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ABSTRACT 

On the coast of the State of Bahia there is evidence 
of deposits left by the last three transgressions which reached 
levels above today's mean sea level. In the northern part of 
the coast the Precambrian shield is covered by sediments of the 
Barreiras Formation. Deposits of the last two transgres'sive 
events mentioned above are found there, and they are generally 
poorly developed. Along Todos os Santos Bay, deposits of the 
penultimate transgression (120,000 years B.P.) situated above 
today's sea level are not found, and only the deposits of the 
last transgression are known. These deposits however are not 
continuous,which may imply the existence of tectonic movements 
within the bay. Between Todos os Santos Bay and Itacaré on the 
south, the sandy terraces formed during the aforementioned 
transgressions are well developed. Between Itacarë and the 
south of Ilhéus the Precambrian rocks either border the sea or 
are separated from it by Quaternary deposits of small extent. 
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The paleobay of  I t a i p e ,  s i t u a t e d  i n  t h e  smal l  sedimentary b a s i n  
of Almada, i s  an except ion .  The southern  p a r t  of t h e  c o a s t  of  
t h e  S t a t e  of  Bahia is  c h a r a c t e r i z e d  by t h e  reappearance of t h e  
sediments o f  t h e  B a r r e i r a s  Formation bordering t h e  s e a .  However, 
i n  some reg ions  l i k e  Canavie i ras ,  Belmonte, Alcobaça, Caravelas ,  
Nova Viçosa e Mucuri, t h e  d e p o s i t s  of sand l e f t  by t h e  two l a s t  
t r a n s g r e s s i o n s  a r e  very important .  I n  the reg ion  of  Caravelas  
crop ollt sediments  of t h e  an tepenul t imate  t r a n s g r e s s i o n .  

INTRODUCTION 

The p a r t  of  t h e  c o a s t  s t u d i e d  h e r e  i s  included betw=en 
d i r e c t  1 l o 2 O '  and 18°15' p a r a l l e l s  of south l a t i t u d e  and, i n  a 

l i n e ,  it r e p r e s e n t s  about  700 km of  t h e  B r a z i l i a n  c o a s t  ( F i g . 1 ) .  
This reg ion  is  s i t u a t e d  on t h e  e a s t e r n  B r a z i l  up l i f t rwhich  i s  
an e longated  a n t e c l i s e  of  t h e  c r y s t a l l i n e  basement s i t u a t e d  
between t h e  A t l a n t i c  Ocean and t h e  p l a t e a u s  of t h e  i n l a n d  
sedimentary cover .  This  cover is made up of metamorphic and 
sedimentary rocks  of  v a r i o u s  ages,  a f f e c t e d  by Post-Paleozoic 
t e c t o n i c  warping and t i l t i n g  of l a r g e  r a d i u s  of  curva ture  wi th  
l o c a l  f a u l t i n g .  The m o s t  c h a r a c t e r i s t i c  f e a t u r e  of t h i s  reg ion  
i s  t h e  s i n k i n g  RecÔncavo b a s i n  (Fig.  1) encased i n  t h e  u p l i f t  
a long a "E-SSW d i r e c t i o n .  This  b a s i n  began t o  be formed i n  
t h e  Upper J u r a s s i c  as an appendix of t h e  r i f t  through A f r i c a  
and South America t h a t  gave rise t o  t h e  South A t l a n t i c  0cean.In 
t h e  l i t t o r a l  zone t h i s  graben is  l i m i t e d  on t h e  east  by the S a i  
vador f a u l t ,  t h e  t o t a l  displacement  of  which i s  more than 4 , 0 0 0  
m and, on t h e  w e s t ,  by t h e  Maragogipe f a u l t ,  wi th  displacement  
of 300 m (F ig .  1). S t a r t i n g  i n  t h e  Upper J u r a s s i c ,  t h e  b a s i n  
began t o  be f i l l e d  wi th  sand and c l a y  sediments  which show 

sudden f a c i e s  v a r i a t i o n s .  These sediments ,  predominantly of  
d e l t a i c  o r i g i n ,  reach  a th ickness  of 4 ,000  m i n  p laces .  

