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Fau l t

Top of  the

Hawthorn Group
Intermediate  Hor izon

with in  the

Hawthorn Group

Contour depth in Milliseconds
1ms equals appx. 1 m (3.3 ft.) using an
average velocity of 1,955 m/s

Figure 5:  Top of  the Hawthorn Group s t ructure  contour  map.   See 
Figure 1 for  locat ion.  Line colors  correspond to  l ine colors  on
seismic prof i le .

Contour depth in Milliseconds
1ms equals appx. 1 m (3.3 ft.) using an
average velocity of 1,955 m/s

Figure 6:  Intermediate  horizon within the Hawthorn Group s t ructure
contour  map.   See Figure 1 for  locat ion.   Line colors  correspond to
l ine colors  on seismic prof i le .

Top of  the

Ocala  L imestone

Contour depth in Milliseconds
1ms equals appx. 1 m (3.3 ft.) using an
average velocity of 1,955 m/s

Figure 7:  Top of  the Ocala  Limestone s t ructure  contour  map.   See Figure 1 
for  locat ion.   Line colors  correspond to  l ine colors  on seismic prof i le .

In termediate

Hor izon wi th in  the

Eocene

(Avon Park?)

Contour depth in Milliseconds
1ms equals appx. 1 m (3.3 ft.) using an
average velocity of 1,955 m/s

Figure 8:  Intermediate  horizon within the Eocene (Avon Park?)  
s t ructure  contour  map.   See Figure 1 for  locat ion.   Line colors  
correspond to  l ine colors  on seismic prof i le .
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I n t r o d u c t i o n

     T h e  g e o l o g y  a n d  a n d  h y d r o l o g y  o f  t h e  c e n t r a l  I n d i a n  R i v e r  r e g i o n  a l o n g  t h e  c e n t r a l  e a s t  
c o a s t  o f  F l o r i d a  ( F i g .  1 )  i s  o f  c r i t i c a l  c o n c e r n  t o  t h e  S t .  J o h n s  R i v e r  W a t e r  M a n a g e m e n t  
D i s t r i c t  ( S J R W M D ) .   I n  t h i s  a r e a  t h e  u p w a r d  m i g r a t i o n  o f  d e e p e r ,  m o r e  s a l i n e  g r o u n d  w a t e r  i n  
t h e  l o w e r  F l o r i d a n  a q u i f e r  t o  t h e  s h a l l o w e r ,  f r e s h e r  g r o u n d  w a t e r  o f  t h e  u p p e r  F l o r i d a n  
a q u i f e r  a n d  a b o v e ,  m a y  i m p a c t  t h e  w a t e r  q u a l i t y  o f  t h i s  r e s o u r c e .   H i g h e r  t h a n  n o r m a l  
c h l o r i d e  c o n c e n t r a t i o n s  o c c u r  i n  w e l l s  e a s t  o f  a  r e p o r t e d  f a u l t  w i t h i n  t h e  I n d i a n  R i v e r  s o u t h  
o f  J o h n s  I s l a n d  ( B e r m e s ,  1 9 5 8 ) .   T h e  n a t u r e  a n d  e x t e n t  o f  t h e  f a u l t  i s  n o t  w e l l  d e f i n e d .   H i g h -
r e s o l u t i o n  s e i s m i c  t o o l s  u s i n g  d i g i t a l  t e c h n o l o g y  w e r e  u t i l i z e d  i n  c o l l e c t i n g  g e o p h y s i c a l  d a t a  
i n  a n  a t t e m p t  t o  i d e n t i f y  t h e  f a u l t .   A d d i t i o n a l l y ,  t h e  d a t a  c o l l e c t e d  e x h i b i t s  t h e  b e n e f i t s  o f   
t h e s e  t e c h n i q u e s  i n  u n d e r s t a n d i n g  t h e  f o r m a t i o n  o f  t h e  u p p e r  F l o r i d a  p l a t f o r m .   T h e  
a p p l i c a t i o n  o f   t h e s e  t e c h n i q u e s  a i d   i n  t h e  m a n a g e m e n t  o f  w a t e r  r e s o u r c e s  b y  i d e n t i f y i n g  t h e  
s t r a t i g r a p h y  t h a t  c o n t a i n  t h e  s u r f a c e  w a t e r  b o d i e s  a n d  t h e  v a r i o u s  a q u i f e r  s y s t e m s .  

