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ABSTRACT 

C o r r e c t  i n t e r p r e t a t i o n  of  t h e  e f f e c t  of  b a s i n  

i n f i l l i n g  on s a l t  m o b i l i z a t i o n  is  c r i t i c a l  t o  

u n d e r s t a n d i n g  s a l t  dome growth and s t a b i l i t y .  

The s i z e  ~f s a l t  s t r u c t u r e s  i n  t h e  E a s t  Texas  

B a s i n  is de te rmined  by t h e  o r i g i n a l  t h i c k -  

n e s s  of  t h e  u n d e r l y i n g  Louann S a l t  (Middle 

J u r a s s i c ) :  t h a t  is,  s a l t  s t r u c t u r e s  d i s t i n c t -  

l y  i n c r e a s e  i n  s i z e  toward t h e  i n t e r i o r  o f  

t h e  o a s i n .  I n i t i a l  :novement o f  s a l t  3ppar- 

s n t l y  o c c u r r e d  i n  t h e  m a r g i n a l  a r e a s  of che  

b a s i n  d u r i n q  Smackover ( L a t e  S u r a s s i c i  dfq:-:- 
s i t i o n .  T h i s  movement seems t o  have  r e s u l t e d  

from Zownward c r e e p  t h a t  was induced by I r&-  

'.ng o f  c a r a o n a t e  u n i t s  and was enhanced >y 

>as inward  t i l t i n g .  

9 u r l n g  a major s h i f t  Erom c a r b o n a t e  t o  

z i a s t i c  s e d i m e n t a t i o n  i n  t h e  L a t e  G u r a s s i c ,  

z a l t  qovement became s o r e  e x t e n s i v e .  T h i s  

s a l t  x i g r a t i o n  was caused  5y uneven sed imen t  

.: oad ing  o f  F I u v F a i - d e l t a i c  sys t ems  i n  t h e  

C o t t o n  ' J a l l ey  Group !Upper ; a r a s s i c )  and t h e  

3 o s s t o n  Format ion (Lower C r e t a c e o u s ! ,  T e r r i -  

??enous s o u r c e  a r e a s  cn t h e  west  and a o r t h  

2 e r s i s t e d  th roughou t  Co t ton  Va l l ey  and Hoss- 

t o n  cime. Z l a s t i c s  were 3 e i l v e r e d  t o  t h e  

3 a s t  ?exas 3 a s i n  5y m n y  s m a l l  s t r e a m s ,  

-.3ther t n a n  by 3ne major s t r e a m ,  because  3 

mature  d r a i n a g e  sys t em had no t  y e t  formed. 

The Co t ton  V a l l e y  Group, which is 

t h o u g h t  t o  be a  f a n - d e l t a  sys t em,  can be sub-  

d i v i d e d  i n t o  t h r e e  t y p e s  of  f a c i e s :  p r o d e l t a  

d e p o s i t s ,  d e l t a - f r o n t  d e p o s i t s ,  and b r a i d e d  

f  l u v i a l  d e p o s i t s .  Fan d e l t a s ,  s u p p l i e d  by 

b r a i d e d  s t r e a m s ,  p rogr  aded from t h e  n o r t h ,  

n o r t h w e s t ,  and west .  Dip-or i e n t e d  s a n d s t o n e  

t r e n d s  dominate  i n  t h e  n o r t h w e s t e r n  p a r t  o f  

t h e  b a s i n  and change bas inward t o  n o r t h e a s t  

t o  sou thwes t  s t r i k e - o r i e n t e d  t r e n d s .  

3 u r i n g  Hosston t i m e ,  s e d i m e n t a t i o n  i n  

r h e  n o r t h w e s t e r n  p a r t  of  t h e  b a s i n  was domi- 

n a n t l y  f l u v i a i .  The d e p o s i t i o n a l  c h a r a c t e r -  

l s t i c s  of s e d i m e n t s  i n  t h i s  a r e a  a r e  t y p i c a l  

cf 5 r a i d e d  s t r e a m s .  I n  t h e  s t u d y  a r e a ,  par-  

a l l e l  ne t - sands tone  and sed imen t  c h i c k s  a r e  

::;early d e f i n e d  i n  t h e  d i s t a l  p a r t  a £  t h e  

.?ot ton V a l l e y  b u t  a r e  n o t  a s  w e i l  d e f i n e d  i n  

r h e  3 o s s t o n .  T h i s  s luggests  t h a t  most d e l t a i c  

s e d i m e n t a t i o n  d u r i n g  Hosston t ime x c u r r e d  

bas inward o f  ;he s t u d y  a r e a .  A n a j o r  t r a n s -  

q r e s s i o n  a t  t h e  end of  Boss ton t ime  r e s u i t e d  

I n  deposition of  t h e  P e t t e t  Limestone. 

A p p a r e n t l y ,  t h e  Loca t ion  o f  s a l t  domes 

and s a l t  a n t i c l i n e s  was c o n t r o l l e d  by t h e  po- 

s i t i o n  o f  t h e  Smackover -Gilmer c a r b o n a t e  

p l a t f o r m .  T h i s  p ' a t fo rn  impeded l o c a l  s u b s i -  

dence  t o  t h e  e x t e n t  t h a t  f a n - d e l t a  sed imen t s  
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o f  t h e  Co t ton  V a l l e y  Group s p r e a d  l a t e r a l l y  

a c r o s s  t h e  s h e l f  r a t h e r  t h a n  s t a c k e d  v e r t i -  

c a l l y .  Sediment d e p o c e n t e r s  formed p r e f e r -  

e n t i a l l y  bas inward o f  t h e  p l a t f o r m ,  r e s u l t i n g  

i n  m i g r a t i o n  o f  t h e  u n d e r l y i n g  s a l t  i n t o  

r i d g e s  t h a t  f r o n t e d  t h e  p r o g r a d i n g  sediment  

wedge. As t h e  s a l t  was d e p l e t e d  under t h e s e  

d e p o c e n t e r s ,  s u b s i d e n c e  s lowed and t h e r e b y  

a l lowed  t h e  f a n  d e l t a s  t o  o v e r r i d e  t h e  s a l t  

r i d g e s .  T h i s  r e s u l t e d  i n  a  bas inward p r o g r a -  

d a t i o n  o f  d e l t a i c  d e p o c e n t e r s  and produced 

younger  d e p o c e n t e r s  toward t h e  i n t e r i o r  of  

t h e  b a s i n .  F u r t h e r  s a l t  m i g r a t i o n  and d i f -  

f e r e n t i a t i o n  o f  s a l t  r i d g e s  produced t h e  

p r e s e n t  complex a r r a y  of  s a l t  domes and a n t i -  

c l i n e s  of  t h e  E a s t  Texas Bas in .  S e i s m i c  and 

g r a v i t y  d a t a  c l e a r l y  d e m o n s t r a t e  t h e  e x i s -  

t e n c e  of  t h e s e  s a l t  r i d g e s  and i n t e r v e n i n g  

sed imen t  t h i c k s .  

INTRODUCTION 

The C o t t o n  V a l l e y  Group (Upper J u r a s s i c )  

and Hosston Format ion (Lower C r e t a c e o u s )  were  

s t u d i e d  a s  p a r t  o f  t h e  E a s t  Texas  Waste I s o -  

l a t i o n  p r o j e c t  be ing  conduc ted  by t h e  Bureau 

o f  Economic Geology f o r  t h e  U.  S.  Department 

o f  Energy.  The purpose  of  t h e  p r o j e c t  is t o  

a s s e s s  t h e  s u i t a b i l i t y  o f  s a l t  domes i n  t h e  

E a s t  Texas  Bas in  a s  p o t e n t i a l  r e p o s i t o r i e s  

f o r  n u c l e a r  w a s t e ;  t h i s  suitability is con- 

t i n g e n t  on t h e  t e c t o n i c  s t a b i l i t y  o f  t h e  

domes. The o b j e c t i v e  o f  t h e  p r e s e n t  a n a l y s i s  

was t o  i n v e s t i g a t e  t h e  e f f e c t  o f  e a r l y  b a s i n  

i n f i l l i n g  on s a l t  m o b i l i z a t i o n  i n  t h e  E a s t  

Texas  Bas in .  Under s t and ing  t h e  mechanisms 

r e s p o n s i b l e  f o r  e a r l y  s a l t  movement is  es sen -  

t i a l  t o  p r e d i c t i n g  domal growth e v o l u t i o n  and 

u l t i m a t e  s t a b i l i t y .  

An a r e a  i n  t h e  n o r t h w e s t e r n  p a r t  of  t h e  

E a s t  Texas  Bas in  c o n s i s t i n g  o f  s even  coun- 

t i e s - -Hun t ,  Hopkins,  Wood, R a i n s ,  Kaufman, 

Van Zandt ,  and Henderson--was s e l e c t e d  f o r  

t h e  s t u d y  of  t h e  r e l a t i o n s h i p  between s a l t  

movement and t h e  i n f l u x  o f  Upper J u r a s s i c  

t e r r i g e n o u s  c l a s t i c  s ed imen t ,  The s t u d y  a r e a  

was chosen  f o r  two r e a s o n s :  f i r s t ,  because  

p r e l i m i n a r y  s t u d i e s  i n d i c a t e d  t h e  p r e s e n c e  o f  

a  f a n - d e l t a  sys t em p r o g r a d i n g  from t h e  n o r t h -  

wes t  and n o r t h  i n t o  t h e  b a s i n  (McGowen and 

H a r r i s ,  1  98 1 3 and second ,  because  deep-well-  

c o n t r o l ,  s e i s m i c ,  and g r a v i t y  d a t a  were 

a v a i l a b l e .  