During the whole Cretaceous,  t h e  t e c t o n i c  a c t i v i t y ,  
c h a r a c t e r i z e d  by a series of e longated  blocks a l igned  i n  a 
NNE-SSW d i r e c t i o n ,  remained very i n t e n s e .  The end of t h e  

Cretaceous w a s  marked by a progress ive  decrease  i n  t h e  t e c t o n i c  
a c t i v i t y .  Gradual ly  t h e  b a s i n  stopped being separa ted  from t h e  
remnant of t h e  u p l i f t ,  becoming a p a r t  o f  t h e  la rge-sca le  
f l e x u r e s  which c h a r a c t e r i z e  it. However, a t  t h e  end of  t h e  
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gure 1 - Geological map of  the coast  of the State of Bahia show 
the boundaries between the sectors  and the location 
the other f igures of t h i s  paper. 
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T e r t i a r y ,  r e a c t i v a t i o n  o f  f a u l t s  a f f e c t e d  t h e  Cre t aceous  

fo rma t ions .  Af t e rwards ,  t h e  b a s i n  became more and more 
i c c o r p o r a t e d  i n t o  t h e  remnant o f  t h e  u p l i f t ,  meanwhile, t h e  
g r e a t  f r a c t u r e  l i n e s  t h a t  c h a r a c t e r i z e  t h e  b a s i n  tended t o  
close and t h e  ver t ical  movements t ended  t o  s t o p .  

The Todos os San tos  Bay and t h e  low zones which 
r e p r e s e n t  i t s  s o u t h e r n  e x t e n s i o n  a re  e n t i r e l y  l o c a t e d  on t h e  

Cre t aceous  sed imen ta ry  fo rma t ions .  The f a c t  t h a t  the b.?; i s  
s i t u a t e d  on t h e  sed imen ta ry  rocks  emplaced i n  c r y s t a l l i n e  rocks 

faT:silrs a hypc , thes i s  o f  an o r i g i n  by d i f f e r e n t i a l  e r o s i o n .  
Ht;we:rer, a stud:. of t h e  h2-drographic  n e t  csf t h e  bay shows t h a t  
t h e  drs ina i ;e  i n  t h e  d i r e c t i o n  o f  t h e  ha;. i s  i n c i p i e n t . I n  e f f e c t ,  
t h e  d i : - i s ion  Line o f  t h e  waters i s  s i t u a t e d  1 o r  2 km from i t s  
margins .  T h i s  s i t u s t i o n  i s  an  indica5irs.n of an  i n s i g n i f i c a n t  
(9if f e r e n t i a l  e r o s i o n .  The Faraguaçu r i v e r ,  whose d i s c h a r g e  i s  
s i t u a t e d  on  t h e  wes:ern s i d e  o f  t h e  ba--, has i t s  c o u r s e  a lmos t  
t o t a l l y  .3cer Precambrian rocks ;  hence i t  cou ld  not be responsible 
f m  the exca-:ation of t h e  bay b y  d i f f e r e n t i a l  e r o s i o n .  Thus i t  

i s  necess.ary t o  admit  t h a t  t h e  formation o f  t h e  bay i s  1-elati.vel;- 
r e c e n t ,  s i n c e  t h e  1~ydrogr.sphi.c n e t  has  n o t  as y e t  been a f f e c t e d  
by i t s  p resence  I T I ~ C . ~ ; P T  & CARDOSO DA SILIJA, 1 9 6 8 ) .  It i s  
p o s s i b l e  t h a t  t h e  Todos os Santos  Ea:; co r r e sponds  t o  a sunken 

block or, b e t t e r ,  t o  3 series of s i n k i n g  b locks  which might  
ha:-e h sd  d i f f e r e n t  b e h a x o u r s  among themselves .  

The T e r t i s r y  was narked b;. a ve ry  impor t an t  d e t r i t i c :  

s e d i m e n t a t i o n  of b r a i d e d  ri-.rer d e p m i t s  i n  a s e n i - a r i d  c l imate .  
T h i s  s e d l m e n t a t i o n  covered t h e  Precambrian fo rma t ions  as w e l l  
as  t h o s e  of t h e  Cretaceous and e:&ends from t h e  Stclte o f  Rio 
de  J a n e i r o  t o  AmazonLa i B I G A R E L L A  ti AB’SABER, 1 9 6 4 ;  MABESOONE 
c r  .:I., 1 9 7 1  I . These d e p o s i t s ,  known as the  Barreiras Fomt ion ,  
probably ex tended  ‘31-er p a r t  o f  t h e  c o n t i n e n t a l  s h e l f  (BIGARELLA 
& ANDKZiDE, 196.13, as i s  t h e  case i n  t h e  Frado r e g i o n  ( F i g .  1). 

The Qua te rna ry  w a s  marked world-wide by g r e a t  
t r a n s g r e s s i o n s  and r e g r e s s i o n s .  Along t h i s  p a r t  o f  t h e  
B r a z i l i a n  c o a s t  t h e r e  i s  ev idence  o f  three d i s t i n c t  transqessive 
e p i s o d e s .  The p r i n c i p a l  GhjeCtiVe of t h e  p r e s e n t  work is  t o  
c h a r a c t e r i z e  and map these fo rma t ions  i n  t h i s  area. 
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PHYSIOGRAPHIC AND GEOMORPHOLOGIC ASPECTS OF THE 
COAST OF THE STATE OF BAHIA 

From t h e  p o i n t  of view of i t s  phys iog raph ic  and 
geomorphologic c h a r a c t e r i s t i c s  t h e  Coast  of t h e  S t a t e  o f  
Bahia was d i v i d e  i n  6 p a r t s ,  d e s i g n a t e d  as s e c t o r s  I ,  II, III, 

I V ,  V and V I  ( F i g .  1). 

SECTOR I - Extends from t h e  r e g i o n  of  Conde t o  . t h e  
l o c a l i t y  of  I t a p o a n .  Th i s  p a r t  of  t h e  c o a s t  i s  c h a r a c t e r i z e d  
by t h e  p r e s e n c e  of t h e  B a r r e i r a s  Formation d e p o s i t s  n e a r  t h e  
c o a s t .  The l i t t o r a l  p l a i n  s i t u a t e d  a t  t h e  base  of  t h e  BarreL 

r a s  c o a s t a l  c l i f f s  i s  d i s c o n t i n o u s  and i n  many c a s e s  is  
reduced t o  a s t r i p  of  some hundreds of  meters i n  width.  The 

Quaternary  d e p o s i t s  may be more e x t e n s i v e  i n  t h e  excavated 
zones of t h e  B a r r e i r a s  Formation. Th i s  s e c t o r  i s  a l s o  
c h a r a c t e r i z e d  by t h e  p re sence  of a p r a c t i c a l l y  con t inuous  l i n e  

of  beach r o c k s .  

SECTOR II - This  s e c t o r r o f  sma l l  dimensions,  l i es  
between t h e  l o c a l i t y  c a l l e d  I t apoan  and t h e  e n t r a n c e  t o  Todos 
os San tos  Bay. It  i s  c h a r a c t e r i z e d  by t h e  p re sence  of t h e  
Precambrian basement rocks i n  c o n t a c t  w i t h  t h e  s e a .  The marine 
and lagoon Q u a t e r n a r y  d e p o s i t s  a r e  poor ly  developed h e r e  
However i n  t h i s  r e g i o n  t h e r e  can be found numerous l o c a l  
ev idences  of  a n c i e n t  s e a  l e v e l s  above t h e  p r e s e n t  mean l e v e l .  

SECTOR III - Inc ludes  t h e  e n t i r e  c o a s t  of t h e  Todos 

os San tos  Bay. S i t u a t e d  i n  t h e  Reconcavo Bas in ,  t h e  bay 
p r e s e n t s  a morphology t y p i c a l  of a submerged c o a s t  w i t h  
inden ted  a s p e c t ,  no tab ly  t h e  p re sence  o f  numerous i s l a n d s  

c o n c e n t r a t e d  i n  t h e  n o r t h e r n  p a r t .  Q u a t e r n a r y  d e p o s i t s  a r e  
a b s e n t  o r  p o o r l y  developed i n  t h i s  s e c t o r .  

SECTOR I V  - This  p a r t  of t h e  c o a s t  ex tends  from 
t h e  Todos os San tos  Bay e n t r a n c e  t o  I t a c a r é .  Th i s  r eg ion  i s  

s i t u a t e d  i n  t h e  Reconcavo Basin and i t s  e x t e n s i o n  t o  t h e  so.uth. 
Southward from Mar Grande, Qua te rna ry  sand d e p o s i t s  a r e  w e l l  
developed.  T h i s  c o a s t a l  s e c t i o n  i s  c h a r a c t e r i z e d  by a series 
of i s l a n d s ,  l agoons  and sma l l  bays ,  t h e  most impor t an t  being 
Camamu Bay i n  t h e  sou th .  Dead c o r a l  r e e f s  a r e  encountered i n  
Some l o c a l i t i e s ,  such a s  i n  t h e  I t a p a r i c a  and T inha ré  i s l a n d s .  
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SECTOR V - Corresponds t o  t h e  c o a s t a l  s e c t i o n  between 
I t aqa ré  and I lhéus .  In  a gene ra l  way, it is cha rac t e r i zed  by 
the  presence of t h e  Precambrian c r y s t a l l i n e  basement i h  c o n t a c t  
w i t h  t h e  sea. Quaternary depos i t s  are poorly developed, wi th  
the  except ion of t h e  zone of t h e  s m a l l  sedimentary bas in  of 
klmada (Cretaceous) where they a r e  more ex tens ive .  During the  
Quaternary, when s e a  l e v e l  w a s  above t h e  p re sen t  one, a bay 
ex i s t ed  i n  t h i s  has in ,  t h e  l a s t  evidence of which is the  small  
ïsquon of  1 t a i p e .  

SECTOR F F I  - Extends from I lhéus  t o  t h e  south  of  t h e  
S t a t e  of Bahia. This l i t t o r a l  s e c t i o n  i s  cha rac t e r i zed  by t h e  
sediments of  t h e  E a r r e i r a s  Formation being once more i n  c o n t a c t  
w i t h  t h e  s e a .  Howe-:er, i n  some p laces  t h e  marine Quaternary 
fornatii;ns a r e  w e l l  developed, such a s  i n  the  case of t he  regions 
c f  Cana-~ieira5-BeLmonte .and Alcobaça-Mucuri. During epochs of 
st3a le.:els lower than t h e  p re sen t  üne, va l l eys  were carved i n  
the  BarreLras sediments by t h e  r i v e r s  e x i s t i n g  i n  t h e  reg ion;  
these  xere subsequently drowned i n  t h e  epochs of  h igh  l e v e l .  
T h e  s 3 u t h e r f i  coas t  of t he  S t a t e  of  Bahia i s  marked by the  
presence '3f c o r a l  r e e f s ,  mainly i n  t h e  Abrolhos region.Extensive 
sccur rences  cf beach rocks ,  mainly i n  I lhéus ,  Por to  Segurü and 
Santa C r u z ,  a r e  equa l ly  w e l l  known. 

Along t h e  c o a s t  of t h e  S t a t e  of Bahia evidence i s  
f.;ur.d üf t h r e e  3 r e a t  t r ansy res s ive  episodes of  t h e  Quaternary.  
T h e  e a r l i e s t  ep isode  i s  represented  by a sequence 80 t o  LOO m 
th i ck  c o n s t i t u t e d  e s s e n t i a l l y  by l imestones with some c l ay  
i n t e r c a l a t i o n s .  CARVALHC) & GARRIDO ( 1 9 6 6 )  s tud ied  t h e s e  
d e p s s i t s  ,ün t h e  b a s i s  of d a t a  obta ined  from d r i l l i n g  c a r r i e d  
ou: i n  t h e  Caravelas region (F ig .  10) and gave them t h e  name 
o f  Caravelas Formation. I t  w a s  poss ib l e  t o  d a t e  it as Pleistocene 
on the  b a s i s  of i t s  abundant b i o c l a s t s  (pelecypods, gastropods 
and f o r a m i n i f e r a ) .  I n  t h e  Caravelas reg ion  t h i s  formation 
crops o u t  between t h e  sediments of  t h e  Barreiras formation and 
t n e  sand terraces l e f t  by t h e  following t r ansg res s ive  ep isode  
which reached a l e v e l  above t h e  p re sen t  mean sea level, here  
denominated t h e  penul t imate  t r ansg res s ion .  These sand terraces 
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Figure 7 - Geologica l  map of t h e  r eg ion  between Olivença and 
Can a r i  e i r a s  
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Figure  8 - Geolog ica l  map of t h e  r e g i o n  between Belmonte and 

P o r t o  Seguro 

2 4 4  



Figure  9 - Geologica l  map of t h e  r eg ion  between Taquara and 

Prado 
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Figure  10 - Geological  map of t h e  r eg ion  between Alcobaça 
t h e  sou th  boundary of t h e  S t a t e  of Bahia 
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rest  d i s c o r d a n t l y  on t h e  c a l c a r e o u s  sequence.  t h u s  i n d i c a t i n g  

t h a t  t h e  Carave las  Formation w a s  d e p o s i t e d  d u r i n g  a p r e v i o u s  
t r a n s g r e s s i o n .  

The only d a t i n g s  o b t a i n e d  f o r  t h e  d e p o s i t s  l e f t  by 
t h e  p e n u l t i m a t e  t r a n s g r e s s i o n  were t h o s e  o b t a i n e d  by MARTIN et 
2 5 .  ( i n  p r e s s )  f o r  t h e  f o l l o w i n g  materials: a )  a p i e c e  of wood 

found i n  a c l a y  l a y e r  which was covered by a marine sand ,  

i n d i c a t i n g  a n  age g r e a t e r  t h a n  30,000 B.P. (Bah. 5 6 2 ) ;  b )  
f ragments  ‘3f wood and v e g e t a l  remains found i n  marine sands  
r i c h  i n  secondary o r g a n i c  s u b s t a n c e s ,  i n d i c a t i n g  an age of 
27,165 5 1,775 y e a r s  B.P. (Bah. 5 6 3 ) .  T h i s  l a s t  sample, be ing  
found i n  a permeable mater ia l ,  s h o u l d  have been hi*ly impregnated 

by r e c e n t  humic a c i d s .  Thus it i s  very  probable  t h a t  t h e  
measured small a c t i v i t y  may cor respond t o  a contaminat ion by 
a r e c e n t  carbon which was n o t  t o t a l l y  e l i m i n a t e d  by t h e  h o t  
NaOH p r e t r e a t m e n t .  I n  e f f e c t ,  a s m a l l  contaminat ion  by r e c e n t  

carbon i n  a “ ; 3 ~ c l d ”  sample can  g i v e  rise t o  a s m a l l  a c t i v i t y  
t h a t  w i l l  r e s u l t  i n  an i n a c c u r a t e  age measurement, g i v i n g  an 

age younger t h a n  t h e  real age .  Meanwhile, i n  accordance w i t h  
t h e  d a t a  f u r n i s h e d  by t h e  l i t e r a t u r e ,  it can  be  assumed t h a t  
t h e s e  marine sands  were d e p o s i t e d  a t  t h e  end o f  t h e  transgressive 
e p i s o d e  of 120,000 y e a r s  B.P. and a t  t h e  beginning  of  t h e  
r e g r e s s i o n  t h a t  fo l lowed.  

F i n a l l y ,  t h e  most r e c e n t  t r a n s g r e s s i v e  d e p o s i t s  are 
undeniably l i n k e d  t o  t h e  f i n a l  p h s e  of t h e  l a s t  t r a n s g r e s s i o n  
i n  t h e  Holocene (MARTIN ct a l . ,  t h i s  volume).  

CHARACTERISTICS OF THE PENUI.TIMATE AND THE 
LA s p r  T FUN s G RE s s I O NS 

During t h e  c o u r s e  o f  t h e  f i n a l  p a r t  of t h e  penultimate 
t r a n s g r e s s i o n  and i n  t h e  r e g r e s s i o n  t h a t  fo l lowed,  sand terraces 
wece formed a long  most of t h e  c o a s t  of  t h e  S t a t e  of  Bahia.  I n  
t h e  s e c t i o n  between Sa lvador  and I l h g u s  ( F i g u r e s  4 ,  5 and 6 )  
t h e s e  d e p o s i t s  were mapped by MARTIN e t  CI. ( i n  p r e s s ) .  I n  

g e n e r a l ,  t h e s e  are arenaceous sed iments ,  w h i t e  on t h e  s u r f a c e  
and b lack  o r  brownish i n  t h e  i n t e r i o r .  This  dark c o l o r a t i o n  
i s  secondary ,  be ing  due t o  t h e  presence  of d i sseminated  organic 
s u b s t a n c e s  and i r o n  oxide .  The l i t t o r a l  o r i g i n  of t h e s e  
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d e p o s i t s  i s  evidenced  by t h e  p re sence  o f  C a l L i a n a s s a  f o s s i l  

burrows l i k e  t h o s e  i n  t h e  Cananéia Formation i n  São Paulo,  Bra 
z i l  (SUGUIO & MARTIN, 1 9 7 6 ) .  These marine a r th ropods  have a 
ve ry  c l e a r l y  d e f i n e d  zone of  l i f e  co r re spond ing  t o  t h e  low t i d e  
r e g i o n  and are good i n d i c a t o r s  of  t h e  d e p o s i t i o n a l  environment.  
Beach r i d g e s  are h i g h l y  v i s i b l e  i n  aerial  photographs i n  t h e  

upper p a r t  of  t h e s e  sand terraces i n  t h e  r e g i o n  s o u t h  of  I t a p a  
r i c a  I s l a n d .  According t o  VILAS BOAS e t  aZ.  ( t h i s  volume),  t h e  
p r e s e r v a t i o n  of  t h e s e  r i d g e s  deno tes  a c l imat ic  s t a b i l i t y  i n  
t h a t  r e g i o n  s i n c e  120 ,000  y e a r s  B.P. 

The ev idence  l e f t  by t h e  l a s t  t r a n s g r e s s i o n  above t h e  
s e a  l e v e l  p o s s e s s e s  t h e  fo l lowing  c h a r a c t e r i s t i c s :  

Sand terraces - On t h e  e x t e r n a l  p a r t  of  t h e  a n c i e n t  
terraces ( p e n u l t i m a t e  t r a n s g r e s s i o n ) ,  sand t e r r a c e s  r i c h  i n  
s h e l l s  are found, t h e  t o p s  of which are s i t u a t e d  somewhat more 
than  4 m above t h e  p r e s e n t  h i g h  t i d e .  Well marked beach ridges 
a r e  p r e s e n t  on t h e  s u r f a c e  of  t h e s e  d e p o s i t s .  

V e r m e t i d a e  i n c r u s t a t i o n s  - Numerous Berme t i d a e  
i n c r u s t a t i o n s  a r e  found a t t a c h e d  t o  t h e  rocky promontories;  
t hey  a r e  s i t u a t e d  above t h e  p r e s e n t  e c o l o g i c a l  zone of t h e  
s p e c i e s .  T h i s  zone i s  very w e l l  d e f i n e d  and i s  s i t u a t e d  i n  

t h e  upper  l i m i t  of t h e  i n s h o r e  zone. I t  i s  t h e r e f o r e  relatively 
easy  t o  r e c o n s t r u c t  t h e  p o s i t i o n  of  a n c i e n t  s e a  l e v e l s  w i t h  a 
p r e c i s i o n  on t h e  o r d e r  of 2 0 .5  m, t a k i n g  a s  a b a s i s  t h e  
p o s i t i o n  of  V e r m e t i d a e .  However, it shou ld  be t aken  i n t o  

accoun t  t h a t  i n  t h e  r eg ion  of  wave a c t i o n  t h i s  e c o l o g i c a l  zone 
can e x t e n d  upwards 1 m (LABOREL, 1 9 6 7 ) .  

Calcareous a l g a e  and c o r a l s  - WeZobesiae and c o r a l  
i n c r u s t a t i o n s  a r e  a l s o  found a t t a c h e d  t o  t h e  rocky ou tc rops .  
These organisms have an e c o l o g i c a l  zone w i t h  a very g r e a t  
v e r t i c a l  r ange ,  however, t hey  have a ve ry  w e l l  d e f i n e d  upper 
l i m i t  of  l i f e  - around + 0.6 m. They i n d i c a t e  t h u s  an upper: 
l i m i t  above which t h e  s e a  cou ld  n o t  have reached d u r i n g  t h e i r  
l i f e t i m e .  

Sea-urchin burrows - Numerous sea-urchin burrows a r e  

found on t h e  ou tc rops  of c r y s t a l l i n e  r o c k s ,  mainly i n  t h e  S a l v a  
d o r  r e g i o n .  They a r e  l o c a t e d  above t h e  p r e s e n t  e c o l o g i c a l  zone 
o f  t h e  s p e c i e s .  I n  s p i t e  o f  t h e  f a c t  t h a t  t h e y  cannot  be d a t e d ,  
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the altimetric information furnished by these burrows, when 
encountered o11 vertical walls, can be used, in association with 
other data, as indicators of ancient sea-level positions. 

Beach rocks - Along almokt the entire coast of the 
State of Bahia good exposures of beach rocks are found.The studìì 
of the sedimentary structures and the granulometry of these 
sandstones can indicate the place where the sands composing 
then weïe deposited and hence define vith ä precision of f 0.5m 
the position of mean sea level at the moment of deposition. It 
was possible to establish that on this coast there are beach 
rocks with sands which were deposited in different zones, from 
the offshore to the backshore. The tidal range in this region 
being of the order of approximately 2.7 m, it would ke aangerouS 
to attribute systematically the same depositional zone to all 
the sandstones. In the majority of cases these rocks contain 
shells, thus permitting 14C dating. However, there remains 
the problem of knowing whether the marine organisms whoseshells 
were dated were contemporaneous with deposition. In any case, 
it is often possible to choose quite fresh, unaltered shells, 
which suggests that those two epochs were successive. Isotopic 
measurements carried out on the beach rock cement of the Salva 
dor region show that the 613C values of the 13C/12C ratio (with 
respect to the PDB standard) are between + 3 and + 2'/00. This 
indicates that the carbonates of the cement originated in sea 
water and not from the dissolution of the shell remnants by 
later fresh water recrystallization. This fact eliminates the 
possibility of dating negative oscillations of the sea level on 
basis of the cement of these beach rocks. 

GEOGRAPHICAL DISTRIBUTION OF THE REMAINING DEPOSITS OF 
THE PENULTIMATE AND LAST TRANSGRESSIONS 

The distribution of the remaining deposits of the two 
last transgressive Quaternary episodes which achieved a maximum 
superior to the present mean sea level will be described accor- 
ding to the different sectors into which the coast of the State 
of Bahia was divided in this work. 

SECTOR I (Figures 2 and 3). In the paleobays of Conde, 
Palme and Subauma (Fig. 2 )  , the remnants of the penultimate 
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I 

l txansgression are indicated by a sand terrace, the top of which 

SECTOR II (Figures 3 and 4). During the maximum of the 
penultimate transgression, the sea penetrated the small valleys 
carved in the crystalline basement, forming sand terraces situa 
ted about 6m above the high tide. These terraces were in part 
dissected by erosion, however good outcrops are still found. 
The last transgression now is represented by poorly developed 
and discontinuous sand deposits; nevertheless, the transgression 
is indicated by other evidences of ancient marine 1evels.Thirty 
six 14C datings of mollusk shells, Vermet idae ,  calcareous algae 
and corals were made which permitted the construction of curve 
of the variations in relative mean sea level for this sector(EIAR_ 
TIN e t  al., this volume). From this curve, it can be seen that: 
a) the zero was cut for the first time around 7,000 years B.P.; 
b) around 5,200 years B.P. the relative mean sea level passed 
through a maximum situated at 4.7 2 0.5 m above the present 
level; c) around 3,800 years B.P. the relative mean sea level 
passed through a minimum situated slightly under the present 
level; d) around 3,500 years B.P. the relative mean sea level 
passed through the second maximum situated at more than 3 m 
above the present level; e) around 2,700 years B.P. the relative 
mean sea level passed through a second minimum situated slightly 
under the present level; f) around 2,400 years B.P. the relative 
mean sea level passed through the third maximum situated at 
2.5 m above the present level; g) starting with this epoch the 
relative mean sea level returned progressively to the present 
zero. Around 1,OUO years B.P.it was still 1 P abovt the presMt 
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l e v e i .  

SECTOR III ( F i g u r e  4 )  - U p  t o  t h e  present ,  no d e p o s i t s  

l e f t  by t h e  p e n u l t i m a t e  t r a n s g r e s s i o n  have been found a long  
t h e  s h o r e s  o f  Todos os San tos  Bay. A s  f o r  the  l a s t  transgression, 
t h e  e x i s t i n g  ev idence  i s  r a t h e r  s c a t t e r e d  and l o c a l i z e d .  A t  t h e  

l o c a l i t y  o f  Pedra  O c a  ( P e r i p e r i ) ,  I * ~ ~ n ; e t . : ' d ~ l i  and a sma l l  f o s s i l  
beach have  been found which i n d i c a t e  a n  a n c i e n t  mean sea level 
more t h a n  3 m above t h e  p r e s e n t  one ,  d a t e d  r e s p e c t i v e l y  3 , 0 3 0  

- + 1 2 0  y e a r s  B.F. (Fah. 5 4 2 )  nnd 3 ,760  - + 1 0 0  ye.rs B.P. (Eah .539) .  
On t h e  Madre d e  Deus I s l a n d ,  a n o t h e r  marine terrace was d a t e d  

a t  3 , 4 7 0  4 1 0 0  y e a r s  R.F. (Bah. 2 6 9 ) .  I ts  t o p  a lso i n d i c a t e s  
an  a n c i e n t  mean sea level s u p e r i o r  t o  3 m i n  r e l a t i o n  t o  t h e  

p r e s e n t  leveL on t h e  Sasis o f  s h e l l s  c o l l e c t e d  i n  i t s  upper 
psrt. 

SECTOR I V  iF igu res  4, 5 and 6 )  - It i s  i n  t h i s  s e c t i o n  
vf t h e  m a s t  t h a t  t h e  sand terraces formed d u r i n g  t h e  p u l t i m t e  
t r a n s g r e s s i o n  show t h e i r  major development.  They form s more 
i?r less con t inuous  band between t h e  Cre t aceous  fo rma t ions  and 
t h e  Holocene d e p o s i t s .  I n  Elarau (F ig .  6 ) ,  t h e y  a c h i e v e  a width 

of  about  15 km. The  sand t e r r a c e s  of t h e  l a s t  t r a n s g r e s s i o n  
a r e  a l so  well  developed t h e r e ,  be ing  i n  p l a c e s  more t h a n  5 km 
wide. I n  I t s p a r i c a  I s l a n d ,  t h e  h i g h e s t  p a r t  of t h e s e  terraces 
i s  s i t u a t e d  more t h a n  4 m above h i g h  t i d e .  The upper  part  o f  
t h e  cora l  r e e f  t h a t  bo rde r s  t h i s  i s l a n d  was d a t e d  a t  3 , 1 8 0  4 
612 y e a r s  B.F .  (Bah. 9 1 5 ) .  

SECT% V (F igu re  6 )  - Up t o  now, no ev idence  of t h e  
p e n u l t i m a t e  t r a n s g r e s s i o n  h a s  been found i n  t h i s  sector .  On 
t h e  o t h e r  hand, d e p o s i t s  o f  t h e  l a s t  t r a n s g r e s s i o n  a re  frJund 

along t h e  e n t i r e  c . x s t t  mainly i n  t h e  ALmada regionSWhere they  
a r e  h i g h l y  dezvelopcd. Corals c o l l e c t e d  on t h e  s h o r e s  o f  I t a i p e  
Lagoon were d a t e d  a t  4 , 0 7 0  f 1411 y e a r s  B.F. 

1 9 6 ? i .  

( G i f .  1 0 6 4 )  (LABOIiEL, 

SECTOR V I  (F igu res  7 ,  8,3 and 10) - Sand d e p o s i t s  o f  
t h e  p e n u l t i m a t e  t r a n s g r e s s i o n  are found i n  t h e  r e g i o n s  of Can$ 
v ie i r a s -Ee lmon te  ( F i g s .  7 and 8 )  and Prado-Mucuri ( F i g s .  9 and 
l e i ,  where t h e y  f o r m  t h e  i n t e r n a l  p a r t  o f  s m a l l  d e l t a s .  I n  t h e  
Canavieiras-t ielmonte r e g i o n  t h e  Pardo and Jequ i t inhonha  r i v e r s  
d e s t r o y e d  t h e  c e n t r a l  p a r t  o f  t h e  F l e i s t o c e n e  marine d e p o s i t s .  
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However, t h e s e  d e p o s i t s  a r e  w e l l  p r e s e r v e d  n o r t h  cif t h e  Pardo 

R ive r  and s o u t h  of  t h e  Jequ i t inhonha  River .  I n  t h e  Prado-Mucuri 

r e g i o n  they  form a con t inuous  band a lmos t  1 0 0  km long .  The 
Holocene d e p o s i t s ,  i n  t h e  form o f  sand t e r r a c e s , a l s o  c o n s t i t u t e  
a con t inuous  s t r i p  i n t e r r u p t e d  o n l y  i n  t h e  Cumuruxatiba r e g i o n  
(F ig .  9 ) ,  where t h e  B a r r e i r a s  sediments  come d i r e c t l y  i n a n t a c t  
w i th  t h e  s e a .  I n  g e n e r a l ,  t h i s  s t r i p  is p o o r l y  developed,  w i t h  

t h e  e x c e p t i o n s  of  t h e  r e g i o n s  o f  Canavieiras-Belmonte and Pra 
do-Mucuri, where t h e  Holocene r i d g e s  a r e  ve ry  wide (more t h a n  
1 0  km) and form t h e  e x t e r n a l  p a r t  of t h e  d e l t a s  e x i s t i n g  t h e r e .  
I n  t h e  Carave la s  d e l t a  ( F i g .  IO), v a r i o u s  g e n e r a t i o n s  of beach- 

- r i d g e s  can be d i s t i n g u i s h e d .  

C O N C L U S I O N  

Along t h e  e n t i r e  c o a s t  of t h e  S t a t e  of  Bahia  ev idence  
of t h e  l a s t  t r a n s g r e s s i o n  i s  c o n t i n u a l l y  be ing  found. I n  t h e  
Todos os San tos  Bay a r e a ,  t h i s  ev idence  i s  rare and s c a t t e r e d ,  
t h i s  d i s c o n t i n u i t y  p o s s i b l y  s i g n i f y i n g  a r e a c t i v a t i o n  of t h e  
sou the rn  p a r t  of  t h e  Reconcavo Basin d u r i n g  t h e  Qua te rna ry .  

With t h e  e x c e p t i o n  of t h e  Todos os  San tos  Bay ,depos i t s  
of t h e  p e n u l t i m a t e  t r a n s g r e s s i o n  e x i s t  a l l  a l o n g  t h e  coast.Theàe 
a r e  i n  t h e  form of  sand t e r r a c e s  wi th  h e i g h t s  from 6 t o  8 m 
above t h e  p r e s e n t  mean s e a  l e v e l .  I t  i s  p robab le  t h a t  a f t e r  
t h e  maximum of  t h i s  t r a n s g r e s s i o n  t h e s e  d e p o s i t s  might have 
c o n s t i t u t e d  a con t inuous  fo rma t ion  a long  t h e  c o a s t  which was 
more o r  less d i s s e c t e d  d u r i n g  t h e  subsequent  e v e n t .  

F i n a l l y ,  i n  t h e  s o u t h  of  t h e  S t a t e ,  t h e r e  e x i s t s  a 
c a l c a r e o u s  fo rma t ion  r i c h  i n  f o s s i l s  d e p o s i t e d  d u r i n g  a 

t r a n s g r e s s i o n  o l d e r  t h a n  t h e  penu l t ima te  one. 
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