P h y s i o g r a p h y  a n d  L i t h o l o g y

     B e n e a t h  I n d i a n  R i v e r ,  t h e  h o r i z o n s  o f  a c o u s t i c  i m p e d a n c e  a r e  g e n e r a l l y  r e l a t e d  t o  
l i t h o l o g i c  c h a n g e s  b e t w e e n  c l a y s  a n d  c a r b o n a t e s  w i t h i n  t h e  H a w t h o r n  G r o u p  a n d  w i t h  t h e  
u n d e r l y i n g  c a r b o n a t e s  o f  t h e  O c a l a  L i m e s t o n e .   T h e  H a w t h o r n  G r o u p  s e d i m e n t s  a r e  h i g h l y  
v a r i a b l e ,  l a y e r e d  s e d i m e n t s  t h a t  r a n g e  f r o m  p o o r l y  i n d u r a t e d  s a n d s  a n d  s h e l l s  t o  c l a y s ,  a n d  
w e l l  i n d u r a t e d  c a r b o n a t e s  ( S c o t t ,  1 9 9 1 ) .   T h e  v a r i a b l e  b e d d i n g  i n  t h e  s e d i m e n t s  p r o v i d e  
m u l t i p l e  r e f l e c t i o n s .   T h e  u p p e r  O c a l a  L i m e s t o n e  c o n t a c t  i s  a n  i r r e g u l a r  h o r i z o n  i d e n t i f i e d  a s  
a n  e r o s i o n a l  k a r s t  s u r f a c e .   T h e  l i m e s t o n e  h a s  f e w  b e d d i n g  p l a n e s  t h a t  h a v e  s u f f i c i e n t  
v e l o c i t y  c o n t r a s t s  t o  p r o d u c e  c o h e r e n t  r e f l e c t i o n s .

     S t r a t a  a b o v e  t h e  H a w t h o r n  a r e  c o m p r i s e d  o f  v a r i a b l e ,  u n d i f f e r e n t i a t e d  s e d i m e n t s  
a s s o c i a t e d  w i t h  r i d g e s  f o r m e d  b y  P l i o - P l e i s t o c e n e  b a r r i e r  i s l a n d  a n d  d u n e  d e v e l o p m e n t .   T h e  
r i d g e s  f o r m  t h e  C o c o a - S e b a s t i a n  R i d g e ,  t h e  S e b a s t i a n - J u n i p e r  R i d g e  a n d  U p p e r  S t .  J o h n s  
K a r s t  R e g i o n s  o f  t h e  E a s t e r n  F l a t w o o d s  D i s t r i c t  p h y s i o g r a p h i c  p r o v i n c e s  d e s c r i b e d  b y  B r o o k s  
a n d  M e r r i t  ( 1 9 8 1 )  ( F i g .  1 ) .   T h e  r i d g e s  h a v e  e l e v a t i o n s  o f  l e s s  t h a n  2 8  m  ( 9 0  f t ) .   T h e  I n d i a n  
R i v e r  o c c u p i e s  t h e  i n t e r s t i c e s  o f  t h e s e  p a l e o - r i d g e s  a n d  t h e  m o d e r n  o f f s h o r e  b a r r i e r  
d e v e l o p m e n t .

D i s c u s s i o n  a n d  R e s u l t s

     A p p r o x i m a t e l y  8 2  l i n e - k m  o f  s e i s m i c  p r o f i l e s  w e r e  c o l l e c t e d  f r o m  t h e  c e n t r a l  I n d i a n  R i v e r  
r e g i o n  a n d  a d j a c e n t  o f f s h o r e  a r e a s  ( F i g .  1 )  i n  a n  a t t e m p t  t o  i d e n t i f y  t h e  f a u l t  p o s t u l a t e d  b y  
B e r m e s  ( 1 9 5 8 )  a n d  S c h i n e r  a n d  o t h e r s  ( 1 9 8 8 ) .   B e r m e s '  ( 1 9 5 8 )  i d e n t i f i c a t i o n  o f  t h e  f a u l t  w a s  
b a s e d  o n  w e l l  l o g s .   S c h i n e r  a n d  o t h e r s  ( 1 9 8 8 )  i n c l u d e d  w a t e r  q u a l i t y  d i f f e r e n c e s  t o  d e l i n e a t e  
t h e  f a u l t .   T h e  f a u l t  i s  r e p o r t e d  t o  s t r i k e  p a r a l l e l  w i t h  t h e  l a g o o n  i n  a  N N W  d i r e c t i o n  a n d  
t u r n s  N E  t o w a r d s  t h e  A t l a n t i c  O c e a n  n o r t h  o f  J o h n s  I s l a n d  ( F i g .  1 ) .   W a t e r  s a m p l e s  t a k e n  f r o m  
F l o r i d a n  A q u i f e r  w e l l s  l o c a t e d  e a s t  o f  t h e  f a u l t  h a d  c h l o r i d e  c o n c e n t r a t i o n s  b e t w e e n  1 , 4 0 0  t o  
2 , 9 0 0  p a r t s  p e r  m i l l i o n  ( p p m ) .   T h e  F l o r i d a n  A q u i f e r  w e l l s  t h a t  w e r e  s a m p l e d  t o  t h e  n o r t h  a n d  
w e s t  o f  t h e  f a u l t  h a d  c h l o r i d e  c o n c e n t r a t i o n s  o f  l e s s  t h a n  7 0 0  p p m .   T h e  c h l o r i d e  g r a d i e n t  
s u g g e s t s  t h a t  t h e  f a u l t  m a y  p r o v i d e  a  p a t h w a y  f o r  u p w a r d  m i g r a t i o n  o f  s a l i n e  w a t e r .   T h e  
l o c a t i o n  o f  t h e  f a u l t  a s  s u g g e s t e d  b y  w e l l  l o g s  ( B e r m e s ,  1 9 5 8 )  i n d i c a t e  a  - 6 0  t o  - 9 0  m  o f f s e t  
( - 2 0 0  t o  - 3 0 0  f t )  o f  t h e  t o p  o f  t h e  O c a l a  L i m e s t o n e .   T h e  H a w t h o r n  G r o u p  t h i c k e n s  f r o m  ~ 7 3  m  
( 2 4 0  f t )  n o r t h  o f  J o h n s  I s l a n d  t o  ~ 1 5 3  m  ( 5 0 0  f t )  s o u t h  o f  t h e  p r o p o s e d  f a u l t .   T h e  c r o s s  
s e c t i o n  o f  n a t u r a l  g a m m a  l o g s  ( F i g .  4 )  s h o w s  t h e  d r a m a t i c   c h a n g e  i n  e l e v a t i o n  o f  t h e  t o p  o f  
t h e  O c a l a  L i m e s t o n e  a n d  t h e  r e l a t i v e l y  c o n s t a n t  e l e v a t i o n  o f  t h e  t o p  o f  t h e  H a w t h o r n  G r o u p .

    W h e r e  p o s s i b l e ,  s u r v e y  t r a c k l i n e s  w e r e  r u n  p a r a l l e l  a n d  p e r p e n d i c u l a r  t o  t h e  p r o p o s e d  f a u l t  
t r a c e .   T h e  t r a c k l i n e s  a c q u i r e d  w i t h i n  t h e  l a g o o n  w e r e  c o n s t r a i n e d  b y  n a v i g a b l e  w a t e r s .   D a t a  
q u a l i t y  v a r i e d  f r o m  g o o d  t o  p o o r  d e p e n d i n g  o n  t h e  g e o l o g i c  a n d  e n v i r o n m e n t a l  c o n d i t i o n s .   
E x a m i n a t i o n  o f   g a m m a  l o g s  i n d i c a t e  a  m a j o r  l i t h o l o g i c  c h a n g e  f r o m  s e d i m e n t s  w i t h  h i g h  
p e r c e n t a g e  c l a y  t o  c a r b o n a t e s  ( F i g .  4 ,  o r a n g e  l i n e ) .   T h i s  c h a n g e ,  i n t e r p r e t e d  t o  b e  n e a r  t h e  
t o p  o f  t h e  O c a l a  L i m e s t o n e ,  c o u l d  p r o v i d e  s u f f i c i e n t  a m p l i t u d e  a n d  v e l o c i t y  c o n t r a s t  t o  
p r o d u c e  r e f l e c t o r s .   I n  t h e  s e i s m i c  p r o f i l e s ,  a  s e r i e s  o f  s t r o n g  r e f l e c t i o n s  a r e  l a t e r a l l y  
c o n t i n u o u s  a t  a p p r o x i m a t e l y  1 0 0 - 1 2 0  m s  ( F i g .  9 ,  1 0 ,  1 1 ;  s h o w n  a s  o r a n g e  l i n e ) .

     P l o t t i n g  t h e  d e p t h s  t o  t h e  O c a l a  L i m e s t o n e  f r o m  t h e  g a m m a  l o g s  v e r s u s  T W T T  f r o m  t h e  
o r a n g e  h o r i z o n  o n  t h e  s e i s m i c  d a t a  t h r o u g h o u t  t h e  s t u d y  a r e a  y i e l d s  a  b e s t  f i t  c u r v e  t h a t  c a n  
b e  u s e d  t o  c a l c u l a t e  a n  a v e r a g e  v e l o c i t y  o f  1 , 9 5 5  m / s  f o r  t h e  H a w t h o r n  G r o u p  s e d i m e n t s  ( F i g .  
3 ) .   T h e  p e a k s  i n  t h e  g a m m a  l o g s  a r e  i n t e r p r e t e d  t o  l i e  j u s t  a b o v e  t h e  t o p  o f  t h e  O c a l a  
L i m e s t o n e  .   T h o u g h  t h e  o r a n g e  r e f l e c t i o n  c a n n o t  b e  p o s i t i v e l y  i d e n t i f i e d  a s  t h e  t o p  o f  t h e  
O c a l a  L i m e s t o n e ,  i t  i s  s u f f i c i e n t l y  c l o s e  a n d  c a n  b e  u s e d  t o  i d e n t i f y  m o r p h o l o g y  a n d / o r  
s t r u c t u r a l  t r e n d s .   D u e  t o  t h e  m a s s i v e  n a t u r e  a n d  t h e  i r r e g u l a r  s u r f a c e  o f  t h e  O c a l a ,  t h e  h i g h -
f r e q u e n c y  a c o u s t i c  s i g n a l  u s e d  i n  t h e  H R S S  g e n e r a l l y  p r o v i d e  p o o r l y  r e s o l v e d  r e f l e c t o r s  i n  
t h e  c a r b o n a t e s  b e l o w  t h e  H a w t h o r n  G r o u p  ( K i n d i n g e r  a n d  o t h e r s ,  1 9 9 4 ) ,  b u t  r e s o l u t i o n  w a s  
b e t t e r  t h a n  e x p e c t e d  i n  t h e s e  d a t a .   I n  s o m e  a r e a s  a  h o r i z o n  w a s  i d e n t i f i e d  t h a t  m a y  c o r r e l a t e  
w i t h  t h e  A v o n  P a r k  f o r m a t i o n ,  a s  i n t e r p r e t e d  f r o m  t h e  g a m m a  l o g s .   T h i s  i s  r e p r e s e n t e d  b y  t h e  
b l u e  h o r i z o n  o n  t h e  p r o f i l e s .   T h e  b l u e  h o r i z o n  c a n  b e  s e e n  i n  t h e  n o r t h e r n  s e c t i o n  o f  t h e  
p r o f i l e d  a r e a  a n d  i s  l o s t  w h e r e  i t  d i p s  s t e e p l y  t o  t h e  s o u t h  a n d  e a s t  n e a r  J o h n s  I s l a n d  ( F i g .  8 ,  
9 ,  1 0 ,  1 1 ,  1 2 ) .   A b o v e  t h e  o r a n g e  h o r i z o n  a n o t h e r   r e f l e c t o r  c a n  b e  t r a c e d  t h r o u g h o u t  t h e  
s t u d y  a r e a  ( p u r p l e  l i n e ) .   T h i s  h o r i z o n  i s  l a t e r a l l y  c o n t i n u o u s  a n d  r e m a i n s  l e v e l  t o  g e n t l y  
d i p p i n g  t o  t h e  s o u t h  a n d  e a s t  ( F i g .  6 ) .   T h e  h o r i z o n  c a n  b e  c o r r e l a t e d  w i t h  t h e  g a m m a  l o g s  t o  
r e p r e s e n t  a  l a t e r a l l y  c o n t i n u o u s  u n i t  w i t h i n  t h e  H a w t h o r n  G r o u p .   T h e  s h a l l o w e s t  r e f l e c t o r  
( r e d )  t r a c e d  t h r o u g h o u t  t h e  s t u d y  a r e a  r e p r e s e n t s  a  s u r f a c e  t h a t  t r u n c a t e s  d e e p e r ,  l o w - a n g l e  
b e d d i n g  a n d  l e v e l s  o f f  s u b s i d e n c e  o r  c h a n n e l  f i l l  ( F i g .  1 1 ) .   T h i s  s t r a t i g r a p h i c  a n d  s e i s m i c  
c h a r a c t e r  i s  i n d i c a t i v e  o f  a  f l o o d i n g  s u r f a c e .   A n  a v e r a g e  v e l o c i t y  o f  1 , 9 5 5  m / s  p l a c e s  t h e  
r e f l e c t o r  a t  a p p r o x i m a t e l y  1 2 0  m e t e r s  d e p t h  a d j a c e n t  t o  w e l l s  I R 0 0 4 9 8 ,  I R 0 0 6 9 9  a n d  I R 0 0 0 2 4 .   
T h i s  c o r r e l a t e s  v e r y  w e l l  w i t h  t h e  i n t e r p r e t a t i o n s  o f  t h e  g a m m a  l o g s  f r o m  t h o s e  w e l l s  ( F i g .  4 ) ,  
w h i c h  i n d i c a t e  t h e  t o p  o f  t h e  H a w t h o r n  G r o u p  a t  t h a t  d e p t h .

     T h e  S c h e m a t i c  C r o s s - s e c t i o n  A - A '  ( F i g .  1 3 )  a n d  c o r r e s p o n d i n g  s e i s m i c  p r o f i l e s  o f  F i g u r e s  
9  a n d  1 1  s h o w  h o w  t h e  s e d i m e n t s  b e t w e e n  t h e  o r a n g e  a n d  t h e  r e d  r e f l e c t o r s  t h i c k e n  
d r a m a t i c a l l y  f r o m  t h e  n o r t h - n o r t h w e s t  t o  t h e  s o u t h - s o u t h e a s t .   T h e  r e d  r e f l e c t o r  d i p s  
s o m e w h a t ,  b u t  n o t  n e a r l y  a s  m u c h  a s  t h e  o r a n g e  a n d  b l u e  r e f l e c t o r s .   T h e  t h i c k e n i n g  o f  t h e  
u n i t s  b e l o w  t h e  r e d  r e f l e c t o r  s u g g e s t  d e p o s i t i o n  i n t o  a  b a s i n  o r  s u b s i d e n c e  o r  f a u l t i n g  
o c c u r r i n g  d u r i n g  d e p o s i t i o n  ( F i g .  1 4 ) .   T h e r e  a r e  s m a l l e r  s u b s i d e n c e  a n d  s o l u t i o n / c o l l a p s e  
f e a t u r e s  f o u n d  b e n e a t h  t h e  r e d  h o r i z o n  t h r o u g h o u t  t h e  s t u d y  a r e a  ( F i g .  1 0 ,  1 1 - S 1  &  S 2 ,  1 2  -  
S 3 ) .   T h e  d e e p e r   a r e a  o f  t h e  t h i c k e n e d  s e q u e n c e  i s  m u c h  t o o  l a r g e  t o  s i m p l y  b e  s u b s i d e n c e  
i n t o  a  s i n g l e  c o l l a p s e  s i n k h o l e .   T h i s  t r e n d  i s  o f  a  m a g n i t u d e  t h a t  c o u l d  e f f e c t  w a t e r  q u a l i t y  
s u c h  a s  i d e n t i f i e d  b y  S c h i n e r  a n d  o t h e r s  ( 1 9 8 8 ) .

S u m m a r y

     A n a l y s i s  o f  s e i s m i c  d a t a  a n d  n a t u r a l  g a m m a  l o g s  f r o m  w e l l s  w i t h i n  t h e  s t u d y  a r e a  i n d i c a t e  
t h e  H a w t h o r n  G r o u p  t o  b e  d i p p i n g  t o  t h e  s o u t h e a s t  i n  r e s p o n s e  t o  s u b s i d e n c e  o r  d i s s o l u t i o n  i n  
t h e  u n d e r l y i n g  c a r b o n a t e  r o c k .   F l u i d  m i g r a t i o n  a n d  r o c k  m o v e m e n t  a n d  d i s s o l u t i o n  a l o n g  a  
d e e p e r  f a u l t  z o n e  i s  a  p o s s i b l e  m e c h a n i s m  f o r  t h e  s u b s i d e n c e .   B e r m e s  ( 1 9 5 8 )  a n d  S c h i n e r  a n d  
o t h e r s  ( 1 9 8 8 )  u s e d  w e l l  l o g s  a n d  w a t e r  q u a l i t y  d a t a  t o  i n f e r  t h e  p r e s e n c e  o f  a  f a u l t  s y s t e m  
w i t h i n  t h e  a r e a .   T h e  f a u l t  s y s t e m  w o u l d  p r e d a t e  t h e  M i o c e n e  s i n c e  t h e  s e i s m i c  p r o f i l e s  s h o w  
n o  e v i d e n c e  o f  f a u l t i n g  w i t h i n  t h e  H a w t h o r n  G r o u p .

     C o m p a r i s o n  o f  t r e n d s  i n  c o n t o u r s  g e n e r a t e d  f r o m  t h e  s e i s m i c  d a t a  w i t h  t h e  c r o s s  s e c t i o n  

f r o m  t h e  n a t u r a l  g a m m a  l o g s  s h o w  g o o d  c o r r e l a t i o n .    C o r r e l a t i n g  m e a s u r e d  
d e p t h s  o n  t h e  g a m m a  l o g s  w i t h  d e p t h - t o - h o r i z o n  o n  t h e  s e i s m i c  p r o f i l e s  i n d i c a t e  
a n  a v e r a g e  s o u n d  v e l o c i t y  o f  1 , 9 5 5  m / s  t h r o u g h  t h e  H a w t h o r n  G r o u p .   T h i s  
e s t i m a t e  i s  w i t h i n  t h e  r a n g e  o f  v e l o c i t i e s  s u g g e s t e d  f r o m  o t h e r  s t u d i e s  o f  t h e  
M i o c e n e  s e d i m e n t s  i n  F l o r i d a .   A b s o l u t e  c o r r e l a t i o n   b e t w e e n  g a m m a  l o g  d e p t h  
a n d  t w o  w a y  t r a v e l  t i m e  c o u l d  n o t  b e  e s t a b l i s h e d  s i n c e  t h e  g a m m a  l o g  c r o s s  
s e c t i o n  d i d  n o t  i n t e r s e c t  t h e  s e i s m i c  p r o f i l e s .

     O t h e r  f e a t u r e s  i d e n t i f i e d  i n  t h e  s e i s m i c  p r o f i l e s  i n c l u d e  t h r e e  c o l l a p s e  
s i n k h o l e s  w i t h i n  t h e  H a w t h o r n  G r o u p  s e d i m e n t s .   T w o  a r e  l o c a t e d  n o r t h  o f  
J o h n s  I s l a n d  i n  t h e  I n t r a c o a s t a l  W a t e r w a y  o n  p r o f i l e  S B _ 2  ( F i g .  1 1 ,  S 1  &  S 2 ) .   
T h e  o t h e r  i s  l o c a t e d  a b o u t  o n e  m i l e  o f f s h o r e  e a s t  o f  t h e  c i t y  o f  V e r o  B e a c h  o n  
p r o f i l e  S B _ 1  ( F i g .  1 2 ) .

A c k n o w l e d g m e n t s

     T h e  a u t h o r s  w o u l d  l i k e  t o  e x p r e s s  t h e i r  t h a n k s  t o  t h e  G o v e r n i n g  B o a r d  o f  t h e  
S t .  J o h n s  R i v e r  W a t e r  M a n a g e m e n t  D i s t r i c t  ( S J R W M D ) , a n d  D o u g l a s  A .  M u n c h  
o f  S J R W M D ,  f o r  c o n t i n u i n g  s u p p o r t  o f  h i g h - r e s o l u t i o n  s e i s m i c  r e f l e c t i o n  
s t u d i e s  w i t h i n  t h e  D i s t r i c t .   T h a n k s  t o  W i l l i a m  O s b u r n ,  P . G .  a n d  D a v i d  T o t h ,  
P . G .  f o r  a s s i s t a n c e  i n  p l a n n i n g  a n d  t e c h n i c a l  r e v i e w .   W e  w o u l d  a l s o  l i k e  t o  
r e c o g n i z e  D a n a  W i e s e  ( U S G S )  f o r  o p e r a t i n g  t h e  s e i s m i c  e q u i p m e n t ,  M i c a h  
W e l t m e r  ( U S G S )  f o r  g r a p h i c s  s u p p o r t ,  a n d  S h a n e  D o s s a t  ( S J R W M D )  f o r  h i s  
s u p p o r t  i n  t h e  f i e l d .
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Figure 2:  Equipment  used to  acquire  high-resolut ion 
s ingle-channel  subbot tom seismic ref lect ion prof i les .   
Figure includes sound source (A),  receiver  (B) ,  power 
supply (C),  hard copy output  (D) and computer  (E)  to  
process ,  display and s tore  digi ta l  s ignal .  
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correlable picks from nearby seismic
profiles and gamma logs.

Figure 3:  Plot  of  depth- to-horizon in  mil l iseconds on seismic 
prof i les ,  versus  depth- to-peak in  meters  on natural  gamma 
logs.   The resul t ing equat ions from the best  f i t  curve (blue)  
or  the best  f i t  curve with zero or igin (red)  can be used to  
determine sound veloci ty  for  a  given depth.   Averaged 
veloci ty  for  100 to  200 meters  depth is  1 ,955 meters  per  
second.

     T h i s  s t u d y  i s  p a r t  o f  a  s e r i e s  o f  c o o p e r a t i v e  i n v e s t i g a t i o n s  c o n d u c t e d  f r o m  1 9 9 3  t o  1 9 9 7  b y  t h e  S J R W M D  a n d  U . S .  
G e o l o g i c a l  S u r v e y  C e n t e r  f o r  C o a s t a l  G e o l o g y  ( U S G S ) .   A r e a s  o f  s t u d y  i n c l u d e  i n l a n d  a n d  o f f s h o r e  w a t e r s  a n d  
a d j a c e n t  t e r r a i n  t h r o u g h o u t  m u c h  o f  t h e  S J R W M D .   I n  c o o p e r a t i o n  w i t h  S J R W M D ,  t h e  U S G S  h a s  a c q u i r e d  a n d  
u p g r a d e d  a  d i g i t a l  s e i s m i c  a c q u i s i t i o n  s y s t e m .   T h e  E l i c s  D e l p h 2  H i g h - R e s o l u t i o n   S e i s m i c  S y s t e m  ( H R S S ,  F i g .  2 )  
w a s  a c q u i r e d  w i t h  p r o p r i e t a r y  h a r d w a r e  a n d  s o f t w a r e  r u n n i n g  i n  r e a l  t i m e  o n  a  K o n t r o n  E l e c t r o n i c s  I P  L i t e  l a p t o p  
c o m p u t e r .   H a r d - c o p y  d a t a  w a s  d i s p l a y e d  u s i n g  a  g r a y  s c a l e  t h e r m a l  p l o t t e r  w i t h  d i g i t a l  d a t a  b a c k e d  u p  o n  r e m o v a b l e  
1  G i g a b y t e  h a r d  d i s k s .   N a v i g a t i o n  d a t a  w a s  c o l l e c t e d  u s i n g  a  P L G R  ( R o c k w e l l )  G P S  w i t h  F u g a w i  m a p p i n g  s o f t w a r e .

     T h e  a c o u s t i c  s o u r c e  w a s  a  H u n t e c  M o d e l  4 4 2 5  S e i s m i c  S o u r c e  M o d u l e  a n d  a  c a t a m a r a n  s l e d  e q u i p p e d  w i t h  a n  
e l e c t r o m e c h a n i c a l  d e v i c e  ( F i g .  2 ) .   A n  O R E  G e o p u l s e  p o w e r  s u p p l y  w a s  s u b s t i t u t e d  f o r  t h e  H u n t e c  M o d e l  4 4 2 5  f o r  
s m a l l  b o a t  o p e r a t i o n s  .   P o w e r  s e t t i n g s  r a n g e d  f r o m  6 0  t o  2 6 5  j o u l e s  d e p e n d i n g  u p o n  c o n d i t i o n s .   A n  I n n o v a t i v e  
T r a n s d u c e r s  I n c .  S T - 5  m u l t i - e l e m e n t  h y d r o p h o n e  w a s  u s e d  t o  d e t e c t  t h e  r e t u r n  a c o u s t i c a l  p u l s e .   T h i s  p u l s e  w a s  f e d  
d i r e c t l y  i n t o  t h e  E l i c s  D e l p h 2  s y s t e m  f o r  s t o r a g e  a n d  p r o c e s s i n g .
 
    T h e  E l i c s  D e l p h 2  s y s t e m  m e a s u r e s  a n d  d i s p l a y s  t w o - w a y  t r a v e l  t i m e  ( T W T T )  o f  t h e  a c o u s t i c a l  p u l s e  i n  
m i l l i s e c o n d s  ( m s ) .   A m p l i t u d e  a n d  v e l o c i t y  o f  t h e  s i g n a l  a r e  a f f e c t e d  b y  v a r i a t i o n s  i n  l i t h o l o g y  o f  t h e  u n d e r l y i n g  
s t r a t a .   L a t e r a l l y  c o n s i s t e n t  a m p l i t u d e  c h a n g e s  ( l i t h o l o g i c  c o n t a c t s )  a r e  d i s p l a y e d  a s  c o n t i n u o u s  h o r i z o n s  o n  t h e  
s e i s m i c  p r o f i l e s .   D e p t h  t o  h o r i z o n  i s  d e t e r m i n e d  f r o m  t h e  T W T T ,  a d j u s t e d  t o  t h e  s u b s u r f a c e  v e l o c i t y  o f  t h e  s i g n a l .   
S u g g e s t e d  c o m p r e s s i o n a l  v e l o c i t i e s  f o r  H a w t h o r n  G r o u p  s e d i m e n t s  f o r  t h e  F l o r i d a  P l a t f o r m  r a n g e  f r o m  1 , 5 0 0  t o  
1 , 8 0 0  m e t e r s  p e r  s e c o n d  ( m / s )  ( T i h a n s k y ,  p e r s .  c o m m . ;  S a c k s  a n d  o t h e r ,  1 9 9 1 ) .   R e f r a c t i o n  s t u d i e s  c o n d u c t e d  i n  
a r e a s  w i t h i n  A l a c h u a  C o u n t y  F l o r i d a  ( W e i n e r ,  1 9 8 2 )  y i e l d e d  v e l o c i t i e s  o f  1 , 7 0 7  t o  4 , 9 3 9  m / s  f o r  t h e  H a w t h o r n  G r o u p  
s e d i m e n t s .   W e i n e r ,  ( 1 9 8 2 )  r e p o r t e d  l o w e r  v e l o c i t i e s  f o r  t h e  s a n d  a n d  c l a y  s e d i m e n t s  a n d  h i g h e r  v e l o c i t i e s  f o r  t h e  
c a r b o n a t e  s e d i m e n t s .   T o  c o r r e l a t e  h o r i z o n s  f r o m  g a m m a  l o g s  t o  s e i s m i c  p r o f i l e s ,  b e s t - f i t - c u r v e  p l o t s  w e r e  u s e d  t o  
d e t e r m i n e  l o c a l  v e l o c i t i e s  ( F i g .  3 ) .   C o n t o u r  s t r u c t u r e  m a p s  w e r e  c o n s t r u c t e d  f o r  h o r i z o n s  i n t e r p r e t e d  f r o m  s e i s m i c  
p r o f i l e s  ( F i g .  5 ,  6 ,  7 ,  8 ) .   T h e  d i g i t i z e d  s u r f a c e s  w e r e  g r i d d e d  u s i n g  C P S 3  ( c o m m e r c i a l  c o n t o u r i n g  p a c k a g e ) .
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Figure 14:  Proposed model showing 
generalized relationship between potential 
faulting (A), depostion, local and regional 
solution and subsidence (B).  Subsequent 
sea level rise levels off basin features and 
fluid from the lower aquifer migrates 
along the fault zone and invades the upper 
aquifer (C).

Features not to scale

Figure 1:  Locat ion of  s tudy area including seismic survey,  
wel l  logs,  locat ions of  Figures  (9 ,  10,  11,12) ,  and the subsurface 
faul t  ident i f ied by Bermes (1958)  and Schiner  and others  (1988) .
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Figure 4:  Cross  sect ion of  natural  gamma logs from the s tudy area (see inset  map)  re lat ive to  the s t ra t igraphic  column.   Line colors  correspond
to l ine colors  on seismic prof i le .
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Figure 9:  Seismic prof i le  l ine s t j /SB_5.   See Figure 1 for  locat ion.   Intercoastal  Waterway (I .C.W.) .
	 	    Depths  are  below sea level .
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Figure 12:  Seismic profile line stj/SB_1.  See Figure 1 for location.  Depths  are  below sea level .
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Figure 11:   Seismic l ine s t j /SB_2.   See Figure 1 for  locat ion.   Depths  are  below sea level .
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Figure 10:  Seismic prof i le  l ine i r l_5.   See Figure 1 for  locat ion.  Depths  are  below sea level .
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Figure 13:   Schematic  s t ructural  cross  sect ion.   See Figures  5  to  8  for  locat ion.   Depths  are  below sea level .

Sea leve l

Vert ical  Exaggerat ion = 10.5x

U
p

p
e

r  S
t .  J

o
h

n
s  K

a
r s t

S e b a s

t i a

n
-

S
t .  L

u
c

i
e

 
F

l
a

t
s

S
e

b
a

s t i a
n

- J
u

n
i p

e
r  R

i d
g

e

C
o

c
o

a
- S

e
b

a
s t i a

n
 R

i d
g

e

50
KILOMETERS

Schiner and
others (1988)

Fau l t Schiner and
others (1988)

Fau l t Schiner and
others (1988)

Fau l t Schiner and
others (1988)

Fau l t Schiner and
others (1988)