S a l t  movement began a t  d i f f e r e n t  t imes  

i n  d i f f e r e n t  p a r t s  of  t h e  b a s i n .  The e a r l i -  

e s t  movement o c c u r r e d  a round  t h e  margins  o f  

t h e  b a s i n  d u r i n g  Smackover d e p o s i t  i o n  (Jack-  

son and H a r r i s ,  1981) .  At t h a t  t i m e ,  i n -  

c r e a s e d  s u b s i d e n c e  toward t h e  c e n t e r  o f  t h e  

b a s i n  caused  bas inward t i l t i n g  t h a t ,  induced 

by downward c r e e p ,  m o b i l i z e d  s a l t ,  

More e x t e n s i v e  s a l t  movement o c c u r r e d  

a f t e r  t h e  i n f l u x  o f  Co t ton  V a l l e y  c l a s t i c  

s ed imen t  d u r i n g  t h e  L a t e  J u r a s s i c  ( F i g .  1 ) .  

Be fo re  t h a t  t i m e ,  d e p o s i t i o n  i n  t h e  E a s t  Tex- 

a s  Bas in  was dominated by c a r b o n a t e s ,  evapor-  

i t e s  , and marine  mudstones  and c l a y s t o n e s .  

S a l t  movement a p p a r e n t l y  was c o n t r o l l e d  by 

d i f f e r e n t i a l  l o a d i n g  of  Upper J u r a s s i c  and 

Lower C r e t a c e o u s  f l u v i a l - d e l t a i c  sys t ems ,  a s  

w e l l  a s  by t h e  p o s i t i o n  of  t h e  s u b j a c e n t  

Smackover-Gilmer c a r b o n a t e  s h e l f  complex 

( J a c k s o n  and H a r r i s ,  1981 ; McGowen and Har- 

r i s ,  1981) .  

Data  Base 

E l e c t r i c  l o g s  from 232 w e l l s  ( F i g .  2 ) ,  

supplemented by Bouguer r e s i d u a l  g r a v i t y  maps 

and two d i p - o r i e n t e d ,  s i x - f o l d  c o n v e n t i o n a l  

CDP s e i s m i c  p r o f i l e s ,  s e r v e d  a s  a  d a t a  base  

f o r  t h i s  s t u d y .  When p o s s i b l e ,  w e l l  d a t a  

were i n t e g r a t e d  w i t h  s e i s m i c  d a t a  by us ing  

v e l o c i t y  c o n v e r s i o n  t a b l e s .  F ive  s e i s m i c  r e -  

f l e c t o r s  w i t h i n  t h e  Mesozoic were used ,  i n -  

c l u d i n g  t h e  b a s e  o f  t h e  Louann S a l t ,  t h e  t o p  

o f  t h e  Louann S a l t ,  t h e  t o p  o f  t h e  Gilmer 

Limestone (Co t ton  V a l l e y  L i m e s t o n e ) ( F o r g o t s o n  

and Forgo t son ,  1976) , and t h e  t o p  of t h e  Pe t -  

t e t  Limestone (Tab le  1 ) .  The f i f t h  r e f l e c t -  

o r ,  which we b e l i e v e  is t h e  t o p  of t h e  Mas- 

s i v e  Anhydr i t e ,  was used i n  t h e  n o r t h e r n  p a r t  

o f  t h e  b a s i n ,  where t h e  P e t t e t  Format ion 

changes  l i t h o l o g i c a l l y  f rom a  l i m e s t o n e  f a -  

c i e s  t o  a  sandy f a c i e s  and t h e r e b y  l o s e s  its 

c h a r a c t e r  a s  a  d i s t i n c t  s e i s m i c  r e f l e c t o r .  

The Louann S a l t  is c h a r a c t e r i z e d  by prominent  

boundary r e f l e c t i o n s  ( Jackson  and H a r r i s ,  

1981) .  I t s  i n f e r r e d  t h i c k n e s s ,  based on 
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F i g u r e  1. S t r a t i g r a p h i c  s u c c e s s i o n  and no- 

m e n c l a t u r e  i n  t h e  E a s t  Texas  B a s i n  (Wood, 

1981) .  

s e i s m i c  i n t e r p r e t a t i o n ,  was c o r r e l a t e d  wi th  

Tab le  1. S e i s m i c  R e f l e c t o r s  

and S e i s m i c  U n i t s  I n  t h e  

Nor thwes te rn  P a r t  O f  t h e  

E a s t  Texas  Basin 

SEISMIC REFLECTOR SEISMIC UNIT 

Upper Navar ro  Marl  

Top of  t h e  Pecan Gap Chalk 

Top of t h e  A u s t i n  Chalk 

Top of  t h e  Buda Limestone 

*Top of  t h e  Massive  Anhydr i t e? -  - - 9 
*Top of  t h e  P e t t e t  Limestone 

*Top of t h e  Gilmer Limestone 

*Top o f  t h e  Louann S a l t  

*Base of t h e  Louann S a l t  A 3::- 
*Seismic  r e f l e c t o r s  used i n  t h i s  s t u d y .  

g r a v i t y  d a t a .  Zones of  t h i c k e r  s a l t  g e n e r a l -  

l y  c o i n c i d e  w i t h  g r a v i t y  lows,  whereas  a r e a s  

o f  t h i n n e r  s a l t  c o r r e s p o n d  t o  g r a v i t y  h i g h s  

( J a c k s o n  and H a r r i s ,  1 9 8 1 )  (F ig .  3 ) .  

I s o p a c h ,  n e t - s a n d s t o n e ,  and sands tone -  

p e r c e n t  maps of  t h e  Co t ton  V a l l e y  Group and 

t h e  Hosston Format ion were p r e p a r e d .  The 

boundary between t h e  two was based on s c o u t  

c a r d  i n f o r m a t i o n  and r e g i o n a l  c o r r e l a t i o n s  

w i t h i n  t h e  E a s t  Texas Bas in .  Using t h e  Pe t -  

t e t  Limestone a s  a  datum, n ine  s t r a t i g r a p h i c  

c r o s s  s e c t i o n s  were c o n s t r u c t e d  w i t h i n  t h e  

s t u d y  a r e a ;  s e l e c t e d  s e c t i o n s  a r e  inc luded  i n  

t h i s  r e p o r t  ( F i g .  2 )  . 
L i m i t a t i o n s  o f  t h i s  d a t a  base  i n c l u d e  

t h e  f o l l o w i n g :  F i r s t ,  a l t h o u g h  w e l l  s p a c i n g  

w i t h i n  i n d i v i d u a l  o i l  and g a s  f i e l d s  is good, 

o v e r a l l  s p a c i n g  is p o o r ,  p r e c l u d i n g  d e t a i l e d  

mapping of  t h e  Co t ton  V a l l e y  Group and Hos- 

s t o n  Format ion on a  r e g i o n a l  s c a l e .  Second, 

b e c a u s e  c o n v e n t i o n a l - c o r e  d a t a  were  n o t  

a v a i l a b l e  t o  v e r i f y  e n v i r o n m e n t a l  i n t e r p r e t a -  

t i o n s ,  f a c i e s  d e s i g n a t i o n s  were based e n t i r e -  

l y  on e l e c t r i c  l o g  r e s p o n s e  and on sand-body 

geometry  de te rmined  from ne t - sands tone  maps, 

s a n d s t o n e - p e r c e n t  maps, and t e x t u r a l  and com- 

p o s i t i o n a l  f e a t u r e s  o b s e r v e d  i n  w e l l  c u t -  

t i n g s .  And t h i r d ,  because  J u r a s s i c  forma- 

t i o n s  i n  n o r t h e a s t  Texas  a r e  r e s t r i c t e d  t o  

t h e  s u b s u r f a c e ,  f a c i e s  r e l a t i o n s h i p s  o f  s u r -  

f a c e  e x p o s u r e s  cou ld  no t  be examined. 
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F i g u r e  2. Index map showing w e l l  c o n t r o l ,  w e l l  cutfii i lgs,  and l o c a t i o n  of s t r a t i g r a p h i c  c r o s s  

sect i o n s .  

P r e v i o u s  Work 

E a r l y  work on t h e  Co t ton  V a l l e y  Group 

(Upper J u r a s s i c )  and t h e  Hosston Format ion 

(Lower C r e t a c e o u s )  I n  t h e  E a s t  Texas  Bas in  

emphasized r e g i o n a l  s t r a t i g r a p h i c  and e n v i -  

ronmen ta l  s y n t h e s i s ;  t h e  l i m i t e d  number of 

w e l l s  p e n e t r a t i n g  t h e  J u r a s s i c  s e c t i o n  p r e -  

c l u d e d  more d e t a i l e d  s t u d l e s .  R e g i o n a l  stuci- 

ies  tha: p r o v i d e  e x c e i l e n t  oackgroun.' mate- 

r i a l  I n c l u d e  Imlay ( 1 9 4 3 ) ,  Swain (1949; , For- 

g o t s o n  (19543 , Bushaw ( 1  968) , Dichinson 

( ? 4 6 8 ) ,  N icho l s  ef: d., ( 1 9 6 8 ) ,  an6 Newkirk 

( 1 9 7 1 ) .  Toda a r k  Mitchuni (1977) were  t h e  

f i r s t  t o  p r e s e n t  s e i s m l c  d a t a  on t h e  J u r a s s i z  

s e c t i o n  i n  E a s t  Texas  and i d e n t i f i e d  s e v e r a l  

d i s t i n c t  s e i s m i c  sequences  w i t h i n  t h e  s e c t i o i ;  
by integrating s e i s m l c  d a t a  wi tn  l i t h o l o g i c ,  

e n v i r o n m e n t a l  f e s i e s ,  b ; o s t r a t i g r a p h i c ,  rzdz--  

o i l ~ = t r i c ,  and we i i - log  ~ n f o r m a t l o ~ l .  
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Figure 3. Generalized residual gravity map (modified from map done by Exploration Techniques, 

Inc. l . 



The J u r a s s i c  of  t h e  Gulf  R i m  

TECTONIC FRAMEWORK 

The E a s t  Texas  Bas in  is r e c o g n i z e d  a s  a  

s u b b a s i n ,  o r  r e e n t r a n t ,  o f  t h e  l a r g e r  Gulf 

Coas t  Bas in  (Wood and Walper,  1974; Walper,  

1980) .  Most r e s e a r c h e r s  a g r e e  t h a t  t h e  E a s t  

Texas  Bas in  was formed from one o f  e i t h e r  t h e  

megashear zones ,  t h e  r i f t  g r a b e n s ,  o r  t h e  au- 

l a c o g e n s  t h a t  formed a long  t h e  margins  o f  t h e  

Gulf o f  Mexico, p robab ly  c o i n c i d e n t  w i t h  t h e  

b reakup  of Pangea and t h e  s e p a r a t i o n  of  North 

and South  America d u r i n g  t h e  T r i a s s i c  (Kehle ,  

1971; Burke and Dewey, 1973; Moore and Del  

C a s t i l l o ,  1974; Wood and Walper,  1974; B e a l l ,  

1975; Sa lvador  and Green,  1980) .  Kehle 

(1971)  s u g g e s t e d  t h a t  t h e  i n t e r i o r  s a l t  ba- 

s i n s  of  M i s s i s s i p p i  and n o r t h e r n  L o u i s i a n a  

a l s o  a r e  foundered g r a b e n s  t h a t  a r e  m a r g i n a l  

t o  t h e  a n c e s t r a l  Gulf Coas t  Basin .  Major 

t e c t o n i c  e l emen t s  i n  and around t h e  E a s t  Tex- 

a s  Bas in  a r e  shown i n  F i g u r e  4 .  

T e c t o n i c  H i s t o r y  

Kehle (1971) and Wood and Walper (1974) 

m a i n t a i n e d  t h a t  t h e  development  o f  t h e  i n t e r -  

i o r  s a l t  b a s i n s  r e s u l t e d  from t h e  open ing  o f  

t h e  Gulf  o f  Mexico. They d e s c r i b e d  t h e  h i s -  

t o r y  of  t h e s e  i n t e r i o r  s a l t  b a s i n s  a s  f o l -  

lows: The i n t e r i o r  s a l t  b a s i n s  ( M i s s i s s i p p i ,  

Nor th  L o u i s i a n a ,  E a s t  Texas ,  and S a l i n a s  Ba- 

s i n s )  r e p r e s e n t  t h e  most m a r g i n a l  g r a b e n s  

t h a t  a r e  a s s o c i a t e d  wi th  c o n t i n e n t a l  r i f t i n g .  

These  g r a b e n s  were i n i t i a l l y  f i l l e d  wi th  a l -  

l u v i a l - f a n  d e p o s i t s  of  t h e  E a g l e  M i l l s  Forma- 

t i o n .  With p ro longed  s p r e a d i n g ,  however,  t h e  

i n t e r i o r  g r a b e n s  c o n t i n u e d  t o  founder .  The 

s o u t h e r n  margin  of  t h e  E a s t  Texas  Bas in  may 

have  been e l e v a t e d ,  t h e r e b y  r e s t r i c t i n g  c i r -  

c u l a t i o n  o f  s e a  water  between t h e  b a s i n  and 

t h e  Gulf of  Mexico. E v a p o r i t e s  of  t h e  Werner 

Anhydr i t e  and Louann S a l t  were p r e c i p i t a t e d ,  

p o s s i b l y  by t h e  br ine-mixing p r o c e s s  ( F i g .  7  

o f  Raup, 1970) .  

Cont inued s u b s i d e n c e  r e s u l t e d  i n  open 

mar ine  c o n d i t i o n s ;  t h i s  is ev idenced  i n  t h e  

widesp read  o c c u r r e n c e  o f  c a r b o n a t e s  i n  t h e  

Smackover and Gilmer Forma t ions .  One o f  t h e  

c h a r a c t e r i s t i c s  of  r i f t i n g  is t h a t  d u r i n g  t h e  

e a r l y  s t a g e s  t h e  bounding c r u s t a l  b l o c k s  tilt 

away from t h e  i n c i p i e n t  r i f t ,  a l l o w i n g  l a r g e  

q u a n t i t i e s  of  t e r r i g e n o u s  c l a s t i c s  t o  e n t e r  

t h e  b a s i n  o n l y  when t h e  d i p  of t h e  r i f t  mar- 

g i n  r e v e r s e s .  The major i n f l u x  o f  t e r r i g e n -  

o u s  c l a s t i c s  i n t o  t h e  E a s t  Texas Basin  d u r i n g  

t h e  L a t e  J u r a s s i c  (Co t ton  V a l l e y )  and E a r l y  

C r e t a c e o u s  (Hoss ton )  may r e f l e c t  t h i s  d i p  re-  

v e r s a l .  

S a l t  T e c t o n i c s  

Two g e n e r a l  o b s e r v a t i o n s  about  s a l t  

s t r u c t u r e s  i n  t h e  E a s t  Texas Bas in  can  be 

made: F i r s t ,  t h e  s i z e  and type  of  s a l t - r e -  

l a t e d  s t r u c t u r e s  seem t o  be d i r e c t l y  c o n t r o l -  

l e d  by t h e  t h i c k n e s s  of  t h e  unde r ly ing  s a l t .  

T h i s  r e l a t i o n s h i p  was a l s o  obse rved  i n  t h e  

i n t e r i o r  M i s s i s s i p p i  s a l t  b a s i n  by Hughes 

(1968) .  Second, s a l t  a p p a r e n t l y  mig ra t ed  a t  

d i f f e r e n t  t i m e s  i n  d i f f e r e n t  p a r t s  o f  t h e  

E a s t  Texas Bas in  th rough  s e v e r a l  mechanisms: 

f a u l t i n g  (common i n  t h e  m a r g i n a l  a r e a s  of  t h e  

b a s i n )  (Pa rke r  and McDowell, 1955; Rosenkrans 

and Marr ,  1967; Hughes, 1 9 6 8 ) ;  g r a v i t y  g l i d -  

i n g  of  post-Louann s t r a t a ,  which was caused  

by bas inward t i l t i n g  (Kehle ,  1971 ; Jackson  

and H a r r i s ,  198 1  ) ; and mass imbalance caused  

by uneven sed imen t  l o a d i n g  (Roger s ,  1967; 

Turk,  Kehle ,  and A s s o c i a t e s ,  1978; McGowen 

and H a r r i s ,  1981) .  

Dome Growth Mechanisms. Kehle (1 97 1  ) main- 

t a i n e d  t h a t  uneven sed imen t  l o a d i n g  is t h e  

dominant mechanism r e s p o n s i b l e  f o r  s a l t  dome 

i n i t i a t i o n .  He obse rved  t h a t  t h e  d e n s i t y  in-  

v e r s i o n  caused  by uneven sediment  l o a d i n g  is  

a c c e n t u a t e d  i n  t h e  r e s u l t i n g  s a l t  f l ow be- 

c a u s e  t h e  v i s c o s i t y  of  s a l t  is h i g h l y  s e n s i -  

t i v e  t o  s h e a r  s t r e s s .  Kehle conc luded  t h a t  

t h e  unequa l  p r e s s u r e  g r a d i e n t  s e t  up w i t h i n  a  

s a l t  mass because  of uneven sediment  l o a d i n g  

is  dependent  on t h e  s l o p e  of  t h e  o v e r l y i n g  

s e d i m e n t ,  which i n  t h e  p r e s e n t  s t u d y  is a  

d e l t a i c  lobe .  

Loocke (1978) a p p l i e d  t h i s  p r i n c i p l e  t o  

t h e  E a s t  Texas B a s i n ,  s u g g e s t i n g  t h a t  t h e  

growth of  t h e  H a i n e s v i l l e  s a l t  dome ( sou th -  

c e n t r a l  Wood County)  was i n i t i a t e d  by mass 

imbalance caused  by t h e  p r o g r a d a t i o n  o f  Cot- 

t o n  V a l l e y  d e l t a s  i n t o  t h a t  p a r t  of t h e  ba- 
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Figure 4. Tectonic elements in and around the East Texas Basin. 

sin. By the end of Hosston (Early Creta- derlying salt, which controls the supply of 

ceous) sedimentation, the structure had grown salt for continued growth. 

into a topographically high salt pillow, or 

anticline (Loocke, 1978). The evolution of Timing of Initial Salt Movement. Two seis- 

initial salt anticlines into salt domes de- mic profiles available in the study area doc- 

pends on continued sediment loading (Kehle, ument the timing of salt mobilization (Figs. 

1971) as well as on the thickness of the un- 5 and 6). Profile S-1 extends northwest to 
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F i g u r e  5. Time-to-depth c o n v e r s i o n  s e c t i o n  S-I. S e i s m i c  u n i t s  A, 

B, and C r e f e r  to  T a b l e  1 .  S o u t h e a s t e r n  end o f  l i n e  shows s a l t -  

w i t h d r a w a l  f e a t u r e  a s s o c i a t e d  w i t h  Mount Sy lvan  s a l t  dome. 

s o u t h e a s t  t h rough  Kaufman, Van Zandt ,  n o r t h -  

e a s t e r n  Henderson, and w e s t e r n  Smith  Coun- 

t i e s ;  p r o f i l e  5-2 t r e n d s  n o r t h  t o  s o u t h  

th rough  D e l t a ,  Hopkins,  Wood, and Smith  Coun- 

t i e s .  

S e i s m i c  d a t a  s u g g e s t  t h a t  sal t  movement 

was bo th  pre-Gilmer and c o e v a l  w i th  C o t t o n  

Val ley-Hosston d e p o s i t i o n  ( Jackson  and Har- 

r i s ,  1981; McGowen and H a r r i s ,  1981) .  Pre-  

Gilmer s a l t  m i g r a t i o n  o c c u r r e d  i n  an  a r e a  
n o r t h  and wes t  o f  a  l i n e  th rough  c e n t r a l  

Wood, e a s t e r n  Ra ins ,  c e n t r a l  Van Zandt ,  and 

c e n t r a l  Henderson C o u n t i e s  (F igs .  5 and  6 ) .  

Time-thickness  v a r i a t i o n s  a r e  a p p a r e n t  be- 

tween r e f l e c t i o n s  a t  t h e  t o p  o f  t h e  Louann 

S a l t  and t h e  t o p  o f  t h e  Gilmer Limestone 

( s e i s m i c  u n i t  B, Tab le  1 ) .  No t h i c k n e s s  var-  

i a t i o n s  caused  by s a l t  movement were obse rved  

i n  t h e  s e i s m i c  i n t e r v a l  between t h e  t o p  of  

t h e  Gilmer Limestone and t h e  t o p  of  t h e  Pet -  

t e t  Limestone ( s e i s m i c  U n i t  C, F ig .  5)  o r  be- 

tween t h e  t o p  o f  t h e  Gilmer Limestone and t h e  

t o p  o f  t h e  Massive  A n h y d r i t e  ( s e i s m i c  u n i t  D ,  

F i g .  6 ) .  Thus,  it c a n  be conc luded  t h a t  s a l t  
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moved d u r i n g  Smackover d e p o s i t i o n ,  which p r e -  

ceded  C o t t o n  Val ley-Hoss ton d e p o s i t i o n .  

Dur ing C o t t o n  Va l l ey -Hoss ton  d e p o s i t i o n ,  

s a l t  moved s o u t h  and e a s t  o f  a  l i n e  t h r o u g h  

c e n t r a l  Wood, e a s t e r n  R a i n s ,  c e n t r a l  Van 

Zand t ,  and c e n t r a l  Henderson C o u n t i e s .  The 

s e i s m i c  i n t e r v a l  be tween t h e  t o p  o f  t h e  G i l -  

mer Limestone  and t h e  t o p  o f  t h e  P e t t e t  Lime- 

s t o n e  ( s e i s m i c  u n i t  C, F ig .  5 )  a p p a r e n t l y  

t h i n s  ove r  s a l t  s t r u c t u r e s  and t h i c k e n s  wi th -  

i n  s y n c l i n e s  caused  by s a l t  w i t h d r a w a l .  I n  

c o n t r a s t ,  t h e  s e i s m i c  i n t e r v a l  between t h e  

r e f l e c t i o n s  a t  t h e  t o p  o f  t h e  Louann S a l t  and 

t o p  o f  t h e  Gi lmer  Limestone  ( s e i s m i c  u n i t  B, 

F i g .  5 )  a p p e a r s  t o  be p l a n a r .  T h i s  r e l a t i o n -  

s h i p  is  n o t  a s  d i s c e r n i b l e  on p r o f i l e  S-1 

( F i g .  5)  a s  on p r o f i l e  5-2 ( F i g .  6 )  b e c a u s e  

s e i s m i c  r e s o l u t i o n  is poor on t h e  d e e p  s t r a t -  

i g r a p h i c  h o r i z o n s  i n  s o u t h e r n  Wood County.  

S t r u c t u r a l  S t y l e s  

S t r u c t u r a l  s t y l e s  w i t h i n  t h e  E a s t  Texas  

B a s i n  c a n  be grouped i n t o  f o u r  g e n e r a l  c a t e -  

g o r i e s :  a  p e r i p h e r a l  g r a b e n  sys t em;  a  d e f o r -  

m a t i o n - f r e e  zone;  low- t o  i n t e r m e d i a t e - a m p l i -  

t u d e  s a l t  s t r u c t u r e s ,  which show p re -Co t ton  

V a l l e y  s a l t  movement; and s a l t  a n t i c l i n e s  and 

domes,  which show movement c o i n c i d e n t  w i t h  

C o t t o n  Val ley-Hoss ton d e p o s i t i o n .  These  f e a -  

t u r e s  have been d i s c u s s e d  by Kehle (1971)  and 

J a c k s o n  and H a r r i s  ( 1 9 8 1 ) ,  and s i m i l a r  s t r u c -  

t u r e s  have  been obse rved  i n  t h e  M i s s i s s i p p i  

(Hughes,  1968) and t h e  Nor th  L o u i s i a n a  (Keh- 

l e ,  1971) s a l t  b a s i n s .  

P e r i p h e r a l  Graben System. The Mexia-Talco 

f a u l t  zone bounds t h e  s t u d y  a r e a  on t h e  n o r t h  

and wes t .  The p o s i t i o n  o f  t h e  f a u l t  s y s t e m  

marks  t h e  upd ip  d e p o s i t i o n a l  l i m i t  o f  t h e  

Louann S a l t  (Keh le ,  1971; Agagu et d l . ,  1980; 

J a c k s o n  and H a r r i s ,  1981) .  The f a u l t  zone is 

a  s e r i e s  o f  e n  e c h e l o n  normal  f a u l t s  and 

g r a b e n s  t h a t  formed e a r l y  i n  t h e  h i s t o r y  o f  

t h e  b a s i n .  However, t h e r e  is no e v i d e n c e  on 

s e i s m i c  l i n e s  o b s e r v e d  d u r i n g  t h i s  s t u d y  

t h a t  t h e  p e r i p h e r a l  f a u l t s  e x t e n d  i n t o  t h e  

basement .  R a t h e r ,  e v i d e n c e  s u g g e s t s  t h a t  

t h e  g r a b e n s  a r e  based i n  t h e  Louann S a l t  

( J a c k s o n ,  1982) .  Turk ,  Kehle ,  and A s s o c i a t e s  

( 1  978) m a i n t a i n e d  t h a t  major d i s p l a c e m e n t  a- 

l o n g  t h e  f a u l t  zone was l a r g e l y  caused  by 

downdip c r e e p  o f  t h e  Louann S a l t .  j a c k s o n  

and H a r r i s  (1981)  s u g g e s t e d  t h a t  f a u l t  d i s -  

p l acemen t  was a l s o  c a u s e d ,  i n  p a r t ,  by b a s i n -  

ward c r e e p  o f  c l a s t i c  s t r a t a  above t h e  Louann 

d e c o l l e m e n t  zone.  Movement a l o n g  t h e  f a u l t  

a f f e c t e d  s t r a t a  o f  Nesozoic  t h rough  e a r l y  

T e r t i a r y  age .  

Bas inward of t h e  Mexia-Talco f a u l t  zone ,  

a  second g r a b e n  sys t em ( t h e  Edgewood Graben)  

deve loped  p a r a l l e l  t o  t h e  Mexia-Talco t r e n d  

(Rosenkrans  and Marr , 1967) ( F i g .  7 )  . These  

f a u l t s  were a c t i v e  d u r i n g  t h e  J u r a s s i c  and 

became i n a c t i v e  d u r i n g  t h e  E a r l y  C r e t a c e o u s  

b e f o r e  d e p o s i t i o n  o f  t h e  P e t t e t  Limestone  

( F i g .  6 ) .  These  f a u l t s  and r e l a t e d  s t r u c -  

t u r e s  a r e  d i s c u s s e d  i n  more d e t a i l  i n  t h e  

s e c t i o n  t i t l e d  "Low- t o  In termedia te-Ampl i -  

t u d e  S a l t  S t r u c t u r e s . "  

Deformat ion-Free  Zone. 3n bo th  s e i s m i c  p ro -  

f i l e s  S-1 and S-2, a  d e f o r m a t i o n - f r e e  zone 

between t h e  p e r i p h e r a l  g r a b e n  sys t em and t h e  

f i r s t  o c c u r r e n c e  of low-ampl i tude  s a l t  s w e l l s  

( F i g s .  5  and 6 )  u n d e r l i e s  D e l t a  and Bopkins  

C o u n t i e s  t o  t h e  n o r t h  and Kaufman and w e s t e r n  

Van Zandt C o u n t i e s  t o  t h e  west .  The Louann 

S a l t  is r e c o g n i z e d  by prominent  boundary r e -  

f l e c t i o n s  and l a c k  o f  i n t e r n a l  r e f l e c t i o n s  

( J a c k s o n  and H a r r i s ,  1 9 8 1 ) .  Wi th in  t h e  de-  

fo rma t ion - f  r e e  zone,  boundary  r e f l e c t i o n s  a r e  

p l a n a r  and d i v e r g e  bas inward ,  i n d i c a t i n g  a  

t h i c k e n i n g  o f  t h e  s a l t  wedge ( a p p r o x i m a t e l y  

1,020 t o  1 ,920 f e e t ,  o r  340  t o  640 m )  ( Jack-  

s o n  et a l  ., 1 9 8 2 ) .  E x i s t e n c e  o f  t h e  deforma- 

t i o n - f r e e  zone s u g g e s t s  t h a t  a  c r i t i c a l  

t h i c k n e s s  o f  s a l t  ( a p p r o x i m a t e l y  1 ,500 f e e t ,  

or 500 m) must  be p r e s e n t  t o  i n i t i a t e  f l o w  

( Jackson  e t  a1 ., 1 9 8 2 ) .  Kehle (1971) main- 

t a i n e d  t h a t  t h e  d e f o r m a t i o n - f r e e  zone is d i s -  

c o n t i n u o u s  a l o n g  t h e  f u l l  l e n g t h  of t h e  b a s i n  

margin .  

Low- t o  In t e rmed ia t e -Ampl i tude  S a l t  S t r u c -  

t u r e s .  Low-amplitude s a l t  s t r u c t u r e s  oc -  

c u r  bas inward o f  t h e  d e f o r m a t i o n - f r e e  zone i n  

s o u t h e r n  Hopkins ,  s o u t h e r n  R a i n s ,  and w e s t e r n  

Van Zandt C o u n t i e s .  Ampl i tudes ,  i n d i c a t e d  by 

r e l i e f  on  t h e  t o p  o f  t h e  s a l t  a n t i c l i n e s ,  i n -  
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Figure 7. Salt domes and major fault systems, northwestern part of the East 

Texas Basin. 

crease basinward as the salt wedge thickens. deposition of the Smackover Formation; this 

Basinward, folds are commonly tighter and is evidenced by time-thickness variations be- 

salt has pierced some anticlines (Hughes, tween reflections on the top of the Louann 

1968; Kehle, 1971). Seismic profiles indi- Salt and the top of the Gilmer Limestone 

cate thar these low- to intermediate-ampli- (Figs. 5 and 6). Salt migration was probably 

tude structures formed early in the develop- initiated by downward creep that was induced 

ment of the basin. Salt movement began during by sedimentary loading of carbonate deposits 
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(Roge r s ,  1967) and was enhanced by bas inward  

t i l t i n g .  R e s i d u a l  g r a v i t y  maps s u g g e s t  t h a t  

t h e s e  i n i t i a l  s a l t  s t r u c t u r e s  a r e  a l i g n e d  

r o u g h l y  p a r a l l e l  t o  t h e  Mexia-Talco f a u l t  

zone  ( F i g s .  3 and 4 ) .  Hughes (1968)  deduced 

t h a t  s a l t  movement o c c u r r e d  a s  e a r l y  a s  depo- 

s i t i o n  o f  t h e  Norph le t  i n  t h e  M i s s i s s i p p i  

s a l t  b a s i n .  He a l s o  o b s e r v e d  t h a t  low-ampli- 

t u d e  s a l t  s t r u c t u r e s  i n  m a r g i n a l  a r e a s  of t h e  

b a s i n  a r e  commonly a r r a n g e d  i n  r i d g e s  t h a t  

p a r a l l e l  t h e  p e r i p h e r a l  f a u l t s .  

Most growth o f  low-ampl i tude  s a l t  s t r u c -  

t u r e s  a p p a r e n t l y  o c c u r r e d  bef  o r e  d e p o s i t  i o n  

o f  C o t t o n  V a l l e y  c l a s t i c  s e d i m e n t .  T h i s  is 
e v i d e n c e d  on s e i s m i c  p r o f i l e s ,  which show 

l i t t l e  v a r i a t i o n  i n  t i m e - t h i c k n e s s  be tween 

t h e  r e f l e c t i o n s  a t  t h e  t o p  o f  t h e  Gi lmer  

Limestone  and t h e  t o p  o f  t h e  o v e r l y i n g  P e t t e t  

Limestone .  The low-ampl i tude  s a l t  f e a t u r e s  

e x h i b i t  l i t t l e  t o  no s t r u c t u r a l  e x p r e s s i o n  

above t h e  Gi lmer  Limestone .  Th,e t h i n  under-  

l y i n g  s a l t  wedge a p p e a r s  t o  have  l a r g e l y  con- 

t r o l l e d  t h e  s i z e  o f  t h e  s t r u c t u r e s  t h a t  form- 

e d  i n  t h i s  p a r t  o f  t h e  b a s i n .  

Near t h e  Edgewood Graben ( F i g .  7 ) ,  s a l t  

s t r u c t u r e s  o f  i n t e r m e d i a t e  s i z e  a r e  t r u n c a t e d  

by t h e  f a u l t  sys tem.  Rosenkrans  and Marr 

(1967)  m a i n t a i n e d  t h a t  t h e  s a l t  s t r u c t u r e s  

were  g e n e r a t e d  by f a u l t i n g ,  and J a c k s o n  and 

H a r r i s  (1 981) conc luded  t h a t  s a l t  w i t h d r a w a l  

by downdip c r e e p ,  c o i n c i d e n t  w i t h  s ed imen t  

l o a d i n g  w i t h i n  t h e  g r a b e n ,  may have  c a u s e d  

t h e  f a u l t s .  F a u l t  movement a l o n g  t h e  sys t em 

d i s p l a c e d  s t r a t a  o f  L a t e  J u r a s s i c  and E a r l y  

C r e t a c e o u s  age  b u t  ended i n  t h e  E a r l y  C r e t a -  

c e o u s .  S e i s m i c  p r o f i l e  S -2 (F ig .  6 )  i n d i c a t e s  

t h a t  f a u l t i n g  was contemporaneous  w i t h  depo- 

s i t i o n  o f  C o t t o n  V a l l e y  c l a s t i c  s e d i m e n t .  

S e i s m i c  p r o f i l e  5-2 ( F i g .  6 )  a l s o  shows 

e v i d e n c e  o f  d i s p l a c e d  r e f l e c t i o n s  a long  t h e  

Edgewood g r a b e n  d u r i n g  d e p o s i t i o n  o f  t h e  Cot- 

t o n  Val ley-Hoss ton s t r a t a .  The f o l l o w i n g  r e -  

l a t i o n s h i p s  were  o b s e r v e d :  F i r s t ,  a  s a l t  

s t r u c t u r e  u n d e r l i e s  t h e  Edgewood f a u l t ,  b u t  

t h e  e x a c t  r e l a t i o n s h i p  o f  t h e  s t r u c t u r e  t o  

t h e  f a u l t  is n o t  c l e a r  on t h e  s e i s m i c  p ro -  

f i l e .  Second,  r e f l e c t i o n  o f  t h e  Gi lmer  Lime- 

s t o n e  is o f f s e t  down t o  t h e  b a s i n  w i t h o u t  ap- 

p r e c i a b l e  t i m e - t h i c k n e s s  v a r i a t i o n s  w i t h i n  

s e i s m i c  u n i t  B (Tab le  I ) ,  i n d i c a t i n g  t h a t  

most o f  t h e  movement o c c u r r e d  a f t e r  d e p o s i -  

t i o n  o f  t h e  Gi lmer  Limestone .  And t h i r d ,  

s e i s m i c  u n i t  D  t h i c k e n s  o n  t h e  downthrown 

s i d e  o f  t h e  f a u l t ,  n o t  on  t h e  upthrown s i d e ,  

i n d i c a t i n g  t h a t  novement a l o n g  t h e  f a u l t  was 

contemporaneous  w i t h  d e p o s i t i o n  o f  t h e  C o t t o n  

V a l l e y  Group. The f a u l t  t e r m i n a t e s  w i t h i n  

s e i s m i c  u n i t  D (Hoss ton  F o r m a t i o n ) .  

Ev idence  o f  f a u l t s  t h a t  were a c t i v e  

n o r t h w e s t  o f  Van Dome d u r i n g  C o t t o n  Va l l ey -  

Hoss ton  d e p o s i t i o n  is shown on s e i s m i c  pro- 

f i l e s  S-1 ( t o p  s t r u c t u r e ,  F ig .  5 ) .  F i r s t ,  

u p d i p  o f  t h e  f a u l t ,  s e i s m i c  u n i t  A  ( T a b l e  1 )  

is d i s t o r t e d ,  and t h e  c o n f i g u r a t i o n  o f  t h e  

Louann S a l t  c a n n o t  be d i s c e r n e d .  Second,  

s e i s m i c  u n i t  B t h i c k e n s  s l i g h t l y  bas inward o f  

t h e  f a u l t ,  s u g g e s t i n g  t h a t  s a l t  movement oc- 

c u r r e d  d u r i n g  Smackover d e p o s i t i o n .  T h i r d ,  

t h e  Gi lmer  Limestone  r e f l e c t i o n  is c l e a r l y  

o f f s e t  a t  t h e  f a u l t .  F o u r t h ,  s e i s m i c  u n i t  C  

t h i c k e n s  a p p r e c i a b l y  on t h e  downthrown s i d e  

o f  t h e  f a u l t ,  i n d i c a t i n g  movement contempor- 

aneous  w i t h  d e p o s i t i o n  of C o t t o n  V a l l e y  c l a s -  

t i c  s ed imen t .  And f i f t h ,  t h e  f a u l t  t e rmi -  

n a t e s  e i t h e r  i n  t h e  upper  p a r t  o f  t h e  Co t ton  

V a l l e y  o r  i n  t h e  Hoss ton below t h e  P e t t e t  r e -  

f l e c t i o n ,  which is  p l a n a r .  

S a l t  A n t i c l i n e s  and Domes. Wi th in  t h e  s t u d y  

a r e a ,  s a l t  a n t i c l i n e s  and domes occu r  s o u t h  

and e a s t  o f  a  l i n e  t h rough  s o u t h e r n  Hopkins ,  

e a s t e r n  R a i n s ,  c e n t r a l  Van Zandt ,  and c e n t r a l  

Henderson C o u n t i e s  ( F i g .  8 )  . The l o c a t i o n  o f  

s a l t  a n t i c l i n e s  and domes i n  t h e  b a s i n  ap- 

p e a r s  t o  have been c o n t r o l l e d  l a r g e l y  by t h e  

l o c a t i o n  o f  t h e  Smackover-Gilmer c a r b o n a t e  

p l a t f o r m ,  p a r t i c u l a r l y  where Gi lmer  c a r b o n a t e  

s h e l f - e d g e  s t r a t a  o v e r l i e  Smackover d e p o s i t s .  

Rogers  (1967) m a i n t a i n e d  t h a t  a  c a r b o n a t e  

s h e l f - e d g e  f a c i e s  began t o  form d u r i n g  Smack- 

o v e r  d e p o s i t i o n  and c o n t i n u e d  i n  some a r e a s  

d u r i n g  Gi lmer  d e p o s i t i o n ,  r e a c h i n g  a  maximum 

combined t h i c k n e s s  o f  3 ,500  f e e t  (1 ,166 m )  

( F i g .  9 ) .  A c a r b o n a t e  s h e l f  o f  t h i s  t h i c k -  

n e s s  c o u l d  p r o v i d e  a  s t a b l e  p l a t f o r m ,  upon 

which f a n - d e l t a  s e d i m e n t s  o f  t h e  C o t t o n  Val- 

l e y  Format ion would t e n d  t o  s p r e a d  l a t e r a l l y  

r a t h e r  t h a n  t o  s t a c k  v e r t i c a l l y .  The i sopach  

map o f  t h e  C o t t o n  V a l l e y  Group i n d i c a t e s  a  

c l o s e  c o r r e l a t i o n  between t h e  p o s i t i o n  o f  t h e  
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F i g u r e  9. I sopach  map o f  Smackover-Gilmer 

c a r b o n a t e  s h e l f  f a c i e s  (Rogers ,  1967) . I so -  

pach o f  Smackover n o r t h w e s t  o f  dashed  l i n e ,  

combined i s o p a c h  o f  Smackover and Gilmer 

s o u t h e a s t  o f  dashed  l i n e .  

Smackover c a r b o n a t e  s h e l f  edge ,  a s  mapped by 

Eaton (1961) and Rogers  ( 1 9 6 7 ) ,  and t h e  oc- 

c u r r e n c e  o f  Co t ton  V a l l e y  d e l t a i c  d e p o c e n t e r s  

( F i g .  1 0 ) .  S u p e r p o s i t i o n  o f  d e l t a i c  s e d i -  

ments  o c c u r r e d  i n  s y n c l i n e s  t h a t  were l o c a t e d  

between s a l t  r i d g e s  and were immediate ly  ba- 

s inward  of  t h e  o l d e r  c a r b o n a t e  wedge. S a l t  

m o b i l i z a t i o n  was i n i t i a t e d  by bas inward m i -  

g r a t i o n  of  t h e  s a l t  i n t o  r i d g e s  t h a t  f r o n t e d  

t h e  p r o g r a d a t  i o n a l  f  a n - d e l t a  sys tem.  The 

s a l t  r i d g e s  p robab ly  were b a t h y m e t r i c  h i g h s  

t h a t  a c t e d  a s  e f f e c t i v e  sed imen t  dams t o  p e r -  

p e t u a t e  t h e  s y n c l i n e s  a s  d e p o c e n t e r s  u n t i l  

e i t h e r  t h e  unde r ly ing  s a l t  was d e p l e t e d  o r  

t h e  r a t e  of  s e d i m e n t a t i o n  was g r e a t e r  t h a n  

t h e  r a t e  o f  subs idence .  T h i s  a l lowed  t h e  

d e l t a  t o  o v e r r u n  t h e  s a l t  r i d g e .  

During c o n t i n u e d  p r o g r a d a t i o n ,  t h e  f an -  

d e l t a  complex p robab ly  o v e r r a n  t h e  i n i t i a l  

s y n c l i n e  and s a l t  r i d g e  and e s t a b l i s h e d  a  new 

d e p o c e n t e r  bas inward o f  and p a r a l l e l  t o  t h e  

o r i g i n a l  s a l t  r i d g e s .  Consequen t ly ,  s e d i -  

ments  i n  d e p o c e n t e r s  shou ld  be p r o g r e s s i v e l y  

younger toward t h e  c e n t e r  of  t h e  b a s i n .  I n i -  

i t i a l  s a l t  r i d g e s  t h a t  deve loped  d u r i n g  t h e  

L a t e  J u r a s s i c  and E a r l y  C r e t a c e o u s  were l a t e r  

m o d i f i e d  by c o n t i n u e d  s a l t  f low,  which r e -  

s u l t e d  from uneven sed imen t  l o a d i n g  by young- 

e r  s e d i m e n t a r y  u n i t s .  Johnson (1980) showed 

t h a t  a  p r e e x i s t i n g  s a l t  r i d g e  on t h e  o u t e r  

c o n t i n e n t a l  s h e l f  and upper s l o p e  of  t h e  Gulf 

B a s i n  evo lved  i n t o  i n d i v i d u a l  s a l t  domes when 

b u r i e d  by an i n f l u x  of  f l u v i a l - d e l t a i c  s e d i -  

men t s  d u r i n g  t h e  P l i o c e n e .  

A r e s i d u a l  g r a v i t y  map of t h e  s t u d y  a r e a  

i n d i c a t e s  a  p a r a l l e l  ar rangement  of lows and 

h i g h s  (F ig .  3 ) .  A compar ison of  t h e  Co t ton  

V a l l e y  i sopach  map ( F i g .  10)  w i t h  t h e  r e s i d -  

u a l  g r a v i t y  map shows t h a t  sediment  t h i c k s  

g e n e r a l l y  c o i n c i d e  w i t h  g r a v i t y  h i g h s  and 

s a l t  t h i n s ,  whereas  sediment  t h i n s  c o i n c i d e  

w i t h  g r a v i t y  lows and a r e a s  of t h i c k e r  s a l t .  

The approx ima te  p a r a l l e l  a l ignmen t  of  r e s i d -  

u a l  g r a v i t y  lows a g a i n  s u g g e s t s  t h a t  t h e  

o r i g i n a l  s a l t  s t r u c t u r e s  may have been a  s e r -  

i e s  of  p a r a l l e l  s a l t  r i d g e s  t h a t  evo lved  

th rough  t ime  i n t o  s a l t  a n t i c l i n e s  and domes. 

Se i smic  l i n e s  a c r o s s  t h e  s a l t  a n t i c l i n e s  

and domes i n  t h e  s t u d y  a r e a  i n d i c a t e  t h a t  i n  

most c a s e s ,  s a l t  moved a f t e r  d e p o s i t i o n  of  

t h e  Gilmer Limestone,  whereas  low-amplitude 

s t r u c t u r e s  l o c a t e d  i n  t h e  m a r g i n a l  a r e a s  in -  

d i c a t e  pre-Gilmer movement. Deeper s e i s m i c  

r e f l e c t i o n s  nea r  Quitman Dome (Wood County) 

a r e  d i s t o r t e d ,  and t h u s  o b s c u r e  t h e  r e l a t i o n -  

s h i p  between t h e  s a l t  s t r u c t u r e  and t h e  over-  

l y i n g  s e d i m e n t a r y  u n i t s .  However, a  s e i s m i c  

s u r v e y  p r o f i l e  a c r o s s  Mount Sylvan Dome 

(Smith County) shows v i r t u a l l y  no ev idence  of  

pre-Cot ton V a l l e y  s a l t  movement ( F i g .  6 ) .  

West T y l e r ,  t o  t h e  s o u t h e a s t  of  Mount Sylvan 

Dome, and Boynton F i e l d ,  t o  t h e  no r thwes t ,  

a r e  t u r t l e  s t r u c t u r e s  c r e a t e d  by e a r l y  s a l t  

w i thd rawa l  t h a t  s t a r t e d  c o e v a l  w i th  Co t ton  

V a l l e y  d e p o s i t i o n  ( Jackson  et d l . ,  1982) . 
T u r t l e  s t r u c t u r e s  a r e  a n t i c l i n a l  s t r u c t u r e s  

w i t h o u t  s a l t  c o r e s  t h a t  were c r e a t e d  by s e d i -  

ment t h i c k s  i n  p r imary  wi thd rawa l  b a s i n s  

formed by e a r l y  s a l t  w i thd rawa l  (Trusheim, 

1960; Kehle ,  1971; Wood, 1981) .  T u r t l e  

s t r u c t u r e s  p r o b a b l y  were d e p o c e n t e r s  d u r i n g  

d e l t a i c  s e d i m e n t a t i o n  of  t h e  L a t e  J u r a s s i c .  

Se i smic  p r o f i l e  S-1 p a s s e s  t o  t h e  sou th  

o f  Grand S a l i n e  and Van Domes b u t  c r o s s e s  two 

p a r a l l e l ,  l a t e r a l  s a l t  r i d g e s  t h a t  ex tend  

s o u t h e a s t w a r d  from Van Dome ( F i g s .  3 and 5)  
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Figure 10. Isopach map of t h e  Cotton Valley Group. 

(Jackson and Harris, 1981). The seismic sur- ever, was coincident with deposition of Cot- 
vey across the western ridge indicates that ton Valley deltaic sediments (seismic unit C, 
some pre-Gilmer salt movement occurred (seis- Fig. 5). Basinward of the western ridge, no 

mic unit B, Fig. 5). Major movement, how- pre-Gilmer salt movement apparently occurred. 
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SUMMARY 

Se i smic  p r o f i l e s  i n d i c a t e  t h a t  s a l t  

movement o c c u r r e d  a t  d i f f e r e n t  t i m e s  i n  d i f  - 
f e r e n t  p a r t s  o f  t h e  E a s t  Texas  Bas in  and dern- 

o n s t r a t e  t h a t  more t h a n  one mechanism caused  

movement. Within  m a r g i n a l  p a r t s  of  t h e  ba- 

s i n ,  low-amplitude s a l t  s t r u c t u r e s  formed 

d u r i n g  Smackover (pre-Gi lmer)  t ime .  S a l t  m i -  

g r a t i o n  was caused  by l o a d i n g  o f  t h e  Smack- 

o v e r  c a r b o n a t e  d e p o s i t s  i n  c o n j u n c t i o n  wi th  

bas inward t i l t i n g .  Time-thickness  v a r i a t i o n s  

caused  by low-amplitude s a l t  s t r u c t u r e s  a r e  

n o t  i n d i c a t e d  on Co t ton  Val ley-Hosston i s o -  

pach maps. The s i z e s  of  s a l t  s t r u c t u r e s  in -  

c r e a s e  bas inward,  c o i n c i d e n t  w i th  t h i c k e n i n g  

o f  t h e  under l y i n g  s a l t  wedge. 

Basinward of  a  l i n e  runn ing  th rough  cen- 

t r a l  Henderson, Van Zandt ,  and Wood C o u n t i e s ,  

s a l t  movement o c c u r r e d  l a t e r  t h a n  it d i d  i n  

t h e  m a r g i n a l  p a r t s  of  t h e  b a s i n .  S a l t  migra-  

t e d  d u r i n g  d e p o s i t i o n  o f  Co t ton  Valley-Hos- 

s t o n  s t r a t a  a s  a  r e s u l t  of  mass imbalance,  

which was caused  by uneven sed imen t  l o a d i n g .  

Time-ti-iickness v a r i a t i o n s  ( d i v e r g e n c e )  a r e  

e v i d e n t  between s e i s m i c  r e f l e c t i o n s  a t  t h e  

t o p  o f  t h e  Gilmer Limestone and t h e  t o p  of  

t h e  P e t t e t  Limestone. I n  c o n t r a s t ,  r e f l e c -  

t i o n s  a t  t h e  t o p  o f  t h e  Louann S a l t  and t h e  

t o p  o f  t h e  Gilmer Limestone a r e  p a r a l l e l ,  

s u g g e s t i n g  t h a t  s a l t  d i d  n o t  move i n  t h i s  

p a r t  of t h e  b a s i n  u n t i l  C o t t o n  V a l l e y  t ime.  

SEDIMENTOLOGIC FRAMEWORK 

Methodology 

E a r l y  J u r a s s i c  s e d i m e n t a t i o n  was domi- 

n a t e d  by t h e  d e p o s i t i o n  of  c a r b o n a t e ,  evapor-  

i t e ,  and mudstone f a c i e s .  The f i r s t  major 

i n f l u x  of t e r r i g e n o u s  c l a s t i c  sediment  i n t o  

t h e  E a s t  Texas  B a s i n  o c c u r r e d  d u r i n g  t h e  L a t e  

J u r a s s i c  (Co t ton  V a l l e y )  and c o n t i n u e d  i n t o  

t h e  E a r l y  Cre taceous  (Hoss ton )  . 
Bas in  i n f i l l i n g  d u r i n g  t h e  L a t e  J u r a s s i c  

and E a r l y  Cre taceous  produced a  v a r i e t y  of  

complexly  d i s t r i b u t e d  f a c i e s  i n  t h e  E a s t  Tex- 

a s  Bas in  and t h e  a d j a c e n t  North  L o u i s i a n a  Ba- 

s i n .  As a  r e s u l t ,  a  complex nomen la tu re  has  

evo lved  t o  d e s c r i b e  t h e s e  d e p o s i t s .  Because 

t h i s  s t u d y  d e a l s  p r i m a r i l y  wi th  s e d i m e n t a t i o n  

d u r i n g  t h e  L a t e  J u r a s s i c  and E a r l y  Cre ta -  

c e o u s ,  a  r o c k - s t r a t i g r a p h i c  c l a s s i f i c a t i o n  

r e s t r i c t e d  t o  t h o s e  t imes  has  been used.  No 

a t t e m p t  has  been made t o  c l a s s i f y  t h e  Co t ton  

V a l l e y  Group i n  t h e  n o r t h w e s t e r n  p a r t  o f  t h e  

b a s i n  u s i n g  t h e  s t r a t i g r a p h i c  nomencla ture  

t h a t  h a s  been a p p l i e d  t o  t h e  e a s t e r n  p a r t  o f  

t h e  b a s i n  and t o  L o u i s i a n a .  

I n  t h i s  s t u d y ,  t h e  boundary between t h e  

C o t t o n  V a l l e y  Group and t h e  Hosston Formation 

is a r b i t r a r y ,  based on r e g i o n a l  c o r r e l a t i o n s  

and i n f o r m a t i o n  of g e o l o g i c  p i c k s  from s c o u t  

c a r d s .  I n  t h e  n o r t h w e s t e r n  p a r t  of t h e  E a s t  

Texas B a s i n ,  t h e  t o p  o f  t h e  upper Co t ton  Val- 

l e y  Group is d i f f i c u l t  t o  p ick on e l e c t r i c  

l o g s  and s e i s m i c  p r o f i l e s  because  Hosston 

s a n d s t o n e s  o v e r l i e  upper Co t ton  V a l l e y  sand- 

s t o n e s .  N i c h o l s  e t  a l .  (1968) ma in ta ined  

t h a t  d e p o s i t i o n  was c o n t i n u o u s  through Late  

J u r a s s i c  and E a r l y  Cre taceous  t ime excep t  

around t h e  w e s t e r n  and n o r t h e r n  margins  of  

t h e  b a s i n ,  where an  e r o s i o n a l  c o n t a c t  was 

r ecogn ized .  I n  t h e s e  m a r g i n a l  a r e a s ,  a  b a s a l  

Hoss ton cong lomera te ,  r ang ing  i n  t h i c k n e s s  

from 50 t o  100 f e e t  (16 t o  3 3  m ) ,  s e p a r a t e s  

t h e  two f o r m a t i o n s  ( N i c h o l s  et  al., 1968) .  

I t  h a s  no t  been de te rmined  whether t h i s  con- 

g l o m e r a t e  bed o c c u r s  r e g i o n a l l y  o r  whether it 

c o n s i s t s  of  u n r e l a t e d  l o c a l  f a c i e s ,  such a s  

p rox ima l  a l l u v i a l - f a n  d e p o s i t s  o r  b ra ided-  

s t r e a m  c h a n n e l - f i l l  d e p o s i t s .  On t h e  b a s i s  

o f  s e i s m i c  i n t e r p r e t a t i o n s ,  Todd and Mitchem 

( 1 9 7 7 )  r ecogn ized  a  major unconformity  be- 

tween t h e  Co t ton  V a l l e y  Group (Upper J u r a s -  

s i c )  and t h e  Hosston Formatifin (Lower Cre ta -  

c e o u s )  i n  t h e  E a s t  Texas  Basin .  However, we 

d i d  n o t  r e c o g n i z e  a  major unconformity  on 

s e i s m i c  s e c t i o n s  i n  t h e  n o r t ' i u 2 s t e r n  p a r t  of  

t h e  b a s i n .  The d e p o s i t i o r a l  sequence be- 

tween e i t h e r  t h e  Gilmer Limestone (Co t ton  

V a l l e y  Limestone)  o r  t h e  b a s e  of  t h e  Buckner 

A n h y d r i t e  and t h e  t o p  of  t h c  Hosston Forma- 

t i o n  is though t  t o  r e p r e s e n t  one r e g r e s s i v e  

sequence wi th  minor i n t e r r u ~  t i , ~ n s .  The r e -  

g r e s s i o n  was t e r m i n a t e d  by : major t r a n s -  

g r e s s i o n ,  which is ev idence -  i.;y t h e  t r a n s i -  

t i o n  of  t h e  uppermost H o s s t c ~  x'ormation i n t o  

t h e  P e t t e t  Limestone. 
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The volume, t e x t u r e ,  and composition of 

sediment ,  t h e  n a t u r e  of t h e  sediment-disper- 

s a l  system, and t h e  geometry of sands of t h e  

Cotton Valley Group and Hosston Formation 

were s t u d i e d  using sandstone-percent  and n e t -  

sandstone maps. These were supplemented by 

r e g i o n a l  s t r a t i g r a p h i c  c r o s s  s e c t i o n s ,  e l e c -  

t r i c  l o g s ,  isopach maps, and w e l l  c u t t i n g s .  

A sandstone-percent  map is an e f f e c t i v e  way 

t o  r e v e a l  sand-body geometry because it mini- 

mizes t h e  e f f e c t  of  t h i c k n e s s  v a r i a t i o n s  

w i t h i n  a  mappable u n i t  (Krumbien and S l o s s ,  

1959; Kaiser et a l . ,  1978). S t r a t i g r a p h i c  

markers a r e  v i r t u a l l y  absent  i n  t h e  Cotton 

Valley Group and Hosston Formation wi th in  t h e  

northwestern p a r t  of t h e  bas in ;  t h e r e f o r e ,  

sandstone maps r e p r e s e n t  t h e  composite sand- 

s t o n e  t h i c k n e s s  of superposed f a c i e s .  The 

cumulat ive va lues  do not r e f l e c t  t h e  geometry 

of  i n d i v i d u a l  sand bodies ,  so  i n t e r p r e t a t i o n  

o f  i n d i v i d u a l  d e p o s i t i o n a l  systems from t h e s e  

maps should be done c a u t i o u s l y .  Brown (1969) 

observed t h a t  some d e p o s i t i o n a l  systems ap- 

pear  t o  remain i n  approximately t h e  same geo- 

g r a p h i c  p o s i t i o n  through t ime;  when t h i s  oc- 

c u r s ,  s i m i l a r  systems would tend t o  s t a c k  

v e r t i c a l l y  and thus  be revea led  i n  a  g r o s s  

l i t h o l o g i c  map. 

Source Area 

The same source a r e a  suppl ied  t e r r i g e -  

nous c l a s t i c s  t o  t h e  E a s t  Texas Basin dur ing  

both t h e  Late  J u r a s s i c  (Cotton Val ley)  and 

t h e  Ear ly  Cretaceous (Hoss ton) .  Deposi t ion 

o f  Cotton Valley t e r r i g e n o u s  c l a s t i c s  i n  t h e  

E a s t  Texas Basin sugges t s  t h a t  a  r e a c t i v a t i o n  

o f  t h i s  source a r e a  along t h e  nor thern  and 

western margins of  t h e  bas in  began a s  e a r l y  

a s  t h e  La te  J u r a s s i c .  The C e n t r a l  Mineral 

Region and t h e  Ouachita ,  Arbuckle, and Wichi- 

t a  Mountains were a l l  h igh lands  dur ing  t h e  

La te  J u r a s s i c  and E a r l y  Cretaceous (Imlay, 

1943) (Fig.  4 ) .  

P a t t e r n s  of  t h e  net-sandstone and sand- 

s tone-percent  maps ( F i g s ,  19 and 20) sugges t  

t h a t  during t h e  Late  J u r a s s i c ,  t e r r i g e n o u s  

c l a s t i c s  were d e l i v e r e d  t o  t h e  Eas t  Texas Ba- 

s i n  by many small  s t reams  and r i v e r s .  This  

d i f f e r s  from t h e  major r i v e r  and t r i b u t a r y  

system i n  Louis iana  and M i s s i s s i p p i ,  where an 

a n c e s t r a l  M i s s i s s i p p i  River was the  p r i n c i p a l  

f l u v i a l  system e n t e r i n g  t h e  North Louisiana 

Basin (Thomas and Mann , 1 966) . 
Tongues of q u a r t z  conglomerate along t h e  

northwestern and nor thern  margins of the ba- 

s i n  i n  t h e  Cotton Valley Group and throughout  

t h e  Hosston Formation were probably der ived  

from t h e  Ouachita ,  Arbuckle, and Wichi ta  

h igh lands .  T e x t u r a l  matur i ty  and t h e  domi- 

nance of very f i n e  gra ined  t o  f ine-gra ined  

sandstone sugges t  t h a t  o l d e r  sedimentary rock 

surrounding t h e  bas in  dur ing  t h e  La te  J u r a s -  

s i c  and E a r l y  Cretaceous was a l s o  an impor- 

t a n t  source of t e r r i g e n o u s  c l a s t i c  sediment 

f o r  t h e  Eas t  Texas Basin. Most of t h e  sand- 

s t o n e  is q u a r t z a r e n i t e  and subarkose. 

Depos i t iona l  Systems 

Fan-Delta Processes and Environments. The 

Cotton Valley Group and t h e  Hosston Formation 

a r e  thought t o  be a  l a r g e  fan-de l ta  deposi-  

t i o n a l  system. A fan  d e l t a  is an a l l u v i a l  

f a n  t h a t  progrades i n t o  a  body of water from 

an ad jacen t  highland (Holmes, 1965; McGowen, 

1970). Fan-delta d e p o s i t s  e x h i b i t  a  higher  

r a t i o  of coarse-grained t o  f i n e - g r a i n e d  sed i -  

ment than  e i t h e r  l o b a t e  or e longa te  d e l t a s  

(Erxleben,  1975). C h a r a c t e r i s t i c a l l y ,  f a n  

d e l t a s  have r e l a t i v e l y  smal l  d ra inage  a r e a s  

and f l a s h y  r u n o f f ,  and they a r e  suppl ied  by 

bed-load s t reams  bra ided  t o  t h e  t o e  of t h e  

d e l t a  (McGowen, 1970). Aggradation a?d pro- 

g r a d a t i o n  occur  on ly  dur ing  per iods  of  high 

d i s c h a r g e  (McGowen, 1970) . 
Rates of p rograda t ion  a r e  c o n t r o l l e d  by 

sediment supply,  by d i s c h a r g e  r a t e s  of t h e  

f l u v i a l  system supplying t h e  f a n  d e l t a  with 

sediment, by i n t e n s i t y  of  marine processes  

(whether t h e  f a n  d e l t a  is debouching i n t o  a  

low-energy o r  high-energy marine environ-  

ment ) ,  and by depth of water .  Heavy s e a s o n a l  

r a i n s  o r  f l o o d s  a r e  e s s e n t i a l  t o  providing 

d i scharge  r a t e s  capable  of t r a n s p o r t i n g  l a r g e  

q u a n t i t i e s  of sand-size sediment t o  t h e  t o e  

of t h e  f a n  d e l t a .  Sediment is s t o r e d  i n  

channe ls  dur ing  p e r i o d s  of low r a i n f a l l ,  

whereas sediment is e n t r a i n e d  during f l o o d s ,  

when r a p i d  prograda t ion  occurs  (Casey, 1980) . 
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F i g u r e  1 1. Gum Hollow f a n - d e l t a  m d e l  (McCawen, 5 970) . 
McGowen (1970) a t t r i b u t e d  major growth o f  t h e  

Gum Hollow f a n  d e l t a  t o  t h r e e  p r i n c i p a l  depo- 

s i t i o n a l  e v e n t s :  The heavy s p r i n g  r a i n s  of  

1966 and t h e  heavy r a i n s  a s s o c i a t e d  w i t h  Hur- 

r i c a n e  Beulah i n  1967 and w i t h  T r o p i c a l  Storm 

Candy i n  1968. During p e r i o d s  of  low f l u v i a l  

d i s c h a r g e ,  d i s t a l  p a r t s  o f  t h e  a c t i v e  f a n  

d e l t a s  a r e  mod i f i ed  by mar ine  p r o c e s s e s .  In-  

a c t i v e  l o b e s  a r e  s u b j e c t  t o  d e s t r u c t i o n a l  

p r o c e s s e s  y e a r  round.  The g r e a t e s t  r a t e s  o f  

p r o g r a d a t i o n  occur  when f a n  d e l t a s  debouch 

i n t o  shal low-water  low-energy env i ronmen t s .  

P r o g r a t i o n  i s  accomplished by l a t e r a l  s h i f t s  

i n  s i t e s  o f  d e p o s i t i o n ,  r e s u l t i n g  i n  a  com- 

p l e x  o v e r l a p p i n g  o f  f a n - d e l t a  l o b e s  (Casey, 

1980) . 
McGowen (1970) s u b d i v i d e d  f a n  d e l t a s  in -  

t o  two subenvironments- - fan  p l a i n s  and d i s t a l  

fans--based on t h e i r  dominant s e d i m e n t a r y  

p r o c e s s  ( F i g .  1 1 ) .  The f a n  p l a i n  i n c l u d e s  

t h e  s u b a e r i a l  p a r t  of  t h e  f a n  d e l t a  and is 

dominated by b ra ided- s t r eam f l u v i a l  p r o c e s -  

s e s .  A b r a i d e d  s t r e a m  is d e f i n e d  by Leopold 

e t  dl. (1964) a s  a  c h a n n e l  d i v i d e d  i n t o  sev -  

e r a l  c h a n n e l s  t h a t  s u c c e s s i v e l y  meet and r e -  

d i v i d e .  A bra ided- s t r eam sys t em is  composed 

o f  bed-load s t r e a m s  wi th  r a p i d  d i s c h a r g e  

f l u c t u a t i o n s .  F i n e r  sediment  is t r a n s p o r t e d  

th rough  t h e  sys t em w i t h o u t  accumula t ing ;  con- 

s t r u c t i o n a l  f e a t u r e s  i n c l u d e  bo th  l o n g i t u d i n -  

a l  and t r a n s v e r s e  b a r s .  With t h e  absence o f  

muddy l e v e e s  and t o p  s t r a t a ,  t h e  c h a n n e l  

banks  a r e  e a s i l y  e r o d e d ;  t h u s ,  b a r s  t e n d  t o  

l a t e r a l l y  c o a l e s c e ,  forming c o n t i n u o u s  and 

e x t e n s i v e  sand  s h e e t s  (Walker and Can t ,  

1979) ( F i g .  12) . 
The d i s t a l  f a n  i n c l u d e s  t h e  t r a n s i t i o n a l  

zone between t h e  s u b a e r i a l  f an  p l a i n  and t h e  

subaqueous  p a r t  of t h e  f a n  d e l t a  (McGowen, 

1970) . F l u v i a l  and marine  i n t e r a c t i o n  pro- 

d u c e s  a  complex environment .  Marine pro-  

c e s s e s  domina te  t h i s  p a r t  of  t h e  f a n  d e l t a  

e x c e p t  d u r i n g  p e r i o d s  of  h igh  d i s c h a r g e ,  when 

f l u v i a l  i n f l u e n c e  is e v i d e n t .  During p e r i o d s  

o f  low d i s c h a r g e ,  d e l t a - f r o n t  s e d i m e n t s  a r e  

reworked i n t o  b a r s ,  s p i t s ,  and s h o a l s  (Lucchi  

et dl., 1981) ( F i g .  1 3 ) .  I n a c t i v e  f a n  d e l t a  

l o b e s  a r e  c o n t i n u o u s l y  mod i f i ed .  C h a r a c t e r -  

i s t i c  env i ronmen t s  i n c l u d e  marshes ,  d e s t r u c -  

t i o n a l  b a r s ,  i n t e r t i d a l  zones ,  and e o l i a n  

mounds (McGowen, 1970) . B e n t h i c  f auna  may 

m i g r a t e  i n t o  t h e  d e l t a  f r o n t  and t h e  aban- 
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SUCCESSION OF 
B R A I D E D  A L L U V I A L  
DEPOSITS 

Figure 12. Braided-stream m d e l  (Rust, 1978). 

doned c h a n n e l  a r e a s  (Casey,  1980) . 
Wescot t  and E t h r i d g e  (1980) p r e s e n t e d  an 

e x c e l l e n t  s y n o p s i s  o f  modern and a n c i e n t  de- 

p o s i t s  t h a t  a r e  though t  t o  be f a n  d e l t a  s y s -  

tems.  Examples o f  modern f a n  d e l t a s  t h a t  de- 

bouch i n t o  mar ine  env i ronmen t s  i n c l u d e  t h e  

Gum Hollow f a n  d e l t a  (McGowen, 1 9 7 0 ) ,  t h e  

Y a l l a h s  f a n  d e l t a  (Wescot t  and E t h r i d g e ,  

1 9 8 0 ) ,  and t h e  f a n  d e l t a s  a s s o c i a t e d  wi th  

g l e c i a l  outwash a long  t h e  c o a s t  o f  I c e l a n d  

(Ward e t  dl., 1976; Boothroyd and Nummendal, 

1978) and t h e  c o a s t  o f  A laska  (Boothroyd and 

Ashley,  1975; Boothroyd,  1976; