S h e l l  B l u f f  C onm iun ity , e x p o s in g  r e d  
s a n d  and  g r e e n  t o  r e d  T w igg s  c l a y ,  a n d  p r o b a b l e  
I r w i n t o n  s a n d  ( a b o v e ) .



177

F ig .  93

S p a r s e l y  f o s s i l i f e r o u s  T w ig g s  c l a y  o v e r l a i n  b y  
p r o b a b l e  I r w i n t o n  s a n d ,  a lo n g  S h e l l  B l u f f -  
McBean r o a d .
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.......

  =

1*-Y & 6 A
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F i g .  9 4

D a r k  r e d  t o  l a v e n d e r ,  lo w er B a r n w e l l  s a n d ,  o v e r-  
l a i n  b y  b l o c k y ,  f u l l e r ' s  e a r t h  t y p e  c l a y  a n d  
l i m e s t o n e  o f  T w ig g s  c l a y  m em ber, a l o n g  G e o r g ia  
H ighw ay  5 6 ,  *5 m i l e  s o u t h e a s t  o f  M cBean, B u rk e  
C o u n t y .
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(1918 , pp. 63- 6 5 ) ,  "the B arnw ell form ation  caps th e h i l l s  

n o rth  o f  McBean C reek, where i t  o v e r l ie s  th e McBean fo rm a tio n , 

hut in  th e absence o f c h a r a c te r is t ic  beds i t  i s  a lm ost impos

s ib le  to  d is t in g u is h  one form ation  from a n oth er . In  the v i 

c in i t y  of Bath and in  th e  w estern  p a rt o f  the co u n ty , the  

B arnw ell form ation  c o n ta in s  a t  i t s  base beds o f in du rated  f u l 

l e r  ' s ea r th  vrtiich d ir e c t ly  o v e r l ie  th e  C retaceou s."

F o llo w in g  i s  a s e c t io n  measured by Cooke and Shearer  

(1 9 1 8 , p . 61+) on the n orth  s lo p e  o f  Mount Enon, near D ean 's  

B ridge Road, 14- m ile s  sou th w est o f  Augusta and 3 m ile s  n o rth 

e a s t  o f  B ath , Richmond C ounty, a t an e le v a t io n  o f 1+00 f e e t  

above sea  l e v e l :

F e e t

Eocene:

B arnw ell form ation :

8 . A pparently  a l l  red  sand to  top  
o f  h i l l .  Near th e  top  are fr a g 
ments o f  dense banded c h e r ty 
l im e s to n e ....................................................  60

Twiggs c la y  member:

7 . S o ft  w h ite  f u l l e r ' s  ea r th ; as 
th e  top o f  th e  bed i s  n o t ex 
p o sed , th e th ic k n e ss  may be 
grea ter  than in d ic a te d .....................  3

6 .  A r g illa c e o u s  sandstone w ith  
abundant but p oorly  preserved  
f o s s i l s  and rounded quartz peb
b le s  an in ch  in  maximum diame
te r  ......................................................................  1
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5* Coarse y e llo w  sand..............................  11

L igh t-d rab  c la y s to n e , w ith  an
gular and co n ch o id a l fr a c tu r e  
on w ea th er in g . Has a h ig h  8102-  
AlpOo r a t io  and i s  a s i l i c i f i e d  
f u l l e r ' s  e a r th , e x a c t ly  l ik e  
th a t  a t  H atch er' s M ill  and a t  
Wrens, J e f fe r s o n  County...............    11

3 . Gray p l a s t i c  c la y .................................  1

U n c o n f o r m i ty :

Lower C retaceou s;

2 . Indurated  sandy k a o lin  or f l i n t
c la y ................................................................ 10

1 . K a o lin ic  sand , e t c . ,  n o t mea
sured _______

97

The sandy k a o lin  and k a o lin ic  sand are now known to  be 

members o f th e  T u sca loosa  form ation  o f  Upper C retaceous a g e .

The P h in izy  G ully l o c a l i t y ,  in  Columbia County, a m ile  

n o r th e a s t  o f  Grovetoivn was a ls o  s tu d ie d  by Cooke and Shearer  

( 191 8 , p . 64-), but was in a c c e s s ib le  during  the p resen t i n 

v e s t ig a t io n .  T his I s  the l o c a l i t y  from which Berry (1914-, 

pp. I 3 O -I3I )  d escr ib ed  Eocene p la n ts  c o l le c t e d  from the  

Twiggs c la y  member.

F o llo w in g  i s  the s e c t io n  measured and d escr ib ed  by p re

v io u s  ^vriters ( 1918 , p . 64-) in  P h in izy  G u lly , on the o ld  An

gus ta-W rightsboro road , one m ile  n o r th e a s t  o f Grovetown, Co

lumbia County;

F e e t
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E o c e n e  :

B a r n w e l l  f o r m a t i o n :

6 .  Y e l lo w  t o  r e d  a r g i l l a c e o u s  s a n d ,  
c o a r s e  a n d  p e b b ly  n e a r  b a s e .
C ap s  h i l l  t o  e a s t  o f  g u l l y ,  t o  an  
a l t i t u d e  o f  5^0 f e e t .......................................  ^0+

5". L a m in a te d  p l a s t i c  g r e e n i s h  c l a y   0 - 3

C o n g lo m e r a te  o f  v a r i c o l o r e d  k a o l i n  
p e l l e t s  i n  r e d  s a n d .  C o n t a i n s  some 
f r a g m e n t s  o f  l i g n i t i z e d  w o o d . . .   0 - 2

U n c o n f o r m i ty  ( ? )

T if ig g s  c l a y  m em ber:

3 .  L am ina ted , s h a l y  f u l l e r ' s  e a r t h  
c o n t a i n i n g  l o c a l  l e a f  i m p r e s s i o n s .
The b e d d in g  d i p s  w e s t  a t  a  s m a l l e r  
a n g l e  t h a n  t h e  u n c o n f o r m i t y  b e lo w .
P i n c h e s  o u t  to w a rd  t h e  e a s t .....................  0 - 6

Lower C r e t a c e o u s :

2 .  S i l i c i f i e d  w h i t e  s a n d y  k a o l i n  o r  
f l i n t  c l a y ;  h a s  b e e n  d e s c r i b e d  a s  
" a r g i l l a c e o u s  s a n d s t o n e . "  The b e d 
d i n g  d i p s  1 0 °  e a s t :  t h e  u n c o n fo r m 
i t y  a b o v e  d i p s  l 5 °  w e s t  i n  t h e  h e a d  
o f  t h e  g u l l y ...........................................................  12

1 .  S o f t  p l a s t i c  w h i t e  k a o l i n ,  i n t e r -  
b e d d e d  w i t h  w h i t e  and  y e l l o w  s a n d ,  
w i t h  some k a o l i n  c o n g lo m e r a t e  n e a r  
t h e  b o t to m  o f  t h e  e x p o s u r e .................. .. 12

As i n  R ichm ond C o u n ty ,  a t  t h e  M ount E n o n  l o c a l i t y ,  t h e  

k a o l i n  b e d s  r e c o r d e d  a s  Lower C r e t a c e o u s  a r e  now a n  e s t a b 

l i s h e d  p a r t  o f  t h e  T u s c a l o o s a  f o r m a t i o n  o f  U pper C r e t a c e o u s  

a g e .



CHAPTER VII 

STRATIGRAPHY, CORRELATION, AND STRUCTURE

S tr a tig r a p h y  and C o r r e la t io n

In the p resen t in te r p r e ta t io n  th e  Jackson group o f  

G eorgia in c lu d es  th e  O cala lim esto n e  (w ith  i t s  lower or T i-  

v o la  member) and i t s  d e l t a ic  e q u iv a le n t  e q u iv a le n t , th e  Barn

w e l l  fo rm a tio n . The B arnw ell s e c t io n  in c lu d e s  th e  Twiggs 

c la y ,  Irw in ton  sand, S a n d e r s v il le  lim e s to n e , and Upper. Sand 

members, a l l  c o r r e la t iv e  w ith  th e  upper p a rt o f  th e  Jackson  

group a t  th e  type l o c a l i t y  in  Jack son , M is s i s s ip p i .

In F lo r id a , the upper p a rt o f  th e  O cala lim esto n e  has 

been d esig n a ted  Ocala " r e s tr ic te d "  (Vernon, 1951» p . I l l ) , 

th e  form ation  having been su b d iv id ed  in to  two u n it s  and c o r 

r e la te d  w ith  two such correspon d ing  beds a t  the type l o c a l i t y .  

The former term "lower Ocala" i s  now termed the Moodys Branch 

fo rm a tio n , and c o n s i s t s  o f two members, the low er or I n g l i s  

member, and the upper or W il l is t o n  member. The Moodys Branch 

form ation  in  F lo r id a  com prises an 8 0 - fo o t  s e c t io n  o f  lim esto n e  

ly in g  unconform ably upon th e  Avon Park lim e sto n e  o f Upper C la i 

borne age. No p a rt o f  the Jackson group o f  G eorgia has been  

proven eq u iv a len t to  the Moodys Branch fo rm a tio n .

182
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The Ocala and B arnw ell fo rm a tio n s of G eorgia are eq u i

v a le n t  to  the upper or O cala " r e s tr ic te d "  o f  th e F lo r id a  s e c 

t io n .  The l i t h o l o g i e s  and faun as o f th e  two lim e s to n e  s e c 

t io n s  are q u ite  s im i la r . The Ocala o f  both areas i s  m arine, 

extrem ely  f o s s i l i f e r o u s ,  very  s o f t  to  very  hard, m a ssiv e , 

w h ite  to  cream -co lored , c o n s is t in g  o f a spongy mass o f  f o s 

s i l  rem ains in  a m atrix  o f f a i r l y  pure ca lciu m  ca rb o n a te .

Large fo r a m in ife r s , e c h in o id s , and m olds and c a s t s  o f  p e le c y -  

pods and gastrop ods are abundant. Bryozoans are the most pro

l i f i c  rem ains, c o n s t i t u t in g  much o f  th e  rock  mass in  both  

a r e a s . Such forms as Amusium ocalanum D a li ,  P e r ia r chus 

l y e l l i  (Conrad) and i t s  c o n ic a l  v a r ie t y  P . p i l e u s - s in e n s i s  

(R a v e n e l) , Rumnhia a r c h e r e n s is  ( T w it c h e l l ) ,  L e n id o c v c lin g  

oca lana  Cushman, P ecten  sp il lm a n i Gabb, P ecten  p erp lan us  

Morton, and many o th e r s , are q u ite  numerous, and serv e  as  

u s e f u l  gu ide f o s s i l s  in  th e  fo rm a tio n .

S e v e r a l s p e c ie s  d isc o v e r e d  in  th e  Ocala o f G eorgia du

r in g  the p resen t in v e s t ig a t io n  a re  rep o rted  a ls o  from th e In 

g l i s  member o f  th e  Moodys Branch fo rm a tio n , in c lu d in g  C assid u -  

Ih s  e r ic s o n i  F is c h e r , Eupatagus mooreanus P i ls b r y ,  and Aea- 

s s i z i a  f lo r id a n a  de L o r io l .  F o s s i l s  from th e O cala o f  Geor

g ia  which occur i n  th e W il l i s t o n  member o f th e  Moodys Branch  

o f  F lo r id a  in c lu d e  S c h iz a s te r  arm iger C lark , P e r o n e lla  cubae 

W eisbord, and Eupatagus d ix ie  Cooke.

In  G eorgia the Ocala lim e s to n e  i s  o v e r la in  by th e  Su-
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wannee lim esto n e  ( F l in t  R iver form ation ) o f  Upper O ligocene  

a g e . At none o f th e  ou tcrop s s tu d ie d  i s  th ere  any ev idence  

of an unconform ity se p a r a tin g  the two u n i t s .

The beds o f upper Jackson age in  G eorgia are c o r r e la 

t i v e  w ith  upper Jackson  u n it s  in  Alabama. The Alabama Jack 

son  s e c t io n  c o n s is t s  o f  th e  upper p a r t o f  the O cala lim e

sto n e  and th ree  members o f  th e  Yazoo c la y ,  lower and upper 

c la y ,  and th e  Cocoa sand . The Moodys Branch form ation  o f  

Alabama i s  e q u iv a le n t  to  th e  lower p a rt o f  the Jackson o f  

F lo r id a . In  c e n tr a l Alabama, a sequence to  n on ca lcar eons 

sands and sh a le s  o f  low er and m iddle Yazoo age in te r f in g e r s  

eastw ard ly  w ith  th e  O cala . These beds are co n sid ered  by 

some (M acN eil, 19^7? C o r r e la t io n  C hart) a p a rt o f  th e  O cala . 

P o s s ib ly  th ey  should  be co n sid ered  as O cala members in  A la 

bama.

In  M is s is s ip p i ,  th e  e n t ir e  upper Jackson  i s  composed 

o f  th e  Yazoo c la y  and th e  Cocoa sand member, th e  la t t e r  ex

ten d in g  westward from Tombigbee R iver a c r o ss  th e  s t a t e  l i n e  

in to  the lower upper p a rt o f  th e  Yazoo.

From e a s t - c e n t r a l  G eorgia , th e  B arnw ell form ation  ex 

ten d s northeastw ard  in to  South C a ro lin a , beyond th e  type l o 

c a l i t y  in  B arnw ell County. Other Jackson  u n it s  in  South  

C aro lin a  are the S an tee lim e s to n e , w h ich , accord in g  to  Cooke 

( 19 3 6 , p . 7 2 ) ,  appears to  be e q u iv a le n t  to  the b a sa l Barn

w e l l ,  and th e  Cooper m arl, vdiich may be e q u iv a le n t  to  the
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upper B a rn w ell. The Santee fauna c o n ta in s  many s p e c ie s  o f  

Bryozoa and ec h in o id s  occu rrin g  in  beds o f e q u iv a le n t  age to  

th e  sou thw est in  G eorgia and Alabama. The lim esto n e  a t  th e  

base o f the B arnw ell in  South C aro lin a  co n ta in s  such forms 

as L en id o cy c lin a  ocalana Cushman, which occurs in  th e  T iv o la  

member a t  v a r io u s  l o c a l i t i e s  in  G eorgia. F oram in ifers and 

other rem ains in  the Cooper m arl o f  South C arolina  su g g e s t  

an age e q u iv a le n t  w ith  Jackson  beds in  the G eorgia s e c t io n .  

F o llo if in g  a stud y  o f  ou tcrop s in  G eorgia where the Cooper 

m arl has been re p o r te d , th e  w r iter  i s  o f the o p in io n  th a t  

th e  u n it  d oes n o t  occur in  th e  S t a t e .  Beds r e fe r r e d  to  th e  

Cooper are co n sid ered  a 'p a r t  o f  the Irw inton  sand member, 

and should  be d e s ig n a te d  as su ch , a s a t  the P enn-D ixie Quar

ry  a t  C l in c h f ie ld ,  Houston County.

The C a s t le  Hayne m arl o f  North C aro lin a  i s  th e  s t r a t i 

graphie e q u iv a le n t  o f  the S an tee lim e s to n e , th e  Twiggs c la y ,  

and the T iv o la  lim esto n e  members to  the sou th  and so u th w est. 

S e v e r a l c h a r a c te r is t ic  C a s t le  Hayne s p e c ie s  were d isco v ered  

in  the T iv o la  member o f th e  O cala lim e sto n e  o f  G eorgia , in  

e lu d in g  many o f the bryozoans in  th e  R ich  H i l l ,  Crawford 

County s e c t io n ,  and P e r ia r chus p i le u s - s in e n s i s  (R a v en e l).

The Ocala lim esto n e  in  G eorgia i s  the remnant o f a 

m arine sequence d e p o s ite d  by a tr a n s g r e s s iv e  sea  in  upper 

Jackson tim e . E v id e n t ly , the p reced in g  d e p o s it s  o f C la ib orn e  

age were b ein g  removed from th e exposed land  su rface  in  Geor
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g ia ,  w h ile  th e  low er Jackson beds (Moodys Branch form ation )  

o f F lo r id a , Alabama, and M is s is s ip p i  were b ein g  d e p o s ite d .

T his e r o s io n  proceeded u n t i l  i t  l a id  bare the d e e p ly -d is s e c 

te d  T u sca loosa  s u r fa c e , removing the C laiborne from a l l  ex 

c e p t  the extreme n o r th e a ste rn  and sou thw estern  p a r ts  o f  th e  

S t a t e .

S u rfa ce  ev id en ce  in d ic a te s  th a t the o ld e s t  beds o f  

O cala in  c e n tr a l  G eorgia (T iv o la  member) were d e p o s ite d  as  

a th in  tongue o f s o f t  f o s s i l i f e r o u s  lim esto n e  and ca lc a re o u s  

sand upon the d is s e c t e d  T u sca loosa  s u r fa c e , a s fa r  n orth  as 

th e  v i c i n i t y  o f  Gordon, W ilk inson  County. At S tev en s P o tte r y ,  

5 .6  m ile s  to  th e  n o r th e a s t , in  Baldw in County, th e  lo w e s t  beds 

o f Jackson age are Twiggs c la y  s t r a t a  r e s t in g  d ir e c t ly  upon 

th e  eroded T u sca loosa  s u r fa c e . Somewhere between t h i s  expo

su re and th a t a t  Gordon, th e  T iv o la  must p inch  o u t , s in c e  th a t  

member i s  p resen t a t  Gordon and ab sen t a t  S teven s P o tte r y .

Im m ediately fo llo w in g  T iv o la  tim e , th e  c l a s t i c  m a ter i

a l s  o f  th e  B arnw ell form ation  began to  accum ulate in  th e  f o r 

mer lim esto n e  environm ent. These m a te r ia ls  were d er iv ed  from  

the T u sca loosa  and th e  exposed  Pre-Cambrian c r y s t a l l in e  rocks  

to  th e  n orth  and n o rth w est. These lowerm ost B arnw ell beds are  

the f i n e ,  g reen , h a ck ly  c la y s  o f  the Twiggs c la y  member, which  

were d e p o s ite d  as a con tin u ou s sh e e t  o f f u l l e r ’s ea r th  from  

c e n tr a l  Sumter County to  and beyond the Savannah R iv e r . The 

t r an s-Savannah p o r t io n  o f the Twiggs c la y  i s  the O strea  geo r-
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glan a  Conrad zon e, which occu rs in  th e  lower p art o f the mem

b e r , and i s  p resen t in  Burke County, G eorgia .

Coarser m a te r ia ls  com prising the o v er ly in g  Irw inton  

sand member o f the B arnw ell fo rm a tio n , la t e r  encroached upon 

th e  Twiggs su r fa c e , p o s s ib ly  a s  fa r  south  as Peach and Hous

to n  c o u n t ie s ,  G eorgia . In  many p la c e s  in  i t s  lower p o r tio n  

th e  Irw inton  co n ta in s  th in  lam inae o f weathered f u l l e r ' s 

ea r th  and sc a tte r e d  quartz p e b b le s .

The o r ig in  o f the S a n d e r s v il le  lim esto n e  member has 

n o t been ex p la in ed  s u f f i c i e n t l y  by p rev iou s a u th o rs . San

der s v i l l e  l i t h o lo g y  and fauna c l o s e ly  resem ble th o se  of the  

O cala to  th e  so u th , but i t s  p resen ce  in  an area surrounded  

by the c l a s t i c  f a c i e s  o f the Irw in ton  sand member i s  problem

a t i c a l .  The S a n d e r s v il le  lim esto n e  outcrop a t  the type l o 

c a l i t y ,  and s e v e r a l i s o la t e d  le n s e s  o f s i l i c e o u s  lim esto n e  

in  sou thern  W ashington County, cou ld  r e p r ese n t p o s s ib ly  a 

second advance o f  the upper Ocala sea  from th e  sou th  and 

so u th ea st in to  th e  c l a s t i c  environm ent o f th e  B arnw ell. 

However, th e se  beds cannot be r e tr a c e d  c o n tin u o u sly  on the  

ground to  th e  so u th , s in c e  any s t r a ta  in te rv e n in g  between  

th e  w id ely  sep arated  ou tcrop s o f  the S a n d e r s v il le  and Ocala 

have been o b l i t e r a te d  and supp lanted  by the red sands o f the 

upper p a rt o f  the Irw in to n .

At a few l o c a l i t i e s  near the source area o f th e  Barn

w e ll  sed im en ts, co a rse  sands and p o lish e d  beach p eb b les un-
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conform ably o v e r l ie  the Irw in ton , but such e r o s io n a l su rfa ce  

i s  n ot everywhere e v id e n t . In  some a rea s the Upper Sand mem

b er , as th e se  beds are term ed, l i e s  d ir e c t ly  upon the Irw in

ton  w ith ou t ev id en ce o f unconform ity .

In  n o r th ea stern  G eorgia, the B arnw ell l i e s  unconform- 

a b ly  upon th e  McBean form ation  o f C la ib orn e age. In most o f  

i t s  area o f ou tcrop , the B arnw ell l i e s  unconformably upon e i 

ther the T u sca loosa  k a o lin  or sand o f Upper C retaceous age, 

or upon th e  eroded Pre-Cambrian rock s o f the Piedm ont, th e r e 

by having overlapped  th e  T u sca lo o sa . From P u la sk i, B le c k le y ,  

and Twiggs c o u n tie s  n ortheastw ard , the B arnw ell i s  o v e r la in  

by the Suwannee lim esto n e  ( F l in t  R iver c h e r t)  of Upper O li

gocene a g e , and th e  Hawthorn form ation  o f upper Lower Miocene 

a g e .

S tru ctu re

The r e g io n a l d ip  of th e  B arnw ell and Ocala form ations  

o f Georgia i s  ex c ee d in g ly  g e n t le ,  approxim ating 3 to  12 f e e t  

per m ile  to  th e  sou th  and so u th e a s t . The r e g io n a l d ip  of the  

sedim ents has i t s  o r ig in  in  th e  g e n t le  southeastw ard in c l i n 

a t io n  o f the u n d erly in g  beds on which th ey  were d e p o s ite d .

No in c l in a t io n  o f s t r a t a  a t  any p a r t ic u la r  outcrop i s  d i s 

c e r n ib le ,  r a th e r , th ey  appear h o r iz o n ta l .  The s t r ik e  o f  the  

form ation s i s  N. E . , p a r a l le l in g  th a t  o f the u n d erly in g  

C retaceous and the o v e r ly in g  O ligocen e and M iocene.

Subsurface s tu d ie s  o f the Jackson group of Georgia were
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made by Toulmln (1952, p . I l6 ^ )  and R ichards (19^5j pp. 920- 

92 6 ) .  The fo llo w in g  depths were recorded  by Tonlmin in  cen 

t r a l  and so u th ea stern  G eorgia:

Depth

B ase o f upper Jackson a t  S a n d e r s v i l l e . . . . . . .  2 6 6 ’
“ " " " in  T reu tlen  C o u n t y . . . .  6 9 5 ’
" •» »» '» in  Montgomery C o u n ty .. 695*
•’ " " " in  A ppling C ounty  885'
" ” •' “ in  P ie r c e  C ounty 9^5'

From th e se  g iven  d e p th s , th e  w r iter  com putes a d ip  o f  

3 .0 3  f e e t  to  th e  m ile  to  th e  so u th -so u th e a s t .

R ichards (19^5, pp. 920-926) made a stud y  o f o i l - t e s t  

w e l l  sam ples from 18 c o u n tie s  in  so u th e a s te r n  and southern  

G eorgia , and rep o r ted  the O cala lim e s to n e  or i t s  e q u iv a le n ts  

a t  d ep th s ran gin g  from 205 to  1120 f e e t .  He assem bled th e  

fo llo w in g  data  from a study o f  co r e  sam ples on f i l e  a t  the  

G eorgia G e o lo g ic a l Survey:

At A lbany, Dougherty County, th e  J .  R . S e a ly 's  Rey

n o ld s  Bros.-Lumber Co. No. 1 encountered  the O cala lim esto n e  

between ) and 205 f e e t ,  w ith  t o t a l  depth in  th e  T u sca loosa  

san dston e a t  5)013 f e e t .  In  a t e s t  w e l l  approxim ately  10  

m ile s  so u th  o f W aycross, Ware County th e  Waycross O il Com

pany encountered  th e  Ocala a t  a rep o rted  o f  1 ,1 2 0  f e e t  w ith  

t o t a l  depth  in  th e  Midway (P a leo cen e ) a t  2 ,9 7 8  f e e t .  The 

d is ta n c e  between th e  two aforem entioned  w e lls  i s  approxim ate

l y  110 m ile s ,  th u s , in d ic a t in g  a d ip  o f 8 .3  f e e t  per m ile  to
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th e  so u th e a s t .

Near McRae, Wheeler County, th e  D ix ie  O il Company en

cou n tered  th e  top o f  th e  Ocala a t  680 f e e t  in  a  w e l l  whose 

d ep th  t o t a l l e d  3 ,3 8 9  f e e t  in  th e  Upper C re ta ceo u s. In  a w e l l  

tw e lv e  m ile s  w est o f H a ze lh n rst, J e f f  D avis County, th e  O cala  

was encountered  a t  1 ,1 1 5  f e e t ,  w ith  t o t a l  depth  in  low er Eo

cene or Upper C retaceous a t  1 ,9 7 5  f e e t .  The d is ta n c e  between  

th e  two aforem entioned  w e lls  i s  20 m ile s ,  w ith  a r e s u lta n t  d ip  

o f  2 .1  f e e t  per m ile  to  th e  s o u th e a s t .

Glen Rose O il C o.-Fow ler Wo. 1 ,  6 m ile s  w est o f  S op er-  

to n , T reu tlen  County, was abandoned in  the Eutaw sand o f  Up

per C retaceou s age a t  2 ,1 2 5  f e e t .  The Ocala lim es to n e  was 

encountered  th e r e in  a t  695 f e e t .  Near Brunsw ick, Glynn Coun

t y ,  H ercu les Powder Company d r i l l e d  to  a t o t a l  depth o f  1 ,0 6 3  

f e e t ,  where i t  encountered  beds o f O cala or C la ib orn e a g e .

A t 795 f e e t ,  lim es to n e  w ith  bryozoans and fo r a m in ife r s  o f  

O cala age were found in  the sam ples. The d is ta n c e  between  

th e  two w e lls  i s  105 m ile s ,  r e s u lt in g  in  a sou theastw ard  d ip  

o f  0 .9 5  f e e t  per m ile .

At R ich  H i l l ,  Crawford County, a t  an e le v a t io n  o f  518 

f e e t  above sea  l e v e l ,  occurs 89 f e e t  o f  B arnw ell and O cala  

sed im en ts . With th e  base o f  th e  Jackson here a s  a datum, the  

d ip  o f the beds from t h i s  p o in t  to  a w e l l  a t  th e  N aval A ir  

S t a t io n ,  6 .2  m ile s  n orth  o f Brunsw ick, Glynn County, where 

th e  Ocala was encountered  a t  a depth o f  986 f e e t ,  i s  e s tim a ted



191

a t  5*01 f e e t  per m ile  to  th e  so u th e a s t .

Cooke and Shearer (1918 , p . 56) rep o rted  the base o f  

th e  B arnw ell form ation  a t  500 f e e t  above sea  l e v e l  a t  Grove- 

toxm, Columbia County, and a t  80 f e e t  above sea  l e v e l  a t  G r if-  

f in * s  Landing, Burke County, on Savannah R iv er , The d is ta n c e  

betw een th e  two p o in ts  i s  approxim ately  36 m ile s ,  th u s , in d i 

c a t in g  a southeastw ard d ip  o f 1 1 .0 6  f e e t  per m ile .

In Twiggs County, a t  the mine o f th e  G eorgia K aolin  

Company, 2 m ile s  e a s t  o f  Dry Branch, th e  base o f  the Jackson  

s e c t io n  i s  ^6^ f e e t  above sea  l e v e l .  At Gallemore M i l l ,  17 

m ile s  so u th ea st  o f  the aforem entioned  l o c a l i t y ,  and h  m ile s  

n o r th e a st  o f  D a n v ille , Twiggs County, th e  b a sa l Jackson beds 

occur a t  337 f e e t  above sea  l e v e l .  The beds d ip  so u th e a s t

ward between the two ou tcrop s a t  the r a te  o f  7*0^ f e e t  per 

m ile .

MacKeil (19^7? G eologic Map) r e p o r ts  an e a s t -n o r th e a s t 

ward tren d in g  f a u l t  ex ten d in g  eastw ard from a p o in t  im m ediate

l y  sou th  o f  A n d e r so n v ille , Sumter County, to  a p o in t  immedi

a t e ly  e a s t  o f  D o o lin g , D ooly County, w ith  down-thrown s id e  

on th e  n o r th , but the w r ite r  f in d s  no f i e l d  ev id en ce  to  sub

s t a n t ia t e  th e  r e p o r t . Throughout the e n t ir e  area o f  ou tcrop  

o f O cala and Barnw ell fo rm a tio n s , th e se  Jackson beds appear 

n o t to  have been d istu rb ed  by any d ia s tr o p h ic  movements.
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TABLE I

REGISTER OF LOCALITIES

1. Rich H ill  -  6 m iles ea st of Roberta, Crawford Corinty,
two hundred yards south of Georgia Highway 4-2.

2. Ross H ill  -  3 m iles south of Perry, Houston County, on
Perry-Elko road.

3 . C lin c h f ie ld  -  P en n-D ix ie Cement Co. quarry, 6 m ile s
so u th ea st  o f Perry on U. S . Highway 3^1 (G eorgia  
Highway 7 ) .

H aw k in sv ille  -  2 .7  m ile s  n orth  o f H a w k in sv ille , P u la sk i 
County, a long r iv e r  road m ile  e a s t  o f  Ocmul- 
gee R iv er .

5- Dry Branch -  Georgia K aolin  Co. quarry, 2 m ile s  e a s t  o f  
Dry Branch, in  Twiggs County, on U. S . Highway 
8 0 .

6. P o s te ll  -  Railroad cut 1 m ile northeast of P o s te ll  (fo r 
m erly R o b e r ts ) , Jones County, and m ile  w est 
o f Georgia Highway ^9»

7. Stevens Pottery -  F irec la y  mine of General R efractories
C o., l-g- m iles southeast of Stevens P ottery , 
Baldwin County.

8. Gordon -  Kaolin mine of Southern Clays C o., 1 m ile south
of Gordon, Wilkinson County, and 1 m ile east of 
Georgia Highway l8 .

9» A in s l ie  -  Abandoned lim esto n e  quarry on W eatherly Farms 
p ro p er ty , 1:̂  m ile s  e a s t  o f A in s l i e ,  B leck le y  
County, and 5̂  m ile s  w est o f U. S. Highway 129 .

10. Gallemore M ill -  Creek bank along Macon, Dublin, and Sa
vannah R ailroad, m iles northeast of D an v ille , 
Twiggs County, and 1 m ile ea st of U. S. Highway 
8 0 .

11. Irwinton -  3 to 3‘i  m iles south of Irwinton, Wilkinson
County, south of Big Sandy Creek, along U. 3. 
Highway 4 4 l .

12. McKenzie Property - eastern  boundary of McKenzie property
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on n o r th -so u th  cou n ty  ro a d , 2 m ile s  e a s t  of 
Hogcrawl C reek, D ooly County.

13• L i l ly  -  H. H. H utchins p ro p e r ty , 1-|- m ile s  so u th e a s t  of 
L i l l y ,  Dooly C ounty, e a s t  o f  G eorgia Highway 
9 0 .

14-. Mac on-D ooly county l in e  -  Road c u t 0 .2  m ile  w ith in  Dooly  
County, on G eorgia Highway 9 0 , and 4-.6 m ile s  
so u th ea st  o f Montezuma, Macon C ounty.

15» Macon -  Sand p i t  o f  W. G. S c o t t  Sand and G ravel C o ., 1
m ile  sou th  o f c i t y  l i m i t s ,  Macon, Bihh County, 
on e a s t  s id e  o f U. S . Highway 4-1,

1 6 . P o w e r sv ille  -  Sand p i t  on w est s id e  o f G eorgia Highway
4-9 a t  Pow er s v i l l e .  P e a c h  C o u n ty .

1 7 . Gibson -  F ir e c la y  mine of Harbison-W alker R e fr a c to r ie s
C o ., 4 m ile s  e a s t  o f G ibson, and f  m ile  south  
of Georgia Highway 8 0 , G lascock  County.

1 8 . J ew e ll -  3-|- m ile s  sou th  of J e w e l l ,  a lon g  G eorgia Highway
24-8, Hancock County.

19» War then  -  Road cu t on G eorgia Highway 24-8, 5» 7 5  m ile s  
n orth  o f  War th e n , W ashington County.

2 0 . War then  -  Road c u t on G eorgia Highway 1 0 2 , 1 m ile  n o rth 
e a s t  o f War th e n , W ashington County.

2 1 . S a n d e r s v ille  -  O tis  Parker p r o p er ty , 6 m ile s  n o rth  of
S a n d e r s v i l l e ,  a n d  2 m i l e s  w e s t  o f  G e o r g ia  
H ighw ay 1 5 ,  W a s h in g to n  C o u n ty .

2 2 . S a n d e r s v il le  -  Hale B ro th ers K a o lin  Co. m ine, l4 - .5  m ile s
w e s t  o f  S a n d e r s v i l l e ,  a n d  1 . 5  m i l e s  n o r t h  o f  
G e o r g ia  H ighw ay 24-, o n  D e e p s t e p  r o a d ,  W a sh in g 
t o n  C o u n ty .

2 3 . S h e l l  B lu f f  Community -  Road c u t  on S h e l l  B luff-M cBean
road , 1 .5  m ile s  n o rth w est o f  S h e l l  B lu f f  Com
m unity, Burke County.

24-. McBean -  Road cu t on G eorgia Highway 56, m ile  sou th 
e a s t  o f McBean, Burke County.

25* R ed's Pond -  3 m ile s  so u th e a s t  o f  K e y s v i l l e ,  and 3 m ile s  
n o rth  o f  S t .  C la ir ,  a lo n g  Reedy C reek , Burke 
County. Form erly termed Keys M i l l .
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2 6 . Wrens -  Road cu t  on U. S , Highway 1 , 1 m ile  south  o f
Wrens, a long Brushy C reek, J e f fe r s o n  County.

2 7 . L o u isv ille  -  East bank of Rocky Comfort Creek along
G eorgia Highway 171> «75 m ile  w est o f L o u is
v i l l e ,  J e f fe r s o n  County.

2 8 . T e n n ille  -  Road cut on G eorgia Highway 68 , 8 m ile s  sou th 
w est o f  T e n n il le ,  W ashington County.

2 9 . S a n d e r s v il le  -  Road cu t 1 m ile  w est o f  c i t y  l i m i t s ,  on
G eorgia Highway 2^-, W ashington County.

3 0 . Toombsboro -  Road cu t on G eorgia Highway 57? 1 m ile  e a s t
o f  Toombsboro, W ilk inson  County.

3 1 . Albany -  South side of Georgia Power Company dam, 2 m iles
n o r th e a st  o f A lbany, Dougherty County.

3 2 . Albany -  J u n ctio n  o f F l i n t  R iver and K inchafoonee C reek ,
1 .7 5  m ile s  n o r th e a st  o f A lbany, Dougherty Coun
t y .

33* Palmyra S p rin gs -  J u n ctio n  o f  Fowl town and K inchafoonee  
c r e e k s , 3 m ile s  n orth w est o f  A lbany, and 1 
m ile  n orth  o f Palmyra S p r in g s , Lee County.

3^ . Leesburg -  B ridge a c r o ss  K inchafoonee Creek, 1 m ile
southw est o f  L eesburg , Lee County.

35* Warwick -  South s id e  o f C risp  County Power Company dam 
a cro ss  F l in t  R iv e r , 2 m ile s  w est o f  G eorgia  
Highway 257 and Warwick, Worth County (exp osure  
i s  in  extreme sou th w estern  corner o f C risp  
C ounty).

3 6 . Armena -  Abandoned quarry o f Armena Lime Company, 2 m ile s
n o r th e a st  o f  U. S . Highway 82 , Lee County.

3 7 . A r lin g to n  -  Lime s in k  on R. C. S in g le ta r y  p ro p erty , ^
m ile s  n orthw est o f A r lin g to n , Calhoun County.

3 8 . C o lq u it t  -  B ridge a c r o ss  S pring  Creek along U. S . Highway
2 7 , 0 .2  m ile  w est o f  C o lq u it t ,  M ille r  County.

3 9 . C o lq u it t  -  P ilg r im 's  R est Church, 7 .1  m ile s  sou th w est o f
C o lq u it t ,  a lon g  e a s t  s lo p e  o f Spring C reek, 
M ille r  County.

A r lin g to n  -  Road cut a lon g  G eorgia Highway 6 2 , 4  m ile s



195
east of A rlington, Calhoun County.

^1. Leary -  Road cu t a lon g  Georgia Highway 6 2 , 3*6 m ile s  
e a s t  o f  L eary, Calhoun County.

^ 2 . Ander s o n v i l le  -  Road cu t on G eorgia Highway ^9? 5 m ile s  
south  o f  A n d erso n v ille  N a tio n a l Cem etery, Sum
te r  County.

^ 3. Americus -  Road c u t  a t  ju n ctio n  o f  G eorgia Highway *+9 
and county road to  New Era, 3*9 m ile s  n orth  
o f A m ericus, Sumter County.

4 4 . Americus -  Road cu t  on Georgia Highway 27 , 5»2 m ile s
e a s t  o f  Am ericus, Sumter County.

4 5 . H a w k in sv ille  -  Road cu t on U. S . Highway 3 4 l (G eorgia
Highway 7 ) ,  6 .3  m ile s  n orth w est o f  Hawkins
v i l l e ,  P u la sk i County, and 8 m ile s  so u th ea st  
o f C l in c h f ie ld .  Houston County (outcrop  i s  in  
P u la sk i C ounty).

4 6 . C lin c h f ie ld  -  Road cu t on U. S . Highway 3 4 l  (G eorgia
Highway 7)» 4 .5  m ile s  so u th e a s t  o f  C l in c h f ie ld ,  
Houston County.



CHAPTER VIII 

PALEONTOLOGY

The fauna ©f the Ocala and Barnwell formations of Geor

gia  includes ty p ic a l sp ec ies  of Jackson age occurring e ls e 

where along the A tla n tic  and Gulf C oastal P la ins of the Uni

ted  S ta te s . The m ajority o f the f o s s i l  remains described in  

th is  report have been recorded p rev iou sly  from rocks of upper 

Jackson age in  the C arolinas, F lo r id a , Alabama, M iss iss ip p i, 

and Louisiana. A few, however, have been reported from the 

lower Jackson Moodys Branch form ation of F lorid a , Alabama, 

and M iss iss ip p i.

The great m ajority of the f o s s i l  remains described  

herein  are in  a poor s ta te  of p reservation , co n s is tin g  of 

badly weathered molds and c a s t s ,  making sp e c if ic  id e n t if ic a 

t io n  d i f f i c u l t .  A few forms in clud ing P ecten .M ueller. Chlamvs, 

B olt en, and Per iar chus. Conrad from the T ivola member of the 

Ocala lim estone, and many f r a g i le  specimens from the Twiggs 

c la y  member o f the Barnwell form ation, y e t r e ta in  the o r ig i

n a l s h e ll  nacre.

Palmer (1951) r e p o r ts  fo r ty - s e v e n  s p e c ie s  o f p elecyp od s  

from the O cala and i t s  low er member. The p resen t paper de

s c r ib e s  s i x t y - s i x  s p e c ie s  d is t r ib u te d  through n in e te e n  fam i-
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l i e s ,  two o f  th e s p e c ie s  b ein g  recorded  as new. Many o f  

th e se  s i x t y - s i x  s p e c ie s  are n o t rep o r ted  by Palmer from Geor

g ia  or F lo r id a , but H arris (19^6) re co rd s  them from the upper 

Eocene o f  th e  Gulf C o a sta l P la in .  The T iv o la  member o f the  

Ocala lim e s to n e  c o n ta in s  th e m a jo r ity  o f  the Jackson p e le c y 

pods d e sc r ib e d  in  th e  p r esen t paper; th e  Twiggs c la y  member 

o f th e  B arnw ell form ation  co n ta in s  p r a c t ic a l ly  a l l  o f  th e  

o th e r s . Gastropod rem ains in c lu d e  tw enty-one s p e c ie s  r e p r e 

se n tin g  th ir te e n  f a m i l ie s ,  th e  m a jo r ity  o f  which occur in  the  

T iv o la  and Twiggs c la y  members. Only in  th e l a t t e r  u n it  i s  

th e  o r ig in a l  s h e l l  p reserv e d .

Bryozoans are p r o l i f i c  a t  a l l  l o c a l i t i e s  where th e T i

v o la  member i s  w e ll  exp osed . In  some a rea s the T iv o la  i s  

p r a c t i c a l ly  a bryozoan coq u in a . The m a jo r ity  o f the bryozoa , 

however, occur as sh a tte r e d , u n id e n t i f ia b le ,  in te r la c e d , p er -  

m in e ra liz ed  m asses, com posing th e  major p a r t o f  hard and s o f t  

s t r a t a .  A t o t a l  of tw enty s p e c ie s  r e p r e se n t in g  f i f t e e n  fa m i

l i e s  are id e n t i f i e d  in  th e  p re se n t r e p o r t .

E ch in o id s are r e s t r i c t e d  to  th e  T iv o la  member and the  

Ocala lim e s to n e  p rop er. R e p r e se n ta t iv e s  o f  th e genus P e r ia r -  

chus Conrad are most p r o l i f i c  in  c e n tr a l  G eorgia . P er ia r chus 

q u in q u efar iu s?  (S a y ) , p r e v io u s ly  d esc r ib e d  from th e  Sanders

v i l l e  lim e s to n e  member in  W ashington C ounty, i s  t e n t a t iv e ly  

i d e n t i f i e d  in  th e  p resen t paper on the b a s is  o f  one sm a ll, 

w eathered specim en from a sm a ll ou tcrop  sou th  o f  Sander s v i l l e ,
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W ashington County. In  t h i s  rep o r t fo u r te e n  s p e c ie s  o f  e c h i

n o id s , d is t r ib u te d  among s ix  f a m i l ie s ,  are d e sc r ib e d .

Shark t e e t h ,  numbering te n  s p e c ie s ,  rank second in  

abundance to  the b ryozoa. With th e  ex c e p tio n  o f two specim ens, 

the shark t e e th  d esc r ib ed  in  t h i s  re p o r t  were c o l le c t e d  from  

the b a sa l sand o f the T ivo la  member. S e v e r a l e x c e l le n t  s p e c i

mens o f  f i s h  v er teb ra e  and other bony m a te r ia ls  were c o l le c t e d  

from the R ich  H i l l ,  Crawford County, s i t e .  No attem pt has 

been made in  t h i s  paper to  d escr ib e  e i th e r  the f i s h  bones or 

the shark t e e t h .

One s p e c ie s  o f scaphopod. D entalium  s p . , i s  recorded  

from two w id e ly  sep ara ted  l o c a l i t i e s  in  the Twiggs c la y  and 

T iv o la  lim esto n e  members. A s in g le  s p e c ie s  o f  crab c la w , 

C a llia n a ssa  i n g l i s e s t r i s  R ob erts, i s  d escr ib ed  from two l o 

c a l i t i e s .  T h is s p e c ie s  has been recorded  p r e v io u s ly  from the  

lower member o f th e  Moodys Branch form ation  o f the F lo r id a  

s e c t io n .

Other rem ains d escr ib ed  in  t h i s  rep o r t in c lu d e  one 

c o r a l ,  F lab ellum  cunéiform e L on sd ale , two worm -like s t r u c 

tu r e s ,  S erp u lo rb is  sp . and Vermetina? s p . , and a s i n g l e ,  

la r g e  p ro tozoan , L ep id o cy clin a  geo rg ia n a ? Cushman. I t  i s  

n ot th e  purpose o f t h i s  rep ort to  d e sc r ib e  the sm aller  F or- 

am in ifera  of the Jackson Group o f G eorgia; Cushman (19^5j 

pp. 1 -1 1 ) has d escr ib ed  the F oram in ifera  o f  the Twiggs c la y  

member. In  th e  p resen t in v e s t ig a t io n ,  th e  w riter  n oted  a
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paucity of small Foraminif era in  the T ivola and Twiggs mem

bers. In the T ivola member the p la n isp ira l types predomi

n ate , but they appear, along with the other typ es, to  be 

dwarfed forms, such as Cushman described from the Twiggs c lay  

member.

S ev era l b o tr y o id a l m asses o f ca lca re o u s  m a te r ia l ,  te n 

t a t i v e l y  d escr ib ed  as c o p r o l i t e s ,  are recorded in  the p resen t  

in v e s t ig a t io n  from a l o c a l i t y  in  sou th w estern  G eorgia . P re

v io u s ly  d escr ib ed  zeu g lod on t rem ains, B a s ilo sa u ru s  c e to id e s  

(Owen), rep orted  by Cooke (19^3, p . 70) from Houston County, 

were observed  by the iv r iter  in  the c o l le c t io n s  o f th e  Penn- 

D ix ie  Cement Company, C l in c h f ie ld ,  Houston County. S ev era l 

v e r te b r a e , m easuring fo u r te e n  in ch es in  d iam eter , were c o l 

le c t e d  by the aforem entioned  producers from the T iv o la  mem

ber .

S ev era l in v e r te b r a te  s p e c ie s  c o l le c t e d  from th e Ocala  

lim esto n e  and i t s  low er T iv o la  member are s u f f i c i e n t l y  abun

dant to  be used in  c o r r e la t in g  the s e v e r a l outcrops from cen

t r a l  to  sou thw estern  G eorgia . Among the p e lecy p o d s , Amusium 

ocalanum D a l i , Chlamys sn illm a n i (Gabb) ,  Chlamys sp illm a n i  

v a r . c l in c h f ie ld e n s i s  (Gabb), Glycvmeris sp . c f .  G. an ten ar-  

i l i s  K ellum , O strea  georg ian a  Conrad, P ecten  nerulanus Morton, 

P ro to ca rd ia  (Nemocardium) n i c o l l e t t i  H a r r is , T e l l in a  perovata  

n . s p . , and "Venus" .iack son en sis M eyer. are g e n e r a lly  p r e se n t  

a t  l o c a l i t i e s  where f o s s i l  remains occu r. Among th e  g a s tr o -
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pods, CalVTJtraea aoerta (Solander), PseudocTommiiim brucel 

Palmer , and T iorritella  aren ico la  (Conrad) are qu ite abundant 

in  the T ivola member and the Ocala lim estone proper from cen

t r a l  to southwestern Georgia. P eriarchus I v e l l i  (Conrad) and 

i t s  h ig h ly -co n ica l r e la t iv e  P. p ile u s -s in e n s is  (R avenel), are 

the only abundant echinoids in  both u n its in  the southern  

h a lf  of the S ta te . The larger spatangids, such as Macropneu- 

s te s  mortoni (Conrad), and such hem iasterids as S ch lzaster  

armiger Clark, seem to be lim ited  to  the Ocala lim estone in  

southern and sou th -cen tra l Georgia.

The orb ito id  Foram inifera, Lepidocyclina georgiana? 

Cushman generally  occurs in  lim estone outcrops from cen tra l 

to  southern Georgia. Shark te e th  are gen era lly  abundant 

where the lower sand stratum of the T ivola i s  exposed in  cen

tr a l  and e a st-cen tr a l Georgia.

Several sp ec ies of pelecypods and gastropods occur in  

both the Twiggs c lay  and T ivola members, a fa c t  suggesting  

an equivalence in  age. These forms seem to  have adapted 

them selves to  l i f e  in  an environment dominantly arg illa ceo u s  

(Twiggs c la y ) , a fter  having thrived  previously  in  a ca lca r

eous h abitat (T ivola lim esto n e). I t  is  to be noted , however, 

th a t the in d iv id u a ls of the Twiggs c lay  macrofaunas are much 

sm aller, even though f u l ly  developed, than those of the Ti

vo la  member. .

In the more c la s t ic  environment of the Barnwell sand,
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and in  th e  sandy p o r t io n s  o f th e  Twiggs c la y  in  the n orthern 

most a rea s o f o u tcro p , the on ly  r e c o g n iz a b le  rem ains rep o r ted  

in  th e  p resen t paper are  M esalia  georg ian a  Bow les; O strea  

georgiana Conrad; two s tr u c tu r e s  o f w orm -like organism s, 

S erp u lo rb is  s p . , and Vermetina? s p . ; and a few  sc a tte r e d  

weathered rem ains o f  b ryozoan s. Only a s in g le  s p e c ie s  o f  th e  

l a t t e r ,  H incksina .iack sen ica  Canu and B a s s le r ,  r e ta in s  s u f 

f i c i e n t  d ia g n o s t ic  r e c o g n iz a b le  f e a t u r e s .

At s e v e r a l exp osu res in  c e n tr a l  and e a s t - c e n t r a l  Geor

g ia  th e  T iv o la  member i s  com p lete ly  s i l i c i f i e d .  The lim e 

sto n e  a t  Gallem ore M i l l ,  ^ m ile s  n o r th e a s t  o f D a n v ille , Tw iggs, 

County; th e  road c u t  on Georgia Highway 9 0 , 0 .2  m ile  w ith in  

Dooly County; and th e  l o c a l i t y  on th e  McKenzie P rop erty , 10  

m ile s  e a s t  o f  Montezuma, Macon C ounty, and 2 m ile s  e a s t  o f  

Hogcrawl C reek, D ooly County, are e s p e c ia l ly  n o ta b le . The 

beds a t  th e se  l o c a l i t i e s ,  in c lu d in g  f o s s i l  c o n te n t, are com

p le t e ly  s i l i c i f i e d  and are coa ted  w ith  red  o x id e  s t a in .  As 

in  sou th w estern  G eorgia , the lim e s to n e  has been d is s o lv e d  and 

rep la ced  by s i l i c a  d er iv e d  from the w eath erin g  o f the o v e r -  

ly in g  F l i n t  R iver c h e r t  o f  O ligocene a g e .

The p resen ce  o f th e  o r ig in a l  ca lca re o u s  m a te r ia l in  

but a few  of the f o s s i l  rem ains in  th e  T iv o la  member and the  

Ocala lim esto n e  p ro p er , i s  due probably  to  th e  le s s e r  r e s i s 

tance o f  th a t m a te r ia l in  the g rea t m a jo r ity  o f  the form s.

The m a jo r ity  o f  th e  p elecyp od s p o s s e s s  ra th er  th in  s h e l l s ,  a
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c r i t e r io n  p o s s ib ly  in d ic a t in g  a q u ie t  water environm ent. The 

© ysters c o n s t i t u t e  an e x c e p tio n  to  t h i s  o b se r v a tio n . The same 

c o n d it io n  o b ta in s  fo r  th e  gastrop od s: the s h e l l s  o f  th o se  in  

th e  Twiggs c la y  b ein g  ex trem ely  weak and powdering a t  the  

s l i g h t e s t  tou ch . At such l o c a l i t i e s  as P o s t e l l ,  Jones County, 

and S teven s P o tte r y , Baldv/in County, the c la y  o f th e  Twiggs 

member i s  q u ite  damp and " stick y "  on f r e s h ly  exposed s u r fa c e s .  

The m oisture in  t h i s  m a te r ia l i s  p o s s ib ly  ch em ic a lly  b a s ic  

which has caused th e  d ecom p osition  o f the s h e l l .  Such or

d in a r i ly  s u b s ta n t ia l  forms a s  r e p r e s e n ta t iv e s  o f V en er ica rd ia  

Lamarck r e a d i ly  d is in t e g r a t e  u n le s s  extrem e car© be e x e r c is e d  

in  handling them. The lower beds a t  the two aforem entioned  

l o c a l i t i e s  c o n ta in  more f o s s i l  rem ains than any other s t r a ta  

in  the Twiggs c la y  member. Between S tev en s P o tter y  and Sa

vannah R iv er , the on ly  o ther f o s s i l s  c o l le c t e d  from t h i s  u n it  

were the aforem entioned  M esa lia  georgiana B ow les, the worm

l i k e  s t r u c tu r e s ,  and O strea georgian a Conrad.

O strea georgiana Conrad i s  q u ite  p r o l i f i c  in  th e  low er  

p a rt o f  the Twiggs c la y  member in  n o r th e a ste r n  G eorgia; w here, 

in d eed , t h i s  p a rt o f  th e  u n i t  i s  known as th e  O strea g e o r g i

ana zon e. T his zone was encountered  in  Burke County a t  Keys 

M ill (now Red’s  Pond), 3 m ile s  n orth  o f S t .  C la ir .

The Twiggs c la y  member and th e  B arnw ell sand n o rth  o f  

Baldw in County are p r a c t ic a l ly  barren  o f  organ ic  rem ains.

The sedim entary c l a s t i c  environm ents in  which th e se  u n it s  were
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deposited  were not conducive to invertebrate marine h abita

t io n , a cond ition  probably r e su ltin g  from the coarseness of 

the inflow ing m aterial and the tu rb id ity  of the water. Only 

the oysters seem to have thrived along the margins of the up

per Jackson sea . Farther to  the south, the abundance ©f or

ganic remains in d ica tes  a more conducive environment in  quiet 

and clear water th at teemed with invertebrate as w ell as ver

tebrate l i f e .

Faunules c o lle c te d  from the various l o c a l i t i e s  o f the 

Jackson Group of Georgia described in  the present report are 

l i s t e d  in  Table I I ,  Faunal D istr ib u tio n  Chart.
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S y stem a tic  D e sc r ip t io n s

Phylum PROTOZOA

C la ss  SARCODINA

Fam ily ORBITOIDIDAE

Genus L ep id o cy c lin a  Gumhel, I 87O

L ep id o cy c lin a  georgiana? Cushman

P la te  1 , f ig u r e s  1 -7

L ep id o cy c lin a  c f .  Jj.. georg ian a  CÜSHMAK, 1920 , U. .S. G eol.
S urvey , P r o f . Paper 125-D , pp. 6O-6 3 , p i .  XVI, f i g .  1 ,  
p i .  XVII, f i g s .  1 - 3 ,  p i .  X V III, f i g s .  1 , 2 .

T est la r g e ,  f l a t  to  u n d u la tin g  or se lla e fo rm ; c e n tr a l  r e 
g io n  prom inently  umbonate; su r fa c e  s c r o b ic u la te  near m argin s, 
becoming s tr o n g ly  p a p i l la t e  toward embryonic r e g io n , marking 
d i s t a l  ends o f  in te r n a l  p i l l a r s ;  umbo rath er  sm a ll, lo w , roun
d ed , one m illim e te r  h ig h ; in te r n a l  s tr u c tu r e  o b lit e r a te d  by 
f i l l i n g  and r e c a lc i f i c a t io n ;  d iam eter o f la r g e s t  specim en 25  
mm., th ic k n e ss  0 .5  mm.

Specim ens o f th e form are p l e n t i f u l  in  s e v e r a l l o c a l i t i e s ,  
and appear to  be q u ite  s im ila r  to  p r e v io u s ly  d escr ib ed  ma
t e r i a l .  I d e n t i f i c a t io n  i s  based on su r fa ce  c h a r a c t e r is t ic s  
o n ly .

O ccurrence: Ocala lim esto n e  and T iv o la  member.

Phylum COELENTERATA

C la ss  ANTHOZOA

F am ily  TDRBINOLIDAE

Genus F lab ellu m  L esson , I 83I

F lab ellu m  cunéiform e Lonsdale

P la te  1 ,  f ig u r e s  8-10

F lab ellu m  cunéiform e LOI'ISDAIE, 194-4, Index F o s s i l s  o f North  
Am erica, p . 1 2 2 , p i .  4-6, f i g .  4-.

I n te r n a l c a s t s  o f s tr o n g ly  c o s t a t e ,  com pressed wedge: c o s ta e
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lo n g e s t  and th ic k e s t  towards c e n te r ;  f i r s t  th ree  c y c le s  of 
se p ta  form the co lu m ella  by fu s io n  o f  inner m argins; c o lu 
m e lla  b la d e - l ik e ;  f i f t y - t w o  la r g e  sep ta  b ifu r c a te  towards 
apex o f corallum  in to  sm a lle r , secondary sep ta ; le n g th  19 
mm., h e ig h t 10 mm., w idth  11 mm.

Occurrence: T ivola member and Ocala lim estone.

Phylum ECHINODERMATA

Class ECHINOIDEA

Family LAGAI'TIDAE

Genus P e r o n e lla  Gray, 1855

P e r o n e lla  cubae W eisbord

P la te  2 , f ig u r e s  20 -25

P e r o n e lla  cubae VJEISBORD. 198^. B u l l .  Amer. P a le o n t . , v o l .
20 , p . 217, p l .  2h , f i g s .  Î+-6.

P e r o n e lla  au inauenodulata WEISBORD, 193^, idem, p . 214-, p l .
2Ç, f i g s .  1 -3 .

P e r o n e lla  caribbeana IVEiSBORD, 1934-, idem, p . 2 l6 ,  p l .  24-, 
f i g s .  7 -9 .

P e r o n e lla  cubae W eisbord. COOKE, 194-2, Jou r. P a le o n t . , v o l .  
l5", pp. 25 , 2 6 , p l .  2 , f i g s .  1 5 -2 1 .

Corona sm a ll, o v a l;  a b o ra l su r fa ce  s l i g h t l y  convex; a p ic a l  
system  c e n t r a l ,  s l i g h t l y  tumid; fou r m inute g e n it a l  pores  
very  obscure; p e t a ls  w id e, s h o r t , p o in te d , ex ten d in g  h a lf  the  
d is ta n c e  to  th e  p erip h ery  o f s h e l l ,  c lo s e d  or approxim ately  
so  a t  d i s t a l  ends; p o r ife r o u s  areas o f p e ta ls  narrow, in 
curved a t a p ic a l  end, p r a c t ic a l ly  tou ch in g  a d ja cen t p e ta ls ;  
peristom e sm a ll, c e n t r a l ,  rounded to  p en ta g o n a l, s itu a te d  in  
c e n tr a l  d ep re ss io n ; o r a l  su r fa ce  f la t t e n e d  a t  m argins, but 
s lo p in g  g e n t ly  inward toward p er isto m e; p e r ip r o c t  c ir c u la r  to  
tr a n s v e r s e ly  o v a l,  ap proxim ately  o n e -fo u r th  th e  d is ta n c e  from  
m argin to  p eristom e; ab ora l su r fa ce  w ith  sm a ll, w id ely  spaced , 
low , rounded tu b e r c le s ;  o r a l su r fa ce  w ith  la r g e r ,  c lo s e ly  
spaced tu b e r c le s ;  le n g th  9 mm., w id th  8 mm., h e ig h t  3 mm. 

Occurrence: T iv o la  member.

Genus Rumuhia D esor , 1857
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Rumphia a r c h e r e n s is  (T w itc h e ll)

P la te  2 , f ig u r e s  9 -11

Lagantim archer e n s is  TWITCEEELL, 1915j U. S . G eol, Survey,
Mon, 5^, p . l 6 l ,  p l .  75} f ig s *  la - d ,

E ch in od iscu s a r c h e r e n s is  ( T w it c h e l l ) ,  LAI4BERT AND THIERY, • 
1925', Nomenclature r a is so n e e  des e c h in id e s ,  f a s c ,  9} 
p . 5 o l .

Laganum a r c h e r e n s is  (T w it c h e l l ) ,  COOKE MD MOSS CM, 1929} 
F lo r id a  G eol, Survey, Ann, R ep t. 20 , p l ,  3 , f i g s ,
6 a -b .

TS c u te l la  camaguevana MBISBORD. 193^, B u l l ,  Amer, P a le o n t , , 
v o l .  2 0 , p . 220, p l .  2h. f i g s ,  1 3 } 14-^

Rumphia a r c h e r e n s is  ( T w it c h e l l ) ,  COOKE, 194-2, Jour, P a le o n t . ,  
v o l .  1 6 , p , 27 , p l ,  2 , f i g s .  11- 1 3 .

Corona sm a ll, s u h d is c o id a l, a b o ra l su r fa ce  very  low , w ith  
a s l i g h t l y  concave r in g  in v o lv in g  m ost o f  the am bulacral 
a rea s between the s l i g h t l y  tumid a p ic a l  r e g io n  and the th ic k 
ened p erip h ery; h ig h e s t  p o r t io n  o f  s h e l l  o ccu rs a n te r io r ly ;  
o r a l  su r fa ce  f la t t e n e d ,  w ith  p er is to m a l area  much excavated  
by w eathering; a p ic a l  system  o b l i t e r a t e d ,  but o r ig in a l  de
s c r ip t io n s  re p o r t four g e n it a l  p o res s e t  u n u su a lly  fa r  ap art;  
am bulacral a rea s s im p le , c o n s is t in g  o f f i v e  e lo n g a te , e l 
l i p t i c a l  p e t a l s ,  th e  d i s t a l  ends o f  which term in ate on the  
rounded, r a is e d  p erip h ery ; p e r ip r o c t  sm a ll, o v a te , approxi
m ate ly  2 mm. w ith in  edge o f s h e l l ;  le n g th  22 mm., w idth 20 
mm., h e ig h t 4- mm.

O ccurrence: T iv o la  member.

Fam ily SCUTELLIDAE

Genus P e r ia r chus Conrad, I 866

P e r ia r chus I v e l l i  (Conrad)

P la te  4-, f ig u r e s  8 -10  
P la te  5} f ig u r e s  1 -3

S c u te l la  l y e l l i  COimAD, 1834-, Acad, N at. S c i ,  P h ila d e lp h ia , 
J o u r ,,  s e r .  1 ,  v o l .  7 , p . 1 5 2 ,

S c u te l la  p i l e u s - s in e n s i s  RA7ENEI,  ̂ 1844-, Acad, N at, S c i , ,
P h ila d e lp h ia , P r o c ,,  v o l .  2 , p .  9 7 .

S c u te l la  sp i EMI'IONS; I 8 5 8 , A g r ic u ltu r e  o f  the e a s te r n  coun
t i e s ,  p . 3 0 8 , f i g s ,  24-7 , 24-8.

Sism ondia a l t a  CONRAD, I 86 5 , Acad. N at, S c i ,  P h ila d e lp h ia , 
P r o c , , s e r .  2 , v o l .  9 , p . 74-.
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Per ia r  chus p i l e u s - s in e n s i s  (R a v e n e l) , STEFANINI, 1911 , Soc# 

g e o li  i t a l i a n a ,  B o l l . ,  v o l .  3 0 , p . 688 , p l .  2 2 , f i g s .  
4-a-b, 5a -b .

Per iar chus a l  tu s (Conrad), CLiffîK JÛ D TWITCHELL, 1915 , Ü. S.
G eol. Survey , Mon. 5^, p . I 3 0 , p l .  58, f i g s .  l a - e .

P e r ia r chus I v e l l i  (C onrad), CLARK AND TWITCHELL, 1915 , idem , 
p . 13 1 , p l .  6 1 , f i g s .  2a - f ;  p l .  6 2 , f i g s .  l a - c , 2a -d .  

P e r ia r chus P i le u s - s in e n s i s  (R a v e n e l) , CLARK AND TWITCHELL, 
1915, idem , p . 135 , p l .  6 3 , f i g s .  l a - e ,  2a -d .

P e r ia r chus l y e l l i  (C onrad;. COOKE, 19^2, Jou r. P a le o n t . ,  v o l .  
16', pp. l 4 ,  1 5 , no f ig u r e .

Corona v a r ia b le  in  s i z e ,  su h d is c o id a l to  subovat e  in  o u t
l i n e ;  a b o ra l su r fa ce  much d ep ressed  ex cep t c e n t r a l ly ,  where 
i t  r i s e s  to a lo w , g e n t ly  rounded, convex mound o f v a r ia b le  
h e ig h t ;  o r a l  su r fa c e  f la t t e n e d  ex cep t in  p er is to m a l r e g io n ,  
w hich i s  convex to  a v a r ia b le  d eg ree; am bulacral p e t a ls  sub- 
e l l i p t i c a l  to  suboblong, ex ten d in g  h a lf  the d is ta n c e  to  the  
s h e l l  m argin , and becoming wide in  c e n tr a l  p o r t io n  o f p e t a l  
and b lu n t ly  rounded a t  d i s t a l  end; food  groove a rea s e lo n 
g a te , la n c e o la te ;  odd p e ta l  s l i g h t l y  lon ger than rem aining  
fou r ; in tera m b u la cra l areas la r g e ,  r e l a t i v e l y  w id e , subun i
form , c o n s is t in g  o f  ap proxim ately  fou r rows o f la r g e ,  p o ly 
g o n a l, low , tu b e r c le -b e a r in g  p la t e s ;  a p ic a l  system  somewhat 
f l a t  t o  low , rounded; m adreporite la r g e ,  g e n tly  convex; p e r i
stome sm all (3 mm. in  d ia m e te r ) , c i r c u la r , c e n t r a l ,  s l i g h t l y  
e c c e n tr ic  a n te r io r ly ;  am bulacral furrow s f a i r l y  s t r a ig h t ,  
ap proxim ately  o n e -h a lf  the d is ta n c e  to  th e  s h e l l  m argin , be
coming b ifu r c a te  a t  an an g le  o f ^ 5®, and co n tin u in g  p r a c t i 
c a l l y  to  s h e l l  m argin; p e r ip r o c t  sm all (1  mm. in  d ia m e te r ) , 
s u b c ir c u la r , s itu a te d  o n e -th ir d  th e  d is ta n c e  between the  
p eristo m e and th e  p o s te r io r  p er ip h ery  o f the s h e l l ;  le n g th  
70 mm., w idth  68 mm., h e ig h t 10 mm.

£• l y e l l i  (Conrad) i s  c lo s e ly  re la ted  to P. p ile u s -s in e n s is  
(R avenel), the la t te r  having a much h igher, c o n ic a l, cen tra l  
tumid area.

Occurrence: T ivola member and Ocala lim estone.

P eriarchus p ile u s - s in e n s is  (Ravenel)

P la te  f ig u r e s  1 -6

S c u t e l la  P i le u s - s in e n s i s  RAVEHEL, l8U-*+, Acad. N at. S c i .  P h ila 
d e lp h ia , P r o c . , v o l .  2 ,  pp. 97- 9 8 , no f ig u r e .

S c u t e l la  P i le u s - s in e n s is  RAVENEL. I 85 0 , Am. A ssoc . Adv. S c i . , 
P r o c .,  v o l .  3 , p . 160 .

Sism ondia p i l e u s - s in e n s i s  (R a v e n e l) , CONRAD, 1865 , Acad. N at. 
S c i .  P h ila d e lp h ia , P r o c . ,  p . 7^, no f ig u r e .
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Mort o n ia  (P er la rch n s) p i l e u s - s in e n s i s  (R a v en e l) , COKRAD,
1866 , Sm ithsonian  M isc. C o l l . ,  v o l .  7 , (2 0 0 ) , p . 21 , 
no f ig u r e .

Per ia r  chus p i le u s - s in e n s i s  (R a v en e l) . GREGORY, I 89I 5 G eol.
S o c . America, B u l l . , v o l .  3 , p . 10^, no f ig u r e .  

TS c u t e l la  c a p u t - l in e n s is  KEÎTNEDY, I 89I ,  Texas G eol. S urvey , 
Third Ann, R e p t . , pp. 55) 56.

?S c u te l la  ca p u t-s  in en s i  s KENÎ'JEDY, 1895) Ac ad . H at. S c i .  P h ila 
d e lp h ia , P r o c .,  pp. 113) 11^1 115»

P eria rch u s p i le u s - s in e n s i s  (R a v en e l), STEFAilINI, S o c . g e o l .
i t a l i a n a .  B o l l . , v o l .  3 0 , p .  6 8 8 .

Per ia rch u s p i le u s - s in e n s i s  (R a v en el), CLARK Aî'JD TWITCHELL, 
1915) U. S . G eol. Survey, Mon. 5^) PP. 1 3 5 -1 3 6 , p l .  
L X III, f i g s ,  l a - e ,  2 a -d .

Corona su b c ircu la r  in  o u t l in e ;  ab oral su r fa ce  much d e
p ressed  ex cep t fo r  h ig h , w e ll -d e f in e d , c o n ic a l ,  c e n tr a l  area  
w ith  s t r a ig h t  to  concave s lo p e s ;  m arginal area th in ,  undula
t in g ,  rounded; am bulacral areas e lo n g a te  to  s u b e l l i p t i c a l ,  
ex ten d in g  more than o n e -h a lf  the d is ta n c e  to  the s h e l l  mar
g in , d i s t a l  ends b lu n t ly  rounded, proxim al ends ta p e r in g ;  
food  grooves e lo n g a te , la n c e o la te ;  o r a l su r fa ce  f la t t e n e d ;  
p eristom e su b c e n tr a l, sm a ll;  am bulacral furrow s s t r a ig h t  to  
g e n t ly  cu rved , b ifu r c a t in g  h a lf  the d is ta n c e  to  the m argin  
a t  an an g le  o f  ^5° ,  and co n tin u in g  p r a c t ic a l ly  to  s h e l l  mar
g in ; p e r ip r o c t  c ir c u la r ,  o n e -th ird  the s iz e  o f  the p e r is to m e , 
and o n e -th ird  the d is ta n c e  between s h e l l  m argin and p e r i 
stome; a p ic a l  system  to  a c u te ly  rounded, pen tagon al in  o u t
l in e ;  a p ic a l  pores w id e ly  sep a ra ted , m adreporite la r g e ,  f l a t 
ten ed ; le n g th  of la r g e s t  specim en 72 mm., w idth  69 mm., 
h e ig h t  o f  most t y p ic a l  specim en 17 mm.

O ccurrence: T iv o la  member.

P eriarch u s quinquefar iu s ? (Say)

P l a t e  2 ,  f i g u r e s  1 7 -1 9

S c u te l la  5 - fa r ia  SAY, 1825) Acad. N at. S c i .  P h ila d e lp h ia ,  
J o u r .,  s e r .  1 , v o l .  5) p . 228.

S c u te l la  r o g e r s i  Morton, AGASSIZ (not M orton), 18^1, Mon. 
d ' ech inoderm es, Mon. 2 , p . 85, p l .  19a , f i g s .  1 -^ .

M ortonia r o g e r s i  (M orton), DESOR (not M orton), 1858, Synop- 
s i s  des e c h in o id e s  f o s s i l e s ,  p . 23 1 .

M ortonia q u in q u efar ia  (M orton), CONRAD, I 866 , Sm ithsonian  
M isc. C o l l . ,  v o l .  7 (2 0 0 ) , p. 3 2 .

M orton ella  r o g e r s i  (M orton), POMEL, 1 8 8 3 , C la s s i f i c a t io n  
m éthodique e t  genera des e c h in id e s , p . 7 0 .
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S c u te l la  (M orton ia) r o g e r s i  o f  De G regorio , I 89O, Ann. G eol.

P a le o n t . ,  p . 2^0, p i .  4-3, f i g s .  17-20 (n o t f i g .  I 6 ) .
M ortonella  r o g e r s i  (A g a ss iz , n o t M orton), STEFANINI, 1911} 

S oc. g e o l , i t a l ia n a  B o l l . ,  v o l .  3 0 , p . 68^, p . 22 , 
f i g s .  2 , 3 .

Mor to n e l la  guinauef ar ia  CLARK AÎÎD T1CETCHELL, 1915} U. S .
G eol. Survey, Mon. 54-, p . 128 , p i .  60, f i g s .  2 a - f 5 
p i .  6 1 , f i g s .  l a - b .

Per ia r  chus guinauef ar iu s  (S a y ) , COOKE, 194-2, Jour. P a le o n t . ,
v o l .  16 , pp. 1^, 1 6 , (no f i g u r e ) .

S in g le ,  i s o l a t e d ,  a d o le sc e n t  coron a , which h ears resem 
b lan ce to  P . g u in a u efa r iu s  (S a y ); d is c o id a l ,  c ir c u la r  in  
m arginal o u t l in e ;  ab ora l su r fa ce  somewhat tumid c e n t r a l ly ,  
much d epressed  e lsew h ere; p e t a ls  la r g e ,  broadly la n c e o la t e ,  
exten d ing  h a lf  th e d is ta n c e  to  th e periphery  o f th e s h e l l ;  
a p ic a l  system  su b c en tra l;  o r a l su r fa c e  f l a t  to  concave ap
proaching p er istom e; p eristom e round, a n te r io r ly  e c c e n tr ic ;  
p e r ip r o c t  d im in u tiv e , s itu a te d  o n e -th ir d  the d is ta n c e  be
tween p eristom e and m argin o f s h e l l ;  am bulacral furrow s 
s t r a ig h t  to  u n d u la tin g , becoming in d i s t in c t  midway toward  
s h e l l  margin; le n g th  9 mm., w id th  9 mm., h e ig h t 2 mm. 

O ccurrence: S a n d e r s v il le  lim es to n e  member.

Fam ily CASSIDUIIDAE

Genus C a ssid u lu s Lamarck, I 8OI

C a ss id u lu s  e r ic s o n i  F isc h e r

P la te  2 , f ig u r e s  1-4-

C assid u lu s e r ic s o n l  FISCHER, 1 951 , F lo r id a  G eol. Survey ,
B u llë  3^j pp. 65- 6 7 , f i g s .  6 , 7 ,  8; p i .  2 , f i g s .  1 ,
2; p i .  3 , f i g s .  1 - 3 .

In te r n a l c a s t  o f  corona: su bp en tagonal to  subhexagonal, 
w ider p o s te r io r ly ;  a b ora l su r fa ce  h ig h , sw o lle n , c o n ic a l ,  
u n ifo rm ily  covered  vd.th sm a ll s c r o b ic u le s ;  a p ic a l system  e c 
c e n t r ic ,  s l i g h t l y  a n te r io r ;  p e r ip r o c t  s itu a te d  im m ediately  
above a broad su lc u s  which ex ten d s to  margin o f s h e l l ;  p e r i 
p ro ct w ith  prom inent overhanging hood which b eg in s  15 mm. be
hind the apex , i .  e . , where p o s te r io r  a n g le  commences; o r a l  
o r a l  su r fa ce  f la t t e n e d ,  rounded a t  m argins; p eristom e e c 
c e n t r ic ,  w e l l  forw ard , s i tu a te d  in  a s l i g h t  d e p r e ss io n ;  s h a l
low  su lcu s  a n te r io r  to  p er is to m e , co n tin u in g  onto a n te r io r  
su r fa ce ;  o r a l  su r fa ce  s c r o b ic u la te ;  p e t a l  areas la n c e o la t e ,  
open d i s t a l ly ;  in tera m b u la cra l a rea s about th ree  tim es as  
broad as p e t a ls ;  le n g th  o f  corona 33 mm., w idth 29 mm., h e ig h t  
20 mm.

O ccurrence: T iv o la  member and Ocala lim e s to n e .
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C a ssid u lu s  (Paralam uas) c a r e l ln e n s ls  (T w itc h e ll)

P la te  2 , f ig u r e s  9-16

C a ss id u lu s  (Pygorhynchus) c a r o l in e n s is  TWITCHELL, 1915»
n. s .  G eol. Survey , M©n. 5 »̂ P« 1^6, p i .  o 7 , f i g s .  
2a - g .  .

C a ssid u lu s  (Paralam uas) c a r o l in e n s is  ( T w it c h e l l ) , COOKE, 
19^2, Jou r. P a le o n t . ,  v o l .  1 6 , p , 3I+, no f ig u r e .

Corona o v a l in  o u t l in e ,  th in -w a l le d , p o s te r io r  end trun
c a ted ; a n te r io r  and am bita l m argins rounded; a b o ra l su rfa ce  
lo w , con vex , s l i g h t l y  h igher p o s t e r io r ly ,  vrLth lo w , rounded 
r id g e  above p e r ip r o c ta l r e g io n ; o r a l su r fa ce  somewhat f l a t 
ten ed , becoming concave toward p er isto m e; a p ic a l  system  ec
c e n tr ic  a n te r io r ly ;  m adreporite s l i g h t l y  tumid in  w e ll  pre
served  specim ens; p eristom e s itu a te d  a n te r o -c e n tr a i  d ir e c t 
l y  below  a p ic a l  system , p en ta g o n a l, w ith  f l o s c e l l e ;  ambulac
r a l  a rea s  ra th er  lo n g , narrow , p r a c t ic a l ly  c lo s e d  d i s t a l l y ,  
p o s te r io r  p a ir  s l i g h t l y  lo n g er ; s h e l l  covered  w ith  rounded 
p i t s  w ith  w eathered s p in a l tu b e r c le s ;  le n g th  30 mm., w idth  
28 mm., h e ig h t  18 mm.

O ccurrence: Ocala lim e s to n e  and T iv o la  member.

Cassidulus (Paralampas) globosus? F ischer  

P la te  2 , f ig u res  5-8

C assidulus (Paralampas) globosus FISCHER. 1951» F lorid a  Geol.
Survey, B u ll. 3M-, pp. 7 1 -7 2 , f i g s .  8 , 9» 10; p i .  h.

In tern a l ca st: corona h igh ly  in f la te d , w e ll rounded o ra lly  
and am b ita lly , w idest in  p osterior  th ird ; p oster ior  f l a t 
tened; ora l surface f la tte n e d  to gen tly  rounded; anterior  
abruptly rounded; peristom e and apex a n ter io r ly  eccen tric;  
p erip roct s itu a ted  situ a ted  high on p osterior  margin, upper 
margin s l ig h t ly  arched over o r if ic e ;  specimen too badly 
weathered to  observe p e ta l areas or other d iagn ostic  fe a 
tu res; length  1^ mm., width 13 mm., h eigh t 11 mm.

Occurrence: Ocala lim eston e.

Family CIDARIDAE 

Genus Phyllacanthus Brandt, I 835 

Phyllacanthus mgrtoni? (Conrad)
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P l a t e  5 , f i g u r e  9

? C i d a r i s  a l a b a m e n s i s  NORTON, 18^+6, Ac a d .  N a t .  S o i ,  P h i l a d e l 
p h i a ,  P r o c . ,  v o l .  3 ,  p .  5 l«

C i d a r i t e s  m o r to n i  COImRAD. 1 8 5 0 ,  id em , J o t t r . ,  s è r .  2 ,  v o l .  2 ,  
p .  1+0, p l .  1 ,  f i g .  1 3 .

C i d a r i s  c a r o l i n e n s i s  EM'IONS, 1 8 5 8 ,  A g r i c u l t u r e  o f  t h e  e a s 
t e r n  c o u n t i e s ,  p .  3 0 5 , f i g .  2 3 8 .

? C i d a r i s  m i t c h e l i i  EMMONS. 1 8 5 8 ,  id em , p .  3 0 5 ,  f i g .  2 3 7 .
?C id a r is  blandus De GREGORIO, 1890, Ann. G eol. P a le o n t . ,  p .

2 5 3 ,  p l .  f i g .  5 .
?C id a r is  modestus De GREGORIO, I 8 9 0 , idem, p .  2 5 3 ,  p l .  4 3 ,

f i g .  2 6 .
? C i d a r i s  m o e re n s  De GREGORIO, I 8 9 0 , id em , p .  2 5 2 ,  p l .  4 3 ,  

f i g s .  2 2 ,  2 3 .
? C i d a r i s  o r d l n a t u s  De GREGORIO, I 89O, id e m , p .  252 , p l .  4 4 ,  

f i g .  1 .
?C id a r is  perdubius De GREGORIO, I 89O, idem, p .  2 5 3 ,  p l .  4 4 ,  

f i g .  2 .
C id a r is  m ortoni Conrad, CLARK AND TWITCHELL, 1 9 1 5 ,  U. S . 

G eol. Survey Mon 5 4 ,  p .  1 5 7 ,  p l .  7 3 ,  f i g .  1 .
TC i d a r i s  a l a b a m e n s i s  C o n r a d ,  CLARK AND TWITCHELL, 1 9 1 5 ,  

id e m , p .  I I 6 .
C id a r is  c a r o lin e n s is  Conrad, CLARK Aim TWITCHELL, 1 9 1 5 ,  

idem, p .  1 1 3 ,  p l .  55, f i g s .  2 a -c .
?C id a r is  m it c h e l i i  Conrad, CLARK Aim TWITCHELL, 1 9 1 5 ,  idem, 

p . 113 , p l .  55, f i g s .  l a - c .
TC i d a r i s  b l a n d i s  De G r e g o r i o ,  CLARK AITD TWITCHELL, 1 9 1 5 ,  

id e m , p .  I I 6 .
?C i d a r i s  m o d e s tu s  De G r e g o r i o ,  CLARK Aim TWITCHELL, 1 9 1 5 ,  

id e m , p .  1 1 5 .
? C i d a r i s  m o e ru s  De G r e g o r i o ,  CLARK .Aim TWRTCHELL, 1 9 1 5 ,  

id e m , p .  1 1 5 .
? C i d a r i s  o r d i n a t u s  De G r e g o r i o ,  CLARK A im  TWITCHELL, 1 9 1 5 ,  

id e m , p .  I I 5 .
TC i d a r i s  p e r d u b i u s  De G r e g o r i o ,  CLARK AND TWITCHELL, 1 9 1 5 , 

id e m , p .  I I 6 .
C i d a r i s  georgiana CLARK, 1 9 1 5 ,  idem, p .  1 5 8 ,  p l .  7 3 ,  f i g .  4 .
L e i o c i d a r i s  c a r o l i n e n s i s  C o n r a d ,  LAI-IBERT Aim THIERY, 1925, 

E s s a i  de  n o m e n c l a t u r e  r a i s s o n e e  d e s  e c h i n i d e s ,  f a s c .
8 ,  p .  5 6 0 .

TL e i o c i d a r i s  m i t c h e l i  C o n r a d ,  LAimERT AND THIERY, 1 9 2 5 ,  
id e m , p .  56 0 .

C i d a r i s  (D o r o c i d a r i s ) georg ian a  Conrad, LAI-IBERT Aim THIERY, 
id e m , p .  580 .

P h y l l a c a n t h u s  m o r to n i  ( C o n r a d ) ,  COOKE, 1 9 4 1 ,  J o u r .  P a l e o n t . , 
v o l .  1 5 , p p .  3 - 5 ,  p l .  1 ,  f i g s .  1 6 - 1 8 .

Two f r a g m e n t s  o f  w e l l  p r e s e r v e d ,  f l a t t e n e d  s u b g l o b o s e  c o r 
o n a s :  a m b u la c r a  s t r a i g h t ,  p o r e  o p e n in g s  d i s t i n c t ;  i n t e r a m b u -
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la c r a l  areas c o n s is t in g  o f two rows o f la r g e ,  very w e ll  d e
velop ed  tu b e r c le s  separated  by la r g e  p la te s ;  each p la te  has 
a smooth, w e ll  roimded tub ercu lar b a se , surmounted by a p er
fo r a te d  secondary tu b e r c le  (one base d is p la y s  two s p in e s ) ;  
b a ses o f  tu b e r c le s  r in ged  by secondary nodes ; areas among 
the p r in c ip a l rows of la rg e  tu b e r c le s  s lo p in g  toward c e n te r ,  
and marked by w e ll-d e f in e d  su tu res; many f i n e ,  tra n sv erse  
rows of minute nodes mark the p la te s  in  the area among the  
p r in c ip a l tu b e r c le s ;  len g th  25 mm., h e ig h t 30 mm.

Occurrence: Ocala lim e s to n e .

Fam ily SPATANGIDAE

Genus Eupatagus A g a s s iz , 18^-7

Subgenus P la g io b r i s s u s  Pom el, I 883

Eupatagus (P la g io b r i s s u s ) ocalanus?  Cooke

P la te  h ,  f ig u r e  7

Eupatagus (P la g io b r i s s u s ) oca lanu s COOKE, 19^2, Jour. P a le 
o n t. T'ToTTTST'F^ 57, p l .  6 , f i g s .  4 -8 .

W ell p reserved  fragm ent o f o r a l and am bita l su rface  of 
la r g e  specim en: su r fa ce  covered  w ith ,ro w s o f  sh o r t , rounded 
nodes which converge and become in d i s t i n c t  toward edge of 
corona as the am b ita l su rfa ce  i s  approached; len g th  27 mm., 
w idth  15 mm.

Specimen i s  probably from r ig h t  s id e ,  s in c e  the two rows 
trend  a cro ss  th e  p la te  p o s te r io r ly  a t  an an g le  o f 4-5® from  
th e  h o r iz o n ta l ,  and th e  in d iv id u a l nodes become larger  in  
th a t  d ir e c t io n .

O ccurrence: T iv o la  member.

Genus Macropneus t e s  A g a s s iz , 184-7

M acropneustes m ortoni (Conrad)

P la te  3 , f ig u r e s  1 -7

H olaster  m ortoni CONRAD, I 850, Acad. N at. S c i .  P h ila d e lp h ia ,  
J o u r .,  s e r .  2 , v o l .  2 , p . 4-0, p l .  1 , f i g .  10. 

M acropneustes c u b e n s is  COTTEAU, 1875, K. svenska v e te n s k .-  
akad. ,  H a n d l., v o l .  1 3 , No. 6 , p . 6 .

M acropneustes cu b en sis  COTTEAU, I 87 6 , S o c . g e o l .  F ra n c e .,  
B u l l . ,  s e r .  3 , t .  5, p . 13 0 .
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Macropneuste s  cubensis COTTEAU, I 88I ,  Soc. g eo l. B elgique, 

Annales, t .  9? p . ^ 8 , p l .  h, f i g .  ?•
M acropneustes cu b en sis  C o ttea u , EGOZCUE, 1897, Com. mapa,

g e o l .  Es pana. B o l . ,  v o l .  22 , p . 91, p l .  23 , f i g s .  1-4-, 
p l .  2 5 , f i g .  7 .

M acropneustes m ortoni (C onrad), CLARK AND TWITCHELL, 1915,
U. S. Geol. Survey Mon. 54-, p l.  72, f i g s .  la -d .

Maur i  tanas ter cubensis (C otteau), LAl»ffiERT, 1923 , Soc. cuba- 
na h is te r ia  n a t. "Felipe Poey" Mem., v o l. 5, No. 1 ,  
p. 44- (1 9 2 4 ), R eprint, p. 4 2 .)

A n t i l la s t e r  c a s t r o i  LAlfBERT, 1923 , idem, p . 4 4 , (1924 , Re-
p rin t7  p . 4-2. )

Trachypatagus c a s t r o i  LAMBERT, 1923 , idem, p . 4 8 , (1924 , Re
p r in t ,  p . 4 6 .)

Maur i t  anas ter cubensis (C otteau), SAITCHEZ ROIG, 1923 , idem, 
p. 38, (1924, R eprint, p. 36. )

M acropneustes m ortoni (C onrad), COOIŒ, 1926, Alabama G eol.
Survey S p e c ia l R ep t. l 4 ,  p l .  9o , f i g s .  l a - b .  

M acropneustes m ortoni (C onrad), COOKE, 1942, Jour. P a le o n t . ,  
v o l .  1 6 , p . 5 1 , no f ig u r e .

Corona very  la r g e ,  e le v a te d , tum id, round to  o v a te ; apex 
and a p ic a l  system  e c c e n tr ic  a n te r io r ly ;  am bulacral areas  
broad, e lo n g a te , p e t a lo id ,  f lu s h ,  or s itu a te d  in  sh a llo w ,  
e lo n g a te  d e p r e s s io n s , ex ten d in g  fa r  down the s lo p in g  s id e s ;  
in teram b u lacra l a rea s broad , th ree  tim es th a t  o f ambulacra; 
su r fa ce  o f both  am bulacral and in teram b u lacra l a rea s covered  
w ith  numerous sm a ll, ir r e g u la r ly  d isp ersed  t u b e r c le s ,  in t e r -  
aoàbnlàeral areas each  c o n s is t in g  o f  two rows o f w ide curved  
p la t e s ,  sep ara ted  by a w e ll -d e f in e d  su tu re; p e t a ls  w ith  nu
m erous, very  d i s t i n c t ,  pore p a i r s ; ; peristom e w e ll  a n te r io r ,  
a rc-sh a p ed , p o s te r io r  p o r t io n  covered  by w e ll-d e f in e d  l i p ,  
which i s  r e f le c t e d  p o s t e r io r ly  th e  le n g th  o f the s h e l l  in  a 
lo w , g e n tly  s lo p in g  to  d i s t i n c t l y  c a r in a te  r id g e ,  im m ediate
l y  below  the a n a l opening; p e r ip r o c t  la r g e , ova te  to  tr ia n g u 
l a r ,  s itu a te d  a sh o r t  d is ta n c e  above the p o s te r io r  m argin; 
le n g th  97 inm., w id th  80 mm., h e ig h t  53 mm.

O ccurrence: Ocala l im e s to n e .

Fam ily HEMIASTSRIDAS 

Genus S c h iz a s te r  A g a ss iz , I 832 

S c h iz a s te r  arm iger Clark  

P la te  ^  f ig u r e s  4 -8  

S c h iz a s te r  arm iger HARRIS, 1894 , Alabama G eol. S urvey , Ann.
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R ep t. fo r  1 8 9 2 , v o l .  2 , p . 1 7 2 , p l .  6 , f i g .  1 1 . 
S c h iz a s te r  armiger CL.ARK, 1915> U. S . G eo l. Survey, Mon. 5^, 

p . 1 5 2 , p l .  7 0 , f i g s .  l a - d .
S c h iz a s te r  f lo r id a n u s  CLARK, 1915? idem , p . 1?5> p l .  82 , f i g s .  

l a - e .
S c h iz a s te r  armiger (H a r r is ) , LAMBERT Al'TD THIERY, 1925? Nomen

c la tu r e  d es e c h in id e s ,  f a s c .  8 , p . 524.
S c h iz a s te r  armiger C la rk . COOKE, 194-2, Jou r. P a le o n t . ,  v o l .

Ï 6 ,  pp. 3 9 , 4 0 , no f ig u r e .

Corona la r g e  ; a b o ra l su r fa ce  d ep ressed , s lo p in g  ab ru ptly  
a n te r io r ly ,  but more g e n t ly  p o s te r io r ly  to  apex, beyond which  
an e le v a te d  c a r in a te  r id g e  co n tin u es  to  tru n cated  p o s te r io r  
margin; am bulacral areas in  deep fu rro w s, the p a ired  p e ta ls  
in  m oderately  d ep ressed  furrow s; a n te r o - la t e r a l  furrows 
s l i g h t l y  lon ger  than the p o s t - la t e r a l ;  th e  s in g le  a n te r io r  
ambulacrum lon ger than o th e r s , and s e t  in  much deeper furrow  
which becomes sh a llo w  as i t  tr a v e r s e s  th e  a n te r io r  margin on
to  the o r a l su r fa ce ;  in tera m b u la cra l a rea s somewhat f la t t e n e d ,  
s l i g h t l y  in f l a t e d ,  th e  p o s te r io r  p o r t io n  much e le v a te d , form
in g  a d i s t i n c t  r id g e ;  a p ic a l  system  s l i g h t l y  behind the cen 
te r ;  p e r ip r o c t  round to  su b ovate , s i tu a te d  a t  base o f k e e l  
high  on tru ncated  p o s te r io r  margin; p eristom e arc-sh a p ed , 
o n e -th ir d  th e  d is ta n c e  w ith in  the a n te r io r  margin; p eristom e  
p a r t ly  covered  by r a i s e d ,  rimmed l i p  which forms a tr ia n g u la r ,  
f la t t e n e d  r id g e  ex ten d in g  p o s te r io r ly  and bounded by sm ooth, 
sh a llo w  d e p r e ss io n s;  su r fa ce  th ic k ly  covered  w ith  sm a ll, low , 
rounded tu b e r c le s ;  le n g th  57 mm., w id th  51 mm., h e ig h t 35 mm.

O ccurrence: O cala l im e s to n e .

WOR̂ K 

F am ily  VERMETIDAE 

Genus S ern u lo rb is  S a sso , 1827 

S erp u lo rb is  sp .

P la te  24 , f ig u r e  I 8

Mass o f numerous, co n to r ted  tubes w ith  c ir c u la r  open ings:  
su r fa ce  ornamented w ith  numerous, roughened , concave, im bri
c a t e ,  growth m arkings; two prom inent ca r in a e  on each tube 
s itu a te d  180° a p a r t , marking p o in t o f attachm ent between ad
ja c e n t  tu b es; s h e l l  w a ll th in ;  in t e r io r  smooth; le n g th  o f  
lo n g e s t  tube 20 mm., d iam eter o f op en ings 1 mm.

O ccurrence: Twiggs c la y  member.
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In th e  Twiggs c la y  bed a lon g the S h e l l  Bluff-M cBean road, 

1 .5  m ile s  n orthw est o f S h e l l  B lu ff  Community, Burke County, 
s e v e r a l specim ens resem b lin g  la r g e  worm tub es occurred  w ith  
S er n u lo rb is  sp . Most of th e se  specim ens are c o i le d  in  a tr o 
ch o id  manner, are h o llo w , and the su r fa ce  i s  en cru sted  w ith  
s e v e r a l  ty p es  o f bryozoans in  a very  poor s t a t e  o f p reserva
t io n .  Only one s p e c ie s ,  H incksina .iackson ica  Canu and B ass-  
l e r , i s  t e n t a t iv e ly  id e n t i f i e d .  The remainder o f  the bryo
zoans have had most of th e d ia g n o s t ic  s tr u c tu r e s  d estro y ed . 
One author (P ie r s o n , 1950) r e p o r ts  t h i s  m a te r ia l from the 
same area in  n o r th e a st  G eorgia , and id e n t i f i e s  i t  as "C a ss i-  
d a ria  c a r in a ta ." but i t  can r e a d i ly  be seen  th a t  th e se  are  
n o t th e rem ains of g a stro p o d s. In  t h i s  p ap er, th e  name Ver- 
m etina sp . i s  t e n t a t iv e ly  a ssig n ed  to  th e se  "worm tu b es."  
D im ensions of la r g e s t  f ig u r e d  specim en 50 mm. lo n g  and 27 
mm. in  d iam eter .

Phylum BRYOZOA

C la ss  ECTOPROCTA

Fam ily PORINIDAE

Genus B e ls s e l ln a  Canu, 1913

B e ls s e l in a  im n lic a ta  Canu and B a s s le r

P la te  9; f ig u r e  2

B e is s e l in a  im p lic a te  CAIfU AI® BASSLER, 1920 , U. S .  N at. M us., 
B u ll .  1 0 6 , p . 3 2 5 , p l .  V+, f i g s .  1-1+.

A perture c i r c u la r , surrounded by r a is e d ,  rounded peristom e ; 
zo o e c ia  very  d i s t i n c t ;  ascopore in d i s t i n c t ;  approxim ately  10 
zo o e c ia  in  5 mm.

O ccurrence: Ocala lim e s to n e .

B e is s e l in a  t r u l la  Canu and B a ss le r

P la te  9 ,  f ig u r e s  1 ,  3 -11

B e is s e l in a  t r u l la  CANU AND BASSLER, 1920, U. S . N at. M us., 
B u l l .  lO é , p . 32^ , p l .  4.3 , f i g s .  19- 2 1 .

Z oaria ram ose, covered w ith  rounded z o o e c ia , e n c ir c le d  by 
th in , rounded, r a is e d  p eristom e ; p eristom e surrounded by 6
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or 7 p o r e s ,  one of which may be the ascopore; approxim ately  
22 zo o ec ia  in  5 mm.; le n g th  of l a r g e s t  specimen 65 mm. 

Occurrence; T ivo la  member.

Family STEGANOPORELLIDAE

Genus S te g a n o u o re lla  S m lt t ,  1873

Steganoporella .iacksonica Canu and B assler

P la te  8 , f ig u r e s  5 , 6

S te g a n o p o re lla  .iacksonica CANU AND BASSJjER, 1920, U. S . N at.  
M us., B u l l .  106, pp. 262- 26 3 , p l .  39 , f i g s .  9 -1 6 .

Zoarium b i la m e l la r ,  formed o f two c a lca r e o u s  la y e r s  back  
to  back; zo oec ia  d im orphic, e lo n g a te ,  narrow, d i s t i n c t ,  a r c 
shaped i n  upper p o r t io n ;  la r g e  or B -z o o e c ia  ( a v ic u la r ia )  t a 
per toward b ase , and co n ta in  a to o th  in  lower p o r t io n  of  
opening, to  which a la r g e  operculum was a ttach ed ;  d i s t i n c t  
arc-shaped rim ule overhanging a l l  a p er tu res ;  ap ertu res  ovate  
to e l l i p t i c a l ,  m odified  by prom inent, f la t - e d g e d  to o th  which  
forms a hinge for attachm ent o f  operculum; approxim ately  10 
zooecia  in  5 mm.; le n g th  of zoarium 20 mm.

Occurrence: T ivo la  member.

Family SCHIZOPORBLLIDAE 

Genus Sch izQ P odrella  Canu and B a s s le r ,  1917 

S c h iz e p o d r e l la  l l n e a  Lonsdale  

P la te  8 , f ig u r e  1

Eschara l i n e a  LONSDALE, 184-5, Account o f  tw e n ty - s ix  s p e c ie s  
o f  P o ly p a r ia  ob ta in ed  from the  Eocene T e r t ia r y  forma
t i o n  o f  North America, Q uarter ly  Journal G e o lo g ic a l  
S o c ie t y  London, v o l .  1 ,  p . 530. f i g .

E sch a r in e lla ?  l in e a  GABB AND HORN, 1862 , Monograph o f  the  
f o s s i l  Polyzoa o f  the Seconder and T e r t ia r y  forma
t i o n s  o f  North America, Journal of the Academy o f  
N atu ra l S c ie n c e s  of P h i la d e lp h ia ,  s e r .  2 ,  v o l .  5 , p .  
l4-0.

S c h iz o p o d r e l la  l i n e a  L onsdale , CANU AND BASSLER, 1920 , U. S. 
N at. M us., B u l l .  106 , p . 34-0, p l .  4-5, f i g s .  IO -I8 .
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Zoarirmi b i la m e l la r ;  zo o e c ia  l a r g e ,  d i s t i n c t ,  e l l i p t i c a l ;  

f r o n t a l  convex; apertiare round to  sem ilunar, bordered by nar
row r im u le;  sm all av icu larium  on border o f  a few a p ertu res ;
7 z o o e c ia  in  5 mm.; le n g th  o f  zoarium 15 mm.

O ccurrence; T iv o la  member.

S c h iz o u o d r e l la  v im inea Lonsdale

P la te  8 , f i g u r e s  2 -h

Eschara v im inea  LONSDALE, l8h*5, Q uarterly  Journal G e o lo g ica l  
S o c ie t y  London, v o l .  1 ,  p . 520, f i g .

Eschara incumbens LONSDALE, 18%5, op. c l t . , p i 529.
Eschara v im inea  L on sd a le , GABB AND HORN, lo 6 2 ,  Academy of

N a tu ra l S c ie n c e s  of P h i la d e lp h ia ,  J o u rn a l,  s e r . 2 , v o l .  
5 , p .  1 1 6 ,

Eschara incumbens L onsdale , GABB AND HORN, op. c i t . ,  p .  I l 6 .  
Eschara t e x t a  GABB AND HORN, l8 6 2 ,  op . c i t . ,  p l .  1 7 , p l .  19? 

f i g .  l o
S c h iz o u o d r e l la  vim inea L onsdale , CANU Al® BASSLER, 1920, U.

S .  N a t. M us., B u l l .  1 0 6 , p .  3h-2, p l .  M-5, f i g s .  1 - 9 .

Zoarium b i la m e l la r ,  formed o f  two la y e r s  back to  back; 
fronds w id e , f l a t ,  u n d u la tin g ;  z o o e c ia  lo n g ,  fu s ifo r m , or 
C y lin d r ic a l ;  f r o n ta l  p o r t io n  con vex , w ith  numerous very  f a i n t  
p ores;  ap ertu re  subrounded, t r a n s v e r s e ,  w ith  very sm all rim 
u le ;  p er is to m e low , th in ;  approxim ately  9 z o o e c ia  in  5 mm.; 
le n g th  o f  l a r g e s t  zoarium 39 mm.

Occurrence: T iv o la  member.

Fam ily HINCKSINIDAE

Genus H incksina  Norman, 1903

H incksina  .iacksonica  Canu and B a s s le r

P la te  6 ,  f i g u r e s  6 , 7 
P la t e  7 ,  f i g u r e s  1 ,  2

H incksin a  .iacksonica CANU AND BASSLER, 1917? U. 8 .  N a t.  M u s., 
B u l l .  96 , p .  1 5 ? p l .  1 ,  f i g .  6 .

H incksina  .iacksonica CANU Aim BASSLER, 1920, U. S .  N at. M u s., 
1 0 6 , p .  1 1 3 ? p l .  22 , f i g s . ^—9.

Zoarium f r e e ,  b i la m e l la r ;  z o o e c ia  e lo n g a te ,  d i s t i n c t ,  e l l i p 
t i c a l ;  mural rim e le v a t e d ,  d i s t i n c t ,  r in ged  by f a i n t  knobs;
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8 z o o e c ia  in  5 ma. ; le n g th  o f  lo n g e s t  specimen 23 mm, 
Occurrence: T iv o la  member.

Fam ily LUMJLITIDAE

Genus L nnulites Lamarck, l8 l6

L nnnlites d is tans Lonsdale

P la t e  6 ,  fig-ures 1 -5

L im u lite s  d is ta n s  LONSDALE, 18^-5, Q uarterly  Journal G eo log i
c a l  S o c ie ty  London, v o l .  1 ,  p . 531, f i g .

L unulites d istans Lonsdale, GABB Al'TD HORN, 1862, Journal
Academy N atural S c ie n c e s ,  P h i la d e lp h ia ,  s e r .  2 ,  v o l .
5 , p .  119.

L unulites d istans Lonsdale, De GREGORIO, I 890 , Annales de
G eologic e t  de P a lé o n t o lo g ie ,  L iv r a iso n s  7 , 8 ,  p . 250,
p l .  h2 , f i g .  2 9 .

L unulites continua EI#ÎONS, I 85 8 , G eological Survey of North 
C arolina, Paleontologv, p. 311 , f i g s .  250, 251 (not L. 
contigua Lonsdale. 184-5) .

L unularia  d is ta n s  L on sd a le j CANU AND BASSLER, 1920, U. S .
N at. Mus., B u l l .  IO6 , pp. , p l .  3 8 , f i g s .  1 -2 0 .

L u n u li te s  d is ta n s  L onsdale, BASSLER, 1953 , T r e a t is e  on In ver
te b r a te  P a le o n to lo g y , P art G, Bryozoa, pp. 171 -172 ,
f i g .  1 3 1 , 3 .

Zoarium la r g e ,  c o n ic a l ;  rows o f  z o o e c ia  a l t e r n a te  w ith  rows 
o f  v ib r a c u la ;  v ib r a c u la  e lo n g a te ,  narrow, w ith  two l a t e r a l  
c o n d y le s ,  and s i t u a te d  a t  z o o e c ia l  a n g le s ;  zooecia  rounded to  
e lo n g a te ;  mural rim rounded, t h in  f i n e l y  granulated; when 
s tr ip p e d  away zo o e c ia  r e v e a l  t h in ,  b la d e - l ik e  p a r t i t i o n s  
among in d iv id u a l s ,  and numerous t u b e r o s i t i e s  among the  w a l ls ;  
10 zo o e c ia  in  5 mm.; h e ig h t  o f  l a r g e s t  zoarium 21 mm., diame
te r  33 mm.

Occurrence: T iv o la  member.

Family TUBULIPORIDAE 

Genus Tretonea Canu and B a ss le r , 1920 

Tretenea l e v i s  Canu and B assler  

P late  9, f ig u res  12, 13



219

Tretonea l e v i s  CAl'ÏÏJ AND BASSLER, 1920, U. S . N at. M us., B u l l .
1 0 6 , p .  76 9 , p l .  1^1, f i g s .  20- 27.

Tretonea l e v i s  Canu and B a s s le r ,  BASSLER, 1953? T r e a t is e  on
In v er te b r a te  P a le o n to lo g y ,  Part G, Bryozoa, p . ^8, f i g .  
1 7 -8 a -b .

Zoarium f r e e ,  ram ose, tr ia n g u la r  in  c r o s s - s e c t i o n ;  zo o e c ia  
occur in  h o r iz o n ta l  groups or f a s c i c l e s ,  w ith  subrounded to  
recta n g u la r  p er is to m es  which are co n sp icu o u sly  r a i s e d ;  f a s c i 
c l e s  on each s id e  o f  f r o n t a l  p o r t io n  o f f s e t  from the o th er;  
number of zo o e c ia  in  each f a s c i c l e  approxim ately 6; r e v e r se  
s id e  of zoarium w ith  m inute, s c a t te r e d  zo o ec ia ;  le n g th  of  
l a r g e s t  zoarium 16 mm.

Occurrence: T iv o la  member.

Family OPESIULIDAE

Genus R e c te n y c h e c e l la  Canu and B a s s le r ,  1917

R e c te n y c h e c e l la  sem iluna Canu and B a s s le r

P la te  7 ,  f ig u r e s  3-8

R ecto n y ch o ce lla  sem iluna CÂ nJ AND BASSLER, 1920 , U. S .  N at. 
M us., B u l l .  1 0 6 , pp. 210-211, p l .  3 3 j f i g s .  9 -1 3 .

Weathered zoarium f r e e ,  ramose; zooecid  rounded to  s l i g h t 
l y  e lo n g a te ,  sep arated  by a f a i n t  furrow; 11 z o o e c ia  in  5 
mm.; le n g th  of l a r g e s t  specimen 21 mm.

Occurrence: T iv o la  member.

Fam ily  PHÏLACTELLIDAE

Genus P e r i g a s t r e l l a  Canu and B a s s le r ,  1917

P e r i g a s t r e l l a  e leg a n s  Canu and B a s s le r

P la te  7 ,  f ig u r e  9

P e r ig a s t r e l la  e le g a n s  CANTJ AND BASSLER, 1920, Ü. S .  N at. Mus., 
B u l l .  106 , p . 579, p l .  73 , f i g .  1 .

E n crustin g  zoarium; zo o ec ia  d i s t i n c t ,  e lo n g a te ,  c y l i n d r i 
c a l ;  f r o n t a l  convex , w ith  f a i n t  rounded pores; ap ertu re  deep , 
r e c ta n g u la r ;  p er istom e t h in ,  s a l i e n t ,  rounded, smooth, some 
w ith  f a i n t  d e n t i c l e  i n  cen ter  o f  in f e r io r  l i p ;  8 z o o e c ia  in
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5 rom.; le n g th  o f  zoarium 6 mm. 
Occurrence; T iv o la  member.

Fam ily HORNERIDAE

Genus Horner a Lamouroux, 1821

Bornera p o ly p o ro id es  Canu and B a s s le r

P la te  7 ,  f i g u r e s  1 0 , 11

Bornera p o ly n o r o id es  CAI'BJ AMD BASSLER, 1920, U. S . Hat. M us., 
B u l l .  lO é, p . 799 , p l .  iV f ,  f i g s .  9 -1 3 .

Ramose zoarium smoothed by w eathering; zo o e c ia  n o t  crowded, 
s i t u a te d  in  vriLde S u lc i  which are separated  by low n e r v i;  zo 
o e c ia  rounded, w ith  low , smooth p eristom e; c h a r a c t e r i s t i c  
tra b ecu la e  m iss in g ;  le n g th  of zoarium 11 mm.

Occurrence: T iv o la  member.

Fam ily  CELLEPORIDAE 

Genus B o lo p o r e l la  W aters, 1909 

H o lo p o re lla  dam icornis Canu and B a s s le r

P la te  1 0 , f i g u r e s  1 ,  2

H o lo o o r e l la  dam icornis CAHU AND BASSLER, 1920 , U. S . N at. 
M us., B u l l .  106 , p . 6 0 9 , p l .  77 , f i g s .  1 - 7 .

Zoarium m a ss iv e ,  c o n s i s t in g  o f  ir r e g u la r  m asses ornamented 
w ith  "horns" of g re a te r  or l e s s  le n g th ;  z o o e c ia  somewhat 
e r e c t ,  crowded; ap ertu re  rounded to  sem ilunar; specimens w e l l  
weathered; le n g th  o f  l a r g e s t  zoarium 50 mm.

Occurrence: T iv o la  member.

Genus Schismopora M a c G il l iv ra y , I 888 

Schismonora g lob osa  Canu and B a ss le r  

P la te  1 1 , f i g u r e s  9-11
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Schismopora g lobosa  CANTJ AND BASSLER, 1920 , U. 8 .  N at. Mus., 
B u l l .  106 , p . 598, p l .  75 , f i g s .  7 -1 5 .

Zoarium m a ss iv e , g lo b u la r ;  zo o e c ia  d i s t i n c t ,  somewhat e r e c t ,  
o v a te ;  f r o n t a l  smooth, convex, w ith  f a i n t  av icu lar ium ; aper
tu re  c i r c u l a r ,  w ith  wide r im u le;  maximum diameter of zoarium 
11 mm.

Occurrence: T iv o la  member.

Fam ily STOMACHETOSELLIDAE

Genus O c h e to s e l la  Canu and B a s s le r ,  1917

O c h e to se l la  r obus ta  Canu and B a ss ler

P la te  1 0 ,  f ig u r e s  h-7

O c h e to se l la  r obus ta  CAITU AND BASSLER, 1920, U, S . N at. M us., 
B u l l .  106 , p. 1+53, p l .  57, f i g s .  1 1 -1 7 .

Zoarium f r e e ,  ramose, c y l i n d r i c a l ;  z o o e c ia  la r g e ,  somewhat 
e lo n g a te ,  w ith  low , rounded peristom e ; specimen e x c e e d in g ly  
weathered; le n g th  o f  l a r g e s t  zoarium 18 mm.

Occurrence: S a n d e r s v i l le  l im es to n e  member.

Fam ily  DIASTOPORIDAE

Genus Stomatopora Bronn, 1825

Stomatopora cornu Canu and B a s s le r

P la t e  1 0 , f ig u r e  3

Stomatopora cornu CANU AND BASSLER, 1920, U. S . N at. M us., 
B u l l .  1 0 6 , p . 6 5 7 , p l .  130 , f i g .  I h .

Z oaria  e lo n g a te ,  tu b u la r ,  en cr u s t in g  in  the form of a horn; 
aperture  c i r c u la r  ; p er istom e t h ic k ,  s a l i e n t ;  zo o ec ia  w id e ly  
sep arated ; le n g th  o f  zoarium 5 mm.

Occurrence: T iv o la  member.

Genus Spiropora  Lamx. ,  1821  

Spiropora ma.iuscula Canu and B a ss ler
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P late  11, fig u res 1-3

Splro'pora ma.iuscula CANU AND BASSLER, 1920 , U. S . N at. Mus., 
B u l l .  106, p . 675 , p l .  128, f i g s .  8 -1 3 .

Zoarium c y l i n d r i c a l ,  ramose, w ith  f a s c i c l e s  o f  rectan gu lar  
to  ovate  ap ertu res;  f a s c i c l e s  form an n u lar , s a l i e n t  v e r t i -  
c e l l s  which become o f f s e t  and incom plete  toward p o in t  o f  b i 
f u r c a t io n  of zoarium; i n t e r z o o e c i a l  areas  ribbed  and s u lc a te ;  
l e n g th  of zoarium 7 mm.

Occurrence: T iv o la  member.

Fam ily  ONCOUSOECIIDAE

Genus F i l i s u a r s a  d ’Orbigny, 1853

F i l i s u a r s a  in g en s  Canu and B a ss le r

P la t e  1 1 , f ig u r e  +̂

F i l i s u a r s a  ingens CANU AND BASSLER, 1920 , U. S .  Nat. M us., 
B u l l .  106 , p . 69k-, p l .  Ilf2 , f i g s .  1 2 -2 1 .

Zoarium com pressed, dichotomous; z o o e c ia  d i s t i n c t ,  convex,  
s a l i e n t ,  r inged  by smooth, rounded p er is tom e; area among zo
o e c ia  lo n g i t u d in a l ly  s u lc a t e ;  le n g th  5 mn.

Occurrence: T iv o la  member.

F am ily  LEIOSOECIIDAE

Genus P a r le lo s o e c ia  Canu and B a s s le r ,  1920

P a r le io s o e c ia  .iacksonica Canu and B a ss ler

P la t e  1 1 ,  f ig u r e s  5-8

P a r le io s o e c ia  .iacksonica  CANU AND BASSLER, 1920, U. S . Nat.
Mus., B u l l .  1 06 , pp. 82lf-825, p l .  1^8, f i g s .  1 -1 3 .  

P a r le io s o e c ia  .iacksonica  Canu and B a s s le r ,  BASSLER, 1953,
T r e a t is e  on In v e r te b r a te  P a le o n to lo g y ,  Part G, Bryozoa, 
p . 72 , f i g .  37— b.

Zoarium f r e e ,  ramose, s o l i d  or h o llo w , ir r e g u la r ly  c y l in d r i 
c a l ,  c lub-shaped; z o o e c ia  numerous, e x c e e d in g ly  crowded, w ith  
t h in ,  o r b ic u la r ,  somewhat s a l i e n t  p er is tom e; maximum le n g th  
24- mm.

Occurrence: T iv o la  member.
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Family CALLOPORIDAE

Genus MembranluorIdra Canu and B a s s l e r ,  1917

Membraninoridra p o r r e c ta  Canu and B a s s le r

P la te  1 2 , f ig u r e  1

Membraniporldra p o rrecta  CANU AïCD BASSLER, 1920 , U. 8 .  N at. 
M us., B u l l .  lO é , p .  135? pl* 26 , f i g s .  6 -1 3 .

Zoarium f r e e ,  n o t ic e a b ly  th in ;  zo o e c ia  l a r g e ,  o v a l ,  e lo n 
g a te ,  w ith  t h in ,  rounded, s a l i e n t  mural rim; le n g th  o f  zo
arium 2 mm.

Occurrence: T iv o la  member.

Membraniporidra s p is s im u r a l i s  Canu and B a s s le r

P la t e  1 2 , f ig u r e  2

Membraniporidra s p is s im u r a l i s  CANU AND BASSLER, 1920 , U. 8 .
N at. Mus. ,  B u l l . 1 0 6 , p . 1 36 , p l .  27 , - f i g s .  1 -19;  p l ,  
2 8 , f i g s .  1 - 7 .

Zoarium f r e e ,  c o n s i s t in g  of two la m e lla e  back to  back; zo
o e c ia  e lo n g a te ,  o v a l ,  d i s t i n c t ,  sep ara ted  by a t h in ,  r a is e d  
l i n e ;  mural rim f la t t e n e d ;  12 zo o e c ia  in  5 mm.; e n t ir e  zo
arium 10 mm. lo n g .

Occurrence; T iv o la  member.

Phylum MOLLUSCA

C la ss  PELECYPODA

Fam ily  OSTREIDAE

Genus G ryphaeostrea Conrad, 1865

Grvphaeostrea vomer (Morton)

P la te  1 3 , f ig u r e  6

Gryphaea vomer MORTON, 1828 , Acad. N at. S c i .  P h i la d e lp h ia ,  
J o u r . ,  1 s t .  s e r . ,  v o l .  6 ,  p . 8 3 .
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Gryphaea vomer MORTON. I 83O, Amer, Jour, S c i . ,  v o l .  I 8 , p l .

3 , f i g s .  1 ,  2; WHITFIELD, 1885 , U.- S . G eol. S-urvey, 
Mon. 9 , p l .  2 6 , f i g s .  1 1 , 12; WELLER, 1907 , New J e r 
sey  G eol. S-urvey, P a le o n t . ,  v o l .  +̂, p l .  M+, f i g s .  1 0 ,

Gryphaeostrea vomer (M orton), HARRIS, 19^6, B u l l . Amer. Pale^  
o n t . ,  v o l .  3 0 , No. 1 1 7 , p . l 4 ,  p l .  1 ,  f i g .  1-4-.

S h e l l  ob lon g , con cave , th ic k ;  s-urface -with heavy, roughened  
d e p o s i t  tr a v e r se d  by w id e ly  spaced gro-wth l i n e s ;  beak sm a ll ,  
i n d i s t i n c t ,  umbo well-ro-im ded; le n g th  19 mm., h e ig h t  39 mm. 

Occurrence: Ocala l im e s to n e .

Gryp h aeostrea  vomer v a r .  p l l c a t e l l a  (Morton)

P la t e  1 3 , f ig u r e s  7 , 8

Gryphaea p l i c a t e l l a  MORTON. 1833 , Amer. Jo-ur. S c i . , v o l .  23 ,  
p. 293; idem, 1833 , v o l .  2^ , p l .  9 , f i g .  J+.

Gryphaea p l i c a t e l l a  MORTON, 183^ j S ynopsis  Organic Remains, 
Cre-t. Group, p , 55, p l .  9 ,  f i g .  4 .

Gryphaeostrea vomer v a r .  p l i c a t e l l a  (M orton), HARRIS, 19^6, 
B u l l .  Amer. P a l e o n t . , v o l .  30 , No. 117 , p .  I 6 , p l .  1 ,  
f i g s .  5 , 7- 1 3 .

S h e l l  t h ic k ,  e lo n g a t e ,  c o a r s e ly  ornamented w ith  narrow to  
w id e ly  spaced, c o n c e n tr ic  growth l i n e s ;  muscle scar  deep , 
rath er  h ig h , and near p o s t e r io r  margin; le n g th  k-2 mm., h e ig h t  
7^ mm.

Occurrence: T iv o la  member.

O strea  georg ian a  Conrad

P la t e  1 3 , f i g u r e s  9 ,  10

O strea georg ian a  CONRAD. 1834-, Acad. N at. S c i .  P h i la d e lp h ia ,
J o u r . , v o l .  7 , p .  1 5 6 .

O strea c o n tr a c ta  CONRAD. l8 5 5 ,  Acad. N at. S c i .  P h i la d e lp h ia ,
P r o c . ,  p .  269 , U. S . and Mexican Boundary S-urvey, Re
p t . ,  1 ( 2 ) :  p l .  1 8 , f i g .  1 .

O strea b la n d p ie d i  HOWE. 1937 , Jour, P a le o n t . ,  v o l .  1 1 ,  p .
362 , p l .  f i g s .  1 -^ .

P.s t r e a  g ig a n t is s im a  HOIVE, 1937 , Jour. P a le o n t . ,  v o l .  1 1 ,  p .
3 62 , p l .  V t, f i g s .  5 , 6 .

O strea georgiana CONRAD, HARRIS, 1951, B u l l .  Amer. P a l e o n t . , 
v o l .  3 3 , No. 1 3 8 , p . 6 ,  p l .  1 ,  f i g s .  3 -5 ;  p l .  2 , f i g s .  
1 - 3 .
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S h e l l  very  la r g e ,  t h ic k ,  roimded to  e l l i p t i c a l  in  shape; 

su rfa ce  very  rough, composed of c o a r s e ,  roughly im b r ica te  
growth l i n e s  covered  w ith  sh a llo w  to  deep, c i r c u la r  d ep res
s io n s  p e n e tr a t in g  f i r s t  and second la y e r s  of s h e l l ;  p a l l i a i  
l i n e  d i s t i n c t ;  muscle scar la r g e ,  deep , subrounded, s i t u a t e d  
in  center  of s h e l l ;  h inge area  ^0 mm. lo n g , 2k- mm. h igh; l ig a -  
m ental groove deep, ta p e r in g  toward beak; beak o p is th o g y r e ;  
h e ig h t  of s h e l l  117 mm., le n g th  111 mm., th ick n ess  50 mm.

Occurrence: T iv o la  member.

O strea t r i g o n a l i s  Conrad

P la te  1 3 ,  f ig u r e s  3 -5

O strea t r i g o n a l i s  COKRAD, 1854 , R ept. and Geol. M i s s i s s i p p i ,  
p l .  Ih-, f i g .  10; l8 5 5 j  Acad. N at. S c i .  P h i la d e lp h ia ,  
P r o c . ,  p . 259; 1865; Amer. Jou r. Conch., v o l .  1 ,  p .
15»

O strea uandaeformis GABB, l 8 6 l ,  Acad. N at. S c i .  P h i la d e lp h ia ,  
P r o c . ,  p . 328.

O strea tuoymevi COI'IRAD, 1865; Acad. N at. S c i .  P h i la d e lp h ia ,  
P r o c . , p . 184.

O strea m ortoni ALDRICH. 1887; C in c in n a t i  Soc. N at. H i s t . ,
J o u r . , v o l .  1 0 ,  pw 79 .

O strea t r i g o n a l i s  Conrad, HARRIS, 1898 , Wagner Free I n s t .
S c i . ,  T r a n s . , v o l .  3 ,  n . 681.

O strea t r i g o n a l i s  Conrad. HARRIS, 1946 , B u l l .  Amer. P a l e o n t . , 
v o l .  3 0 , No. 117, p . 21, p l .  4; f i g s .  1 -6 ;  p l .  5, 
f i g s .  1 - 3 .

O strea t r i g o n a l i s  Conrad. HARRIS, 1951 , B u l l .  Amer. P a l e o n t . , 
v o l .  3 3 , No. 138, p . 7 ,  p l .  2 ,  f i g s .  4 ,  5.

^Shell t r ia n g u la r ,  sh a llo w , su rfa ce  roughened, w ith  d i s t i n c t  
f i n e  to  coarse  growth l i n e s ,  and a d d it io n a l  f a i n t  r a d ia t in g  
l i n e s ;  muscle scar sh a l lo w , o b l iq u e ly  suboval, s i t u a t e d  n ear
er d o rsa l su r fa c e  than v e n t r a l ,  and l e f t  of median l i n e ;  s h e l l  
margin ir r e g u la r ,  somewhat a sc en d in g , cren u la ted ;  h inge l i n e  
narrow, r e s i l i f e r  sh a llo w , t r ia n g u la r ,  hinge area 6 mm. h igh;  
beak and umbo f la t t e n e d  on l e f t  v a lv e ,  pointed  on r i g h t  v a lv e ;  
p a l l i a i  l i n e  d i s t i n c t ;  h e ig h t  of s h e l l  51 mm., le n g th  47 mm., 
th ic k n e ss  19 mm.

Occurrence: T iv o la  member.

Fam ily  PECTINIDAE 

Genus Amusium B o lte n ,  1798
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Amus l ’uni ocalanum D ali

P la te  I5 j  f ig i ir e s  1^-17

Pec t e n  (Amus l ’uni) oca lanus PALL, l8 9 5 j  Wagner Free I n s t .  S o l , ,  
T r a n s .,  v o l .  3 ,  p . 756, p l .  29, f i g .  2 .

Amus l ’uni ocalanum D a l i ,  HARRIS, 1951 , D’a i l .  Amer. P a l e o n t . , 
v o l .  33 , No. 13o , p . 10 , p l .  5 , f i g s .  3 -5 .

S h e l l  t h in ,  o r b ic u la r ,  eq u lv a lv e ;  outer la y e r  smooth ex
c e p t  fo r  c l o s e l y  spaced , f a i n t  to  coarse  gro’w’th  l i n e s  ; n ex t  
u n d er ly in g  la y e r  ribbed  as In P ecten  M ueller and Chlamys B o l
te n ;  beak sm a ll ,  o r th o g y r e , umbo somewhat I n f la te d ;  h inge  
l i n e  s t r a i g h t ,  a la t e ;  b y ssa l  n o tch  d i s t i n c t  on w e l l  p reserved  
specim ens; h e ig h t  of s h e l l  38 mm., le n g th  39 mm.

Occurrence: Ocala l im es to n e  and T iv o la  member.

Subgenus Chlamys B o l te n ,  1798

Chlamys s p l l lm a n l  (Gabb)

P la te  1 5 ,  f I g n r e s  6 ,  7

P ec te n  s P l l l m a n l  GABB, i 8 6 0 ,  Acad. N at. S c i .  P h i la d e lp h ia ,  
J o u r . , v o l .  p .  4-02, p l .  68 , f i g .  3 .

P ec ten  sp ll lm a n l CONRAD, 1865, Amer. Jou r. Conch., v o l .  1 ,  
p . l 4 .

P ec ten  perplanus HEILPRIN. l 8 8 l ,  Acad. N at. S c i .  P h i la d e lp h ia ,  
P r o c . ,  p . 1+17.

P ec ten  (A eau lpecten ) perplanus o f  DALL (n o t H e l lp r ln ) ,  1895, 
Wagner Free I n s t .  S c i . , T r a n s . , v o l .  3 ,  p .  732.

Chlamys (A egu lp ecten ) perplanus o f TUCKER-ROWLAND (n o t  He11-  
p r ln ) ,  1938, Mus. roy^ h i s t .  n a t .  B e lg iq u e ,  Mem., 2 
s e r . ,  f a s c .  1 3 , p . 29 , p l .  6 ,  f i g .  1 2 .

Chlamys sp ll lm a n l (Gabb), HARRIS, 1951 , B u l l .  Amer. P a le o n t . ,  
v o l .  33 , No. 1 3 8 , p . 9 , p l .  4 ,  f i g s .  1 -7 ;  p l .  5 , f i g s .
1, 1’ .

S h e l l  t h in ,  eq u lva lved ; o r b ic u la r  ; s’u rface  marked by 23 
prom inent, r a d ia t in g  r i b s ,  each w ith  2 very  sm all r i b s  on 
e i th e r  s id e ;  a l l  r ib s  m inu tely  Im bricate  and beaded, ex cep t  
e a r l i e r  ones which are smooth; I n t e r c o s t a l  spaces Im bricate  
ex c ep t  e a r l i e r  p o r t io n s ;  h inge l i n e  s t r a i g h t ,  a l a t e ,  ea rs  
beaded; beak prom inent, orthogyre; r e s i l i f e r  and muscle scar  
prominent; le n g th  of s h e l l  37 mm., h e ig h t  37 mm., th ic k n e s s  
6 mm.

Occ’urrence: T iv o la  member and Ocala l im e s to n e .
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Chi Amys s p i l lm a n l  v a r .  c l i n e h f i e l d e n s i s  H arris

P la te  15) f ig i ir e s  1 -5

Chi am vs s p i l lm a n i  var* c l in c h f  i e l d e n s i s  HARRIS. 1951) B u l l .  
Amer. P a le o n t . ,  v o l .  33 , No. 138 , pp. 9 ,  1 0 ,  p l .  
f i g s .  4 - 7 .

S h e l l  eq u iv a lv ed ;  o r b ic u la r ;  su r fa ce  marked by 23 r a d ia t in g  
r i b s ,  which are e i th e r  smooth or ornamented w ith  c l o s e ly  
sp aced , im b r ica te  m arkings, which extend  in t o  th e  in t e r c o s 
t a l  a rea s;  h inge l i n e  s t r a i g h t ,  a la t e ;  umbo rounded, exten 
d ing  in to  p o in ted  beak; beak orthogyre; h inge l i n e  w ith  min
u te  sp in e s  on d o r s a l  edge; r e s i l i f e r  s m a ll ,  sh a llow ; h e igh t  
o f  s h e l l  38 mm., le n g th  4o ram., th ic k n e s s  7 mm.

These forms d i f f e r  from Ç. s p i l lm a n i (Gabb) in  n o t  having  
su b r ib s  or rows o f beads so c h a r a c t e r i s t i c  o f  th a t  s p e c ie s .

Occurrence; T iv o la  member and Ocala l im e s to n e .

Genus P e c te n . M u e ller , 1776

P ecten  c h o c ta v e n s is  A ld r ic h

P la t e  15) f ig u r e s  8 ,  9

P ec ten  c h o c ta v e n s is  ALDRICH. 1895) B u l l .  Amer. P a le o n t . ,  v o l .
1 ,  No. 2 ,  p . l 6 ,  p l .  V, f i g .  7 .

P ec ten  c h o c ta v e n s is  A ld r ic h ,  CLARK AND MARTIN, 1901 , Maryland 
G eol. Survey, v o l .  1 ,  (E ocen e), p .  1 88 , p l .  XLIV, 
f i g s .  4 - 6 .

S h e l l  s u b c ir c u la r ,  t h in ,  convex , r ib b ed  w ith  rounded, im
b r ic a te  c o s t a e ,  which b i fu r c a te  o n e - th ir d  th e  d is ta n c e  from 
th e  beak toward th e  v e n t r a l  edge; number o f  r i b s  t h i r t y -  
e ig h t  a f te r  b i fu r c a t io n ;  d i s t i n c t  but low im b r ica te  r ib  sep 
a r a t in g  most o f  the  la r g e r  p a ir s  of r i b s ;  h inge l i n e  s t r a ig h t ,  
beaded, a la t e ;  b y s s a l  n o tch  prom inent, deep; ea rs  w ith  f iv e  
beaded r ib s  ex ten d in g  outward from beak; umbo f la t t e n e d ,  beak  
p o in te d ,  orth ogyre; m uscle scar s i t u a te d  d o r s a l  and p o s te r io r  
to  median l i n e ;  r e s i l i f e r  t r ia n g u la r ,  sh a llow ; h e ig h t  of s h e l l  
24 mm., le n g th  24 mm., th ic k n e s s  4  mm.

Occurrence: T iv o la  member and Ocala l im e s to n e .

P ecten  pernlanus Morton 

P la t e  1 5 ,  f ig u r e  12
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P ecten  nerplanns MORTON, I 833 , Amer. Jour. S c i . , v o l .  23 , P» 
293 , pl* 5, f i g .  5î 1 8 3 4 , Synop. Organic Remains, C r e t ,  
Group, p . 58 , p l .  5 , f i g .  5; p l .  1 5 , f i g .  8 .

P ec ten  nerulanus Morton, HARRIS, 1946, B u l l .  Amer. P a l e o n t . , 
v o l .  3 0 , No, 1 1 7 , p . 2 7 , p l .  7 ,  f i g s ,  5 -11 .

P ecten  nerplanus Morton. HARRIS, 1951, B u l l .  Amer. P a le o n t . ,  
v o l .  33 , No, 1 3 8 , p , 8 , p l ,  3 ,  f i g s .  5 -8 .

S h e l l  l a r g e ,  f i a t ;  r i b s  c o a r s e ,  subangular, f i n e l y  v e n t r i -  
c o s e ,  a t t a in in g  1 mm. in  t h ic k n e s s ,  w ith  eq u a lly  wide i n t e r 
c o s t a l  sp aces;  23 r i b s  on la r g e s t  specimen; hinge l i n e  s tro n g 
l y  a l a t e ,  covered w ith  f i n e  r id g e s  r a d ia t in g  from beak; b y s 
s a l  notch  conspicuous but n ot deep; h e ig h t  of s h e l l  50 mm., 
w idth 53 mm, , w idth  o f  h inge l i n e  2̂ - mm.

D i f f e r s  from Chlamys s p i l lm a n i (Gabb) and C. s p i l lm a n i  v a r .  
c l in c h f ie ld e n s i s H a r r i s  in  having c o a r s e r ,  higher r i b s ,  and 
in  th e  absence or la c k  o f  h igh  degree o f  ornamentation in  
the l a t t e r  s p e c ie s .

Occurrence: T iv o la  member and Ocala l im e s to n e .

P ecten  p u lc h r ic o s ta  A ld r ich  and Meyer

P la te  1 5 , f ig u r e  13

P ecten  p u lc h r ic o s ta  ALDRICH AND m iE R , I 8 8 6 , Jour. Ginn. S o c .
N at. H i s t , ,  v o l .  9 , p . 45 , p l .  2 , f i g .  23, 23a.

P ecten  p u lc h r ic o s ta  A ld r ic h  and Meyer, DALL, 1898 , Wagner 
Free I n s t ,  S c i . ,  T r a n s . , p . 730i 

P ecten  p u lc h r ic o s ta  A ld r ic h  and Meyer, HARRIS, 1919, B u l l .  
Amer. P a le o n t . ,  v o l .  6 ,  No. 3 1 , p. 2 k , p l .  l 4 ,  f i g s .
9 , 10.

I n te r n a l  c a s t :  r o b u s t ,  convex; beak orthogyre; su r fa c e  w ith  
7 smooth, broad, rounded, r a d ia t in g  r i b s ,  which become i n d i 
s t i n c t  d o r s a l ly ;  i n t e r c o s t a l  sp aces broad, sh a llo w , rounded: 
h e ig h t  o f  s h e l l  35 mm., le n g th  31 mm.

Occurrence: Ocala l im e s to n e .

P e c te n  wautubbeanus D a l i

P la t e  15; f ig u r e  10

Pe c te n  (Chlamys) wautubbeanus DALL, I 898, Trans, Wagner Free  
I n s t . ,  v o l .  3 ,  p .  736, p l ,  3^-, f i g .  9 .

Pecten wautubbeanus D a li, HARRIS, 1919, B u ll, Amer. P a le o n t ., 
v o l. 6, No. 3 1 , p. 21, p l .  Ilf, f i g s .  1-lf.
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S h e l l  sm a ll ,  broad, o r b ic u la r ,  convex, th in ;  su r fa ce  or

namented w ith  a t  l e a s t  16 narrow, rounded, dichotomous r i b s , 
w ith  c l o s e l y  spaced, im b r ica te  s t r u c tu r e s ;  im b r ica te  subribs  
between each la r g er  p a ir  in  i n t e r c o s t a l  sp aces;  co n cen tr ic  
gro%fth l i n e s  occur near v e n tr a l  margin of s h e l l ;  h e ig h t  20 
mm., le n g th  l 8  nun., th ic k n e s s  5 mm.

Specimen i s  w ithou t most of d o r sa l  p o r t io n ,  ex cep t  for  pos* 
t e r io r  ear of v a lv e .

Occurrence: T iv o la  member.

Genus P l i c a t u l a  Lamarck, 1801  

P l i c a t u l a  f i la m en to sa  Conrad 

P la te  1 3 ,  f ig u r e s  1 ,  2

P l i c a t u l a  f i l a m e n t o s a  GOîIRAD, 
v o l .  2 ,  No. 9 ,  p .  2 3 3 .  

P l i c a t u l a  f i l a m e n t o s a  C o n r a d ,  
I n s t .  S c i . ,  p .  7 6 2 . 

P l i c a t u l a  f i l a m e n t o s a  C o n r a d ,  
o n t . ,  v o l . 6 , No.  3 1 , p 

P l i c a t u l a  f i l a m e n t o s a  C o n r a d ,  
o n t . , v o l .  3 0 , No.  1 1 7 , 

P l i c a t u l a  f i l a m e n t o s a  C o n r a d ,  
o n t . , v o l .  3 3 , No. 1 3 8 ,

1897 , B u l l .  Amer. P a le o n t . ,

DALL, 1 8 9 8 , Trans. Wagner Free

HARRIS, 1 9 1 9 ;  B u l l .  Amer. P a l e -  
. 1 8 , p l .  1 2 , f i g s .  3 - 8 .
HARRIS, 19% , B u l l .  Amer. Pale-  
p. 2 5 , p l .  6 ,  f i g s .  1 , l a .  
HARRIS, 1951 , B u l l .  Amer. Pale-  
p. 7 , p l .  2 , f i g s .  6- 9 .

I n te r n a l  c a s t  o f  convex , subovate s h e l l :  w ith  10 s tro n g ,  
low , rounded, r a d ia l  r id g e s  extend ing  to  m argins; in t e r c o s 
t a l  areas  narrow, rounded; s tr o n g ly  marked, c l o s e l y  spaced, 
c o n c e n tr ic  growth l i n e s ,  e f f e c t i n g  appearance o f  im b r ica te ,  
r a d ia t in g  l i n e s ;  h inge l i n e  narrow; beak p o in te d ,  orthogyre;  
h e ig h t  of specimen 22 mm., le n g th  I 8 mm.

Occurrence: Ocala l im e s to n e .

Genus S p o n d y l u s  L i n n a e u s ,  1758

S p o n d v l u s  h o l l i s t e r i ? H a r r i s

P l a t e  1 5 , f i g u r e  11

S p o n d y l u s  h o l l i s t e r i  HARRIS, 1 9 5 1 ,  B u l l .  Amer.  P a l e o n t . ,  v o l .  
3 3 ,  No. 1 3 8 , p .  8 , p l .  1 2 ,  f i g s .  1 0 ,  1 1 ;  p l .  3 , f i g s .  
1—4^

S h e l l  t h in ,  c o a r s e ly  r ibbed; r ib s  rounded, covered by sm all
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roimded nodes from beak to  v e n t r a l  edge ; 7 r ib s  in  10 mm. ; 
h inge l i n e  a l a t e ; beak orthogyre; h e ig h t  o f  specimen 22 mm., 
le n g th  19 mm.

Occurrence: Ocala l im e s to n e  and T ivo la  member.

Family MYTILIDAE

Genus Modiolus Lamarck, 1799

Modiolus texanus Gabb

P la te  1^, f ig u r e  I'h-

Perna texana GABB, l 8 6 l ,  P roc , P h i la .  Acad. S c i . ,  p . 371.
Modiola t e x ^ a  Gabb,HARRIS, 1895? Proc. P h i la .  Acad. S c i . , 

p. 4 6 ,  p l .  1 ,  f i g .  2.
Modiolus t e x ^ u s  Gabb, HARRIS, 1919, B u l l .  Amer. P a l e o n t . , 

v o l .  6 ,  No. 3 1 , p . 3 2 , p l .  17 , f i g s .  6 ,  7 .

S h e l l  very  sm a ll ,  e lo n g a t e ,  su b tr ia n g u la r  ; beaks a n t e r io r ,
te r m in a l,  m inute, p rosogyre; a n te r io r  margin rounded, narrow; 
umbo prominent; v e n t r a l  margin broad, sinuous; p o s t - v e n t r a l  
margin ab ru ptly  rounded; p o s te r io r  edge broadly convex , mer
ging w ith  a reg u la r  curve w ith  h inge l i n e ;  umbonal r id g e  h ig h ,  
co n tin u in g  d ia g o n a l ly  a c r o ss  s h e l l  su rface  to  p o s t - v e n t r a l  
margin; su r fa ce  w ith  numerous, f l a t t e n e d ,  b i f u r c a t in g ,  r a d ia l  
r id g e s ,  separated  by deep i n t e r c o s t a l  sp aces; r a d ia l  r id g e s  
become f in e r  a n t e r i o r l y ,  becoming i n d i s t i n c t  on a n te r io r  um
bonal s lo p e ;  le n g th  o f  s h e l l  10 mm., h e ig h t  6 mm.

Occurrence: Twiggs c la y  member.

Fam ily  PTERIIDAE

Genus A tr in a  Gray, 184-0

A tr in a  sp .  c f .  A. .iacksoniana D a li

P la t e  l 4 ,  f ig u r e  1

A tr ina  .iacksoniana DALL. 1895, Wagner Free I n s t .  S c i . ,  T r a n s . , 
v o l .  3- p . 662 .

Pinna (A tr in a ) .iacksoniana ( D a l i ) ,  HARRIS, 194-6, B u l l .  Amer.
P a l e o n t . , v o l .  3 0 , Ho. 11 7 , p . 39 , p l .  1 0 , f i g s .  5 , 6 .  

A trin a  .iacksoniana D a l i .  HARRIS, 1951, B u l l .  Amer. P a le o n t .  
v o l .  3 3 , No. 1 38 , p . 1 3 , p l .  6 , f i g .  5.
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I n te r n a l  c a s t  of s h e l l :  d is p la y s  ev id en ce  of having been  
t h i n ,  f r a g i l e ,  widening ab ru ptly  toward p o s te r io r  ex trem ity ;  
somewhat compressed a long  v e n tr a l  border; ornamentation ab
s e n t ,  but D a l i  r e p o r ts  numerous, f e e b l e ,  more or l e s s  wavy, 
l o n g i t u d in a l ,  e le v a te d  l i n e s  which become l e s s  d i s t i n c t  l a 
t e r a l l y ,  and are o b s o le te  over grea ter  p o r t io n  o f  s h e l l ;  f i g 
ured specimen 96 mm. lo n g ,  55 mm. \<ri.de, e n t ir e  a sp e c t  roun
ded, s p a t u la t e .

Occurrence: T iv o la  member.

Genus P te r ia  S c o p o l i ,  1777

P te r ia  l im u la  v a r .  vanwinkleae H arris

P la te  1̂ +, f ig u r e s  15-17

A v icu la  l im u la  CONRAD, 1833, F o s s .  S h e l l s  T ert . F orm ., p . 39 .  
A v icu la  c la ib o r n e n s is  LEA, 1833? C ontr. to  G e o l . , p . 86 , p l .  

3 ,  f i g .  65 .
A v icu la  c la ib o r n e n s is  Lea. De GREGORIO, I 89O, Ann.. G eol. Pa- 

l e o n t . , p . 183} p l .  22 , f i g .
A v icu la  ca r d in c ra ssa  De GREGORIO, I 89O, Ann. Geol. P a l e o n t . , 

p. 18S+, p l .  22 . f i g s .  1 , 2 .
P te r ia  l im u la  (Conrad). HARRIS, 1919 , B u l l .  Amer. P a le o n t . ,  

v o l .  6 ,  No. 31; p . 2 9 , p l .  1 6 , f i g s .  3 -7 .
P te r ia  l im u la  v a r . vam /in k leae  HARRIS, 19^6, B u l l .  Amer. Pa

l e o n t . ,  v o l .  3 0 , No. 1 1 7 , p . 3 7 ,  p l .  1 0 ,  f i g s .  1-Lk.

S h e l l  convex , d i s t i n c t l y  o b liq u e ;  umbo tap ers  g ra d u a lly  
toward acu te  apex; wing la r g e ,  most o b liq u e ;  p o s te r io r  s in u s  
shallo-w, r e f l e c t e d  in  growth l i n e s ;  a n te r io r  margin a c u te ,  
v e n tr a l  margin rounded to  p o s te r io r  ex trem ity ;  su r fa ce  mark
in g s  c o n s i s t  of f i n e  to  c o a r s e ,  c o n c e n t r ic ,  im b r ica te ,  growth  
l i n e s ,  c r o sse d  by very  f a i n t  r a d ia l  r id g e s ;  h e ig h t  57 mm., 
le n g th  4-9 mm.

Occurrence : T iv o la  member.

Genus Pinna L innaeus, 1758

Pinna sp . c f .  P. quadrata D a li

P late  14-, fig u re  18

Pinna quadrata DALL, 1895, Wagner Free In s t . S c i . , T rans., 
v o l .  3 ,  p . 660 , p l .  2 9 , f i g .  7 .

Pinna quadrata D a l i ,  HARRIS, 1951 , B u l l .  Amer. P a le o n t . ,  v o l .  
33 , No. 1 3 8 , p . 12 , p l .  6 ,  f i g s .  2-4-.
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V e ry  p o o r l y  p r e s e r v e d  i n t e r n a l  c a s t  o f  d o r s a l  p o r t i o n  o f  
s h e l l  e x h i b i t i n g  l a t e r a l  a n g l e  and  f a i n t  r a d i i ;  h e i g h t  6 mm. 
l e n g t h  7 mm.

O c c u r r e n c e :  O c a l a  l i m e s t o n e .

Family NUCULIIDAE

Genns Nucnla Lamarck, 1799

Kucnla sn h en io n s is  Conrad

P la te  2 2 , f ig u r e s  2 -^

Nucula sp h e n io p s is  GOI\fRAD, l8 6 5 j  Amer. Jour. C onch., v o l .  1 ,  
p . IM-G, p l .  1 0 , f i g .  13 .

Nucula m e r id io n a l i s  ALDRICH AND MEYER, 1887 , Sonder-Abdr.
B er . Senckenberg. N atu rf . G e s e l l . , p . 1 0 , p l .  2 , f i g .  2i 

Nucula sp h e n io p s is  Conrad. HARRIS, 19^6, B u l l .  Amer. P a l e o n t . , 
v o l .  3 0 , No. 1 17 , p. 6 3 , p l .  1 ^ , f i g s .  2^ - 3 0 .

S h e l l  o b l iq u e ly  o v a te - tr ia n g u la r ,  s l i g h t l y  v e n t r ic o s e ;  p os
t e r io r  ex trem ity  cuneiform , a c u te ly  rounded; inner margin  
f i n e l y  c r e n u la te ;  d o r s a l  su rface  lo n g ,  s lo p in g ,  becoming 
rounded a t  a n te r io r  ex trem ity ;  beaks m inu te , o p is th o g y r e;  
d e n t i t i o n  taxod on t, 9 sim ple t e e t h  behind beak, 2h t e e t h  
a n te r io r  to beak; su rfa ce  w ith  f in e  to  c o a r s e ,  c o n ce n tr ic  
growth m arkings, c r o sse d  by extrem ely f i n e  r a d ia l  markings; 
l e n g th  14- mm., h e ig h t  11 mm., th ic k n e s s  3 .5  mm.

Occurrence: Twiggs c la y  member and Ocala l im e s to n e .

Genus Nuculana L ink, I 807

Nuculana a lb iru p in a  (H arr is )

P la t e  21, f ig u r e s  16-21

,Leda a lb ir u p in a  HARRIS, 1894-, Arkansas G eol. Survey, Ann.
R ep t. fo r  1892 , v o l .  2j p .  l4-8, p l .  6 ,  f i g .  1 .

Leda a lb ir u p in a  H a r r is .  DALL, I 898 , Wagner Free I n s t .  S c i . ,  
T r a n s . , v o l .  3 ,  p .  578*

Nuculana a lb ir u p in a  cH arris^ . HARRIS, 194-6, B u l l .  Amer. Pale* 
o n t . ,  v o l .  3 0 , No. 1 1 7 , p . 57, p l .  1 3 , f i g s .  15 , I 6 .

S h e l l  ex trem ely  s m a ll ,  ta p er in g  p o s t e r io r ly ;  a n te r io r  mar
g in  ab ru p tly  rounded; p o s te r io r  e x tre m ity  tru n ca te ;  w id e s t  
p o r t io n  o f  s h e l l  below beak; d o r sa l  su r fa c e  behind beak f la t*
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termed, tr ian g io lar; prominent f o ld  le a d in g  p o s t e r io r ly  from 
beak to  ex trem ity ;  su r fa ce  markings c o n s i s t in g  of very  f i n e j  
rounded growth l i n e s ,  becoming tru n ca te  a t p o s t - d o r s a l  f o l d ,  
then  p r o je c te d  onto f l a t t e n e d ,  d o r sa l  s id e ;  beak m inute,  
o p is th o g y r e;  h inge l i n e  long; h e ig h t  o f  s h e l l  4- mm., le n g th  
9 mm.

Occurrence: Tifiggs c la y  member and T iv o la  member.

Nuculana sp .

P la te  21 , f ig u r e  15

In te r n a l  c a s t  o f  lo n g ,  narrow s h e l l :  ta p e r in g  to  p o in t  a t  
p o s te r io r  end; a n te r io r  end somewhat rounded; su rfa ce  w ith  
f a i n t  growth markings ; beak low , rounded, somewhat o p is th o 
gyre; d e n t i t i o n  ta x o d o n t, w e l l  p r e ser v e d , 10  t e e t h  and 9 
so c k e ts  preserved  a n te r io r  to beak, approxim ately  11 t e e t h  
and corresponding so c k e ts  p resen t  behind beak; le n g th  o f f i g 
ured specimen l 6  mm., h e ig h t  6 mm.

Occurrence: T iv o la  member.

Genus Y eld ia  H o l i e r , 181+2

Y old ia  Dsammotaea? v a r . rubamnis H arris

P la t e  22 , f ig u r e  1

Y old ia  (Nuculana) nsammotaea DALL, I 8 9 8 , Wagner Free I n s t .
S c i . ,  T r a n s . , v o l .  3 ,  p . 596, p l .  3I+, f i g .  20 .

Y old ia  TDsammotaea D a l i ,  HARRIS, 1919 , B u l l .  Amer. P a l e o n t . , 
v o l .  6 , p . 7 2 , p l .  2 5 , f i g s .  25- 3 1 .

O rthovold ia  psammotaea( D a l l ) . STEWART, 1930 , Acad. N at. S c i .
P h i la d e lp h ia ,  S p ec . P u b l . , No. 3 ,  p . 6I .

Y old ia  psammotaea? v a r .  rubamnis HARRIS, 1 9 ^ ,  B u l l .  Amer. 
P a le o n t . ,  v o l .  3 0 , No. 117 , p . 5o, p l .  1^, f i g .  1 .

S h e l l  very  t h in ,  p o rce la n eo u s , e lo n g a te ;  beak w e l l  ahead o f  
median l i n e ,  s l i g h t l y  op isth o g y re;  d e n t i t i o n  ta x o d o n t; area  
between beak and v e n t r a l  margin ra th er  broad, g ibbous; p o s
t e r io r  p o r t io n  e lo n g a t e ,  narrow, and tru n cated ; a n te r io r  por
t io n  ab ru ptly  rounded; su rfa ce  w ith  many coarse  to  f i n e  growth 
l i n e s ;  h e ig h t  8 mm., le n g th  1̂ + mm.

Occurrence: Twiggs c la y  member.

Y old ia  sp .
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P late  21, fig u re  22

In tern al ca sts  of large Yoldla- l ik e  forms: w ith long, ta 
pering p osterior p ortion  abruptly truncated a t posterior ex
trem ity; c lo se ly  resemble Y. psammotaea D a li from Jackson of 
Alabama and M iss is s ip p i, and Lisbon (Claiborne) of same 
areas; specimens measure 10 and 20 mm. in  len g th  resp ectiv e 
l y ,  and 5 and 8 mm. in  \fidth; surface w ith f a in t ,  regu larly  
spaced, gro-vrth l in e s  ; beak minute, op isthogyre; hinge lin e  
long.

Occurrence: Tifiggs clay  member.

Fam ily ARCIDAE

Genus Area L innaeus, 1758

Area sp . c f .  A. rhom boidella  Lea

P la t e  1 7 ,  f ig u r e  11

Area rhom boidella  LEA, 1833, C o n tr ib u tio n s  to  Geology, p .
7V, p i. 2, f i g .  5 2 .

Anomalocardia rhom boidella  (L ea ) , COMIAD, 1865 , Jour. Amer.
C onch .; v o l .  1 ,  p . 1 1 .

Area (C u e u lla ea rca ) e u e u l lo id e s  De GREGORIO, non COKRAD,
1890, Ann. G eol. P a l e o n t . , p . 195 , p i .  2^, f i g s .  17-  
20.

Area rhom boidella  (L ea ) ,  CGSSMAN ( i n  p a r t ) ,  1893 , Notes  
Compl., p. 17 .

Area (Scapharca) rhom boid ella  (L ea ) ,  DALL, 1895 , Trans. Wag
ner Free I n s t .  S c io ,  v o l .  I l l ,  p . 625 .

Area rhom boidella  (L ea ) ,  SHELDON, 1916, P a le o n t .  Amer., v o l .
1 ,  p . 3 0 , p i .  V II ,  f i g s .  6 -1 0 .

Area rhom boidella  (L ea ) ,  HARRIS, 1919, B u l l .  Amer. P a le o n t . ,  
v o l .  6 , No. 3 1 ,  p . 51, p i .  21 , f i g s .  1 1 -1 7 ;  p i .  22 , 
f i g s .  1-^ .

Area c f .  rhom boidella  (L ea ) ,  HARRIS, 1951, B u l l .  American 
P a le o n t . ,  v o l .  33 , No. 1 3 8 , p .  ih-, p i .  6 , f i g .  8 .

I n te r n a l  e a s t  o f  rhomboidal s h e l l :  compressed on v e n t r a l  
margin; f a i n t l y  r ib b ed ;  v e n t r a l  margin c r e n u la te ;  groivth 
l i n e s  f a i n t l y  v i s i b l e ;  umbo rounded, s i t u a t e d  i n  a n te r io r  
th ir d  o f  s h e l l ;  d o r s a l  edge s lo p in g  g e n t ly  p o s t e r io r ly  and 
becoming rounded; beak sm a ll ,  becoming o p is th o g y re ;  le n g th  
of f ig u r e d  specimen 8 .5  mm., h e ig h t  5 mm.

Occurrence: Ocala l im es to n e
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Genus Glvcymeris Da C osta , 1778

Glycymerls sp . c f .  G. a n te -p a r il is  Kellum

P la t e  17 , f ig u r e  10

Glvcymeris a n t e p a r i l i s  KELLDII, 1926. U. S . Geol. Survey,
P r o f .  Paper l 4 s ,  p . 3 5 , p l i  8 , f i g s .  4 - 6 .

Glvcymeris c f , a n t e p a r i l i s  Kellum, liAERIS, 19515 B u l l .  Amer. 
P a le o n t . ,  v o l .  3 3 , Wo. 13 8 , p . 1 6 , p i .  7 ,  f i g s .  4 -7 .

I n te r n a l  c a s t  of s u b o r b ic u la r , convex s h e l l :  umbo pro
nounced, rounded; beak r o s t r a t e ,  orthogyre; h inge l i n e  long;  
d e n t i t i o n  taxod on t, 8 sim ple t e e t h  on e i th e r  s id e  o f  beak; 
m uscle sc a r s  deep , e lo n g a te ;  p a l l i a i  l i n e  pronounced; v e n tr a l  
m arginal area f l a t t e n e d ,  v e n tr a l  edge ex trem ely  rounded; 
h e ig h t  28 mm., le n g th  26 mm.

Occurrence: T ivo la  member and Ocala l im e s to n e .

Glvcymeris arctatu s var. cookei D ali

P la te  1 7 , f ig u r e s  5? 6

P ectu ncu lu s  a r c ta tu s  COWBAD̂  l8 4 8 ,  Acad. N at. S c i .  P h i la d e l 
p h ia ,  J o u r . ,  2d s e r . ,  v o l .  1 ,  p . 125, p i .  1 3 , f i g .  24 ,  

Axinea a r c ta ta  0 OWEAD. I 86 5 , Amer. Jour. Conch., v o l .  1 ,  p.12.
Glvcymeris co o k e i DALL, 1917, U. S . N at. Mus., P r o c . ,  v o l .

51, p . 4 9 0 , p i .  84 , f i g s .  1 -4 .
Glvcymeris a r c ta tu s  v a r .  co o k e i  D a l i ,  HAPlRIS, 1951 , B u l l .

Amer. P a le o n t . ,  v o l .  3 3 ,  No. 138, p . 1 7 ,  p i .  7 ,  f i g .12.
I n te r n a l  c a s t  o f  s m a l l ,  e r e c t ,  i n f l a t e d  s h e l l :  umbo rounded,

;beak orth ogyre;  su r fa ce  markings in c lu d e  10 r a i s e d ,  p r a c t i c a l 
l y  f l a t ,  r i b s ,  which tend  to  d is p la y  a m e s ia l ly  d ep ressed ,  
t h r e a d - l ik e  l i n e ,  i n t e r c o s t a l  areas d is p la y  f a i n t  r i b l e t ;  
near v e n t r a l  margin r i b s  appear to  su b d iv id e;  c o n c e n tr ic  mark
in g s  in c lu d e  a t  l e a s t  3 s tr o n g ly  depressed  l i n e s ;  h e ig h t  of 
l a r g e s t  specimen I 6 mm., le n g th  I 6 mm.

Occurrence: Ocala l im e s to n e .

Glvcymeris idonea (Conrad) 

P la te  1 7 , f ig u r e s  7-9
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P e c t im c i i lu s  id o n e u s  COivRAD, 1833? F o s s i l  S h e l l s  o f  th e  T er 

t i a r y  F o rm a tio n , p .  3 9 .
A x in e a  id o n e a  CO I® AD, l8 6 5 ?  Amer. J o u r .  C o n ch .,  v o l .  I ,  p .

12.
P e c t u n c u lu s  b r o d e r i n i i  v a r .  r a d i a t u s  De CREGORIO, I 89 O, Ann.

G e o l .  P a l e o n t . ,  p .  19^? p i .  2 ,  f i g s .  15? l o .
G ly c y m er is  id o n e u s  DALL, 1895? T ra n s . Wagner F ree  I n s t .  S c i . ,  

v o l .  3 , p .  6 0 7 .
P e c t u n c u lu s  id o n su s  îlAERIS, 1 8 9 5 ,  B u l l .  Amer. P a l e o n t . ,  v o l .

1, p. " ,
Glycymerls idonea (Conrad), HARRIS, 1919? B u l l .  Amer. P a l e 

o n t .  , v o l .  6 , p p . ^7 - ^ 8 , p i .  2 0 , f i g s .  9 - 1 1 .

I n t e r n a l  c a s t  o f  i n f l a t e d  s h e l l :  r ib b i n g  f a i n t ,  8 i n  5 mm. 
i n  n e p i o n i c  form s; beak  p r o m in e n t ,  p o i n t e d ,  o r th o g y r e ,  s l o 
p in g  ^ 5°  tow ard a n t e r i o r  and p o s t e r i o r  m edian m a rg in s;  an 
t e r i o r  and p o s t e r i o r  m u sc le  s c a r s  p ro m in en t;  p rom in en t t a x o 
d o n t  d e n t i t i o n ;  l e n g t h  29  mm., h e i g h t  29  mm.

O c c u r r e n c e :  T iv o la  member and O cala  l i m e s t o n e .

Glvcymeris t i v o l e n s l s  n . sp .

P la te  1 6 , f ig u r e s  1 -7  
P la te  1 7 ? f ig u r e s  1-4-

In te r n a l  c a s t  of extrem ely  la r g e ,  t r ig o n a l  to  subrounded 
s h e l l :  v a lv e s  i n f l a t e d ;  beaks extrem ely  h igh , o p is th o g y r e ,  
arched over hinge l i n e  ( a t t i t u d e  11 mm. above escu tch eo n );  
a n te r io r  and p o s te r io r  m uscle sca rs  l a r g e ,  deep, t r ia n g u la r ;  
v e n t r a l  margin wide (5  mm.), c o a r s e ly  s e r r a te ;  a n te r io r  edge 
o f  s h e l l  round, tru ncated; p o s te r io r  edge of s h e l l  s lo p in g  
l e s s  sh a rp ly ;  d e n t i t io n  c o a r s e ,  taxod on t, approxim ately 20 
t e e t h  and so c k e ts  on b e s t  preserved  specimen; su rface  orna
m en tation  c o a r s e ,  c o n s i s t in g  of w id e ly  spaced growth l i n e s ,  

■traversed  by f in e r  r a d ia l  r id g e s ,  r e s u l t i n g  in  r e t i c u l a t e  
p a tte r n  of squares and r e c t a n g le s .

Specimens are la r g e r ,  more rob ust than G. idonea (Conrad); 
beaks o p isth o g y re  in s te a d  o f  orthogyre as in  G. idonea (Con
rad) and G. a r c ta tu s  v a r .  cook ei D a l i ;  r a d ia l  r id g e s  n o t  
pronounced as in  l a t t e r  s p e c i e s .  A l l  three  i n f l a t e d ,  roun
ded, r o s t r a t e ,  ;m.th taxodont d e n t i t io n .

Specimens appear to  be the l a r g e s t ,  most r o s tr a te  forms 
found b elon g in g  to  t h i s  s p e c ie s ;  named fo r  the T ivo la  member 
o f  the Ocala l im e s to n e ,  but a ls o  p r e se n t  in  the Ocala l im e 
ston e  .

Dimensions o f  l a r g e s t  specimen 76 mm. lo n g , 69 mm. h ig h ,  
th ic k n e s s  o f  most complete specimen 27 mm., probable maximum 
th ic k n e s s  4-5 mm.
Occurrence: T iv o la  member and Ocala l im e s to n e .
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Family LIMIDAE

Genus Lima B ru gu iere , 1797

Lima v icksbu r giana? D a l i

P la te  17? f ig u r e  13

Lima v ick sb u rg ia n a  DALL, 1895? Wagner Free I n s t .  S c i . ,  T ra n s .,  
v o l .  3 , p .  765? p i .  35? f i g .  2 0 .

Lima v ick sb u rg ia n a  D ali?  HARRIS, 1946 , B u l l .  Amer. P a le o n t . ,  
v o l .  3 3 , No. 1 3 8 , p . 1 1 , p i .  5? f i g s .  7? 8 .

I n te r n a l  c a s t  of tr ia n g u la r  s h e l l :  v e n tr a l  margin rounded, 
somewhat o b liq u e ;  umbo in f l a t e d ;  ornam entation c o n s i s t s  of  
25 to  30 rounded, r a d ia l  r ib s  r i b s  exten d ing  to  v e n tr a l  mar
g in ,  tr a v e r se d  by 3 w id e ly  spaced , c o n ce n tr ic  growth l i n e s ;  
h e ig h t  of specimen 17 mm., le n g th  I 6 mm.

Occurrence: Ocala l im e s to n e .

Fam ily LUCINIDAE 

Genus D iu lodonta  Bronn, I 831 

D ip led on ta  ungu lin a  v a r . yazooco la  H arris  

P la te  20 , f ig u r e  9 

A sta r te  ungu lin a  CONRAD. I 8 3 3 , Amer. Jour. S c i . ,  v o l .  23, p .
342 *

E g er ia  rotunda LEA, 1833? C ontr. to  G e o l . ,  p . 50 , p i .  1 ,  f i g .
17 •

D iu lod on ta  a s t a r t i f o r m is  CONRAD, i8 6 0 ,  Jour. P h i la .  Acad.
N at. S c i . , v o l .  If, p . 290 .

D ip lodon ta  d e l t o id e a  CONRAD, i8 6 0 .  Jour. P h i la .  Acad. Nat, 
S c i . ,  v o l .  4 ,  p . 296 .

Mysia a s t a r t i f o r m is  CONRAD, I 8 6 5 ? Amer. Jour. C o n ch ., v o l .  1 ,  
- p . i 4 7 ,  p i .  1 1 , f i g .  1 5 .

Mysia d e l t o id e a  CONRAD, I 8 6 5? Amer. Jou r. C onch., v o l .  1 , p .
147? p i .  1 1 ? f i g .  1 0 .

D ip lodon ta  ungu lin a  D ali?  HARRIS, 1900 , Trans. Wagner Free  
I n s t .  S c i . ,  v é l .  I l l ,  p . 1181 .

D ip lod on ta  u n gu lin a  Conrad, HARRIS, 1919? B u l l .  Amer. P a le 
o n t .T v o T T o ,  No. 31? pp. 127- 1 2 8 , p i .  4 0 , f i g s .  1 0 -  
l 4 .

D ip lod on ta  u n gu lin a  v a r .  yazooco la  HARRIS, 1946 , B u l l ,  Amer. 
P a le o n t . ,  v o l .  3 0 ,  No. 117? p . 85 , p i .  19? f i g s .  9 ,

1 0 , 10a.
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S h e ll suhrounded to tr ian gu lar , somewhat in fla ted ; very  
f in e ly  ornamented vrLth narrow, evenly spaced growth l in e s ,  
and fin er  ra d ia l l in e s ;  s h e l l  substance th in; beak somewhat 
e lev a ted , prosogyre; length  10 mm., height 14- mm.

Occurrence: Twiggs c lay  member.

Genus Here Gabb, 1866

Here sp . c f .  H. w acissana (D a l i)

P la te  20 , f ig u r e  10

P hacoides (H ere) w acissanus DALL, 1903, Wagner Free I n s t .
S c i . ,  T r a n s . , v o l .  3 ,  p . 1365, p i .  50, f i g .  15 .

Here c f .  w acissana  ( D a l i ) ,  HARRIS, 1951, B u l l .  Amer. P a le o n t . ,  
v o l .  33 , Ho. 138 , p . 21, p i .  10 , f i g .  6 .

In te r n a l  c a s t  o f  s h e l l :  h e ig h t  exceeds le n g th ,  m oderately  
deep; su rfa ce  w ith  con sp icu o u s , rounded, c o n ce n tr ic  growth 
l i n e s ,  tra v e r se d  by f in e r  r a d ia l  ornamemtation, d iv id in g  
each growth l i n e  in t o  many su b c ircu la r  r e c ta n g le s ;  le n g th  11 
mm., h e ig h t  15 mm.

Occurrence: Ocala l im e s to n e .

Genus Lucina B ru gu iere , 1?97

Lucina (Myrtea?) cu rta  (Conrad)

P la te  20 , f ig u r e  5

C yclas cu rta  CONRAD, 1865 , Amer. Jou r. C onch ., v o l .  1 ,  pp.
139 , 212, p i .  2 0 , f i g .  1Î+.

Lucina cu rta  CONRAD, l8 o 6 ,  Sm ithsonian  M isc. C o l l . ,  v o l .  7 ,  
Check L i s t ,  No. 200, p . 2^.

Myrtaea Curta  DALL. 1903, Wagner Free I n s t .  S c i . ,  T r a n s .,  
v o l .  3 ,  p . 1358.

Lucina (Myrtea?) cur ta  (Conrad), HARRIS, 1946, B u l l .  Amer.
P a le o n t . ,  v o l .  30 , No. 117 , p . 8 9 , p i .  19 , f i g s .  1 9 -  
23»

S h e l l  sm a ll ,  e q u i l a t e r a l ,  su b o r b ic u la r ; su rface  ornamenta
t i o n  c o n s i s t in g  o f  f i n e ,  c l o s e l y  spaced, c o n ce n tr ic  growth 
l i n e s ;  p o s te r io r  margin tru n cated ; area a n te r io r  to  beaks 
c r e s c e n t i c ;  a n te r io r  margin tru n cated  to rounded; beak low ,  
p o in te d ,  orth ogyre;  le n g th  12 mm., h e ig h t  11 mm.

Occurrence: Twiggs c la y  member.
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Lucina ( P la s to m i l th a ) g a u fia  Harris

P la te  20 , f ig u r e s  6 ,  7

Lucina (P la s to m i l th a ) g a u fia  HARRIS, 19^6, B u l l .  Amer. P a le 
o n t . ,  v o l .  30 , No. 117 , p . 91 , p l .  20, f i g s .  9 -1 3 .

S h e l l  th in ,  c i r c u la r ;  beak prom inent, prosogyre; umbo 
f la t t e n e d ;  growth l i n e s  prominent; a n te r io r  and p o s te r io r  
c a r d in a l  margins a la t e ;  le n g th  25 mm., width 25 mm. 

Occurrence: Twiggs c la y  member.

Lucina (Eouhvsema) ozarkana? Harris

P la te  20 , f ig u r e  8

TLucina d arton i CLARK, I 89 6 , U. S .  G eol. Survey, B u l l .  1^-1, 
p . 79; p l .  20 , f i g s .  2 a -c .

Lucina ozarkana HARRIS, 1897, B u l l .  Amer. P a le o n t . ,  v o l .  2 , 
No. 9 , p l .  20 , f i g s .  7 a -b .

Lucina convexa DALL, p artim , 1903, Trans. Wagner Free I n s t .
S c i . ,  v o l .  I l l ,  p . 1 352 .

Lucina ozarkana HARRIS, 1919, B u l l .  Amer. P a le o n t . ,  v o l .  6 ,  
No. 3 1 , p . 1 1 8 , p l .  3 8 , f i g s .  24 -26 .

Lucina (Eophysema) ozarkana? HARRIS, 1946, B u l l .  Amer. P a le 
o n t . ,  v o l .  3 0 , No. 1 1 7 , p . 9 0 , p l .  20, f i g s .  6 ,  7 .

S h e l l  much i n f l a t e d ,  o v a l;  a n te r io r  margin tru ncated ; beak 
prosogyre; lunu lar area sm a ll ,  sh a llow ; t e e t h  n ot v i s i b l e ,  
but rep orted  to  be lu c in o id ;  umbo rounded, convex; beak low; 
p o s te r io r  margin tru n cated  a t  h inge l i n e  ; su rface  w ith  nu
merous, f i n e ,  c l o s e l y  spaced , c o n c e n tr ic  growth l i n e s ,  t r a 
v ersed  by very f i n e  r a d ia l  r id g e s  exten d ing  from beak to  
v e n tr a l  margin; p o s te r io r  p o r t io n  of s h e l l  w ith  w ide, s h a l 
low  s in u s  from beak to  v e n tr a l  margin; h e igh t 15 mm., le n g th  
16 mm.

Occurrence: Twiggs c la y  member.

Genus M iltha  Adams, 1857

M iltha ocalana D a l i

P la te  20, f ig u r e  11

P hacoides (M ilth a ) ocalanus DALL, 1903, Wagner Free I n s t .  
S c i . ,  T r a n s . , v o l .  3 ,  p . 1375 , p l .  50, f i g .  l 4 .
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M iltha ocalana D a l i ,  HARRIS, 1951? B u l l .  Amer. P a le o n t . ,  
v o l .  33 , No. 138, p . 21 , p l .  1 0 , f i g s .  7 - 9 .

I n te r n a l  c a s t  o f  th in ,  sh a llo w , su b o r b ic u la r , lu c in o id  
s h e l l :  su rface  w ith  f in e  r a d ia l  l i n e s  tr a v e r se d  by c o a r se ,  
c o n c e n tr ic  growth l i n e s ;  beaks h ig h , p o in te d ,  orthogyre; an
t e r io r  margin abrupt, rounded to  v e n tr a l  ex trem ity ;  area pos
t e r io r  to  beaks more g e n t ly  s lo p in g  to  edge of h inge l i n e ,  
tru ncated  a t  p o s te r io r  margin of s h e l l ;  h e ig h t  19 mm., le n g th  
18 mm., th ick n ess  6 mm.

Occurrence: T ivo la  member.

Family CARDIIDAE 

Genus Cardium L inne, 1758 

Cardium sp .

P la te  l 8 ,  f ig u r e  1̂ -

I n te r n a l  c a s t  of lo n g , in f l a t e d  s h e l l :  beak prom inent, or
thogyre; r ib s  prominent, f l a t  to  rounded, 8 in  10 mm. a t  mid- 
v e n t r a l  margin; approxim ately  2h- r ib s  in  e n t ir e  specimen; 
r i b s  la c k  sp ines o f  Ç. ca b eza i (Gardner); a n te r io r  and p os
t e r io r  margins sh arp ly  s lo p in g ;  le n g th  28 mm., h e ig h t  25 mm.

Occurrence: T iv o la  member.

Genus Gari Schumacher, I 8 l7

Gari .iacksonense H arris

P la te  1 7 , f ig u r e  12

Gari .iacksonense HARRIS, 19^6, B u l l .  Amer. P a le o n t . ,  v o l .  30 , 
No. 117, p .  9 7 , p l .  21 , f i g s .  12-14-.

I n te r n a l  c a s t  of e lo n g a te ,  in e q u i l a t e r a l  s h e l l :  a n te r io r  
p o r t io n  sh o r ter ,  more rounded, p o s te r io r  end s lo p e s  backward 
a t  sharp an gle  from beak, tru n ca ted ; beak in con sp icu ou s;  
t e e t h  f a i n t l y  v i s i b l e ,  cy c lo d o n t;  su r fa ce  covered  w ith  a l t e r 
n a t in g  coarse  and f i n e  c o n ce n tr ic  growth l i n e s  ; le n g th  23 mm., 
h e ig h t  12 mm.

Occurrence: T ivo la  member and Twiggs c la y  member.
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Genus Pro to c a r d ia  B e y r ic h , 18^5 

P ro to ca rd ia  (Nemocardiim) n i c o l l e t t i  (Conrad)

P la te  1 8 , f ig u r e s  1 -9

Cardium n i c o l l e t t i  COI'IRAD, 18^1, Acad. N at. S c i ,  P h i la d e l 
p h ia ,  P r o c . ,  v o l .  1 ,  p . 33; 1842, id em .. J o u r . ,  1 s t  
s e r . ,  v o l .  8 , p. 190; 1854, W hiles R ep t. A g r ic .  and 
G eol. M i s s i s s i p p i ,  p l .  l 4 ,  f i g .  6 ; 1855 , Acad. N at. 
S c i .  P h i la d e lp h ia ,  P r o c . ,  p . 258.

P ro to ca rd ia  lim a CONRAD, 1865, Amer. Jour. C onch ., v o l .  1 ,
p .  1 3 9 , p l .  1 0 , f i g .  3 .

Not Cardium n i c o l l e t t i  (Conrad), ALDRICH, I 8 8 6 , Alabama 
G eol. Survey , B u l l .  No. 1 ,  p . 48 .

P ro to ca rd ia  n i c o l l e t t i  (Conrad), DALL, I 890 , Wagner Free  
I n s t .  S c i . ,  T r a n s .,  v o l .  3 ,  p .  I I 3 .

P ro to ca rd ia  n i c o l l e t t i  (Conrad) HARRIS, 1897, B u l l .  Amer. 
P a le o n t . ,  v o l .  2 , p . 251; 1919, v o l .  6 ,  p l .  42 , f i g .
4 .

P ro to ca rd ia  (Nemocardium) n i c o l l e t t i  (Conrad), HARRIS, 1946 ,  
B u l l .  Amer. P a le o n t . ,  v o l .  3 0 , No. 117 , p . 92 , p l .  20,
f i g s .  16- 1 9 .

P ro to ca rd ia  n i c o l l e t t i  (Conrad), HARRIS, 1951 , B u l l .  Amer.
P a l e o n t . ,  v o l .  3 3 , No. 1 3 8 , p .  23, p l .  1 2 , f i g s .  1 ,  2 .

I n te r n a l  c a s t  o f  robust s h e l l :  w e l l  p reserved  specimens  
e x h ib i t  crowded, m inute, im pressed , r a d ia l  ornam entation  
over major p a r t  o f  s h e l l ;  p o s te r io r  quarter w ith  s tr o n g ,  
p a p i l l a t e  c o s ta e ;  growth l i n e s  smooth to  c o a r se ;  beaks cen 
t r a l ,  r o s t r a t e ,  w e ll-ro u n d ed , orth ogyre;  a n te r io r  margin  
rounded, p o s te r io r  margin s u b d ir e c t ,  s l i g h t l y  em arginate;  
le n g th  38 mm., h e ig h t  31 mm., th ic k n e s s  22 mm., l a r g e s t  
specimen 55 mm. lo n g ,  oO mm. h ig h .

Occurrence: T iv o la  member and Twiggs c la y  member.

Fam ily CARDITIDAE

Genus V en er icard ia  Lamarck, I 8OI

V en er lca rd ia  (V en er ico r ) apodensata Gardner and Bowles

P la te  1 8 , f ig u r e  12

V en er icard ia  (V en er ico r ) apodensata GARDNER AND BO\ŒES, 1937 ,  
U. S . G eol. Survey, P ro f .  Paper 1 8 9 -F , pp. 1 9 2 -1 9 3 , p l .  
3 7 , f i g .  13; p l .  ^3, f i g .  8 ; p l .  45 , f i g s .  1 5 ,  I 6 .
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S h e l l  of sm all s i z e  fo r  the genus (h e ig h t  20 mm., w idth  21 
mm,), i n f l a t e d ,  rounded, t r ig o n a l  in  o u t l in e ;  umbo prom inent;  
beak turned inw ardly , prosogyre; su r fa ce  marked by 27 f l a t 
ten ed , an gu lar , but d i s t i n c t ,  f i n e l y  im brica te  r ib s ;  i n t e r 
c o s t a l  areas and r ib s  of equal w idth .

Occurrence: Twiggs c la y  member.

V en er icard ia  sp . c f .  V. (V en er ico r ) n o d ife r a  Kellum

P la te  1 8 , f ig u r e  10

V en er icard ia  n o d if  era KELLUl-I, 1926, U. S . Geol. Survey, P r o f .
Paper No. 1^3, p . 3 6 , p l .  9 ,  f i g s .  1 -3 .

V en er icard ia  c f .  n o d if  era  Kellum, HARRIS, 1991, B u l l .  .Amer.
P a le o n t . ,  v o l .  33 , Ho. 13o, p . I 6 , p l .  7 ,  f i g s .  9 -1 1 .

Fragment of in te r n a l  c a s t  of r i g h t  v a lv e :  su rface  d i s p la y 
ing 29 narrow r ib s  w ith  numerous, rounded nodes which become 
la r g e r  toward v e n tr a l  edge of s h e l l ;  a n te r io r  edge rounded, 
p o s te r io r  edge g e n t ly  s lo p in g ;  umbo rounded, prominent; beak 
orthogyre; h e ig h t  11 mm., le n g th  19 mm.

Occurrence: Ocala l im e s to n e .

V en er icard ia  u la n ic o s ta  Lamarck

P la t e  1 9 , f ig u r e  9

V en er icard ia  p la n ic o s ta  Lamarck, HARRIS, B u l l .  Amer. P a le o n t . ,  
v o l .  3 0 , No. 1 1 7 , p . 65 , p l .  1 9 , f i g s .  8 , 9 .

In te r n a l  c a s t  of deep , rounded s h e l l :  v e n tr a l  edge s e r r a t e ;  
umbo most prominent ; beak prosogyre; a n te r io r  muscle scar d i s 
t i n c t ,  e l l i p t i c a l ;  h inge l i n e  lo n g ,  c a r d in a l t e e t h  prominent- 
( t e l e o d o n t ) , l a t e r a l s  d i s t i n c t ;  h e ig h t  23 mm., le n g th  33 mm., 
th ic k n e ss  8 mm.

Occurrence: Ocala l im e s to n e .

V en er icard ia  (V en er ico r ) den sata  Conrad

P la te  1 8 , f ig u r e  13

C ardita  densata  CONRAD, 18^9, Acad. Nat. S c i .  P h i la d e lp h ia ,  
P r o c . ,  v o l .  2 , p . 1 7 3 .

C ard ita  d en sata  Conrad, LEA, 18^8, Catalogue of T e r t ia r y
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T estacea  of the U nited S t a t e s ,  p . 5»
C ard ita  densata COURAD, 18^8, Acad. Wat. S c i .  P h i la d e lp h ia ,  

J o u r . ,  2nd s e r . ,  v o l .  1 ,  p t .  2 ,  p . 130, p l .  l 4 ,  f i g .  
2 -̂.

C ard ita  densata  COIJIAD, 1848, Acad. H at. S c i .  P h i la d e lp h ia ,  
P r o c . ,  v o l .  4 ,  p . 97.

C ard ita  densata  CONRAD, 1850, Alabama G eol. Survey, 1 s t .  B i -  
enn. R e p t . ,  p . 153 .

V en er icard ia  p la n ic o s t a  Lamarck, EMORY, 1857 , Mexican Boun
dary Survey R e p t . ,  p. l 6 l ,  p l .  1 9 , f i g s .  2a , 2b.

Not V en er icard ia  p la n ic o s ta  Lamarck, OVJEN, i8 6 0 ,  Geol. Re
con n aissan ce of Arkansas, 2d R e p t . , p l .  39 , f i g s .  2 , 
2a, 2b.

Not C ard ita  densata Conrad, 01/JEN, i 8 6 0 ,  Geol. R econnaissance  
of Arkansas, 2d R e p t . , p . 3 5 .

V en er icard ia  (C a rd ita ) densata  CONRAD, 1865, Amer. Jour.
C onch., v o l .  1 , p'. 8.

V en er icard ia  d en sata  CONRAD, 1866, Sm ithsonian  M isc. C o l l . ,  
No. 200, p . 5.

V en er icard ia  mooreana CONRAD, I 8 6 7 , Amer. Jour. Conch., v o l .  
3 ,  p . 1 9 0 .

V en er ica rd ia  d en sata  CONRAD, I 867, Amer. Jou r. C onch., v o l .
3 ,  p . 1 9 0 .

:C ard ita  (V en er ica rd ia ) d en sata  Conrad, De GREGORIO, I89O, 
Ann. Geol. P a le o n t . ,  p .  2 l 4 ,  p l .  3 2 , f i g .  1 1 .

C ard ita  densata  Conrad, HEILPRIN, I 89I ,  Acad. N at. S c i .  P h i l 
a d e lp h ia , P r o c . ,  for  1 8 9 0 , p . 4 02 .

V en er ica rd ia  mooreana Conrad. HARRIS, Acad. N at. S c i . ,  P h i la 
d e lp h ia ,  P r o c . ,  fo r  1890 , p .  4 02 .

C ard ita  dorsata  Conrad, C088MAN, 1894 , (o b v io u s ly  intended  
fo r  d en sa ta ) , N otes com plém entaires sur l e  f a m e  e o -  
cenique d*Alabama, p. l 4 .

C ard ita  d ensata  Conrad. HARRIS, I 8 9 6 , B u l l .  Amer. P a le o n t . ,  
v o l .  I j  No. 4 ,  p . 58. Not C a rd ita  densata  Conrad, 
HARRIS, 1894  ̂ Arkansas G eol. Survey , Ann. Rept. for  
1 89 2 , v o l .  2 ,  p . 15 0 , 1894.

V en er ica rd ia  mooreana Conrad, HARRIS, I 89 6 , B u l l .  Amer. P a le 
o n t . ,  v o l .  1 ,  No. 4 ,  p .  580 

C ard ita  densata  Conrad. HARRIS, I 8 9 7 , B u l l .  Amer. P a le o n t . ,  
v o l .  2, No. 9 ,  pp. 54, 55.

V en er ica rd ia  d en sata  Conrad, COSSMAI ,̂ 1901 , S oc . Geol.
France, B u l l . , 4 th  s e r . ,  v o l .  1 ,  pp. 652- 65 6 , 2 t e x t  
f i g s .

V en er icard ia  d ensata  Conrad, DALL, 1903 , Wagner Free I n s t .
S c i . ,  T r a n s . ,  v o l .  3 , p t .  6 ,  pp. l4 2 0 - l4 2 2 .  

V en er ica rd ia  mooreana Conrad, DALL, 1903 , Wagner Free I n s t .
S c i . ,  T r a n s . , v o l .  3 , p t .  6 ,  p . 1422^

V en er ica rd ia  "d en sa ta " Conrad, HARRIS, 1919 , B u l l .  Amer. 
P a le o n t . ,  v o l .  6 ,  No. 3 1 , p .  7 7 .
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V en er icard ia  mooreana Conrad, HARRIS, 1919, B u l l .  Amer. Pa
l e o n t ,  ,~vôïT "57 No, 31? p ,  77.

V en er icard ia  d en sata  Conrad, WOODS, 1922, Geology o f  North
w est Peru, pp, 6 9 , 7 0 ,

C ard ita  d en sa ta  Conrad, ABRARD, 1925, Le L utet i e n  du b a s s in  
de P a r is ,  pp, 4-50-4-51,

V en er ica rd ia  d en sata  Conrad, STEWART, 1930, Acadi N at, S c i ,  
P h i la d e lp h ia ,  S p e c ia l  Pub, 3 , PP. 154 , 157? 1 58 .  

V en er ica rd ia  mooreana Conrad, STEWART, 1930, Acad, N a t, S c i . ,  
P h i la d e lp h ia ,  S p e c ia l  Pub, 3? p , 1 58 ,

V en er icard ia  d en sata  Conrad, PLUMIER, 1933, U niv . Texas B u l l ,
3232 , p." 62^,"

V en er icard ia  d en sa ta  Conrad, RUTSCHj 1938, E clogae G eol. H el-  
v e t i a e ,  v o l .  2 9 ? pp. I 6 3 , 164-, 1 7 0 , I 8 0 ,

V en er ica rd ia  mooreana Conrad, RUTSCH, 1936, E c logae  G eol,  
H e lv e t ia e ,  v o l .  29, pp. 16I ,  164-,

V en er ica rd ia  (V en er ico r ) d en sata  Conrad, GARDEBR AND BOVJLES, 
193 7 ? U, S ,  Geol, Survey, P r o f ,  Paper I 89-F , pp, I 89-  
1 9 2 , p l .  37? f i g .  7; p l .  45; f i g s ,  l - l l ,  i 4 .

S h e l l  heavy, o b l iq u e ly  c o r d a te ,  w ith  approxim ately  20 f l a t 
tened  c o s t a e ,  which become o b s o le t e  toward v e n tr a l  margin; 
umbo rounded, prominent; beak p o in te d ,  prosogyre; p o s t e r io r  
ex tr e m ity  tru n ca ted ; a n te r io r  margin l e s s  tru n cated ; extreme
l y  f i n e ,  co n c e n tr ic  growth l i n e s  in t e r s e c t in g  c o s ta e ;  i n t e r 
c o s t a l  areas narrow, sh a llow ; h e ig h t  21 mm,, le n g th  21 mm,, 
th ic k n e s s  8 mm.

Occurrence: Twiggs c la y  member.

V en er icard ia  p la n ic o s t a  v a r ,  ocalaedes- H arris  

P la te  1 9 , f ig u r e s  1-4^

V en er icard ia  p la n ic o s t a  LAIiARCK, 1894, Report on the Geology 
o f  the C o a s ta l  P la in  o f  Alabama, p , 242, p l ,  1 2 , f i g ,
3 •

V en er ica rd ia  p la n ic o s t a  LAMARCK ( p a r t ) ,  HARRIS, I 8 9 6 , B u l l ,  
Amer, P a le o n t , ,  v o l .  1 ,  No, 4 ,  p , 58, p l .  4 ,  f i g ,  1 3 .

V en er ica rd ia  mooreana Conrad ( p a r t ) ,  DALL, 1903, Wagner Free  
I n s t ,  S c i , ,  T r a n s , , v o l .  3 , p t ,  6 , p ,  l 4 2 2 ,

V en er ica rd ia  p la n ic o s t a  Lamarck ( p a r t ) ,  GRABAU AND SHIMER, 
190 9 , North American Index F o s s i l s ,  I n v e r te b r a te s ,  
v o l .  1 , p , 545? f i g ,  747 ,

V en er ica rd ia  p la n ic o s t a  Lamarck, SHIMER AM) SHROCK, 1944 ,
Index F o s s i l s  of North America, p, 4 1 9 , p l ,  I 6 7 ? f i g s .  
22—24,

V en er ica rd ia  p la n ic o s t a  v a r ,  o ca la ed es  HARRIS. 1951 , B u l l ,
Amer, P a le o n t , ,  v o l .  3 3 , No, 138, p , 16 , p l .  7 , f i g .  8 ,
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I n te r n a l  c a s t  of l a r g e ,  rob u st s h e l l :  beaks r o s t r a t e ,  pro

sogyre (1 5  mm. above lo n g ,  wide h inge l i n e ) ;  r ib s  f l a t ,  wide 
mm. wide a t  v e n tr a l  m argin); muscle sc a rs  prom inent, the  

a n te r io r  more so than the p o s te r io r ;  d i s t i n c t  r id g e  on each  
v a lv e  from median p o r t io n  to  t i p  of beaks; p a l l i a i  l i n e  d i s 
t i n c t ;  v e n tr a l  margin s e r r a te ;  h e ig h t  85 mm., w idth ?8 mm., 
th ic k n e s s  4-0 mm.

Occurrence: Twiggs c la y  member.

V en er icard ia  sp .

P la te  10 , f ig u r e  11

I n te r n a l  c a s t  of ro b u st  s h e l l :  beak r o s t r a t e ,  arched above 
hinge l i n e ;  umbo in f l a t e d ;  m uscle s c a r s  d i s t i n c t ,  subovate;  
su rfa ce  markings c o n s i s t in g  o f  23 c o a r s e ,  f l a t t e n e d  r i b s ,  
p reserved  only on v e n t r a l  margin; h e ig h t  27 mm., le n g th  24- 
mm., th ic k n e ss  8 .5  mm.

Occurrence: T iv o la  member and Ocala l im e s to n e .

Fam ily VSHERIDA3

Genus M a c r o c a l l i s ta  Meek, 18?6

M a c r o c a l l i s ta  annexa (Conrad)

P la t e  1 7 , f ig u r e s  19-21

Dione annexa COIIRAD. 1865, Amer. Jour. C onch ., v o l .  1 ,  p .
1 3 7 , p l .  1 0 , f i g .  5.

C a l l i s t a  annexa (Conrad), PALÎ 'JSR, 1929, P a le o n t .  Amer., v o l .
1 ,  p . 283, p l .  4-5, f i g s .  17 , 20 .

C a l l i s t a  annexa (Conrad), HARRIS, 194-6, B u l l .  Amer. P a le o n t . ,  
v o l .  30 , No. 1 17 , p . 9 5 , p l .  21 , f i g s .  6 -9 .  

M a c r o c a l l is ta  annexa (Conrad), RICHARDS, 1953 , F lo r id a  G eol. 
Survey, B u l l .  35 , p . 53, p l .  12 , f i g .  5.

S h e l l  o v a te ,  convex; a n te r io r  margin s h o r t ,  o b tu se ly  roun
ded; p o s te r io r  margin lo n g ,  cu n ea te ,  abruptly  rounded a t  ex 
trem ity ;  v e n tr a l  margin rounded; umbo broad, in f l a t e d ;  beak  
sm a ll ,  prosogyre; su r fa c e  w ith  f i n e  to  coarse  growth l i n e s ;  
h e ig h t  18 mm., le n g th  17 mm.

Occurrence: Ocala l im e s to n e ,  T iv o la  member, Twiggs c la y  
member.
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Genus M eretr lx  Lamarck, 1799

M eretr ix  ovata v a r . nvga Conrad

P la te  21 , f ig u r e  10

Cytherea pyga COIEIAD. 18^8, Jour. Acad. S c i .  P h i la d e lp h ia ,
2d s e r . ,  v o l .  1 ,  p . 131, p l .  XIV, f i g .  18.

Cytherea pyga Conrad. H. C. LEA, 18^8, Acad. Nat. S c i .  P h i l 
a d e lp h ia ,  P r o c . ,  v o l .  4-, p . 99.

M eretr ix  pyga CONRAD, l8 5 ^ , Acad. N at. S c i .  P h i la d e lp h ia ,  
Proc.," v o l i  7» p . 30 .

Dione pyga CONRAD. 1865 , Amer. Jour. Conch., v o l .  1 , pw 6 .  
Cytherea ovata  CLARK, lo95> Johns Hopkins U n iv . ,  C i r c . ,  v o l .

XV, p .  5. ( In  p a rt)
Cytherea ovata  CLARK, I 896 , U. S .  G eol. Survey, B u l l .  l4 - l ,  

p . 76 (In  p a r t . )
M eretr ix  ovata  v a r .  pyga Conrad, CLARK, 1901, Maryland Geol. 

Survey , v o l .  I  (E ocen e), p . I 6 9 , p l .  3I+, f i g s .  2 -^ .

S h e l l  su b ova l, v e n t r ic o s e ,  th ic k ,  w ith  d i s t i n c t ,  c l o s e l y  
spaced , c o n ce n tr ic  growth l i n e s  tra v er sed  by f in e r  r a d ia l  
r id g e s ;  umbo w ide, rounded; d o r sa l  margin o b liq u e ,  rounded; 
a n te r io r  margin more a c u te ly  rounded; h e ig h t  2^ mm., le n g th  
25 mm.

Occurrence: T iv o la  member.

Genus P ita r  Roemer. 1857

P ita r  sp . c f .  P. cor ne H i  H arris

P la te  21 , f ig u r e s  1-3

P ita r  c o r n e l l i  HARRIS. 1895, B u l l .  Amer. P a le o n t . ,  v o l .  1 ,  
p l .  1 ,  f i g .  5 .

P ita r  c f .  c o r n e l l i  HARRIS, 1951, B u l l .  Amer. P a le o n t . ,  v o l .  
3 3 , No. 1 3 8 , p . 22, p l .  1 1 , f i g s .  h ,  5.

In te r n a l  c a s t  o f  l a r g e ,  i n f l a t e d ,  w ell-rounded  l e f t  v a lv e :  
umbo prom inent, rounded; beak la r g e ,  prosogyre , w e l l  forward;  
d e n t i t io n  t e le o d o n t ;  l ig a m en ta l  area  o p is t h o d e t ic ; lu n u le  
deep, e l l i p t i c a l ;  a n te r io r  and p o s te r io r  muscle sc a rs  l a r g e ,  
f a i n t l y  p reserved ; le n g th  h6 mm., h e ig h t  4-1 mm., th ic k n e ss  
9 mm.

Occurrence: T iv o la  member.
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P ita r  sp , c f .  P . m i t t a l l  Conrad

P la t e  21 , f ig u r e  ^

Cytherea n u t t a l i  COISIAD, 183^5 Jour. P h i la .  Acad. N at. S c i . ,  
v o l .  6 ,  p .  1^-9.

Dione n u t t a l i  COÎ RAD, 1865> Amer. Jou r . C onch., v o l .  1 ,  p . 6 .  
M eretr ix  n u t t a l i  Conrad, HARRIS, 1919 , B u l l .  Amer. P a le o n t , ,  

v o l .  6 ,  No. 3 1 , p . 1^3, p l .  ^5 , f i g s .  4 - 8 .
P ita r  n u t t a l i  Conrad. HARRIS, 1927, P a la eo n t .  Amer., v o l .  1 ,  

No. 4 5 , p .  l 4 .
P i ta r  sp . c f .  n u t t a l i  Conrad, HARRIS 4 1951, B u l l .  Amer. P a le 

o n t . ,  v o l .  33 , No. 1 3 8 , p . 22 , p l .  11 , f i g s .  1 ,  2 .

In te r n a l c a s t  of r o b u s t ,  i n e q u i la t e r a l  s h e l l :  beak arched, 
p ro so g y r e , w e l l  ahead o f  median l i n e ;  umbo prom inent, roun
ded; h inge l i n e  long  tru n ca ted  a n te r io r ly ;  a n te r io r  and p os
t e r io r  margins w e ll-r o u n d e d , the v e n t r a l  edge g e n t ly  so; an
t e r i o r  muscle scar prom inent; p a l l i a i  l i n e  f a i n t l y  p reserved;  
\ len g th  39 mm., h e ig h t  30 mm., th ic k n ess  22 mm.

Occurrence: T iv o la  member.

P ita r  s e c u r ifo r m is  (Conrad)

P la t e  21 , f ig u r e  5

Dione se c u r ifo r m is  CONRAD, I 8 6 5 , Amer. Jour. C onch ., v o l .  1 ,  
p. 1 3 7 , p l .  1 0 , f i g .  1 .

P i ta r  ( P i t a r i a ) s e c u r ifo r m is  (Conrad), PALMER, 1929 , P a la eo n t .
Amer., v o l .  1 ,  p .  225 , p l .  3 3 ,  f i g s ,  1 4 -1 6 ,

P ita r  se c u r ifo r m is  (C onrad), HARRIS, B u l l .  Amer. P a le o n t . ,  
v o l .  3 0 , No. 1 1 7 , p . 9 4 , p l .  21 , f i g s .  1 - 3 .

I n te r n a l  c a s t s  o f  r o b u s t ,  su b cord ate , v e n tr ic o s e  s h e l l ;  
umbo prom inent, rounded; beak p o in te d ,  r o s t r a t e ,  p ro so g y re ,  
w e l l  ahead o f  median l i n e ;  a n te r io r  ex trem ity  a c u t e ly  roun
ded , subtruncated; d o r s a l  su r fa ce  lo n g ,  g e n t ly  s lo p in g ;  mus
c l e  scar very f a i n t ,  subrounded; lu n u le  f a i n t ,  c o r d a te ,  de
f in e d  by s l i g h t l y  im pressed groove; su rface  w ith  f a i n t ,  con
c e n t r i c ,  c l o s e l y  spaced growth l i n e s ;  le n g th  25 mm., h e ig h t  
23 mm.

Occurrence: T iv o la  member.

P ita r  t r ig o n ia t a  (Lea) 

P la te  21 , f ig u r e  6
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Cyttierea t r ig o n ia t a  lEA, 1833, Contr* to  G eol*, p* 6 7 , pl*

2 , f ig *  ¥f*
Dione d i s c o i d a l i s  CONRAD, 1865, Amer * Jour* Conch., v o l .  1 ,  

p . 6 (Not C* d i s c o i d a l i s  CONRAD, Foss* S h e l l s  of the 
T e rt ia ry  F orm ation s) .

Cytherea t r ig o n ia t a  De GREGORIO, I 89O, Ann* Geol. P a leo n t* ,  
p* 218 , pl* 3^ , f i g .  15- 2 2 .

M eretr ix  t r ig o n ia t a  LEA, HARRIS, 1919, B u l l .  Amer * P a le o n t* , 
v o l .  6 , No* 3 1 . p . l 4 6 ,  pl." M-7, f i g s *  1 - 3 .

P i t a r  t r i g o n i a t a  ( L e a ) ,  HARRIS, 1951, B u ll*  Amer* P a l e o n t * , 
v o l .  3 3 ,  No* 1 3 8 , p* 2 2 ,  p l *  1 1 ,  f i g *  9 .

In te r n a l  c a s t  of somewhat i n f l a t e d ,  t r ia n g u la r  s h e l l ;  beaks 
a n t e r io r ,  prosogyre; a n te r io r  edge p r a c t i c a l l y  v e r t i c a l ,  be
coming rounded toward v e n tr a l  margin; p o s te r io r  edge abruptly  
rounded; f a i n t  ev idence of 3 c o n cen tr ic  growth l i n e s ;  le n g th  
14- mm*, h e igh t 21 mm*, th ic k n e ss  12 mm.

O c c u r r e n c e :  T i v o l a  member*

Genus Venus L innaeus, 1758

"Venus" .iacksonensis  Meyer

P la te  21 , f ig u r e s  7-9

Venus .iacksonensis MEYER. I 88 7 , Sonder-Abdruck, Ber * Senlœn- 
berg. Naturf* G e s e l l . , p . 12 , pl* 2 ,  f ig *  4*

Venus .iacksonensis Meyer* PALI-iER, 1929, Palaeont*  Amer *, v o l .
1 , p . 403, p l .  64 , f i g .  9 *

"Venus" .iacksonensis Mever.. HARRIS, 1946; B ull*  Amer. P a le 
o n t . ,  v o l .  3 0 , No* 1 1 7 , pp. 96- 9 7 , p l .  21 , f i g ,  9a.

In te r n a l  c a s t  of r o b u s t ,  e lo n g a te  specimen: beaks w e l l  f o r 
ward, prosogyre; h inge l i n e  lo n g , g e n t ly  s lo p in g ,  truncated  
a t  p o s te r io r  ex trem ity ;  a n te r io r  margin rounded, truncated  
a t  h inge l i n e ;  v e n t r a l  margin c r e n u la te ;  a n te r io r  muscle scar  
prom inent, subovate; lu n u le  deep, e lo n g a te ;  l ig a m en ta l groove  
deep , occupying uppermost h a l f  of d o r sa l  su r fa c e ;  p a l l i a i  
l i n e  d i s t i n c t ,  lo c a te d  3 m il l im e te r s  above v e n t r a l  margin; 
f a i n t  ornam entation su g g e s ts  c o a r se ,  c o n c e n tr ic  growth mark
in gs  traversed  by f in e r  r a d ia l  r id g e s  ; d im ensions o f  l a r g e s t  
of s e v e r a l  specimens 44  mm* lo n g , 35 mm* h ig h , 8 mm. th ick ;  
dim ensions of s m a l le s t  specimen 19 mm. lo n g ,  9 mm. h i g h . ,
5 mm* th ic k .

Occurrence: T iv o la  member and Ocala lim eston e*
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Family FIIvffiRIID.AE

Germs Fim bria Megerle von M n h lfe l t ,  I 8I I

Fimbria o l s s o n i  R ichards

P la te  21, f i g s .  11-1^

Fim bria o l s s o n i  RICHARDS, 1953? F lo r id a  G eol. Survey B u l l .  
35'; p .  ^1, p l .  11 , f i g .  1 .

I n te r n a l  c a s t  of e l l i p t i c a l ,  rob u st  s h e l l :  beaks e l e v a t e d ,  
p rosogyre; su r fa c e  r e t i c u l a t e  where v i s i b l e ;  margins crenu
l a t e  ; d e n t i t i o n  lu c in o id ;  d i f f e r s  from F . vernon i R ichards  
i n  having w id er , l e s s  numerous r a d ia l  r i b s ;  le n g th  44 mm., 
h e ig h t  31 mm.

Occurrence: Ocala l im e s to n e .

Fam ily CRASSATELLIDAE

Genus C r a s s a te l la  Lamarck, I 801

C r a s s a t e l la  eutaw acolens (H arr is)

P la te  1 9 , f ig u r e s  6 ,  7

C r a s s a te l la  eutaw acolens HARRIS in  Van Winkle and H a r r is ,  
1919, B u l l .  Amer. P a le o n t . , v o l .  8 ,  No. 3 3 , p . l 4 ,  
p l .  2 ,  f i g .  4 .

C r a s s a te l la  eutaw acolens (H a r r is ) ,  RICHARDS; 1953, F lo r id a  
Geol. Survey B u l l .  35 , p. 4 6 ,  p l .  1 0 , f i g .  4 .

In te r n a l  c a s t  o f  h ig h ly  i n f l a t e d ,  o b e se ,  e s s e n t i a l l y  quad
r a te  s h e l l s :  m uscle sc a rs  prominent; beaks r o s t r a t e ,  p roso 
gyre; margins crem ulated; p a l l i a i  l i n e  deep; h e ig h t  53 mm., 
w idth  62 mm., th ic k n e s s  12 mm.

Occurrence: T iv o la  member and Ocala l im e s to n e .

C r a s s a t e l la  f le x u r a  Conrad

P la te  20, f ig u r e  3

C r a s s a te l la  f le x u r a  CONRAD, 1854, R ept. A g r ic . and G eol.
M i s s i s s i p p i ,  p l .  l 4 ,  f i g .  7; 1855 , Acad. N at. S c i .  
P h i la d e lp h ia ,  P r o c . ,  p . 259 (R eprin ted: B u l l .  Amer 
P a l e o n t . , v o l .  24 , pp. 343-359 , p i s .  23, 26) .
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C r a s s a t e l la  •producta COIiRÆD, l8 6 5 ,  Amer. Jotir. C onch ., v o l .  1 ,  

p. 139, p l .  1 0 , f i g .  6 .
C r a s s a t e l la  f le x u r a  Conrad, HARRIS, 19^6, B n l l .  Amer. P a le o n t . ,  

v o l .  30 , No. 117 , p . 8 ,  p l .  18 , f i g s .  2 2 -2 9 , 3? -38 ;  
p l .  19$ f i g s .  1 - 4 .

I n te r n a l  c a s t  o f  e lo n g a te ,  in e q u i la t e r a l  s h e l l :  s l i g h t l y  
c o n tra c te d  a n t e r io r ly ,  more so p o s t e r io r ly ;  umbonal s lo p e  an-  
g u la te d  and prominent; beak o p is th o g y r e ,  arch ing  above e x te n 
ded h inge l i n e ;  i d e a l  specimens corrugated  w ith  prom inent, 
c o n c e n tr ic  growth l i n e s ;  le n g th  13 mm., h e ig h t  5 inm.

Occurrence: Twiggs c la y  member and T iv o la  member.

Genus C r a s s a t e l l i t e s  Krueger, 1823

C r a s s a t e l l i t e s  n ro tex tu s  Conrad

P la te  20 , f ig u r e s  1 ,  2

C r a s s a t e l la  p ro tex ta  CONRAD. 1832, F o s s .  Sh. T e r t .  Form ., p .
22 , p l .  8 , f i g .  2 .

C r a s s a t e l la  p ro tex ta  De GEIEGORIO, I 89O, Ann. G eol. P a l e o n t . , 
p . 19 8 , p i .  24 , f i g s .  31 -37; p l .  25, f i g s .  2- 1 1 .

S h e l l  e lo n g a te ,  in e q u i la t e r a l ;  a n te r io r  end s h o r t e r ,  w e l l -  
rounded; p o s te r io r  p o r t io n  lo n g ,  o b l iq u e ly  d escend ing; beak 
p o in te d ,  s u b r o s tr a te ,  w ith  marked ca r in a  ex ten d in g  from umbo 
to  p o s t e r io r  an g le;  lu n u le  and escu tcheon  subequal, im pressed ,  
l a n c e o la t e ;  beak low , orthogyre; umbo f la t t e n e d ;  r e s i l i f e r  
s m a ll ,  t r ia n g u la r ,  deep; d e n t i t io n  d iagen od on t; m uscle sc a rs  
d i s t i n c t ,  subrounded; v e n t r a l  edge f a i r l y  s t r a i g h t ,  crenu
l a t e  ; su r fa ce  w ith  f i n e ,  c l o s e l y  sp aced , c o n c e n tr ic  growth 
l i n e s  ; f a i n t  r a d ia l  s t r i a t i o n s  v i s i b l e  on p art  of s h e l l ;  
le n g th  35 mm., h e ig h t  I 6 mm., th ic k n e s s  5 mm.

Occurrence: T iv o la  member.

Fam ily ASTARTIIDAB

Genus A sta r te  Sowerby, I 816

A sta r te  t r ia n g u la te  Meyer

P la te  1 7 , f ig u r e s  l 4 ,  15

A sta r te  t r ia n g u la te  MEYER, I 886 , Alabama Geol. Survey B u l l .  
No. 1 ,  p . 8 0 , p l .  3 , f i g s .  21, 21a.
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A sta r te  t r ia n g u la ta  Meyer, DALL, I 9 0 3 , Wagner Free I n s t .  S c i . ,  

T r a n s . ,  v o l .  3 ,  p . 1^-88.
A sta r te  t r ia n g u la ta  Mever. MARRIS, 19^6, B u l l .  Amer. P a le o n t . ,  

v o l .  3 0 , No. 1 1 7 , p . 7 6 , p l .  1 8 , f i g s .  11-1^ .

I n te r n a l  c a s t  o f  su b tr ia n g u la r  s h e l l :  muscle sc a rs  d i s 
t i n c t ,  e l l i p t i c a l ;  lu n u lar  d ep re ss io n  lo n g , narrow, f l a t ;  
hinge l i n e  lo n g ,  s lo p in g  to  a n te r io r  edge, tru n ca ted ; h inge  
area behind beak s h o r t ,  ab ru ptly  truncated; a n te r io r ,  p os
t e r i o r ,  and v e n t r a l  margins w ell-roun ded; umbo prominent; 
beak prosogyre; su r fa ce  \-rith f i n e ,  c l o s e l y  spaced, r a d ia l  
r id g e s  v i s i b l e  near v e n t r a l  edge; a prominent c o n cen tr ic  
growth l i n e  v i s i b l e  near v e n tr a l  edge; h e ig h t  1^ mm., le n g th  
16 mm.

Occurrence: T iv o la  member and Ocala l im e s to n e .

A s ta r te  tr ia n g u la to id e s :  H arris

P la te  1 7 , f ig u r e  16

A sta r te  t r ia n g u la to id e s  HARRIS, 1919> B u l l .  Amer. P a l e o n t . , 
v o l .  6 , No, 3 1 , p . 9 1 , p l .  3 2 , f i g s .  1 2 ,  12a.

I n te r n a l  c a s t  o f  s h e l l  th a t  i s  more broadly ovate  and l e s s  
tr ia n g u la r  than A. t r ia n g u la ta  Meyer: umbo somewhat rounded; 
beak p o in te d , p ro so g y r e ; p o s te r io r  margin w ith  deep, rounded 
su lc u s  exten d ing  from beak p r a c t i c a l l y  to  p o s t - v e n t r a l  edge; 
su rfa ce  ornam entation c o n s i s t in g  of d i s t i n c t ,  eq u a lly  spaced  
growth l i n e s ,  tr a v e r se d  by f a i n t  r a d ia l  l i n e s ;  h e ig h t  9 mm., 
le n g th  9 mm.

Occurrence: T iv o la  member.

Genus L ir o d isc u s  Conrad, I 869

L ir o d is c u s  .iacksonensis  (Meyer)

P la te  17} f ig u r e  I 8

A sta r te  n a r i l i s  CONRAD, l8 5 ^ ,  W ailes R ept. A g r ic .  and Geol, 
M i s s i s s i p p i ,  p . 2 8 9 , p l .  1Î+, f i g .  2; n o t  A. par i l i s  
CONRAD, 1853} Acad. N at. S c i .  P h i la d e lp h ia } J o u r . ,  
v o l .  2 , p .  2 7 6 , p l .  2hy f i g .  216 .

A sta r te  s u lc a ta  v a r .  ia c k so n e n s is  MEIER, 1885} Amer. Jour.
S c i , ,  v o l .  29} p . 460.

L ir o d isc u s  w a i l e s i i  DALL. 1903} Wagner Free I n s t .  S c i . , 
T rans.} v o l .  3} p .  1^83} p l .  57, f i g .  21 .
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L ir o d isc u s  .iacksonensis Meyer, HARRIS, 19^6, B u l l .  Ajner. Pa

l e o n t .  , v o l .  3 0 , Ho. 1 1 7 , p . 77) p l .  1 8 , f i g s .  1 -5 )  8 -  
10.

L ir o d isc u s  .iacksonensis (Meyer), HARRIS, 1951) B u l l .  Amer. 
P a l e o n t . , v o l .  33) No. 138, p. 20 , p l .  10 , f i g .  5*

I n te r n a l  c a s t  of subovate s h e l l :  h ig h , prom inent, rounded, 
p r a c t i c a l l y  smooth umbo; h inge l i n e  broad; beak rounded, pro
sogyre; su rface  w ith  a t  l e a s t  9) f l a t t e n e d ,  prom inent, con
c e n t r i c  growth l i n e s ;  f a i n t  s in u s near a n te r io r  and p o s t e r i 
or margins r e f l e c t e d  in  growth l i n e s  ; very  f i n e ,  c l o s e l y  
spaced , r a d ia l  markings extend ing  from beak to  v e n t r a l  edge; 
lu nu lar  area  p r a c t i c a l l y  smooth, su b la n c e o la te ;  le n g th  17 
mm., h e ig h t  16 mm.

Occurrence; T iv o la  member.

Family TELLINIDAE 

Genus T e l l i n a  Linne, 1758  

T e l l in a  perovata  n . sp .

P la t e  20 , f ig u r e  20

I n te r n a l  c a s t s  of s e v e r a l  d i s t i n c t l y  ovate  s h e l l s :  umbo 
rounded, d i s t i n c t ;  beak p o in te d , p ro so g y r e ; a n te r io r  muscle 
scar lo n g ,  s u b s p a tu la te ; p o s te r io r  muscle scar sm all;  p a l 
l i a !  l i n e  d i s t i n c t ,  s i t u a t e d  2 m il l im e te r s  from v e n t r a l  mar
g in ;  su rface  marked by w id e , even ly  spaced , rounded, concen
t r i c ,  growth l i n e s ,  w ith  very  sha llow  in te r s p a c e s ;  h inge l in e  
29 mm. lo n g , marked by an a n te r io r  l a t e r a l  to o th  and so c k e t ,  
and a p o s te r io r  l a t e r a l  so c k e t;  c a r d in a l t e e t h  c o n s i s t  of 2 
prominent t e e t h  and s o c k e ts ;  a n te r io r  and p o s t e r io r  margins 
w ell-ro u n d ed , p o s te r io r  margin more abrupt, v e n t r a l  margin 
g e n t ly  so; le n g th  39 mm., h e ig h t  31 mm., th ic k n e s s  ^ mm.

Beak more forward than T. vaughani Cooke or T. eburneopsis  
Conrad, and approaching s i z e  of l a t t e r  s p e c ie s  ; p o s te r io r  
margin more rounded, not tru n ca ted , as in  T. eb u rn eop sis  
Conrad; more o v a te .

This s p e c ie s  i s  named for i t s  more ovate  c h a r a c te r .
Occurrence: T ivo la  member and Ocala l im e s to n e .

T e l l in a  vaughani Cooke 

P la t e  20 , f ig u r e  19



2^3
T e l l i n a  v a n g h a n i  COOKE, 1 9 2 6 ,  W a s h i n g t o n  Acad, S o i , ,  Jou r ., 

v o l .  1 6 , p .  1 3 8 , f i g s ,  l 6a - b ,
T e l l in a  vaughani Cooke, HARRIS, 19^6, B u l l ,  Amer, P a le o n t , ,  

v o l ,  3 0 , Ho, 11 7 , pp. 102- 103 , p l .  22, f i g s ,  13- 1 6 ,

S h e l l  th in  e l l i p t i c a l ;  beaks s l i g h t l y  behind median l i n e ,  
o rth o g y re , somewhat in f l a t e d ;  p o s te r io r  margin the more 
a c u te ly  rounded; su rface  w ith  f a i n t ,  c l o s e l y  spaced , con
c e n t r ic  growth l i n e s ;  d e n t i t io n  sch izodon t; area in  f r o n t  
of beaks lo n g ,  g en t ly  s lo p in g ,  becoming rounded a t  a n te r io r  
ex trem ity ;  le n g th  12 mm., h e ig h t  8 mm.

Occurrence; Twiggs c la y  member.

Family AI'ÎATIDAS

Genus Pholadomya Sowerby, I 823

Pholadomva sp , c f , P, c la ib o r n e n s is  A ld r ich

P la te  1^, f i g s ,  11-13

Pholadomya c la ib o r n e n s is  ALDRICH, I 8 8 6 , Geol, Surv, A l a , , 
B ù l l . ï ,  p . 30 , p l .  h ,  f i g ,  5,

Pholadomya c la ib o r n e n s is  A ld r ic h , DALL, 1903, Trans, Wagner 
Free I n s t ,  S c i , , v o l .  I l l ,  p , 1531^

Pholadomya c la ib o r n e n s is  A ld r ic h ,  HARRIS, 1919, B u l l ,  Amer, 
P a le o n t , ,  v o l .  6 ,  No, 31 , p, 197 , p l .  59, f i g s ,  6 -1 0 ,

S h e l l  extrem ely  t h in ,  f r a g i l e ,  d i s t o r t e d ,  p ea r ly ;  growth 
l i n e s  very f i n e  but d i s t i n c t ,  tra v er sed  by extrem ely  f i n e  
r a d ia l  l i n e s ;  beaks h ig h , w e l l  forward of s h e l l  c e n t e r ,  or
thogyre; a n te r io r  margin ab ru ptly  tru n cated  and rounded; 
p o s te r io r  margin produced and rounded; lu n u le  lo n g ,  narrow, 
smooth; d o r s a l  su r fa ce  w ide, h inge r a is e d ;  h e ig h t  12 mm., 
le n g th  18 mm,, th ic k n ess  18 mm.

Occurrence; Twiggs c la y  member.

Family MYIDAE

Genus Gastrochaena S p eng ler , 1783

Gastrochaena m is s i s s i p p i e n s i s  Harris

P la te  14-, f ig u r e s  7 -10

Gastrochaena m i s s i s s ip p ie n s i s  HARRIS, 194-6, B u l l ,  Amer. Pale* 
o n t , ,  v o l ,  3 0 , No, 117; p . 120, p l ,  25, f i g s ,  7 -1 1 .
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I n te r n a l  c a s t  o f  lo n g ,  e l l i p t i c a l  s h e l l :  a n te r io r  margin  
tru n ca ted ;  p o s te r io r  margin rounded; beak w e l l  forward, pro
sogyre;  d o r sa l  su rface  lo n g ,  f l a t t e n e d ,  becoming rounded p os
t e r i o r l y ;  h inge l i n e  sh o r t;  umbonal r id g e  ex ten d ing  from beak 
p r a c t i c a l l y  to  p o s te r io r  edge; prom inent, c o n c e n tr ic  growth 
markings occu rr in g  a s  d i s t i n c t  r id g e s  and f i n e ,  rounded de
p r e s s io n s ;  f a i n t  r a d ia l  l i n e s  p reserved  on a n te r io r  quarter  
o f  s h e l l ;  h e ig h t  21 mm., le n g th  iV mm., th ic k n e ss  7 .5  mm.

Occurrence: T iv o la  member and Ocala l im e s to n e .

Genus Panope Menard, 1807

P a n o p e  o b l o n g a t a  (C o n ra d )

P la te  iV, f ig u r e s  2-6
Panopaea ob longata  CONRAD, I 8V7 . Acad. N at. S c i .  P h i la d e l 

p h ia ,  P r o c . ,  p . 29 0 ; I 8V0 , idem. J o u r . ,  2d s e r . ,  v o l .
1 , p . 1 2 1 , p l .  1 3 , f i g .  1 2 .

Panopea ob longata  DALL, I 8 9 8 , Wagner Free I n s t .  S c i . , T r a n s . , 
v o l .  3 ,  p . 828 .

P a n o p e  o b l o n g a t a  ( C o n r a d ) ,  HARRIS, 19V6, B u l l .  Amer.  P a l e o n t . , 
v o l .  30, No. 117, p .  119, p l .  25, fig. 6 .

P a n o p e  o b l o n g a t a  ( C o n r a d ) ,  HARRIS, 1951, B u l l .  Amer.  P a l e o n t . ,
v o l .  3 3, No. 138, p. 25, pl. 13, figs. 6 , 7?, 8 .

I n te r n a l  c a s t  of l a r g e ,  e lo n g a te ,  n o ta b ly  i n e q u i l a t e r a l ,  
joblong s h e l l ,  gaping w id e ly  behind; a n ter io r  and p o s te r io r  
m argins rounded; umbo rounded, prom inent, low  and lon g; beaks 
lo w , orth ogyre; su r fa ce  ornam entation marked by th ic k e n e d ,  
rounded, c o n c e n tr ic  growth l i n e s ;  ligam ent e x te r n a l  on promi
n en t  r id g e ;  d im ensions o f  l a r g e s t  specimen 92 mm. lo n g ,  Vl 
mm. h igh , g r e a te s t  th ic k n e s s  25 mm.

Occurrence: T iv o la  member and Twiggs c la y  member.

Family CORBULIDAE

Genus Corbula B rugu iere , 1797

Corbula w a i le s ia n a  H arris  MS i n  D a l i

P la te  20 f ig u r e s  12-18

Corbula b ic a r in a ta  CONRAD. I 85V, (homonym ©f Sowerby, I 833) ,  
R ep t. A g r ic .  and G eol. M i s s i s s ip p i ,  p . 289, p l .  iV, 
f i g .  35 1855 , Acad. N at. S c i .  P h i la d e lp h ia ,  P r o c . ,  
v o l .  7 , p . 258 .
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Corbula -w ailesiana HARRIS (lyS), DALL, I 8 9 8 , Wagner F ree  I n s t .
S c i , ,  T r a n s . ,  v o l .  3» P* 846.

Corbula b ic a r in a ta  Conrad (R e p r in t) ,  HARRIS, 1939? B u l l ,  
Amer, P a le o n t , ,  v o l ,  24, p . 344, p l ,  2 3 , f i g .  3« 

Corbula w a i le s ia n a  P a l l .  HARRIS, 1946, B u l l ,  Amer, P a le o n t . ,  
v o l ,  3 0 , No, 1 1 7 , p . 1 1 3 , p l .  23 , f i g s ,  2 7 , 2 8 ; p l ,
24, f i g s ,  1 -8 ,

S h e l l  t h i n ,  t r i a n g u l a r ,  s m a l l ,  s l i g h t l y  o b l i q u e ,  r o b u s t ;  
umbo p r o m i n e n t ;  b e a k s  i n c u r v e d ,  o r t h o g y r e  ; p o s t e r i o r  s l o p e  
b i a n g u l a t e d ;  s u r f a c e  c o v e r e d  w i t h  r e g u l a r l y  s p a c e d  g r o w t h  
l i n e s ,  r e f l e c t i n g  r o b u s t  c h a r a c t e r  o f  s h e l l ;  d i s t i n c t  C a r i 
n a  o n  p o s t e r i o r  p o r t i o n  o f  s h e l l ,  e x t e n d i n g  f r o m  p o i n t  o f  ■ 
b e a k  t o  v e n t r a l  e d ge  o f  s h e l l ;  h e i g h t  7 mm,, l e n g t h  10  mm., 
t h i c k n e s s  5 mm.

Occurrence: Twiggs c la y  and T iv o la  member.

Fam ily  MACTRIDAE

Genus S u is u la  Gray, I 837

S u is u la  u ra e ten u is  Conrad

P la t e  1 7 , f ig u r e  17

Mactra p r a e te n u is  CONRAD, 1833, F o s s i l  S h e l l s  T e r t ia ry  Form ., 
p . 4 2 , p l ,  1 9 , f i g .  9 of H arris  R e p r in t .

Mactra p r a e te n u is  CONRAD. 1846, Amer, Jour, S c i . , v o l .  1 , p ,
2 1 7 , p l .  2 , f i g ,  4 ,

M a ctr e lla  p ra e te n u is  CONRAD. 1865, Amer. Jour, C onch ,, p, 4 ,  
S p is u la  p r a e te n u is  Conrad, DALL. 1895, Trans. Wagner Free  

I n s t .  S c i , ,  v o l .  I I I ,  p. 896 ,
S p is u la  p r a e te n u is  Conrad. HARRIS, 1946, B u l l ,  Amer. P a le o n t , , 

v o l .  3 0 , No, 1 1 7 , Pi 10 6 , p l ,  2 3 , f i g .  1 .
S p is u la  p r a e te n u is  Conrad, HARRIS, 1951, B u l l ,  Amer. P a le o n t , ,  

v© i;.33 ,-  No. 1 3 8 , p . 2 6 , p l ,  1 3 , f i g s ,  10 , 11?

In te r n a l  c a s t  o f  s u b tr ia n g u la r ; com pressed, e q u i la t e r a l  
s h e l l :  umbonal s lo p e  subm arginal, s u b r e c t i l i n e a r ; beaks prom- 
inen't; h inge l i n e  lo n g  s lo p in g ;  a n te r io r  and p o s te r io r  ex
t r e m it i e s  ab ru p tly  rounded; prom inent, w id e ly  spaced , con
c e n t r ic  growth l i n e s ;  h e ig h t  23 mm,, le n g th  33 mm.

Occurrence: Twiggs c la y  member, T iv o la  member, and Ocala 
l im e s to n e .
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C la ss  GASTROPODA

Family CALYPTRAEIDAE

Genus C alyptraea Lamarck, 1799

C alyptraea  aperta  (Soland er)

P la te  2 2 , f ig u r e s  18 -21

Trochus au ertu s  SOLAI'IDER, 1?66, in  Bander, F o s s i l i a  H antoni-  
e n s i s ,  p . 9 , p l .  1 , f i g s .  1 , 2 .

Trochus o p e r c u la r is  SOLANDER, 1766, i n  Bander, F o s s i l i a  Han- 
t o n ie n s ia ,  p .  9 ? p l .  1 > f i g .  3 «

C alyptraea aperta  (S o la n d er ) ,  HARRIS, 1899, B u l l .  Amer. P a le 
o n t . ,  v o l .  I l l ,  No. 11, p t .  I I ,  p . 84,  p l .  1 1 , f i g s .  
13-16 ; MAURY, 1912, Acad. N at. S c i .  P h i la d e lp h ia ,
J o u r . , 2d s e r . -  v o l .  XV, p . 99 , p l .  X II I ,  f i g .  5 Mid
way (P a le o c e n e ) ,  T r in idad ; PALtîER, 1937, B u l l ,  Amer. 
P a l e o n t . , v o l .  V II , No. 32 , p . 145 , p l .  l 6 , f i g s .  1 ,
2 , 3 ,  5; OLSSON, 1944, B u l l .  Amer. P a l e o n t . , v o l .
XXVIII, No. I l l ,  p . 90, p l .  9 ,  f i g s .  1 0 -1 3 . •

C alyptraea ( T r o c h a te l la ) aperta  (S o la n d e r ) ,  OLSSON., B u l l .
Amer. P a le o n t . ,  v o l .  XIV, No. 52, p . 62 , upper E ocene, 
Peru.

C alyptraea  ap erta  (S o la n d e r ) ,  PAIiviER, 1946 , B u l l .  Amer. P a le 
o n t . ,  v o l .  3 0 ,  No. 117, p . 260 , p l .  3 1 , f i g s .  2 ,  4 -1 2 .

I n te r n a l  c a s t  of 2 whorls of incom plete  specimen: o rb icu 
l a r ,  o b tu se ly  c o n i c a l ; apex su b c en tr a l;  su r fa ce  smooth, ex -  ,
cep t  for w ide, rounded ca r in a  a long inner  and outer edges o f
body whorl; h e ig h t  l 4  mm., diameter 25 mm.

Occurrence: T iv o la  member and Ocala l im e s to n e .

Fam ily BUCCINIDAE

Genus B u c c i t r i t o n  Conrad, I 865

Buc c i  t r i t o n  .iackson en sis? (Cooke)

P la te  2 3 , f ig u r e  16

Alec tr io n  .iack son en sis  COOKE, 1926 , Washington Acad. S c i . , 
J o u r . ,  v o l .  1 6 , No. 5 , p . 136 , f i g .  7 .

B u c c i t r i to n  .iacksonen sis  (Cooke), PAHÆR, 1946, B u l l .  Amer. 
P a l e o n t . , v o l .  3 0 , No. I I 7 , p . 353 ,  p l .  45 , f i g .  l 4 .

S h e l l  sm a ll ,  r o b u s t ,  a p ic a l  an g le  approxim ately  50 d egrees;
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n u c l e u s  c r u s h e d ,  a p p a r e n t l y  c o n s i s t e d  o f  3 w h o r l s ;  o n l y  2 
w h o r l s  o f  e n t i r e  s h e l l  r e m a i n  i n t a c t ;  s u t u r e  i m p r e s s e d ;  s u r 
f a c e  o f  u p p e r  w h o r l  w i t h  c o a r s e ,  r i b b e d ,  g r o w t h  l i n e s  t e r 
m i n a t i n g  i n  13 s p i n e s  o r  b e a d s  on  s h o u l d e r ;  s p i n e s  on s h o u l 
d e r  o f  bo d y  w h o r l  c o a r s e ;  s p i r a l  o r n a m e n t a t i o n  c o n s i s t i n g  o f  
f i n e ,  c l o s e l y  s p a c e d  l i r a e ;  o u t e r  l i p  t h i c k ;  c o l u m e l l a  s h o r t ,  
s t r a i g h t ;  a p e r t u r e  o v a t e ;  l e n g t h  9 mm., d i a m e t e r  6 mm.

O c c u r r e n c e ;  Tw iggs  c l a y  mem ber .

Genus C o r n u l i n a  C o n r a d ,  1853 

C o rn u l i n a  l o u i s i a n a e  P a lm e r  

P l a t e  24-, f i g u r e  3

C o r n u l i n a  l o u i s i a n a e  PALInEPi, 194-6, B u l l .  Amer. P a l e o n t . , v o l .
3 0 ,  Ho. 1 1 7 ,  p .  3 6 5 ,  p l .  4-8, f i g s .  7 ,  8 .

S h e l l  medium s t o u t .  2 . 5  w h o r l s  p r e s e r v e d  (4- t o  5 w h o r l s  
on  c o m p l e t e  s p e c i m e n ) ;  12  p r o m i n e n t ,  l o n g i t u d i n a l  f o l d s  w i t h  
w ide  i n t e r s p a c e s ;  f o l d s  w i t h  p r o m i n e n t  n o d e  i n  u p p e r  t h i r d  
o f  e a c h  w h o r l ;  a p p r o x i m a t e l y  25  f i n e ,  w e l l - p r e s e r v e d ,  s p i r a l  
l i r a e  on  e a c h  w h o r l ; s u t u r e  a n d  w h o r l s  som ewhat  o b l i q u e ;  s u 
t u r e  i m p r e s s e d ;  a p e r t u r e  o v a t a ;  o u t e r  l i p  t h i n ;  c a n a l  s h o r t ,  
c u r v e d ;  l e n g t h  18 mm., d i a m e t e r  l4- mm.

O c c u r r e n c e :  Ihviggs c l a y  mem ber .

Genus P seu d o liv a  Swains on, 184-0

P seu d o liva  v e t u s ta  v a r .  p e r s p e c t iv a  Conrad

P la te  2 3 ;  f ig u r e s  1 7 ,  18 
P la te  24-, f ig u r e  1

Gastridium vetustum  COHRAD, 1854-, WAIIES, A g r ic .  Geol. M iss
i s s i p p i ,  p . 2 8 9 ,  p l .  X^/II, f i g .  4 ;  COI'IRAD, 1 8 5 5 ,  Acadi 
N at. S c i .  P h i la d e lp h ia ,  P r o c . ,  v o l .  V II, p . 2 6 2 ;  1 9 3 9 ,  
R ep rin t , B u l l .  Amer. P a l e o n t . , v o l .  SQ V , No. 86, pp. 
8 ,  1 9 ,  p l .  4 ,  f i g .  If.

P s e u d o l i v a  p e r s p e c t i v a  COimAD i n  Gabb,  i 8 6 0 ,  A c a d .  N a t .  S c i .  
P h i l a d e l p h i a ,  J o u r . ,  n .  s . ,  v o l .  IV ,  p .  3 8 1 ,  p l .  6 7 ,
f i g .  2 9 .

P seu d o liv a  ca r in a ta  CONRAD in  Gabb, i 8 6 0 ,  l o c .  c i t . ,  p l .  6 7 ,
f i g .  3 2 .   '

S u l c o b u c c i n u m  ( B u c c i n o r b i s ) c a r  i n a t a  COBTIAD, 1 8 6 5 ,  l o c . c i t .
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P se u d o liv a  (B u c c in o r b is ) p e r s p e c t iv a  COMIAD, 1866, Smith

son ian  M ise . C o l l . ,  v o l .  VII, No. 200, p . 25.
P se u d o liv a  (B u c c in o r b is ) c a r in a ta  CONRAD, 1886, Sm ithsonian  

M isc . C o l l . ,  v o l .  V II, No. 200, p . 1 7 .
P seu d o liv a  p v r u lo id e s  var , p e r s p e c t iv a  CONRAD, 1885, Amer.

J o u r . S c i . , v o l .  79, p . ^-68.
P seu d o liv a  v e t u s ta  Conrad, De GREGORIO, 1890, Ann. G eol.

P a l e o n t . , 7 l i v . , p. 109 , p artim , p l .  8 , p l .  35 , 3 6 ,
39 , ^0.

P se u d o liv a  (B u c c in o r b is ) p e r s p e c t iv a  Conrad, COSSMAN, 1901 ,  
E s s a is  P a leoconeh . comp. ,  l i v . , p . 193 , p l .  V I I I ,  
f i g s .  1 9 -2 0 .

P seu d o liv a  v e tu s ta  p e r s p e c t iv a  Conrad in  Gabb, PAL14ER, 1937 ,  
B u l l .  Amer. P a le o n t . , v o l .  V II ,  No. 32 , p . 313 , p l .  
h-2, f i g s .  1 -6 ;  p l .  85, f i g .  ( p l .  4-2, f i g s .  1 ,  2 
Jackson s h e l l s ) .

P se u d o liv a  v e t u s ta  p e r s p e c t iv a  Conrad in  Gabb, PAIIER, 194-6, 
B u l l .  Amer. P a le o n t . , v o l .  3 0 , No. 117 , pp. 3 5 6 -3 5 7 ,  
p l .  46 , f i g s .  7 -1 5 ;  p l .  47 , f i g s .  1 ,  3 - 5 .

S h e l l  o v a te ,  s p ir e  m iss in g ,  sh o rt  in  other rep orted  s p e c i 
mens; su tu re  channeled; channel r e v o lv in g ,  deep , 7 m il l im e 
t e r s  above base ; co lu m ella  c a l lo u s ;  u m b ilicu s  l a r g e , lo n g ,  
■with a t  l e a s t  3 p l a i t s ;  su rface  w ith  numerous, f i n e ,  c l o s e l y  
s p a c e d ,- r e v o lv in g  l i r a e  to top  of body whorl; body whorl w ith  
rounded, somewhat nodose ca r in a ;  le n g th  23 mm., diameter 25 
mm.

Occurrence: Twiggs c la y  member.

F a m i l y  TURRITELLIDAE

Genus M esalia  Gray, 1842

M esalia georgiana Bowles

P la t e  23 , f ig u r e s  7 ,  8

M esalia  v e t u s ta  Conrad, McCALLIE, 1908 , ex p a r te ,  Georgia  
G eol. Survey, B u l l .  15 , pp. 338 , 340, 342 , 346, 347 .  
(Not p . 337 = M esalia  c la ib o r n e n s i s  H a r r is ,  nor pp. 
345, 348 = M.

M esa lia  v e t u s ta  Conrad, VEATCH AND STEPHENSON, 1911, ex
p a r te ,  Georgia Geol. Survey, B-ull. 26 , pp. 286, 289 ,  
292. (Not pp. 246, 256, 259, 276 , 282, 295 = M. c l a i 
b o rn en sis  H a r r is ) .

M esa lia  v e t u s ta  Conrad, STEPHENSON AND VEATCH, 1915, U. S .  
G eol. Survey, Water-Supply Paper 341, p . 80.
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M esalia  georgiana B01/ÆBS, 1939, Jour. P a le o n t .  , v o l .  1 3 ,  p . 
33 3 , p i .  34-, f i g s .  1 2 ,  13 .

S p ire  h ig h , r o b u s t ,  ab ru ptly  ta p er in g ;  su tu re s  l i n e a r ,  d i s 
t i n c t ,  n o t  n o t ic e a b ly  im pressed; su tu res  more comparable w ith  
M. c la ib o r n e n s is  H arris  than M. v e tu s ta  Conrad; whorls orna
mented w ith  a t  l e a s t  12 extrem ely  f i n e  s p ir a l  l i r a e ;  in c r é 
m entals  very  f i n e ,  g e n t ly  a rcu ate ;  outer l i p  t h in ,  f r a g i l e ,  
p r a c t i c a l l y  e n t ir e  on f ig u r e d  specimen; co lu m ella  becoming 
spoon-shaped b a s a l ly ,  number of preserved  whorls 9 ,  h e ig h t  
3^ mm., maximum diam eter 8 mm.

Occurrence: Twiggs c la y  member.

Genus T u r r i t e l l a  Lamarck, 1799

T u r r i t e l l a  a r e n ic o la  (Conrad)

P la te  23 , f ig u r e s  1 -5

,M.? a r e n ic o la  CONRAD. 1865, Amer. Jour. C onch ., v o l .  1 ,  p .
1 4 1 , p i .  1 0 ,  f i g .  11 .

T u r r i t e l l a  a r e n ic o la  (Conrad), BOV/LES, 1939, Jour. P a le o n t . ,  
v o l .  1 3 , p . 275, p l .  3 1 , f i g s .  5 -7 .

T u r r i t e l l a  a r e n ic o la  (Conrad), STEN2EL AHD TURNER, 19^2,
Type In v e r te b r a te  F o s s i l s  o f  North America, E ocene, 
Gastropoda 1 7 , Card No. 4 5 , f i g s .  1 1 j 1 - 3 .

T u r r i t e l l a  a r e n ic o la  (Conrad), PAD̂ ISR, 19^6, B u l l .  Amer. P a le 
o n t . ,  v o l .  3 0 , No. 1 1 7 , p . 281 , p l .  3^, f i g s .  8—1 1 .

I n te r n a l  c a s t  c o n ta in in g  11 w horls: 6 a c u te ,  prom inent, 
r e v o lv in g  l i r a e ;  su tu r e s  im pressed; w horls an gu lar , rounded; 
h e ig h t  29 mm., approximate diameter 8 mm.

Occurrence: Twiggs c la y  member, T iv o la  member, and Ocala  
l im e s to n e .

T u r r i t e l l a  c le v e la n d ia  H arris

P la te  2 3 , f ig u r e  6

T u r r i t e l l a  p erd ita ?  DALL, I 89I ,  in  C a l l ,  Ann. R ep t. G eol.
Survey Arkansas fo r  I 8 8 9 , v o l .  I I ,  p . 8 ,  f i d e  H a rr is ,  
189^, p . 92 .

?T u r r i t e l l a  m ortoni CALL, I 89I ,  Ann. R ept. Geol. Survey Ar
kansas for  18 8 9 , v o l .  I I ,  p . 8 ,  f id e  H a rr is ,  189^ , 
p . 9 2 .
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T u r r i t e l l a  c le v e la n d ia  HARRIS, 189^, Ann. R ept. G eol. Survey  
Arkansas fo r  1892, v o l .  I I ,  p . 170, p l .  VI, f i g .  9j 
PALI'îER, 1937, B u l l .  Amer. P a le o n t . ,  v o l .  V II ,  No. 32 ,  
p. 202, p l .  26, f i g s .  6 ,  7; B01ŒES, 1930, Jour. P a le 
o n t .  , v o l .  13 , No. 3 ,  p . 30 8 , p l .  3 1 , f i g s .  9 , 12; 
STBNZEL AND TURîiER, 19^2, Type In v er te b r a te  F o s s i l s  
of North America, E ocene, Gastropoda 28, Card No. ^6, 
f i g s .  1 ,  9 , 12 .

T u r r i t e l l a  c le v e la n d ia  H a r r is ,  PALMER, 19^6, B u l l .  Amer.
P a le o n t . ,  v o l .  30 , No. 117 , p .  290, p l .  3 6 , f i g s .  1 - 6 .

N epionic s h e l l  w ith  7 w h o r ls ,  g e n e r a l ly  ornamented w ith  3 
prom inent, r e v o lv in g  l i n e s ,  and a few  subordinate ones; su
tu re  and whorls o b liq u e ;  whorls rounded; su tu re s  im pressed;  
h e ig h t  12 mm., diameter h  mm.

Occurrence: Twiggs c la y  member.

T u r r i t e l l a  sp .

P la te  2 3 , f ig u r e  11-13

In te r n a l c a s t  o f  s h e l l  fragment w ith  ^ rounded w horls pre
served: su tu res  n o t ic e a b ly  im pressed; w horls and su tu res  
o b liq u e ;  h e ig h t  19 mm., maximum diameter 10 ram.

Occurrence: Twiggs c la y  member and T iv o la  member.

Family CONIDAS

Genus C onus  M o rc h ,  I 852

Conus ( L i t h o c o n u s ) s a u r i d e n s  ( C o n r a d )

P l a t e  2h, f i g u r e s  1 2 - 1 ^

Conus  s a u r i d e n s  CONRAD, 1 8 3 3 ,  F o s s .  T e r t .  F o r m . , p .  33 ;
CONRAD, 1 8 3 5 , F o s s .  T e r t .  F o r i ; i . , p .  3 8 , p l .  1 5 ,  f i g .  7 .  

C onus  t o r t i l i s  C o n r a d ,  1 8 5 ^ ,  W a i l e s ,  R e p t .  A g r i c .  G e o l .  M i s s 
i s s i p p i ,  p .  2 8 9 , p l .  XV, f i g .  5 ;  CONRAD; l 8 5 5 ,  A c a d .  
N a t .  S c i .  P h i l a d e l p h i a ,  P r o c . ,  v o l .  V I I ,  p .  260; 1 9 3 9 ,  
R e p r i n t ,  B u l l .  Amer.  P a l e o n t . ,  v o l .  XXIV, No.  8 6 ,  p p .
6 ,  1 9 , p l .  2 , f i g .  5; CONRAD, I 8 6 5 , Amer.  J o u r .  C o n c h . , 
v o l .  I ,  p .  29; CONRAD, I 8 6 6 , S m i t h s o n i a n  M i s c .  C o l l . ,  
v o l .  V I I ,  No. 200, p .  25; DALL, 1 8 9 5 ,  U. S .  N a t .  M u s . ,  
P r o c . ,  v o l .  1 8 , p .  4-1.

Conus . i a c k s o n e n s i s  I^ISYBR. 1 8 8 5 ,  Amer. J o u r .  S c i . ,  v o l .  129,
p . 4-66; T014LIN, 1 9 3 7 ,  M a l a c o l .  S o c .  L o n d o n ,  P r o c . ,  v o l .  
X X I I ,  p t .  IV and  p t .  V, p .  2 6 3 .
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C onus  t o r t i l i s  C o n r a d ,  PALMER, 1937} B u l l .  Am er . P a l e o n t . ,  
v o l .  V I I ,  No. 3 2 ,  p p .  4 5 8 - ^ 6 3 , p l .  71} f i g s .  l - l 4 ;  
p l .  9 0 , f i g .  3 .

C onus  ( L i t h o c o n u s ) s a u r i d e n s  ( C o n r a d ) ,  PALMER, 1 9 ^ 6 ,  B u l l .  
Amer. P a l e o n t . ,  v o l .  3 0 ,  No.  1 1 7 ,  p .  4 4 4 ,  p l .  6 2 ,  
f i g s .  1 5 - 1 8 , 2 0 .

I n t e r n a l  c a s t  o f  s h e l l  w i t h  9 sm o o th  w h o r l s  w i t h  r o u n d e d  
s h o u l d e r s  an d  d e e p l y  i m p r e s s e d  s u t u r e s ;  n u c l e a r  w h o r l s  4  i n  
number  ; a p i c a l  a n g l e  4 5  d e g r e e s ;  b o d y  w h o r l  l o n g ,  s l o p i n g  
i n w a r d l y  t o w a r d  b a s a l  p o r t i o n ;  a p e r t u r e  n a r r o w  (3  mm. w i d e )  
a n d  l o n g ;  l e n g t h  o f  s h e l l  3 1  mm., maximum d i a m e t e r  23 mm. 

O c c u r r e n c e :  O c a l a  l i m e s t o n e .

- Fam ily  NATICIDAS

Genus Sinum Roeding in  B o lte n ,  1798

Sinum d a n v i l le n s e  Palmer

P la te  2 2 ,  f ig u r e s  5-7

Sinum d a n v i l le n s e  PALMER. 1 9 4 6 ,  B u l l .  Amer. P a l e o n t . , v o l .
3 0 , No. 117} p. 253} p l .  3 0 , f i g s .  6 , 7 .

S h e l l  of medium s i z e ;  e a r l i e r  whorls worn, but 2 are v i s i 
b le ;  p o s t-n u c le a r  w horls sh arp ly  s lo p in g ,  w ith  f i n e ,  s p i r a l  
s t r i a t i o n s  tr a v e r se d  by e q u a l ly  f i n e  growth l i n e s ;  body whorl 
w ell-rou n d ed , i n f l a t e d ,  o b liq u e ;  u m b ilicu s  deep , narrow; aper
tu re  ovate;  h e ig h t  24 mm., maximum diaiaeter 2 2  mm.

Occurrence: Ocala l im e s to n e .

Fam ily  STROMBIDAS 

Genus Strombus L innaeus, 1758 

Strombus sp .

P l a t e  23} f i g u r e s  l 4 ,  1 5
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t r a c e s  o f  s e v e r a l  s h o r t ,  rounded  s p in e s  and a p o in t e d  s p i n e ;  
i n s i d e  o f  upperm ost p o r t i o n  o f  s h e l l  e x h i b i t s  % d eep  p l a i t  
m a r k in g s ,  a l t e r n a t i n g  w i t h  h ig h ,  s t r a i g h t - s i d e d ,  round ed  r i d 
g e s ,  w h ich  i n  th e  a p e r tu r e  become w ide and f l a t t e n e d  on o u te r  
l i p ;  h e i g h t  o f  f i g u r e d  sp ec im en  ^3 m u., maximum d ia m e te r  26 
mm.

Occurrence; Ocala l im e s to n e .

F a m i l y  AMPULLOSPIRIDAE

Genus Pseudocrom m ium  C l a r k ,  19^6

P seudocrom m ium  b r u c e i  P a lm e r

P l a t e  2 2 ,  f i g u r e s  8 -1 7

Pseudocrom m ium  b r u c e i  PALMER, 1 9 9 3 ,  F l o r i d a  G e o l .  S u r v e y ,  
B u l l .  3 9 ,  p .  2 7 ,  p l .  f i g s .  2 - 8 .

I n t e r n a l  c a s t s  o f  l a r g e  and  s m a l l  s h e l l s :  h i g h ,  s h a r p  
s p i r e s  n u m b e r i n g  o r  5 ,  n u c l e a r  p o r t i o n  c o n s i s t i n g  o f  1 . 5  
w h o r l s ;  body  w h o r l  w e l l - r o u n d e d ;  w h o r l s  w i t h  b r o a d ,  sm o o th  
s h o u l d e r s ;  s u t u r e s  s l i g h t l y  o b l i q u e ,  i m p r e s s e d ,  r o u n d e d  a t  
m a r g i n  o f  s h o u l d e r ;  u m b i l i c u s  o p e n ,  d e e p ,  o v a l ;  m a r g i n  o f  
c a l l u s  r e c u r v e d  a n d  f l a r i n g ;  f a i n t  t r a c e  o f  g r o w t h  l i n e s ;  
h e i g h t  o f  m o s t  c o m p l e t e  s p e c i m e n  31 mm., maximum d i a m e t e r  
o f  l a r g e s t  s p e c i m e n  4-0 mm.

O c c u r r e n c e :  T i v o l a  member and  O c a l a  l i m e s t o n e .

Genus L e v i f u s u s  C o n r a d ,  1 8 6 5

L e v i f u s u s  f u l R u r i p a r  e n s  Maury

P l a t e  24-, f i g u r e  4-

L e v i f u s u s  f u l g u r i n a r e n s  MABRY. 1 9 0 9 ,  Amer.  J o u r .  S c i , ,  v o l .
1 7 7 ,  p .  3 3 5 ,  f i g .

L e v i f u s u s  f u l g u r  i p a r  e n s  M a u ry ,  PAD'ER, 194-6, B u l l .  Amer.  P a 
l e o n t . ,  v o l .  3 0 ,  No.  1 1 7 ,  p .  3 7 0 ,  p l .  4-9, f i g s .  7 ,  8 .

N u c l e a r  w h o r l s  n o t  p r e s e n t ;  p o s t - n u c l e a r  w h o r l s  s h a r p l y  
c a r i n a t e ,  n o d o s e ;  body  w h o r l  l o n g ,  f i n e l y  l i r a t e ,  c a r i n a  
s h a r p l y  s p i n o s e ,  s h a r p l y  t r u n c a t e d  b e lo w  c a r i n a ;  d i f f e r s  f r o m  
L .  b r a n n e r i  H a r r i s  i n  h a v i n g  o n l y  one  ro w  o f  n o d e s  o r  s p i n e s  
o n  b o d y  w h o r l ;  o u t e r  l i p  t h i n ;  i n n e r  l i p  w i t h  a p p r o x i m a t e l y  3 
s h a r p  p l a i t s  v i s i b l e ;  l e n g t h  17  mm., maximum d i a m e t e r  9 mm. 

O c c u r r e n c e :  T ; f ig g s  c l a y  m em ber .
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L evifusu s?  s p .

P la te  2h , f ig u r e s  6

I n te r n a i c a s t  of body whorl: fu s ifo rm ; outer l i p  fr in g e d  
w ith  a t  l e a s t  8 c o a r se ,  rounded c r e n u la t io n s  exten d ing  from 
top of whorl p r a c t i c a l l y  to  end of can a l;  aperture lo n g ,  nar
row; su ture  o b liq u e ;  body whorl w ith  c o a r s e ,  lo n g i t u d in a l ,  
somewhat nodose , tra n sv er se  r id g e s ;  le n g th  25 mm., diameter  
10 mm.

Occurrence: Ocala l im e s to n e .

Family VOLUTIDAB

Genus A th le ta  Conrad, 1853

A th le ta  p e tro sa  (Conrad)

P la te  2h , f ig u r e s  7 , 8

Voluta p e tro sa  CONHA.D, 1833? F o s s .  S h e l l s  T e r t .  Form., p . 29; 
COÎIRAD, 1 8 3 5 , F o s s .  S h e l l s  T e r t .  Form ., p . 4-1, p l .  I 6 , 
f i g .  2 .

Vol u t a l i t h e s  symmetrica CONRAD, 1854-, W ailes , Rept. Agr. Ge
o l .  M i s s i s s i p p i ,  p. 28 9 , p l .  XV, f i g .  6; CONRAD, 1855,  
Acad. N at. S c i .  P h i la d e lp h ia ,  P r o c .j  v o l .  V II , p. 260;  
1939 , R ep r in t ,  B u l l .  Amer, P a le o n t . ,  v o l .  XXIV, No. 86,  
pp. 6 ,  1 9 , p l ,  2 ,  f i g .  6; CONRAD, 1865, Amer. Jour. 
C onch ., v o l .  1 ,  p . 24-; COIIRAD, I 86 6 , Sm ithsonian M isc.  
C o l l . ,  v o l .  7 , No. 200, p . 25 .

V o lu ta l i th e s  dumosa COKEIAD. 1854-, W a iles , R ept. Agr. Geol.
M i s s i s s i p p i ,  p . 289 , p l .  XVI, f i g .  1; R ep r in t , op.. c i t . . 
p l .  3 ,  f i g .  1; CONRAD, 1865 , pp. c i t . . p . 23. 

V o l u t i l i t h e s  n e tro su s  (Conrad), SMITH, 1906 , Acad.. N at. S c i .  
P h i la d e lp h ia ,  P r o c . ,  v o l .  L V III, p. 6 7 , t e x t  f i g .  7 ,  
p l .  I I ,  f i g .  4-, 7 .

A th le ta  n e tr o sa  (Conrad), SMITH, 1907, Acad. N at. S c i .  P h i la 
d e lp h ia ,  P r o c . ,  v o l .  LIX, p . 234-.

A th le ta  n e tr o sa  (Conrad), PALMER, 1937, B u l l .  Amer. P a le o n t . ,  
v o l .  V II , No. 3 2 , pp. 372- 3 7 5 , p l .  58 , f i g s .  1-14-; p l .  
8 8 , f i g s .  1 ,  7 , 11 .

A th le ta  p e tro sa  (Conrad), PALIylER, 1946, B u l l .  Amer. P a le o n t . ,  
v o l .  3 0 , No. 117 , p . 39 1 , p l .  53, f i g s .  1 -4 .

N uclear and greater  p o r t io n  o f  p o s t -n u c le a r  p o r t io n s  m is
s in g :  body whorl complete excep t fo r  upper tw o -th ir d s  of ou
te r  l i p ;  s h e l l  lo n g ,  ta p e r in g ;  sh ou ld ers w ith  very la r g e ,  
subpointed sp in e s  (5  on body w horl, 7 on su p erjacen t  w h o r l) :
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su rfa ce  ornamented by prom inent, even ly  spaced , r e v o lv in g  
l i r a e ,  which become f i n e r  toward apex of s h e l l ;  f in e r  tr a n s 
v e r se  markings p reserved  on body whorl shoulder; co lu m ella  
s t r a i g h t ,  ta p er in g  toward base; co lum ella  w ith  3 h ig h ,  sharp 
to  subrounded p l a i t s ,  which com p lete ly  e n c i r c l e  s h e l l  to  ap
pear on outer l i p  h a lf-w ay  w ith in  edge; secondary p l a i t s  
among major on es , the c o a r s e s t  below; upper minoe p l a i t  very  
f i n e ;  aperture  narrow, e lo n g a te ;  le n g th  o f specimen k-6 mm., 
diam eter 19 mm.

Occurrence: T iv o la  member.

Genus C a r ic e l la  Conrad, 1835

C a r ic e l l a  subangulata Conrad

P la t e  2kr, f ig u r e s  9> 10

C a r ic e l la  subangulata CODIRAD, 185^, W ailes , R e p t . ,  Agr. Ge
o l .  M is s i s s ip p i ,  p . 289 , p l .  XV, f i g .  8; COMRAD, 1855,  
Acadè N at. S c i .  P h i la d e lp h ia ,  P r o c , ,  v o l .  V II ,  p . 26 l;  
1939 , R ep r in t ,  B u l l .  Amer. P a le o n t . . v o l .  XXIV, No. 8 6 ,  
pp. 7 ,  1 9 , p l .  2 ,  f i g .  8; CONRAD, 1865 , Amer. Jour.  
C onch., v o l .  1 ,  p .  24-; CONRAD, 1866, Sm ithsonian M isc. 
C o l l . ,  v o l .  V II , No. 200, p . 25; COSSMAN, 1899 , E s s a is  
P aleoconch . comp., 3 l i v . ,  p . 130.

S c a p h e lla  (C a r i c e l l a ) subangulata  Conrad, DALL, I 89O, Wagner 
F ree  I n s t .  S c i . ,  T r a n s . , v o l .  3 ,  p t .  1 ,  p . 87 , p l .  6 , 
f i g .  11 .

C a r ic e l la  subangulata Conrad, PAIMER, 19^+6, B u l l .  Amer. P a le 
o n t . ,  v o l .  3 0 , No. 1 1 7 , p. 395, p l .  5^, f i g s .  1 0 , 12 ,
1 3 , 1 5.

S h e l l  tu r b in a te ;  outer l i p  expanded; shoulder su ban gu la ted ; 
body whorl f l a t t e n e d  above; s p ir e  low , c o n s i s t in g  of Ç .5  vo
l u t i o n s ;  ornam entation c o n s i s t in g  of very f a i n t  l i r a e  near  
apex o f  s p ir e ;  body w horl w ith  numerous, narrow, even ly  
spaced growth l i n e s ;  ap ertu re  lo n g ,  narrow; co lu m ella  curved,  
c a l l o u s ,  w ith  3 c o a r s e ,  f l a t - e d g e d  p l a i t s ;  le n g th  h2 mm., d i 
ameter 31 mm. ; diaiaeter o f  l a r g e s t  specimen ^3 mm. , le n g th  
4-3 mm.

Occurrence; T iv o la  member and Ocala l im e s to n e .

Genus V o l u t i c e l l a  Palmer, 1953 

V o l u t i c e l l a  l e v e n s i s  Palmer
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P la te  2^, fig u re  11

V o lu t ic e l l a  le^vensis PAlIdER, 1953? F lo r id a  Geol. Survey,
B u l l .  35? p . 37? p l .  5; f i g s .  4 - 8 .

In te r n a l c a s t  o f  sm all s h e l l  (minus s p ir e ) :  body whorl py-  
r ifo r m , w ith  r e t i c u l a t e  scu lp tu r e  of c o a r s e ,  narrowly spaced, 
s p ir a l  l i r a e ,  and f in e r  growth l i n e s ,  forming squares, which  
i n  t h i s  specimen appear as nodes; shoulder rounded; su ture  
somewhat im pressed , o b liq u e ;  aperture appears to  have been  
narrow, e lo n g a te ;  le n g th  o f  specimen l6  mm., diameter 7 mm. 

Occurrence: T iv o la  member.

Fam ily ACTEONIDiffî

Genus Act e on? M on tfort, l8 lO

Act e on? idoneus? Conrad

P la t e  24 , f ig u r e  17

Act e on idoneus COIIRAD, 1833? N ov ., F o s s i l  S h e l l s  T ert .  Form ., 
v o l .  1 ,  No. 3 ,  p .  4 5 .

Act e on u om iliu s  CONRAD, 1894, Ann. R ep t. Geol, Survey Arkan
sa s  fo r  189 2 , p . 1 5 8 .

Acteon idoneus Conrad, PALMER, 1946, B u l l ,  Amer. P a le o n t . ,  
v o l .  3 0 , No. 1 1 7 , p . 4 5 3 ? p l .  6 3 , f i g s .  14 , 1 5 .

I n te r n a l  c a s t  o f  narrow, e l l i p t i c a l  s h e l l  w ith  only body 
whorl and a s in g le  n u c lear  whorl p r e ser v e d , both w ith  f a i n t ,  
s p ir a l  l i r a e :  su ture  and w horls s l i g h t l y  o b liq u e ;  whorls 
w ell-rounded; su tu re  im pressed; lower p a rt  o f  body whorl t a 
p er in g ; le n g th  20 mm., diam eter 12 mm.

Occurrence: T iv o la  member.

Fam ily  OLIVIDAE

Genus Agaronia Gray, I 839

Agaronia m i s s i s s i p p i e n s i s  (Conrad)

P la t e  24 , f ig u r e  2

O liva  m i s s i s s i p p i e n s i s  COmAD, 1847, Acad. N at. S c i .  P h i la 
d e lp h ia ,  P r o c . ,  v o l .  I l l ,  p . 289; CONRAD, 1848, Acad. 
N at. S c i .  P h i la d e lp h ia ,  J o u r . ,  v o l .  I ,  2d s e r . ,  p . I I 9 , 
p l .  13 , f i g s .  6 ,  3 8 .
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Lamprodoma M i s s i s s ip p ie n s i s  COMRAD, l8 6 5 j  Amer. Jour. C on ch ., 
v o l .  I ,  p . 22 .

Agaronia m is s i s s i p p i e n s i s  (Conrad), PAIilSR, 19^6, B u l l .  Amer. 
P a le o n t . ,  v o l .  30, No. 117 , P- ^10, p l .  6 3 , f i g s .  17-
19.

S h e l l  s u b e l l i p t i c a l ;  2 of 6 v o lu t io n s  preserved  on e n t ir e  
specimen; s l i g h t l y  im pressed e q u a to r ia l  l i n e  in  body whorl;  
le n g th  7 mm., diameter 3 mm.

Occurrence; Twiggs c la y  member.

Fam ily ARCHITECTONICIDAE

Genus A r c h ite c to n ic a  Roeding in  B o lte n ,  1798

Subgenus S t e l l a x i s  D a l i ,  I 892

A r c h ite c to n ic a  (S t e l l a x i s ) a lv e a ta  (Conrad)

P la te  22, f ig u r e s  22-24-

Solarium  alveatum CONRAD. 1833 , S e p t . ,  F o s s .  S h e l l s  T e r t .
F orm s., p . 3I ;  CONRAD, lo 3 5 ,  F o s s .  S h e l l s  T e r t .  Form s.,  
p . 4 7 , p l .  1 7 , f i g .  3 .

A r c h ite c to n ic a  a lv e a ta  (Conrad). PALMEl ,̂ B u l l .  Amer. P a le o n t . ,  
v o l .  V II, No. 3 2 , p . 173; p l .  1 9 , f i g s .  8 - 1 8 . 

A r c h ite c to n ic a  ( S t e l l a x i s ) a lv e a ta  (Conrad), PALl ÎER, 1946, 
B u l l .  Amer. P a le o n t . ,  v o l .  3 0 , No. 117, pp. 276-277 , 
p l .  3 2 , f i g s .  9 -1 1 .

Fragments of s e v e r a l  w ell-rounded  w h orls;  upper su rfa ce  
w ith  a prominent r id g e  p reserved  on inner edge above su tu re ; 
lower p o r t io n  somewhat com pressed, f l a t t e n e d ;  maximum diame
te r  11 mm.

Occurrence; Twiggs c la y  member„

Family CERITHIIDAE

Genus B itt iu m  Leach in  Gray, 1847

B itt iu m  koeneni Meyer

P la te  24, f ig u r e s  1 5 , I 6

B itt iu m  koen en i MEYER, I 8 8 6 , Geol. Survey Alabama, B u l l .
No. 1 ,  p t .  I I ,  p. 7 0 , p l .  2 , f i g .  12; DALL, I 8 9 2 , Wagner
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Free I n s t .  S c i . ,  T r a n s . ,  v o l .  3 ,  p t .  I I ,  pp. 275-276;  
COSSiLAIT, 1893 , Ann. G eol. P a le o n t . ,  12 l i v . ,  p . 3 0 . 

B i t t i im  koeneni Meyer, PALI'IER, 19^6, B u l l .  Amer. P a le o n t . ,  
v o l .  3 0 , No. 1 1 7 , p . 3 0 1 , p l .  3 9 , f i g s .  7 - 9 .

In te r n a l  c a s t  w ith  some s h e l l  m a te r ia l p reserved : 6 .5  v o 
l u t i o n s  preserved; the 2 upper v o lu t io n s  w ith  r e t i c u l a t e  or
nam entation , c o n s i s t in g  o f  4 c o a r se ,  s p i r a l  r i b s ,  tr a v e r se d  
by c o a r s e ,  tra n sv er se  r i b s ,  forming prominent nodes a t  in 
t e r s e c t io n s ;  aperture ovate  to c ir c u la r ;  whorls convex; su 
tu re  im pressed , ob liq u e;  le n g t h  2k mm., diameter 11 ram.

Occurrence: T iv o la  member.

C la ss  SCAPHOPODA

Fam ily  DENTALIIDAE

Genus Dentalium  Linnaeus, 1758

Dentalium  sp.

P la te  2 5 , f ig u r e s  1 -4

; I n te r n a l  c a s t s  and o r i g i n a l  s h e l l  m a te r ia l  c o n s i s t in g  of  
t u s k - l i k e ,  tu b u la r , s l i g h t l y  curved, r e g u la r ly  ta p e r in g  
s h e l l s ,  w ith  ends open in  w e ll -p r e se r v e d  specim ens; maximum 
l e n g th  9 mm., a n te r io r  end 4  mm. in  d iam eter , p o s te r io r  end 
2 mm. in  d iam eter.

Occurrence: TvhLggs c la y  member and T iv o la  member.

Phylum ARTHROPODA

C la ss  CRUSTACEA

Fam ily  CA.LL1ANASS1DAE

Genus C a l l ia n a s s a  Leach, l 8 l 4

C a l l ia n a s s a  i n g l i s e s t r i s  Roberts

P la te  2 5 , f ig u r e s  5-7

C a l l ia n a s s a  i n g l i s e s t r i s  ROBERTS. 1953? F lo r id a  G eol. Survey,  
B u l l .  35 , pp. 6 4 -6 7 ,  p l .  13} f i g s .  1 -1 2 .

L e ft  major manus of fem a le , w ith  stump for  s i x  d i g i t s ;  f ix e d
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d i g i t  approxim ately o n e -fo u r th  as wide as t o t a l  w idth  of  
claw; outer su rfa ce  more concave than in n er; p o s te r io r  mar
g in  concave; inner and outer su r fa c e s  o f  palm marked w ith  
m inute, p o ly g o n a l a r e a s ,  en c lo sed  hy r a i s e d ,  f l a t t e n e d  r i d 
ges; le n g th  15 mm., h e ig h t  11 mm., th ic k n e s s  2 mm. 

Occurrence: T iv o la  member and Ocala l im e s to n e .

Phylum CHORDATA 

The fo l lo w in g  s p e c ie s  of shark and bony f i s h  remains  

have been d esc r ib ed  ad eq u ately  by L eriche (19^2) in  an impo

s in g  work on the f i s h  faunas of the A t la n t ic  C o a sta l  P la in .  

I t  i s  n o t  the  purpose of the p resen t  paper to  r e d e s c r ib e  

th ese  form s, but on ly  to  l i s t  them as in t e g r a l  components 

o f  th e  Jackson Group o f  G eorgia. The major p o r t io n  o f the  

remains occur in  the lower sand bed o f  th e  T iv o la  member; a 

s in g le  f o s s i l  was d er iv ed  from the Twiggs c la y  member and 

another from the Ocala l im e s to n e .

C la ss  CHOHDRICHTHYES

A e to b a t is  i r r e g u la r i s  A g a ss iz  
Galeocerdo alabam ensis L eriche  
Lamna o b liq u a  A g a ss iz  
M y lio b a t is  sp .
Odontàsuis macrota A g a ss iz  
O dontasuis sp .
Oxyrhina h a s t a l i s  A g a ss iz  
Oxvrhina nova Winkler
Oxyrhina praecursor v a r .  americanus L eriche  
Sphyrna g ilm o r e i  L eriche

C la ss  OSTEICHTHIES

P r i s t i s ?  a o u ita n ic u s?  D e l f o r t r i e
Various f i s h  ver teb rae  (genus and s p e c ie s  in -
d e t .  )
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EXPLMATION OF PLATE 1

Page

F ig s*  1 - 7 .  L ep id o cy c lin a  georgiana? C ushm an... .................  20 -̂
1* Coquina o f  t e s t s  in  Ocala l im e s to n e .

(reduced o n e -h a lf )
2 . V entral v iew  r e v e a l in g  u m b ilic u s ,  ( x l )
3 ,  4-. D orsal v iew s of s e v e r a l  t e s t s  from

T ivo la  lim esto n e  member. ( x l )
5} 6 ,  7 .  D orsa l v iew s of other specimens 

from Ocala l im e s to n e .  ( x l )

F i g s .  8 ,  9> 10 . F labellum  cunéiforme L o n sd a le . .................  20^
o .  End view  of corallum  i l l u s t r a t i n g  wedge 

shape. ( x l )
9j 10 . S ide view s of 8 and another specimen, 

i l l u s t r a t i n g  l im esto n e  replacem ent  
of i n t e r s e p t a l  a r e a s ,  and b ifu r c a 
t io n  of se p ta .  ( x l )
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EXPLANATION OF PLATE 2
Page

F i g s .  1-4-. C a ss id u lu s  e r l c s o n i  F i s c h e r .................................... 209
1 ,  2 .  Ahoral v iew  showing ambnlacral 

p e t a l s ,  (reduced o n e -th ir d )
3 .  Oral v iew  showing concave p er is tom al  

a r e a ,  (reduced o n e - th ir d )
P o s te r io r  v iew  showing p e r ip r o c t .
(reduced o n e - th ir d )

F i g s .  5 -8 . C a ss id u lu s  (Paralampas) globosus? F i s c h e r . .  210
5. Aboral v iew  of much weathered specim en.

(x2)
6 .  Oral v iew  showing p er is to m e. (x2)
7 .  P o s te r io r  v iew  showing p e r ip r o c t .  (x2)
8 .  R igh t am bita l v iew  showing abruptly  trun

ca ted  p o s t e r i o r ,  and abruptly-rounded  
a n te r io r  m argin s. (x2)

F i g s .  9 -1 1 . Rumphia a r c h e r e n s is  ( T w it c h e l l ) ........................  206
9 .  Aboral v iew  showing f a i n t  ambulacral 

p e t a l s ,  (x  o n e - h a l f )
1 0 .  Oral v iew  Showing much excavated  p e r i 

stome, and f la t t e n e d  m argins, (x o n e -h a lf )
1 1 .  R ig h t  am b ita l v iew  showing low a p ic a l  

r e g io n  and rounded m argins, (x  o n e -h a lf )

F i g s .  12- 16 . C a ss id u lu s  ( Paralampas) c a r o l in e n s i s
( T w i t c h e l l ) ..................................................................... 210

12 . Aboral v iew  o f  broken specimen showing 
f a i n t  am bulacral p e t a l s ,  ( x l )

13 . Oral v iew  showing f l a t t e n e d ,  ovate  
p e r is to m e , and nodose s u r fa c e ,  ( x l )

1^. L e ft  am bita l v iew  showing abruptly  trun
ca ted  p o s te r io r  margin, and low  a p ic a l  
r e g io n ,  ( x l )

15* Aboral v iew  o f  another specimen. ( x l )
16 . L e f t  am bita l v iew  o f  15 . ( x l )

F i g s .  1 7 -1 9 .  P e r ia r chus o u in g u efa r iu s?  (S a y ) ...................... 208
1 7 . Aboral v iew  showing f a i n t ,  sh o r t ,  b lun t  

am bulacral p e t a l s .  (x3)
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EXPLANATION OF PLATE 2 (c o n t 'd )

Page

1 8 . R ight am hita l v iew  showing low , rounded 
a p ic a l  r e g io n  and rounded m argins.
(%3)

1 9 . Oral v iew  showing c e n t r a l ly  lo c a te d  
p er isto m e, and f a i n t  am bulacral f u r 
rows. (x3)

F i g s .  20- 2 5 . P e r o n e lla  cubae W eisbord ...............................  205
20. Aboral v iew  shov/ing am bulacral p e t a l s .

(x  o n e -h a lf )
21 . Oral v iew  showing c e n t r a l l y  lo c a te d  

p er is to m e. (x  o n e -h a lf )
22 . 2 3 , 25 . Oral v iew  showing c e n t r a l ly

lo c a te d  peristom e and sm all  
p e r ip r o c t .  (x  o n e -h a lf )

2h , Aboral v iew  o f  25. (x  o n e -h a lf )
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EXPLANATION OF PLATE 3

Page

F ig s .  1 - 7 .  M acropneustes mor to n i  (C onrad).............................  212
1 . A boral v iew  showing very e lo n g a te ,  

d ep ressed  am bulacral p e t a l s ,  w ith  
d i s t i n c t  am bulacral p o r e s , (reduced  
o n e -th ir d )

2 . Oral view  of same specim en showing por
t io n  o f p er is to m e , and e lo n g a te  r id g e  
tren d in g  p o s t e r io r ly ,  (reduced  o n e -th ir d )

3 .  R ig h t am bita l v iew  shom ng tru n ca ted  
p o s te r io r  e x tr e m ity , and rounded an
te r io r  m argin, (reduced o n e -th ir d )

k-. P o s te r io r  v iew  showing w ell-roun ded  
am b ita l s lo p e s  and d is t o r t e d  p e r i 
p r o c t . (reduced o n e -th ir d )

5 . A boral v iew  o f another specim en show
in g  w e ll-d ev e lo p e d  am bulacral p e t a l s ,  
and la r g e ,  curved in tera m b u la cra l 
p la t e s ,  (reduced o n e -th ir d )

6 . Oral v iew  of same specim en showing 
cu rved , s l i t - l i k e  p eristom e and cover  
p la t e ,  (reduced o n e -th ir d )

7 . P o s te r io r  v iew  o f  same specim en show
in g  tr ia n g u la r  p e r ip r o c t ,  p o s t - la t e r a l  
p e t a l s ,  and p o s te r io r  in tera m b u la cra l 
s u tu r e , (reduced  o n e -th ir d )
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EXPLAI'TATION OF PLATE J+

Page

F ig s .  1 -6 .  Per ia r  chus p l l e u s - s in e n s i s  (R a v en e l) .................... 207
1 . Aboral v iew  showing e lo n g a te , la n ce o 

l a t e  am bulacral p e t a l s ,  (x  o n e -h a lf )
2 , 3 5 A m bital v iew s showing h ig h , c o n ic a l

to  rounded a p ic a l  r e g io n .
(x o n e -h a lf )

Oral v iew  showing rounded, c e n tr a l ly  
lo c a te d  p er isto m e, and sm a ll, rounded 
p e r ip r o c t . (x  o n e -h a lf )

5. Aboral v iew  o f badly w eathered  s h e l l  
showing am bulacral p e t a ls  and g e n ita l  
p o res . (x  o n e -h a lf )

6 . Aboral v iew  o f  another s h e l l  showing 
nature o f p e t a l s ,  (reduced  o n e -h a lf)

F ig .  7 . Eupatagus ( P la e io b r is s u s ) ocalanus? C o o k e . . . . . .  212
Fragment o f s h e l l  showing n atu re of 
tu b e r c le s  on o r a l s u r fa c e . (x2 )

F ig s .  8 -1 0 . Per ia r  chus I v ê l l i  (C onrad) ......................... 206
8 . Aboral v iew  showing s h o r t ,  rounded, 

b lu n t p e t a l s ,  (x  o n e - h a lf )
9 . Am bital v iew  showing much low er a p ic a l  

re g io n  than P . p i l e u s - s in e n s i s  (R a v en e l).
(x  o n e -h a lf )~

1 0 , D orsal v iew  shovdjig rounded, c e n tr a l ly  
lo c a te d  p er isto m e, sm a ll rounded p e r i
p r o c t , and n atu re o f  am bulacral fu r 
row s. (x  o n e -h a lf )
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EXPLANATION OP PLATE 5

Page

F ig s ,  1 -3  • Per ia r  chus l y e l l i  (C onrad)......................................  206
1 . A boral vie-w showing w e ll-d e v e lo p e d  

am bulacral p e t a ls  and a p ic a l  system .
(reduced o n e -h a lf )

2 . A m bital v iew  shov/ing low , rounded a p ic a l  
r e g io n , and rounded m argin . (reduced  
o n e -h a lf )

3 . Oral v iew  showing la r g e ,  rounded p e r i
stome and very  sm all p e r ip r o c t  between  
p eristom e and p o s te r io r  m argin .
(reduced o n e -h a lf )

F ig s .  4 -8 .  S c h iz a s te r  ar m iser C la r k ......................................  . 213
4 . A boral v iew  of w eathered specim en show

in g  n ature o f am bulacral p e t a l s ,  p o in ted  
p o s te r io r  m argin , and much w id er , roun
ded a n te r io r  m argin, (x  o n e -th ir d )

5« P o s te r io r  v iew  showing prom inent d o rsa l  
k e e l  and p o s i t io n  of p e r ip r o c t .
(x  o n e -th ir d )

6 . R igh t am b ita l v iew  showing ab ru p tly  
tru n cated  p o s te r io r  m argin , and lo n g , 
a n te r io r ly  s lo p in g  o r a l s u r fa c e .
(x  o n e -th ir d )

7 . Oral v iew  o f  d is to r t e d  s h e l l  showing 
cu rved , s l i t - l i k e  p er istom e and cover  
p la t e ,  (reduced o n e -h a lf )

8 . L e ft  a n te r o - la t e r a l  v iew  o f 4 ,  and 6 .
(x  o n e -th ir d )

F ig .  9» P h v llac  anthus mor to n i?  (C onrad).................................  210
Probable am bita l p o r t io n  o f w eathered  
corona, showing prom inent p er fo r a te d  
tu b e r c le s ,  p e ta l  p o r e s , and n atu re  o f  
in tera m b u la cra l p la t e s ,  ( x l )

F ig s ,  1 0 -1 2 . C a ssid u lu s (Paralam pas) c a r o l in e n s is
( T w itc h e l l ) ..................................................................... 210

1 0 . Aboral v iew  o f w eathered corona show
in g  g en era l o u t l in e ,  ( x l )
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EXPLANATION OF PLATE 5 ( c o n t ’d)

1 1 . Oral v iew  showing excavated  p er isto m e, 
( x l )

1 2 . R igh t a m b ita l v iew  showing ab ru ptly  
tru n ca ted  p o s te r io r  m argin, and lo n g , 
rounded a n te r io r  s lo p e . ( x l )

Page
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EXPLANATION OF PLATE 6

Page

F ig s .  1-5* L u n u lite s  d is  tans L o n sd a le ...................................... 218
1 , 2 . L a tera l v iew s showing cone-shaped  

ch aracter o f zoarium , ( x l )
3 .  B a sa l v iew  o f same specim en, ( x l )

Enlargem ent o f 3 ,  shoihLng zo o ec ia  
r a d ia t in g  from b a se . (x3 )

5. Enlargem ent o f  4-, showing a lte r n a t in g  
rows o f z o o e c ia  and v ib r a c u la , mural 
r im s, and rounded to  e lo n g a te  z o o e c ia .
(x6 )

F ig s .  6 , 7* H incksina .iackson ica  Canu. and B a s s l e r . . . . .  217
6 . Weathered zoarium showing e l l i p t i c a l  

z o o e c ia . (x6 )
7 . Another specim en showing b ila m e lla r  

ch aracter  o f zoarium , e l l i p t i c a l  
zo o e c ia  w ith  e le v a te d  mural r im s, 
and f a in t  knobs. (x 6 )
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explanation OF PLATE 7

Page

F ig s .  1 ,  2 . H in ck sin a  .iackson ica  Canu and B a s s l e r . . . . .  217 
1 , Enlargem ent o f  2 , showing v e r t i c a l ,

f a n - l ik e  arrangem ent of o v a te , e lo n g a te  
z o o e c ia , w ith  d i s t i n c t ,  e le v a te d  mural 
r im s. (x 6 )

F ig s .  3 -8 .  R ec to n y ch o ce lla  sem iluna Canu and B a s s le r . .  219 
3 - 7 .  V arious specim ens showing f la t t e n e d ,  

ramose n a tu re  o f  zoarium. ( x l )
8 . Enlargem ent o f  5j showing w eathered  

su r fa ce  o f zoarium w ith  rounded to  
e lo n g a te  z o o e c ia . (x6 )

F ig .  9o P e r ig a s t r e l la  e le g a n s  Canu and B a s s l e r . ...............  219
Enlargem ent showing e lo n g a te , c y l in d r ic a l  
zo o e c ia  w ith  f a i n t  d e n t ic le  in  cen ter  o f
in fe r io r  l i p  o f r e c ta n g u la r  a p e r tu r e s .
(x5)

F ig s .  1 0 , 11 . Hornera p o lv n o ro id es  Canu and B a s s l e r . . .  220
Smooth, ram ose, d e l ic a t e  z o a r ia ,  
shelving p o s i t io n  o f  a p er tu res . (x6)
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EXPLANATION OF PLATE 8

Page

F ig s ,  1 , 2 ,  3» S c h iz o p o d r e lla  v lm inea L o n s d a le . .   217
E nlargem ents of la r g e ,  e n c r u s tin g ,  
b ila m e lla r  z o a r ia , showing fu sifo rm  
ch a ra c ter  o f z o o e c ia , and subrounded 
a p e r tu r e s . (x6)

F ig .  S c h iz o n o d r e lla  l in e  a L on sd a le ......................................  2 l6
P oorly  p reserved  specim en o f en cr u stin g  
zoarinm showing p a tte r n  o f z o o e c ia . ( x l )

F ig s .  5 5 6 . S te g a n o u o r e lla  .iackson ica  Canu and B a ss ler  216 
E nlargem ents o f w e ll-d e v e lo p e d ,  
e n c r u s tin g  z o a r ia , showing e lo n g a te ,  
narrow z o o e c ia  w ith  arc-sh ap ed  aper
tu r e s ;  la r g e r  openings w ith  d e n t ic le  
and arc-sh ap ed  hood r e p r e se n t  B -z o o e c ia .
(%6 )
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EXPLANATION OF PLATE 9

Page

F ig . 1 .  B e is s e l in a  im p lica ta  Canu and B a s s le r ...................  215
Enlargem ent o f weathered zoarium show
in g  c ir c u la r  a p er tu res , surrounded hy 
th ick en ed , r a is e d  p er isto m es . (x6)

F ig s .  2 -1 1 . B e is s e l in a  t r u l la  Canu and B a s s le r ................. 215
2 . Enlargem ent o f w e ll  p reserved  zoarium  

shovTing c ir c u la r  a p er tu re s , surrounded  
by r a is e d  p er is to m es , and sm a ller  open
in g s . (x5)

3 -1 0 . V arious specim ens of same s p e c ie s
sho-vmng rounded to  f la t t e n e d ,  ramose 
z o a r ia . ( x l )

1 1 . Enlargem ent of !+, showing w eathered , 
rounded, c lo s e ly  spaced zo o e c ia  w ith  
r a is e d  p er is to m es . Cx6)

F ig s .  1 2 , 1 3 . Tretonea l e v i s  Canu and B a s s le r ...................  218
F r o n ta l v iew s of ram ose, tr ia n g u la r  
z o a r ia , showing o f f s e t  n atu re of 
f a s c i c l e s  of subrounded to  recta n g u 
l a r ,  s a l i e n t  p er is to m es . (x5)
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EXPLAIN’ION OF PLATE 10

Page

F ig s .  1 ,  2 . H o lo p o re lla  dam icornis Canu and B a s s l e r . . .  220 
F ront and back v iew s o f la r g e ,  
w eathered , "horned" zo a r ia  showing 
crowded n a tu re  o f z o o e c ia . (x3)

F ig .  3» Stom atonora cornu Canu and B a s s le r .........................  221
F ro n ta l view  of ram ose, tu b u lar  zoarium
showing w id e ly  sp aced , rounded a p ertu res .
(x3 )

F ig s .  hr-7, O c h e to se lla  rob u sta  Canu and B a s s le r .............. 221
4 , F ront and back v iew s of rounded, 

ramose zo a r ia  w it h •r a is e d  p e r i
stom es and sm a lle r , c lo s e ly  spaced  
z o o e c ia . (x3)
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EXPLAITATION OF PLATE 11

Page

P ig s .  1 , 2, 3* S-piroT3ora ma.juscula Canu and B a s s l e r . . .  221
F r o n ta l v iew s o f e lo n g a te , tub u lar  
zo a r ia  showing annular f a s c i c l e s  
o f rounded to  rec ta n g u la r  z o o e c ia .
(x6)

F ig .  4-. F i l i s o a r s a  in gen s Canu and B a s s l e r . . . . . ............... 222
Ramose zoarium showing v e r t i c a l  rows o f 
ovate z o o e c ia , separated  by sh a llo w  s u l c i .
(%6 )

F ig s .  5 -8 . P a r le io s o e c ia  .iackson ica  Canu and B a s s le r . .  222
5-7* Rounded, ramose zo a r ia  showing

c h a r a c te r is t ic  c lu b  sh ap e . (x3)
8 .  Enlargem ent of 5 showing numerous, 

crowded, rounded z o o ec ia  w ith  r a is e d  
p e r is to m e s . (x6)

F ig s .  9 -1 1 . Schlsm opora g lo b o sa  Canu and B a s s le r   220
9; 1 0 . M assive , g lo b u la r  z o a r ia . ( x l )
1 1 . Enlargem ent of 9 showing d i s t i n c t ,

o v a te  zo o ec ia  w ith  wide r im u le s . (x6)
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EXPLANATION OF PLATE 12

Page

F ig . 1 . Mem'braniuoridra p o rrecta  Canu and B a s s l e r . . . . .  223
Fragment o f w e ll  d evelop ed  zoarium  
showing ova l-sh ap ed  z o o e c ia . (x2)

F ig . 2 . Memhraninoridra s n is s im u r a lis  Canu and
B a s s le r .................................   223
Enlarged view  o f w eathered  specim en o f  
p r a c t ic a l ly  com plete zoarium showing o v a l
shaped z o o e c ia  and f la t t e n e d  mural r im s.
(x6)

F ig s .  3 - 7 .  Vermetina? s p ...................................................................   215
3 , 5, 6 .  F ront and rear v iew s o f  tro ch o id

worm? tu b es covered  w ith  many 
bryozoan z o o e c ia .
( x l )

7 . Enlargem ent o f 5 showing hummocky su rfa ce  
and w eathered z o o e c ia . (x6)
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EXPLAITATION OF PLATE 13

Page

F ig s .  1 ,  2 . P l lc a tu la  f ila m en to sa  Conrad............................. 229
1 . In te r n a l mold o f subovate s h e l l  show

in g  c o a r se , low , rounded, r a d ia l r ib s
and im b rica te  growth l i n e s ,  ( x l )

2 . In te r n a l c a s t  o f same specim en, ( x l )

F ig s .  3-5* O strea t r i e o n a l i s  Conrad........................................  225
3 .  L e ft  v a lv e  o f la r g e ,  w e ll-d e v e lo p e d  

s h e l l  showing roughened nature o f umbo, 
and c o a r s e , co n cen tr ic  growth l i n e s .
( x l )

4-. E x ter io r  v iew  o f  r ig h t  v a lv e  o f another
specim en showing t r ig o n a l shape and
p o in ted  beak , (reduced o n e -th ird )

5 . I n te r io r  o f h  showing e c c e n t r ic a l ly  
lo c a te d  m uscle s c a r , (reduced  one- 
th ir d )

F ig .  6 . G rvnhaeostrea vomer (M o rto n ).  ...................  223
L e ft  v a lv e  o f  e lo n g a te  s h e l l  showing 
rounded umbonal r e g io n , and c o a r se ,  
co n c e n tr ic  growth l i n e s ,  ( x l )

F ig s .  7 , 8 . G rvnhaeostrea vomer v a r . n l i c a t e l l a
(M orton)................................        22)+

7* E x ter io r  v iew  o f e lo n g a te , f la t t e n e d ,  
r ig h t  v a lv e  showing roughened, p it t e d  
su r fa c e , ( x l )

8 . I n te r io r  o f 7 showing nacreous la y e r  
and la r g e  m uscle s c a r , ( x l )

F ig s .  9) 1 0 . O strea georgian a Conrad...................................... 22̂ +
9 . I n te r io r  o f  la r g e ,  rounded l e f t  v a lv e  

showing n ature and p o s i t io n  o f m uscle  
scar and r e s i l i f e r .  (reduced o n e -h a lf )

1 0 . E x ter io r  v iew  o f 9 showing roughened, 
p it t e d  su r fa c e . (reduced o n e -h a lf )
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EXPLANATION OF PLATE 1̂ +

Page

F ig .  1 .  A tr in a  sp . c f .  A. .iacksoniana D a l i ..........................  230
In te r n a l c a s t  o f la r g e ,  ta p e r in g , th in -  
s h e l le d ,  sp a tn la te  p te r id .  (reduced  
o n e -h a lf )

F ig s .  2 -6 ,  Panone e lo n g a ta  (C o n ra d )...............................   25^
2 , 3 . In te r n a l c a s t s  of- la r g e  r ig h t  v a lv e s ,  

shoving  lo v ,  rounded umbo, and e lo n 
g a te , rounded p o s te r io r  p o r t io n .
(reduced o n e -th ir d )

In te r n a l c a s t  of l e f t  v a lv e . (reduced  
o n e -th ir d )

5« D orsa l v iew  of 3? shoving  lo n g , v id e  
hinge l i n e ,  (reduced  o n e -th ir d )

6 . L e ft  v a lv e  o f sm aller  specim en w ith  
o r ig in a l  s h e l l  sh ov in g  ch a ra cter  o f  
growth l i n e s ,  (reduced  o n e -th ir d )

F ig s .  7 -9 .  G astrochaena m is s i s s ip p ie n s is  H a r r is ............... 253
7 . Robust l e f t  v a lv e  showing rounded 

umbo and prom inent, co n c e n tr ic  gro-vrth 
l i n e s ,  ( x l )

8 .  D o rsa l v iew  of same specim en, ( x l )
9 . R igh t v a lv e  o f sm a ller  specim en. (x2)

1 0 . F la tte n e d  r ig h t  v a lv e  of another specim en.
(x2)

F ig s .  1 1 -1 3 . Pholadomva sp . c f .  P. c la ib o r n e n s is
A ld r ic h ..............................................................................  253

1 1 . R ight v a lv e  o f crushed  specim en shoving  
a n te r io r  p o s i t io n  o f beak, and c lo s e ly  
spaced growth l i n e s .  ( x l )

1 2 . A n terior v iew  of same specim en shoving  
ro b u st ch aracter  o f s h e l l .  ( x l )

1 3 . D o rsa l v iew  o f same specim en shoving  
orthogyre b eak s, and f la t t e n e d  lig a m en ta l  
a rea . ( x l )

F ig .  1^. M odiolus texanus Gabb......................................................  230
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EXPLANATION OF PLATE 1̂ + (c o n t'd )

Page

L e ft  v a lv e  o f sm a ll, subtriangiüLar s h e l l  
showing a n te r io r  p o s i t io n  of beak, and 
broad p o s te r io r  e x tr e m ity . (x  o n e -h a lf )

F ig s .  15-17» P te r ia  lim u la  v a r . vanw inkleae H a r r i s . . . .  231 
In te r n a l c a s t s  o f  r ig h t  v a lv e s  
showing o b liq u e  ch a ra cter  o f s h e l l  
and prom inent beak, (reduced on e-  
th ir d )

F i g .  1 8 . P i n n a  s p .  c f .  P .  q u a  d r  a t  a  D a l i ....................................  231
Very p o o r ly  p reserv ed  in te r n a l c a s t  
of l e f t  v a lv e ,  ( x l )
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EXPLANATION OF PLATE 15

Page

F ig s .  1 -5 .  Chlamys s p illta a n l v a r . c l in c h f ie ld e n s is
H a r r is .......................................................................................  227

1 . R igh t v a lv e  showing c o a r se , im bricate  
r i b s ,  ( x l )

2 . V en tra l v iew  o f same v a lv e . ( x l )
3* In te r n a l v iew  of r ig h t  v a lv e , ( x l )

V en tra l v iew  of r ig h t  va lv e  showing d e t a i l  
o f c o a r se , rounded r ib s  and im b rica te  p a t
te r n  of growth l i n e s .  (x3)

5. L e ft  v a lv e  o f another specim en. (reduced  
o n e -th ir d )

F ig s .  6 , 7 . Chlamys sp illm a n i (Gabb)........................................... 226
6 . L e ft  v a lv e  showing co a rsen ess  of r i b s .

(reduced o n e -th ir d )
7 . R igh t v a lv e  o f  another specim en shov/ing 

main and su b s id ia r y  r ib s  w ith  beaded 
c h a r a c te r . (reduced  o n e -th ird )

F ig s .  8 , 9» Pec ten  c h o c ta v e n s is  A l d r i c h . . . . ........................... 227
8 . R igh t v a lv e  showing d i s t in c t  e a r . b y ssa l  

n o tch , and b ifu r c a te d  r ib s ,  ( x l )
9 . In te r n a l v iew  of same v a lv e , ( x l )

F ig .  1 0 . P eoten  wautubbeanus D a l i .......................   228
Fragment of l e f t  v a lv e  showing la r g e ,  
im b r ica te , dichotom ous r ib s  and su b rib s  
in se r te d  in  in t e r c o s t a l  sp a ces . ( x l )

F ig , 1 1 . Sbondylus h o l l i s t e r i ?  H a rr is ..........................I ...........  222
R ight v a lv e  showing co a r se , rounded r ib s ,  
and growth l i n e s ,  ( x l )

F ig , 1 2 . P eoten  pern lanus M orton................................................ 227
L e ft  v a lv e  of la r g e ,  f la t t e n e d  s h e l l ,  
showing c o a r s e , rounded, ornamented r i b s .
(reduced o n e -th ir d )

F ig . 1 3 . Pec te n  pule hr i c  os t a  A ld rich  and Meyer.........  228
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EXPLANATION OF PLATE (c o n t 'd )

Page

L e ft  v a lv e  showing la r g e ,  rounded, w idely  
spaced r i b s ,  and w ide in t e r c o s t a l  sp a ces.
( x l )

F ig s .  1^—1 7 . Amusium ocalanum D a l i ..................    226
14-, l 6 ,  1 7 . In te r n a l c a s t s  o f la r g e ,  f l a t 

ten ed , l e f t  v a lv e s  showing  
prom inent orth ogyre beaks and 
f a in t  c o n c e n tr ic  and r a d ia l  
ornam entation . ( x l )

15« O r ig in a l s h e l l  o f r ig h t  v a lv e  showing
a la t e  h inge l in e  and prom inent, c lo s e ly  
spaced growth l i n e s .  ( x l )
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EXPLMATION OF PLATE l6

Page

F ig s .  1 - 7 .  Glycym eris t lv o le n s i s  n . sp .................................... 236
1 .  In te r n a l c a s t  of extrem ely  la r g e ,  

t r ig o n a l  to subroim ded, r ig h t  v a lv e ,  
showing s e r r a te  v e n tr a l m argin, and 
o p isth o g y re  b eak s. (reduced o n e -th ir d )

2 . L e ft  v a lv e  o f another specim en.
(reduced o n e -th ir d )

3 .  W ell-d evelop ed  r o s tr a te  beak of another 
specim en, (reduced o n e -th ir d )

^ -7 . Enlargem ent of s h e l l  su rfa ce  showing 
ch aracter  o f growth l i n e s  and f a in t  
r a d ia l  ornam entation . (x2)
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EXPLANATION OF PLATE 17

Page

F ig s .  Glycym eris t i v o l e n s i s  n . s p .................................... 236
1 .  In te r n a l c a s t  o f r ig h t  v a lv e  showing 

r o s t r a t e ,  o p isth o g y r e  ch aracter  o f beak, 
and tr ig o n a l to  subroimded o u t l in e  of 
s h e l l .  (reduced  o n e -h a lf )

2 . P o s te r io r  v iew  o f same specim en shoofing 
broad hinge a r e a . (reduced o n e -h a lf)

3 . R igh t v a lv e  o f another specim en showing 
w e ll-d e v e lo p e d  taxodont d e n t i t io n .
(reduced o n e -h a lf )
R igh t v a lv e  o f another specim en. ( r e 
duced o n e -h a lf )

F ig s .  5> 6 . G lycym eris a r c ta tu s  v a r . co o k e i P a l l . . . . . .  23^
In te r n a l c a s t s  o f  sm a ll, in f la t e d  
r ig h t  v a lv e , showing w id e , r a d ia l  
su rfa ce  m ark ings. ( x l )

F ig s .  7 - 9 .  G lycym eris idonea  (Conrad)......................................  235
7 . In te r n a l c a s t  o f r ig h t  v a lv e  showing 

w e ll-d e v e lo p e d  taxodont d e n t i t io n ,  
rounded umbo, and deep , tr ia n g u la r  
m uscle s c a r s .  ( x l )

8 .  D o rsa l v iew  o f  same specim en, ( x l )
9 . In te r n a l c a s t  showing r e t i c u la t e  p a tte r n  

o f su rfa ce  orn am en tation , ( x l )

F ig .  1 0 . G lycym eris sp . c f .  G. a n te n a r i l i s  Kellum   235
I n te r n a l c a s t  o f  w e ll-d e v e lo p e d  r ig h t  
v a lv e  showing taxodon t d e n t i t io n , rounded 
umbo, and tr ia n g u la r  m uscular s c a r s . ( x l )

F ig .  1 1 . Area sp . c f .  A. rh om boid ella  Lea............................  23^
In te r n a l c a s t  o f  sm a ll l e f t  v a lv e , showing 
taxodon t d e n t i t io n ,  low , a n te r io r ly  p la c e d ,  
rounded umbo, and lo n g , ta p e r in g , rounded 
p o s te r io r  r e g io n . ( x l )

F ig .  1 2 . Gari .iacksonense H a r r is .................................................  2^0
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EXPLANATION OF PLATE 17 (cont'd )
Page

In te r n a l c a s t  o f  r ig h t  v a lv e  showing f a in t  
taxodont d e n t i t io n ,  and rounded p o s te r io r  
and a n te r io r  e x t r e m it ie s ,  ( x l )

F ig .  1 3 . Lima v ick sb u rg ian a?  D a l i ............................................... 237
In te r n a l c a s t  showing tr ia n g u la r  o u t l in e  
o f s h e l l  and rounded, in f la t e d  umbo.
(reduced o n e -h a lf )

F i g s . l 4 ,  1^ . A sta r te  tr ia n g u la ta  M eyer................................ 250
In te r n a l c a s t s  o f tr ia n g u la r  r ig h t  
v a lv e  showing lo n g , s lo p in g  h in ge  
l i n e ,  and prom inent prosogyre beak.
( x l )

F ig .  1 6 . A sta r te  t r ia n g u la to id e s  H a r r is ................................. 251
In te r n a l c a s t  o f  o v a te , su b tr ia n g u la r  
l e f t  v a lv e , showing prom inent, r o s t r a t e ,  
prosogyre beak . ( x l )

F ig .  1 7 . S p is u la  u ra e ten u is  Conrad............................................  255
In te r n a l c a s t  o f r ig h t  v a lv e  showing 
lo n g , s lo p in g  h in ge l i n e ,  prom inent, 
rounded beak, and tru n ca ted  a n te r io r  
and p o s te r io r  e x t r e m it ie s ,  ( x l )

F ig .  1 8 . L iro d iscu s  .ia ck so n en sis  (M eyer)..............................  251
In te r n a l c a s t  o f  subovate r ig h t  v a lv e ,  
showing prom inent, smooth umbo, and con
c e n tr ic  growth l i n e s ,  (reduced o n e -th ir d )

F ig s .  1 9 -2 1 . M a c r o c a llis ta  annexa (C onrad)........................... 2 -̂5
1 9 . R igh t v a lv e  o f w e ll-d e v e lo p e d  specim en, 

showing ovate  ch a ra cter  of s h e l l ,  and 
low , rounded, prosogyre b eak s, (reduced  
o n e -th ir d )

20 . R igh t v a lv e  o f  sm aller  specim en. ( r e 
duced o n e -th ir d )

2 1 . L e ft  v a lv e  o f another specim en showing 
c o n c e n tr ic  grovrth l i n e s ,  (reduced on e-  
th ir d )
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EXPLANATION OF PLATE 18

Page

F ig s .  1 -9 .  P ro to ca rd ia  (Nemocarditim) n i c o l l e t t i
(C onrad)   ...................................................    2 h l

1 , 2 , 3 ,  5> 6 . In te r n a l c a s t s  o f r ig h t  v a lv e s
showing rob u st nature o f s h e l l ,  
w ell-ro u n d ed , c e n t r a l ly  lo c a te d  
b eak s, and se r r a te  m argin.
( x l )

h .  A n ter ior  v iew  o f 1 ,  showing r o s t r a t e ,
p o in ted  beaks and wide h inge l i n e ,  ( x l )

7 . D orsa l v iew  of ( x l )
8 . L e ft  v a lv e  o f another specim en, ( x l )
9 . R igh t v a lv e  of sm aller  specim en showing  

c o a r s e , r a d ia l  r id g e s  on a n te r io r  end o f  
s h e l l ,  and c o n c e n tr ic  growth l i n e s .  ( x l )

F ig .  1 0 . V en er ica rd ia  sp . c f .  V. (V en er ico r) n o d ife r a
K ellum .......................................................................................... 2^2
I n te r n a l c a s t  of r ig h t  v a lv e  shoiving 
c o a r s e , nodose c o s ta e .  ( x l )

F ig .  1 1 . V enericar d ia  sp ..................................................................... 2̂ +5
I n te r n a l c a s t  o f r o s t r a te  specim en, show
in g  pronounced, p rosogyre beak, and s e r 
r a te  v e n tr a l m argin, (reduced o n e -h a lf )

F ig .  1 2 . V en er ica rd ia  (V en er ico r) anodensata Gardner
and B o w le s ......................... ; ................................................  2^1
L e ft  v a lv e  o f t r ig o n a l ,  ex trem ely  r o s tr a te  
specim en, showing c o a r s e , an gu lar , f l a t 
tened  c o s ta e ,  ( x l )

F ig .  1 3 . V en er ica rd ia  (V en er ico r) d en sata  Conrad  2^2
L e ft  v a lv e  o f sm a ll, o v a te , r o s tr a te  
s h e l l ,  showing f la t t e n e d  c o s ta e ,  (reduced  
o n e -h a lf )

F ig .  1^. Cardium sp ....................................................................  24-0
In te r n a l c a s t  of lo n g , in f la t e d  l e f t  v a lv e ,  
showing c o a r se , f l a t  to  rounded c o s ta e ,  ( r e 
duced o n e -h a lf )
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EXPLANATION OF PLATE 19

Page

F ig s .  1 -^ . V en er icard ia  •p lan icosta  v a r . o ca la ed es
H a r r is . ..................................................................................  2V+

1 . In te rn a l c a s t  of extrem ely  la r g e  r ig h t  
v a lv e , showing rounded, r o s t r a t e ,  p roso
gyre beak, and w id e, f la t t e n e d  c o s ta e .
(reduced o n e -h a lf )

2 . In te r n a l c a s t  o f l e f t  v a lv e  (beak of 
r ig h t  v a lv e  in  r e a r )  o f another s h e l l ,  
showing lo n g , w id e, m uscle s c a r s ,  ( r e 
duced o n e -h a lf )

3 .  P o s te r io r  v iew  o f 1 , showing wide h inge  
l in e  and r o s tr a te  b eak s, (reduced on e-  
h a lf )

1 4-. D orsa l v iew  o f 3 ,  showing wide h inge l in e
and p rosogyre b eak s, (reduced o n e -h a lf )

F ig .  5» Vener ic a r  d ia  p la n ic o s ta  L a m a r c k ... . ........................ 2^2
In te r n a l c a s t  o f  sm a ll r ig h t  v a lv e ,  show
in g  im p ression  o f p o s t e r o - la t e r a l  to o th ,  
low , rounded beak , and s e r r a te  v e n tr a l  
m argin, ( x l )

F ig s .  6 , 7 . C r a s s a te l la  eu taw acolen s (H a r r is )    2^9
In te r n a l c a s t s  o f r ig h t  v a lv e  o f la r g e ,  
r o b u st, quadrangular s h e l l s ,  showing 
h ig h ly  arched beaks and prom inent 
m uscle s c a r s ,  (reduced o n e -th ir d )
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EXPLAI-IATION OF PLATE 20

Page

F ig s .  1 , 2 . Gras s a t e l l i t e s  p ro tex tu s  Conrad........................  250
1 . In te r n a i v iew  o f  l e f t  v a lv e  shovrLng t r i 

angular r e s i l i f e r ,  d iagenodont d e n t i t io n ,  
and prom inent m uscle s c a r s ,  (x  o n e -th ird )

2 . In te r n a i v iew  o f same v a lv e  showing low ,
tr ia n g u la r  umbo, and growth l i n e s .
(x  o n e -th ir d )

F ig s .  3) C r a s s a te l la  f le x u r a  Conrad.................................. 2 -̂9
3 . In te r n a l c a s t  o f  r ig h t  v a lv e  showing

lo n g , s lo p in g  h inge l i n e ,  and low ,
p o in ted  beak, ( x l )

: 4-. P oorly  p reserved  specim en o f l e f t  va lv e
showing a b ru p tly  rounded a n te r io r  m argin, 
c o n c e n tr ic  growth l i n e s ,  and lo w , p o in ted  
beak. (x  o n e -th ir d )

F ig .  5" Lucina (Myrte a?) cur ta  (C onrad).................................. 238
R ig h t v a lv e  o f p oorly  p reserved  s h e l l  show
in g  su b c r e sce n tic  h inge l in e  becoming trun
ca ted  a n te r io r ly ;  and low , p o in ted  beak.
( x l )

F ig s .  6 , 7 . Lucina (P la s to m ilth a ) e a u fia  H a r r is ..............  239
W ell p reserved  r ig h t  v a lv e s  showing 
p o in te d , prosogyre beak, a la t e  h inge  
l i n e ,  and d i s t i n c t  growth l i n e s ,  ( x l )

F ig .  8 . Lucina (Eophysema) ozarkana? H a r r is .......................  239
R igh t v a lv e  o f in f la t e d  s h e l l  showing 
p o in te d , prosogyre beak, a la t e  h inge l i n e ,  
and d i s t i n c t  gro^rth l i n e s .  ( x l )

F ig .  9 . D ip lodon ta  u n gu lin a  v a r . y a zo o co la  H a r r is   237
R igh t v a lv e  o f e lo n g a te , tr ia n g u la r  s h e l l  
showing sh o r t , p o in te d , prosogyre beak, and 
c o n c e n tr ic  growth l i n e s ,  ( x l )

F ig .  1 0 . Here sp . c f .  H. w acissana  ( D a l i ) ..............................  238
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EXPLMATIOW OF PLATE 20 (c o n t'd )

Page

In te r n a l c a s t  of in f la t e d  r ig h t  v a lv e ,  
showing low , rounded umbo, and c o a r se , 
co n ce n tr ic  growth l in e s  cro ssed  by f in e r  
r a d ia l  r id g e s .  (reduced o n e -th ir d )

F ig .  1 1 . M iltha  oca lan a  ( D a l i ) ......................................................  239
In te r n a l c a s t  of su b orb icu lar l e f t  va lv e  
showing p o in te d , orthogyre beak, and f in e ,  
co n ce n tr ic  growth l i n e s .  ( x l )

F ig s .  1 2 -1 8 . Corbula w a ile s ia n a  H a r r is ...................................  2 ^
1 2 , 1 5 , 1 6 , 1 8 . E x tern a l v iew s of sm a ll,

t r ia n g u la r , s l i g h t l y  ob liq u e  
r ig h t  v a lv e s ,  showing b ia n -  
g u la ted  p o s te r io r  e x tr e m ity , 
low , rounded, umbo, and 
c o a r se , co n c e n tr ic  gro\-rth 
l i n e s .  (x2 )

1 3 . P o s te r io r  v iew  of 12 showing incurved  
beak, and d i s t i n c t  p o s te r io r  c a r in a .
(x2)

1)+, 1 7 . In te r n a l v iew s of r ig h t  v a lv e  show
in g  p o in te d , orthogyre beak, depth  
o f s h e l l ,  and b ia n g u la ted  p o s te r io r  
m argin. (x2)

F ig .  1 9 . T e ll in a  vaughani Cooke....................................................  252
O blique v iew  of l e f t  and r ig h t  v a lv e s  
showing lo w , rounded, a n te r io r ly  s i tu a te d  
b eaks, and f i n e ,  co n ce n tr ic  growth l i n e s .
(x  o n e -th ir d )

F ig .  20. T e ll in a  p erova ta  n . s p ....................................................  252
In te r n a l c a s t s  of d i s t i n c t l y  ovate s h e l l  
showing c e n t r a l ly  lo c a te d , prosogyre beak, 
and lo n g , s lo p in g  h inge l i n e .  ( x l )
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EXPLANATION OF PLATE 21
Page

F ig s .  1 - 3 .  P lta r  sp . c f .  P . C o r n e ll!  H a r r is ........................  2 -̂6
In te r n a l c a s t s  of la r g e ,  ro b u st r ig h t  
v a lv e s , showing a n te r io r  p o s i t io n  of 
prom inent, rounded umbo. ( x l )

F ig .  4-. P ita r  sp . c f .  P . n u t t a l i  Conrad.........................  24-7
In te r n a l c a s t  o f l e f t  v a lv e , ( x l )

F ig .  5* P ita r  se cu r ifo rm is  (C onrad)..................................  24-7
In te r n a l c a s t  o f r ig h t  v a lv e  showing 
prom inent, rounded umbo, and f la t t e n e d  
d o r sa l su r fa c e . ( x l )

F ig .  6 . P ita r  tr ig o n ia ta  (L e a ) ..............................................  24-7
P oorly  p reserved  in te r n a l  c a s t  o f r ig h t  
v a lv e  o f i n f l a t e d ,  tr ia n g u la r  s h e l l ,  show
in g  sharp ly tru n c a te d , a n te r io r  and p os
t e r io r  m argins, ( x l )

F ig s .  7 - 9 .  "Venus" .ia ck so n en sis  Meyer......................................  24-8
7j 9 .  In te r n a l c a s t s  of l e f t  v a lv e  o f e lo n 

gate s h e l l ,  w ith  beaks s i tu a te d  w e ll  
forw ard, and lo n g , p o s t e r io r ly  s lo p in g  
hinge a r e a , (reduced o n e -th ir d )

8 .  R igh t v a lv e  o f another specim en showing 
w ell-d ev e lo p e d  m uscle s c a r s ,  ( x l )

F ig .  1 0 . M eretrix  ovata  v a r . pyga Conrad...............................  24-6
L e ft  v a lv e  of w e l l  p reserved  specim en  
showing w id e , rounded umbo, and c o a r s e ly  
r e t i c u la t e  ornam entation , ( x l )

F ig s .  11-14-. Fim bria o ls s o n i  R ich a rd s......................................  24-9
1 1 -1 3 . In te r n a l c a s t s  o f l e f t  v a lv e  o f r o 

bust s h e l l s ,  showing e le v a te d , pro
sogyre b eak s, and f a i n t ,  r e t i c u la t e  
su rfa ce  ornam entation , (reduced  one- 
th ird )

14-. R ight v a lv e  o f another specim en, ( x l )
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EXPLANATION OF PLATE 21 (c o n t 'd )

Page

F ig .  15« Nnculana s p . . ..................      233
In te r n a l c a s t  of lo n g , narrow , ta p e r in g  
r ig h t  v a lv e , showing d i s t i n c t  taxodon t  
t e e t h ,  ( x l ;

F ig s .  1 6 -2 1 . Nncnlana a lb iru n in a  (H a r r is ) .............................  232
l 6 .  In te r n a l c a s t  o f p oorly  p reserved  l e f t  

v a lv e ,  showing abrupt a n te r io r  m argin, 
and taxodont t e e t h .  ( x l )

179 1 8 , 21. L e ft  v a lv e  of lo n g , p o s t e r io r ly  
ta p e r in g  s h e l l s ,  showing low , 
rounded umbo, tru n ca ted  p o s te r io r  
e x tr e m ity , and f a in t  co n c e n tr ic  
growth l i n e s ,  (x  o n e -h a lf )

1 9 , 20 . R igh t v a lv e s  of same s h e l l s .
(x  o n e -h a lf )

F ig .  2 2 . Y o ld ia  s p . . . ............................................................................  233
In te r n a l c a s t  of l e f t  v a lv e  o f lo n g ,  
ta p er in g  s h e l l ,  showing a b ru p tly  tru n 
ca ted  p o s te r io r  e x tr e m ity , and w id e , 
a b ru p tly  rounded a n te r io r  m argin . (x  one- 
h a lf )
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EXPLANATION OF PLATE 22

Page
F ig .  1 .  Y old ia  psammotaea? v a r . rubamnis H a rr is .............  233

L e ft  v a lv e  o f e lo n g a te , ta p e r in g  s h e l l ,
showing low , p o in te d , a n te r io r ly  lo c a te d ,  
taxodont t e e t h ,  ( x l ;

F ig s .  2-1+. Nncnla sp h e n le n s ls  C onrad.................    232
2 , 3# R igh t v a lv e s  of o b liq u e ly -o v a ta , t r i 

angular s h e l l s ,  showing prom inent, 
p o in ted  beak, taxodon t t e e t h ,  and 
growth l i n e s ,  ( x l )  

h .  L e ft  v a lv e  of sm aller  specim en, showing 
f in e  taxodont t e e t h ,  ( x l )

F ig s .  5-7* Sinum d a n v ille n se  Palm er  ...........    2 6 l
5 . P o s te r io r  v iew  showing low  s p ir e ,  and 

r o b u s t , rounded body w horl, ( x l ;
6 . A pertural v iew  o f same specim en. ( x l)
7 . D orsa l v iew  showing sp ir e  and body w horl.

( x l )

F ig s .  8-17* Pseudocrommium b r u ce i Palm er...............................  262
8 . 1 1 , 1^ , 15* P o s te r io r  v iew  showing rounded

s p ir a l  v o lu t io n s  and body w horl.
( x l )

9 . 1 0 , 1 2 , 13 , l 6 ,  1 7 . D o rsa l v iew s o f s e v e r a l
specim ens showing n ature  
of c o i l in g  o f sp ir e  and 
body w horl. (reduced  
o n e -th ir d )

F ig s . 1 8 -2 1 . C alvntraea an erta  (S o la n d e r ) .............................  256
1 8 . 21 . S ide v iew  showing la r g e  body whorl

and low  s p ir e ,  ( x l )
1 9 . D orsa l v iew  o f another specim en, ( x l )
20 . Enlarged d o r sa l v iew  o f 2 1 , showing fr a g 

ment o f n u c le u s , and d i s t i n c t  ca r in a  on 
body w horl. (x2)

F i g s .  22-2^. A r c h i t e c t o n i c a  ( S t e l l a x i s ) a l v e a t a  
- - - (0 o n r  a d ) . # . . # # . , . . . . . #  #.  . . • • ■#  ## # . . . . . . . .  266
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EXPLANATION OF PLATE 22 ( c o n t ’d)

Fragments o f body whorl o f s e v e r a l  
m in u te, com pressed s h e l l s ,  showing 
prom inent r id g e  above su tu r e , and 
rounded p er ip h ery . (x3)
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EXPLANATION OF PLATE 23
Page

F ig s .  1 -5 -  T u r r i t e l la  a r e n ic o la  (C onrad)................    259
1 - 3 .  I n te r n a l c a s t s  o f h ig h -sp ir e d  s h e l l ,  

showing s ix  a c u te , o b liq u e , r e v o lv in g  
l i r a e ,  im pressed  su tu r e s , and rounded, 
angular w h o r ls , ( x l )

4-, 5 . Fragm ents o f a p er tu ra l v iew s of
o r ig in a l  s h e l l s ,  showing o b liq u e  w horls  
and l i r a e .  (x3)

F ig .  6 . T u r r i t e l la  c le v e la n d ia  H a r r is ......................................  259
M inute specim en showing f i v e  o b liq u e  
w horls and r e v o lv in g  l i r a e .  ( x l )

F i g s . 7 , 8 . M esa lia  geor giana B ow les.........................................  258
7 . P o s te r io r  v iew  of h ig h -sp ir e d  s h e l l  

showing im pressed  s u tu r e s , and f i n e ,  
r e v o lv in g  l i r a e .  ( x l )

8 . A p ertu ra l v iew  of same specim en shotting  
ovate  opening and t h in  outer l i p .  ( x l )

F ig s .  9 -1 3 . T u r r i t e l la  s p . .....................................   260
In te r n a l c a s t s  o f h ig h -sp ir e d  s h e l l s  
showing rounded, o b liq u e  w h o r ls , and 
d eep ly  im pressed  s u tu r e s , ( x l )

F ig s .  14-, 1 5 . Strombus s p ..................................................................  261
14-. I n te r n a l c a s t  of la r g e  tro ch o id  s h e l l ,  

l e s s  s p ir e ,  showing lo n g , g e n t ly  roun
ded body w h o r l, w ith  prom inent w ing , 
and nodes on sh o u ld er , ( x l )

1 5 . A p ertu ra l v iew  of same specim en showing 
narrow, e lo n g a te  op en in g , and prom inent 
p l a i t s ,  ( x l )

F ig .  1 6 . B u c c itr ito n  .ia ck so n en sis? (C ooke).........................  256
P o s te r io r  v iew  o f sm a ll, tro ch o id  s h e l l  
w ith  w eathered n u clear  w h o r ls , showing im
p ressed  s u tu r e s , and e lo n g a te , r o b u s t , body 
w h o r l. (x3 )
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EXPLANATION OF PLATE 23 ( c o n t ' d )

Page

F i g s .  1 7 j 1 8 .  P s e u d o l i v a  v e t u s t a  v a r .  p e r s p e c t i v a
C onrad ....................................................................................  257
P o s t e r i o r  v ie w s  o f  two w eath ered  
s h e l l s  sh o w in g  r o b u s t  body w h o r l ,  
w it h  f a i n t ,  s p i r a l  and l o n g i t u d i 
n a l  o r n a m e n ta t io n .  ( x l )
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EXPLANATION OF PLATE 2^

Page

F ig . 1 . P seu d o liv a  v e tu s ta  v a r . u e r s o e c t iv a  C o n ra d ...*  257 
P o s te r io r  v iew  o f ro b u st body whorl and 
one s p ir a l  w horl, showing d i s t i n c t  sh o u l
d er . ( x l )

F ig . 2 . Agaronia m is s is s ip o ie n s is  (C onrad)..............   265
P o s te r io r  view  o f sm a ll, e l l i p t i c a l  s h e l l ,  
showing two rounded v o lu t io n s ,  and r e v o l
v in g  d ep ress io n  in  cen ter  of body w horl.
(x3)

F ig . 3 . C ornulina lo u is ia n a e  Palm er  ...........................  257
E nlarged  view  of w e ll  ornam ented, tro ch o id  
s h e l l ,  showing c o a r s e , lo n g itu d in a l  f o ld s ,  
and somewhat ob lique i-/horls and su tu r e s .
(%4.)

F ig . h ,  L ev ifu su s fu lg u r in a ren s Maury....................................  262
P o s te r io r  v iew  o f w ell-rou n d ed  body w horl, 
and p o r t io n  of one s p ir a l  v o lu t io n ,  show
in g  im pressed su tu re , and e lo n g a te  canal 
w ith  coarse  s p ir a l  l i r a e .  ( x 2 )

P ig s .  5 , 6 . L ev ifu su s?  s p ................................................................. 263
5 . In te r n a l c a s t  o f fu s ifo rm  s h e l l  shoifing  

lo n g , narrow ap ertu re and ta p er in g  c a n a l.
( x l )

6 . P o s te r io r  view of same specim en showing 
c o a r s e ly  cren u la te  outer l i p ,  and rounded 
body w horl, ( x l )

F ig s .  7 , 8 . A th le ta  p etro sa  (C onrad).......................................  263
7 . D o rsa l v iew  of body w horl and p o r tio n  o f 

one s p ir a l  v o lu t io n , showing nodose ch ar
a c te r  of sh o u ld er . ( x l )

8 . A p ertu ra l view of same specim en showing 
lo n g , tap erin g  co lu m ella  and coarse  p l a i t s .
( x l )

F ig s .  9 j 1 0 . Car i c e l l a  subangu lata  C onrad .    .................  26̂ +
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KXPLiLNATION OF PLATE 2h ( c o n t ' d )

Page

9 .  P o s t e r i o r  v i e w  o f  l a r g e ,  d i s t o r t e d ,  t u r 
b i n a t e  s h e l l ,  sh o w in g  sh o rt s p i r e  and  
l a r g e ,  r o u n d e d  body w h o r l ,  w i t h  f a i n t ,  
l o n g i t u d i n a l  s u r f a c e  o r n a m e n t a t i o n *
(reduced o n e -th ir d )

1 0 . A p ertu ra l v iew  of same specimen showing
lo n g , narrow opening and prominent p l a i t s ,  
(reduced o n e -th ir d )

F ig .  1 1 . V o lu t ic e l la  le v e n s is  Palm er...................................   265
In te r n a l c a s t  of sm a ll, pyriform  s h e l l  
showing ap ertu re  and s p ir a l  l i r a e .  ( x l )

F ig s .  12 -1^ , Conus (L ith ocon u s) sau rid en s (C o n r a d ) . . . .  260
1 2 . A p ertu ra l v iew  shoifing com plete  

sp ir e  and d eep ly  im pressed su tu r e s .
( x l )

1 3 . P o s te r io r  v iew  o f same specim en. ( x l )
l̂ H. D o rsa l v iew  showing nature of rounded,

s p ir a l  v o lu t io n s .  ( x l )

F ig s .  1 5 -1 6 . B ittiu m  koeneni M eyer...........................................  266
1 5 . P o s te r io r  v iew  of p o o rly  p reserved

specim en showing d eep ly  im pressed su 
tu r e , and r e t i c u la t e  ornam entation on  
upper h a lf  o f s h e l l .  ( x l )

1 6 . A pertura l v iew  o f same specim en, ( x l )

F i g .  1 7 .  Ac t e  on? i d o n e u s ?  C o n r a d ...........................................    265
In te r n a l c a s t  o f sm a ll, pyriform  s h e l l ,  
l e s s  s p ir e .  (x2)

F ig .  1 8 . S ern u lo rb is  s p .....................................................................  21 -̂
C ontorted  mass o f b ic a r in a te  tubes w ith  
th in  w a lls  and im b rica te  growth m arkings.
(x2)
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EXPLANATION OF PLATE 25
Page

FigSo 1 -^ . D en ta liim  sp ................................ ..... ................................  267
I ,  2 , 4-. I n te r n a l• c a s t s  of la r g e ,  tu b u la r ,

ta p e r in g , s l i g h t ly  curved s h e l l s  
w ith  open end s, ( x l )

3 .  Sm aller specim en w ith  o r ig in a l  s h e l l  
m a te r ia l. ( x l )

F ig s .  5 -7 .  C a llia n a ssa  i n g l i s e s t r i s  R o b e r ts .............................. 267
5j 7 . L e ft  major manus w ith  stump fo r  

s ix  d i g i t s ,  ( x l )
6 .  Enlargem ent of another specim en showing 

concave outer s u r fa c e . , (x6 )

F ig s .  8 ,  9 . Oxvrhina h a s t a l i s  A g a s s i z . . .................................... 268
o . Outer fa c e  of lo n g , recu rv ed , stab b in g  

shark to o th ,  ( x l )
9 . Inner fa c e  of same specim en. ( x l )

F ig s .  1 0 -1 3 . Oxvrhina praecursor v a r . american a
L e r ic h e ............................ ...................................... .. 268

1 0 . Outer fa c e  of v ery  la r g e ,  p la n o -co n v ex , 
stabb ing  shark to o th  v /ith  prom inent den
t i c l e .  ( x l )

I I .  Inner f la t t e n e d  fa c e  o f same specim en.
( x l )

1 2 . Inner fa c e  of sm a lle r , recu rv ed , a n tero 
la t e r a l  shark to o th  w ith  secondary den
t i c l e s .  ( x l )

1 3 .  Outer fa c e  of same specim en, ( x l )

F ig s .  14-, 1 5 . O dontaspis m acrota A g a s s iz .....................  268
1 4 . Inner f la t t e n e d  fa c e  of lo n g , ta p e r in g ,  

stabb in g  to o th  w ith  prom inent b i f i d  den
t i c l e .  ( x l )

1 5 . Outer convex fa c e  of same specim en, ( x l )

F ig s .  1 6 - 1 9 . Oxvrhina nova W inkler.............................................  268
1 6 . 1 9 . Inner f la t t e n e d  fa c e  of sm a ll, a n te ro 

l a t e r a l  to o th  showing secondary den
t i c l e s .  ( x l )
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EXPLANATION. OF PLATE 25 ( c o n t ’d)

1 7 , 180 Outer convex fa c e  o f same specim en, 
( x l )
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EXPLAImATION o f  p la te  26

Page

F ig s .  1 ,  2 . M y lio b a tls  s p ...................................................................... 268
F ront and back v iew s of se r r a te  p a la t in e  
t o o t h - l ik e  s t r u c tu r e s .  ( x l )

F ig s .  3 ,  A e to b a tis  ir r e g u la r is  A g a ss iz ................................  268
F ront and back v iew s o f s t r a in e r - l ik e  
shark t e e t h .  ( x l )

F ig s .  5 -8 . Sphyrna g ilm o r e i L e r ic h e ............................................  268
5 5 8 . Outer fa c e  o f la r g e ,  stabb in g  shark  

to o th , ( x l )
6 , 7 . Inner fa c e  o f s im ila r  specim ens, ( x l )

F ig s .  9} 1 0 . G aleocerdo a lab am en sis L e r ic h e .......................... 268
9 . Outer fa c e  o f sm a ll, s e r r a te ,  a n tero 

l a t e r a l  shark to o th . ( x l )
10 . Inner fa c e  o f same specim en, ( x l )

F ig s .  1 1 , 1 2 . Lamnæ o b liq u a  A g a s s i z . .  .....................................  268
1 1 . Outer fa c e  o f lo n g , ta p e r in g , stab b in g  

shark to o th , showing sm all l a t e r a l  den
t i c l e ,  ( x l )

1 2 . Outer fa c e  of la r g e r ,  f l a t t e r ,  cu rved , 
stab b in g  to o th .  (x3 )

F ig s .  1 3 -2 0 . V arious t e l e o s t  c e n tr a ............................................  268
1 3 . 15} 17} 1 9 • End v iew s showing co n v ex ity

o f c e n tr a , and nerve cord f o r 
amen. ( x l )

1^, 1 6 , 1 8 , 20 . S id e  v iew s o f same specim ens
showing la b y r in th in e  s tr u c tu r e .
( x l )

F ig s .  21 , 2 2 . C o p r o l i t e s ? . ....................................................................  199
(reduced  o n e -th ir d )



332

iPLATE 26

I I
i l  12 13

17

18

113

1̂ -

15

16

11



333

CHAPTER IX

ECONOMIC GEOLOGY 

S e v er a l o f  th e  s tr a t ig r a p h ie  -un its vxithin  th e  Jackson  

Group o f Georgia have been ex p lo ited , fo r  com m ercially  v a lu 

a b le  m in era l r e so u r c e s . The Ocala and i t s  lower member have 

y ie ld e d  a h igh  ca lciu m  lim esto n e  s u it a b le  fo r  the man-ufact-ure 

o f P ortlan d  cement; the Twiggs c la y  member i s  q uarried  fo r  

i t s  f u l l e r ’s ea rth  co n ten t;  and th e  Ir-winton sand member i s  

a n o ta b le  a q u ifer  in  e a s t - c e n t r a l  G eorgia .

Ocala lim esto n e  

Where i t  has n o t been s i l i c i f i e d ,  the r e l a t i v e l y  pure 

Ocala lim esto n e  has been e x te n s iv e ly  quarried  fo r  th e  manu

fa c tu r e  o f P ortland  cem ent. T his i s  e s p e c ia l ly  tru e  o f the  

T iv o la  member, which i s  a s o f t ,  cr-umbly rock  averag in g  from  

85 to  90 p ercen t ca lciu m  ca rb o n a te . The P enn-D ix ie  Cement 

Company, C l in c h f ie ld ,  Houston Co-unty, the la r g e s t  producer 

o f P ortland  cement in  G eorgia , r e q u ir e s  approxim ately  77 p er

c e n t  calci-um carbonate in  th e  raw mixt-ure o f lim e s to n e  b efo re  

th e  p ro cess  o f  cement-making b e g in s . At C l in c h f ie ld ,  th e  ag

g reg a te  o f raw m a te r ia ls  u sed  in  the manufact-ure o f t h is  pro

duct in c lu d e s  lim e s to n e , f u l l e r ’s e a r th , iro n  s la g ,  and sand.
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The lim e s to n e , f u l l e r ’s ea r th , and sand are a l l  mined lo c a l l y  

in  one o f  the th ic k e s t  Jackson exposures in  th e  S t a t e .  The 

k a o lin  i s  d er iv ed  from a th ic k  s e c t io n  of th e  T u sca loosa  f o r 

m ation a t  K a th leen , 9 m ile s  n orth  o f C l in e h f ie ld ,  and the  

s la g  ir o n  i s  sh ipped  from Copper H i l l ,  T en n essee .

These f iv e  components are mixed w ith  approxim ately  40  

p ercen t w a ter , and ground to  a f in e n e s s  which w i l l  perm it 

p assin g  through a 200 mesh s ie v e  in  tube m i l l s .  The r e s u l t 

ant s lu rr y  i s  fed  in to  ro ta ry  k i ln s  175 f e e t  lo n g  and 10 f e e t  

in  d iam eter. These r o ta r y  k i ln s  are in c l in e d  a t  o n e -h a lf  

in ch  per f o o t ,  and are l in e d  w ith  f i r e  b r ic k . They r o ta te  

approxim ately 25 tim es per hour.

As the s lu r r y  i s  fed  in to  the h igh  end o f th e  k i ln ,  

p u lv er ized  c o a l  i s  f i r e d  in to  th e  lower end, and the s lu r r y  

i s  burned in to  what i s  termed a cement c l in k e r . The tem pera

tu re a tta in e d  a t the d isch a rg e  end o f the k i ln s  i s  2800° F .

The major compounds formed during t h i s  burning p ro cess  

are t r i- c a lc iu m  s i l i c a t e ,  d i-c a lc iu m  s i l i c a t e ,  t r i- c a lc iu m  

alu m inate, and te tr a -c a lc iu m  aluminum f e r r i t e .  The c lin k e r  

i s  next mixed w ith  ap proxim ately  h  p ercen t gypsum and ground 

to cement in  tube m i l l s .  Approxim ately 1 -̂0 pounds o f c o a l  

are req u ired  to  burn one b a r r e l (365 pounds) o f c l in k e r .  The 

P enn-D ixie Cement Company produces and sh ip s  approxim ately  

3}000 ,000  b a r r e ls  o f  P ortlan d  cement per y e a r .

Lim estone from th e T iv o la  member o f the Ocala lim esto n e
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i s  quarried  by a few  p ro c e sso r s  fo r  use as road m a ter ia l*

The G eorgia Lime Rock Company, Dry Branch, G eorgia, d e r iv e s  

i t s  raw m a te r ia l from the th ic k  Upper Jackson exposure in  

the n orthw estern  corner o f Twiggs County, approxim ately  3 

m ile s  e a s t  o f Dry Branch, Bibb County. Here th e  m a te r ia l i s  

a h igh  calcium  ston e w ith  l i t t l e  im p u rity , a n a ly z in g  from 92 

to  97 p ercen t calcium  ca rb o n a te .

As a road base th e  m a te r ia l has a n a tu ra l cem enting  

v a lu e . I t  i s  crushed from 3'k in ch es  to d u s t , and i s  l a id  in  

th ic k n e s s e s  of 11 to  8 in c h e s  and r o l le d  and compacted to  

th ic k n e s s e s  o f 6 to  8 in c h e s .  V/hen the m a te r ia l i s  r o l le d  

and thorough ly  w et, i t  s e t s  up a bond and becomes q u ite  hard . 

A fter the road has been shaped fo r  sm oothness, a topp ing of 

a sp h a lt  i s  a p p lie d . The m a te r ia l w i l l  n o t  stand  lo n g  expo

sure to  w eather, but makes an e x c e l le n t  road when p ro p er ly  

topped.

When used fo r  a g r ic u ltu r e  p u rp oses, the lim esto n e  i s  

ground to  a f in e n e s s  which w i l l  perm it p a ss in g  through a 20 

mesh s i e v e ,  and i s  u s u a l ly  a p p lied  by truck  sp rea d ers .

At Armena, Lee C ounty, th e  Ocala lim esto n e  was form erly  

quarried  fo r  use as a s o i l  a d d it iv e .  The rock  here c o n s i s t s  

of approxim ately  55 p ercen t CaO, and co n ta in s  l e s s  than 3% 

im p u r it ie s . Average a n a ly s is  approxim ates 97 p ercen t ca lc iu m  

carb on ate.

Other than i t s  u se  as a s o i l  a d d it iv e ,  the O cala was
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mined a t  Armena fo r  rock  a g grega te  in  cem ent, and in  co n cr e te  

b lo c k s . I t  has a ls o  been used  as ch ick en  g r i t ,  p a in t  f i l l e r ,  

road b a se , fo r  c o r r e c t in g  a c id i t y  in  the m anufacture o f c e r 

t a in  ch em ic a ls , and in  the p r o c e ss in g  of pulp wood fo r  th e  

m anufacture o f paper.

The p ro c e ss in g  a t  Armena in v o lv ed  th e  crush in g  of the  

m a te r ia l in to  v a r io u s  s iz e s  to  m eet c e r ta in  s p e c i f i c a t io n s  in  

the use of rock  a g g reg a te , and p r o c e ss in g  the f in e  p a r t ic le s  

through a dryer to  remove th e  m o is tu r e , then  crush in g  to  a 

minus 69 mesh fo r  use as a f e r t i l i z e r  f i l l e r ,  and s o i l  con

d it io n e r  .

Twiggs c la y  member 

The Twiggs c la y  member o f the B arnw ell form ation  i s  

noted  fo r  i t s  e x te n s iv e  f u l l e r ' s  ea r th  d e p o s its  w hich are  

mined c h ie f ly  in  Twiggs County.

F u l l e r ' s  e a r th , d er ived  from the Twiggs c la y  member, 

i s  a green , h a ck ly , b lo ck y , l o c a l l y  c a lc a r e o u s , c la y ,  so 

named because o f  i t s  u se  by f u l l e r s  to  remove or f u l l  grease  

from c lo t h .  I t s  a b so rp tiv e  powers are h ig h , and i t  i s  w id e ly  

used  as a f i l t e r .  I t  i s  used  a ls o  to  d eco lo r  f a t s ,  o i l s ,  and 

g r e a se s . A ccording to  the U. S . Bureau of Mines (M inerals  

Yearbook, 1951)5 the h ig h e s t  q u a li ty  f u l l e r ' s  ea rth  type c la y s  

are found e s s e n t i a l ly  in  the so u th ea ste rn  United S t a t e s .

These c la y s  p o sse s s  c e r ta in  n a tu r a l b lea ch in g  powers and no 

fu r th er  a c t iv a t in g  i s  n e c e s sa r y .
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B leach in g  c la y s  are in cln d ed  in  two'main c a t e g o r ie s ,  

th o se  th a t  are n a tu r a lly  a c t iv e  and th o se  which req u ir e  a r t i 

f i c i a l  a c t iv a t io n  through a c id  trea tm en t. The m a jo r ity  of 

B leach in g  c la y s  are n o n - p la s t ic ,  but the Twiggs c la y ,  where 

i t  has been observed during the p resen t in v e s t ig a t io n ,  i s  

q u ite  p la s t i c  when damp. F u l le r ' s  ea r th  i s  c h a r a c t e r is t ic 

a l l y  h igh  in  water c o n te n t , has a f o l i a t e d  s tr u c tu r e , and ad

h eres to  the tongue when dry, ' The o r ig in  o f i t s  d e c o lo r iz in g  

q u a lity  has n o t been determ ined d e f i n i t e l y ,  A p o s s ib le  r e 

placem ent o f a base by the hydrogen of water on th e  m ineral 

s u r fa c e , r e s u lt in g  in  an open bond, would be n ecessa ry  to  

c r e a te  an a c t iv e  absorb ing su r fa c e . On th e  other hand, the  

union o f p o s i t iv e  and n e g a t iv e  ch arges in  th e  a c id o id  p a r t i 

c l e s  w ith  th e  b a s ic  c o lo r e d  io n s  in  o i l ,  m ight be the b a s is  

of the b lea ch in g  a c t io n  in  a c t iv e  c la y s  (Bateman, 1950, pp. 

768- 77 0 ) .  H eating  a c la y  to  a h igh  tem perature to  d r iv e  o f f  

th e  water co n ten t r e s u l t s  in  th e  l o s s  o f i t s  a b so rp tiv e  pow

e r s ,  Used f u l l e r ' s  e a r th  can be tr e a te d  by h eat and used  

aga in  as many as tw enty t im e s .

A pproxim ately 70 p ercen t o f th e  f u l l e r ' s  ea r th  mined 

i s  used in  th e  petroleum  in d u stry  in  r e f in in g ,  f i l t e r i n g ,  and 

c la r i f y in g  petroleum  p ro d u cts , p r in c ip a l ly  lu b r ic a t in g  o i l s .  

A pproxim ately 1 p ercen t i s  used  in  r e f in in g  v e g e ta b le  o i l s  

and anim al f a t s .  I t s  im portance as a f i l t e r  in  dom estic  wa

te r  p u r i f ic a t io n  i s  in c r e a s in g , as w e l l  a s i t s  u se  in  th e  r e 
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moval o f  o d o rs, p u tre sce n c e , and co lifo r m  'bacteria  p r esen t  

in  o i l  w aste w a ters. In  r e c e n t  y e a r s , co n s id er a b le  f u l l e r ' s  

ea r th  has been used in  th e  p rep a ra tio n  o f d u stin g  powder fo r  

i n s e c t i c i d e s ,  and as a base fo r  th e  m anufacture o f d r i l l i n g  

mud fo r  o i l  w e l l s .  A sm all p ro p o rtio n  o f the m a te r ia l i s  

u sed  in  floorsw eep  p rep a ra tio n s , a b r a s iv e s , and fo r  th e  de

t e c t io n  o f c o lo r in g  agen ts in  co sm etic s  and food p ro d u c ts .

F u l l e r ' s  earth  i s  thought to  have o r ig in a te d  from th e  

w eath erin g  o f v o lca n ic  a sh . The c h ie f  c o n s t itu e n ts  are mont- 

m o r il lo n it e  and a t t a p u lg i t e ,  m o n tm o rillo n ite  being  c h a r a c te r 

i s t i c  o f  b e n to n ite . A ccording to  Bateman (1950? pp. 768 -  

770) ,  f u l l e r ' s  earth  i s  d er iv ed  from b en to n ite  by n a tu r a l  

le a c h in g  by su rfa ce  w a te r s , p o s s ib ly  a s s i s t e d  by p la n t  a c id s  

and b a c te r ia .  S ev era l occu rren ces o f  b e n to n ite  have been  r e 

p orted  a t  the base o f the f u l l e r ' s  ea r th  d e p o s it s  in  F lo r id a  

and G eorgia , the f u l l e r ' s  ea r th  having r e s u lte d  from th e  

le a c h in g  o f gra in  su r fa ce s  in  th e  b e n to n ite . I f  f u l l e r ' s  

e a r th  i s  fu r th er  weathered i t  may y ie ld  k a o lin .

The p resen ce o f marine f o s s i l s  in  a t  l e a s t  two l o c a l i 

t i e s  in  th e  Twiggs c la y  member su g g ests  a sedim entary o r ig in  

fo r  the f u l l e r ' s  earth  in  c e n tr a l  G eorgia. These beds have 

a l l  th e  c h a r a c te r is t ic s  o f d e p o s its  form ing today in  sh a llo w  

c o a s t a l  embayments, w herein  th r iv e  many forms o f in v e r te b r a te  

l i f e ,  e s p e c ia l ly  th o se  w ith  f r a g i l e  s h e l l s ,  in fe r r in g  a q u ie t  

la g o o n a l type o f environm ent.
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A ccording to  P e ter sen  (1 9 5 5 î P» a t ta p u lg it e  i s  a

type o f f u l l e r ’s earth  occu rrin g  in  th e  Tampa lim esto n e  o f  

lower Miocene age in  F lo r id a , and c o n ta in in g  f r e s h  w ater f o s 

s i l  rem ain s. These d e p o s it s  occur w ith  m o n tm o rillo n ite  in  

th e  Tampa. The upper 30 to  i+0 f e e t  o f  th e  o v e r ly in g  Haw

thorn  form ation  (M iocene) c o n ta in  a t ta p u lg i t e  a s s o c ia te d  w ith  

d o lo m ite . P e ter sen  (1955? P« l6 )  c i t e s  a la c u s tr in e  en v iron 

ment as n ece ssa r y  fo r  the accum ulation  o f th e  a t t a p u lg i t e .

The f u l l e r ' s  ea r th  o f  th e  Twiggs c la y  member i s  mined 

by the open p i t  method, w herein  a power sh o v e l or scraper i s  

em ployed. I t  i s  d ried  to  ap proxim ately  15 p ercen t m o is tu r e ,  

cru sh ed , ground, and screen ed . I f  used  in  p e r c o la t io n  pro

c e s s e s ,  a b so rp tio n  gran u les are  u sed . I f  used  in  c o n ta c t ,  

powder i s  a g ita te d  w ith  the o i l  and la t e r  f i l t e r e d  o f f .

At p r e s e n t , th ere  are th ree  producers o f  f u l l e r ' s  ea r th  

in  G eorgia , The D iversey  C orporation  (fo rm erly  G eneral Re

d u c tio n  Company), Macon, Bibb County, has i n s t a l la t io n s  a t  

P ik es  Peak, Twiggs County, producing from a th ic k  exposure  

o f  th e  Twiggs c la y  member. The o th er  two producers d er iv e  

f u l l e r ' s  ea r th  from s t r a t ig r a p h ic a l ly  younger beds in  sou th 

ern  G eorgia . The A ttapu lgus C lay Company, A tta p u lg u s , Deca

tur County, and the C airo P rod u ction  Company, Grady County, 

d e r iv e  raw m a te r ia ls  from the C hipola  form ation  o f upper, low 

er M iocene a g e . T o ta l p rod u ction  o f  f u l l e r ' s  earth  from a l l  

so u rc es  in  G eorgia i s  approxim ately  14-5,000 tons per y ea r .
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B arnw ell sands

The b e s t  sou rce o f ground water in  most o f  th e  coun

t i e s  under d is c u s s io n  in  t h is  rep o r t i s  the th ic k  sands and 

g r a v e ls  o f  the T u sca loosa  form ation . These beds are q u ite  

porous and are n oted  fo r  the absence o f r e a d i ly  so lu b le  min

e r a l s .  D ischarge in  th e  great m a jo r ity  o f w e l l s  p e n e tr a tin g  

th e  T u sca loosa  averages about 600 g a llo n s  per m in u te. The 

q u a lity  o f  the w ater i s  h ig h , ranging from 1 to  30 p a r ts  per 

m il l io n  o f b ica r b o n a te , 1 to  10 p a r ts  per m il l io n  o f c h lo r 

id e ,  0 .1  p a rt per m i l l io n  or l e s s  o f f lu o r id e ,  1 to  17 p a r ts  

per m il l io n  o f  s u l f a t e ,  and l e s s  than 6 p a rts  per m il l io n  o f  

n it r a t e  (LaMoreaux, 1 9 ^ ,  p . ^ 7 ) .

In  e a s t - c e n t r a l  G eorgia , many dom estic and in d u s tr ia l  

w e lls  are d r i l l e d  to  sh a llow er d epths in to  the f in e  to  c o a r se ,  

u n co n so lid a ted  sands o f  the Irw inton  sand member o f th e  Barn

w e ll  fo rm a tio n . S u r fa ce  water p e r c o la t in g  downward through  

th e  Irw in ton  i s  a r r e s te d  by the im pervious u n d er ly in g  Twiggs 

c la y ,  ca u sin g  the ground water to  f lo w  l a t e r a l l y  through the  

Irw in ton  sand member, making i t  an e x c e l le n t  a q u ifer  in  t h i s  

a re a . A lthough i t s  d isch a rg e  i s  n o t o f  grea t volume (2 to  

300 g a llo n s  per m in u te ) , i t  y ie ld s  a s u f f i c i e n t  supply o f  

water fo r  dom estic and s to ck  u s e .  In  se v e r a l areas in  sou th 

ern  W ashington County, and in  W ilk inson  and Tv/iggs c o u n t ie s ,  

th e  la r g er  volum es are s u f f i c i e n t  to  supply sm all in d u stry  

and m u n icip a l demands.
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The depth  o f th e  w e lls  d r i l l e d  in to  th e  Irw in ton  sand 

ran ges from 50 to  130 f e e t ,  and a n a ly ses  o f  th e water r e v e a l  

th e  a q u ifer  to  be low  in  d is s o lv e d  s o l i d s ,  g e n e r a lly  c o n ta in 

in g  l e s s  than  30 p a r ts  per m il l io n  o f b ica rb o n a te , 2 p a r ts  

per m il l io n  o f s u l f a t e ,  6 p a r ts  per m il l io n  o f c h lo r id e , 0 .1  

p a rt per m il l io n  o f f lu o r id e ,  and 30 p a r ts  per m il l io n  o f  t o 

t a l  hardness (LaMoreaux, 194-6, pp. 62- 6 3 ) .

The Upper Sand member, which o v e r l ie s  the Irw in ton  

sand member In th e  sou th ern  and c e n tr a l p a r ts  o f  th e  area  

o f B arnw ell o u tcro p , i s  r e sp o n s ib le  fo r  o n ly  a minor amount 

o f  ground w ater , because o f i t s  th in n e ss  and i t s  advanced  

s ta g e  o f w eath erin g . Dug w e l ls  p e n e tr a tin g  t h i s  a q u ifer  are  

very  sh a llo w  (th e  t h ic k e s t  p art o f  the u n it  b e in g  on ly  20-  

25 f e e t ) .  Volume of water ranges from 2 to  10 g a llo n s  per 

m inute, and sam ples r e v e a l  36 to  108 p a r ts  per m il l io n  o f  t o 

t a l  h ard n ess, 51 to  136 p a r ts  per m i l l io n  o f b ica rb o n a te , 

w ith  minor p ercen ta g es o f  ir o n , s u l f a t e ,  f lu o r id e ,  n i t r a t e ,  

and c h lo r id e .

W ells in  th e  Sandersv i l l e  a rea , W ashington County, have 

p en etra ted  s o lu t io n  c a v i t i e s  in  the S a n d e r s v il le  lim esto n e  

member, y ie ld in g  up to  150 g a llo n s  o f water per m inu te, but 

th e  water i s  u n su ita b le  fo r  u se w ith ou t trea tm en t, because of 

i t s  hardness and d is s o lv e d  s o l id s  c o n te n t . Samples of the wa

te r  from th e se  c a lc a r e o u s  s t r a ta  range from 82 to  303 p a r ts  

per m il l io n  o f  b ica r b o n a te , 2 9 .5  p a rts  per m i l l io n  o f s i l i c a .



3^2

70 p a r ts  per m il l io n  of ca lc iu m , ^ .1  p a r ts  per m il l io n  o f  

sodium and potassium  combined, 2 to  27 p a r ts  per m i l l io n  o f  

s u l f a t e ,  and hardness from 72 to  252 p a r ts  per m i l l io n  

(Lalïoreaux, 19^6, p . 5 7 ) .

In  s e v e r a l p la c e s  where th e  Twiggs c la y  member crops  

out in  c e n tr a l  and e a s t - c e n t r a l  G eorgia , ground water is s u e s  

from i t  as s p r in g s . T his water p e r c o la te s  downward through  

the sands o f th e  B arnw ell (Upper Sand and Irw in ton  sand mem

b e r s ) ,  and flo w s l a t e r a l l y  along th e  im pervious upper p o r t io n  

of the Twiggs c la y  u n t i l  i t  en cou n ters an ou tcrop , where i t  

d isch a rg es  a t  the su r fa c e .
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MOLLUSCA (Pelecypoda)

Amuslum ocalanutn D ali
Area sp . c f .  A. rhom boldella  Lea
Aatarte triangulate Meyer
A. tr ls it^ u la to ld ea  H arris
X tr ln a  Jackscnlana D ali
Üardlum sp.
dhlamys sp illm a n i (Gabb)
C. s p x l lm ^ l v a r . c lj ja c h r ie ld e n s is  
7 r a s s a te l la  eutawacoleng (Etarrls) 
CV f le iu r a  0 onrad

Harr i s

C r a s a a te l l i t e s  
CorVula

pro tax tu 8 Conrad 
w a ile s la n a  K arris

D lploddnta ungulj^a v a r . yazoooola  Marns 
F*ltnbrla o ls s o n l  Richards 
Garl .lackaonense H arris 
G as t  rocjâaena m ls a la s ip p le n s ls  H arris  
Glyoym eris sp . c f .  G. ^ t e p a r l l l s  Ko Hum 
G. arcta tu a  v a r , cookel b a l l  
G. id  one a ^onrad)
G. tlV O len sis  n . sp .
Gryphaeoatrea vomer (Morton)
G. vomer v a r . p lic a te 1 1 a  (Morton)
Eere sp . c f .  H. w a cissa n a (D a li)
Lima v lck sb u rg ia n a ? b a l l  
LirodTscus ^ ack son en aisCMeyer^
Lucina ("Myrte a? ) curt a ( C onrad )
LI ( P la sto m llth a ) g a u ila  H arris  
L . ( Eophysema) ozarkana? H arris  
M a cro ca llia ta  annexa ( G onrad)
M eretrix ovata  v a r . pyga Conrad 
M11 tk a '"ÔCalan a i D a li 
M odiolus te x ÿ ïu s  Gabb 
Nucula "spHeniopsis Conrad 
NucuTana a lb iru p in a  (H arris)
Nuoulana sp .
Ostre'a geor^ iane Conrad

onrad0 . tr ig o n a  
ü str e a  sp .
Hano'pe e lon gata  (Conrad)
Panope? sp .
Pecten  ch o c ta y en sls  A ld rich  
P. perplanus Morton 
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Name___________________________________________________________________________________________  ._________

MOLLUSCA (Pelecypoda cont’d)
Pllcatula filament03a Conrad 
Protocardia '(̂ emocar?lum ) n l c o l l e t t l . ( Conrad) 
p€erla limula var. vanwir^leae' M<vrrts 
Spisula praet'enuls C onrad 
Spongy Xus 'holTlsfcerl? Harr 1 s 
Ta U l n a p g - r o v tf-TA. n - s p -  
Te U l n a  vaug^tni Cooke 
Venerlcardla (Vanerlcor) a p o d e n s a t a  G ardner  & B o w le s  

( Vener jiBor ) den sa! ta C onrad
V .  (Venerlcor) ap. o f .  V. nodifera Kellura
V .  (Venerlcor) planlcosTa Lamarck
V ,  (Venerico r ) planicosta var. o c a l a e d e s  H a r r i s
Venaricardla sp.
"Venus” jacksonanais Meyer 
Yoldla psammotaea? var. rubamnis Harris 
Yoldla sp.
MOLLUSCA (Gastropoda)
Agonaria miasiaaippiensls (Conrad) 
Acteon7idoneua?donra'<3
Aro)altectonica (Stellaxis) alveata (Conrad)
Atàleta petrosa (Conrad)
Ëlttlum Koeneni Meyer 
ÉUCc l t r i t o n
Ü5T

  a c k a o n e n s i s  (Cooke)
a e a  a p e r t a  ( C o l a n d e r )

C a r i c e l l a  s u B a n g u l a t a  Conrad
Gonus ( X l t k o o o n u s  ) s s i u r l d e n s  ( Conrad )
Gor'nulina ï n u l s l a n a e  . ; Palmer
L e v l f u s u a  f u l g u ' r i p a r e n s  Maury 
L e v l ^ u a u a ? ap.
M ea& lla  g e o ^ i a n a  B o w le s  
Psedd'ocromrnium b r u c e i  Palm ar  
P s e u d o l i v a  v e T u s t a  v a r .  p e r s p e c t i v e  Conrad  
SInum d a n v i l i e n s e  Aximvr-  
S tro m b u s  s p .
ÿ u r r l t ê T l a  a r e n i c o l a  (C onrad)  
t . '  c l ' e v e l a n d ï a  KarrTs  
^ u r r i t e X l a  spT  
V o l u t l o e l l a  l e v e n s i s

MOLLUSCA (S c a p h o p o d a )

D e n t a l iu m  s p .

ARTHROPODA ( C r u s t a c e a )

C a l l i a n a a s a  i n g l i s e s t r i s  R o b e r t s

CHORDATA ( C h o n d r i c h t h y e s )

A e t o b a t i s  i r r e g u l a r i s  A g a s s i z

known o c c u r r e n c e  
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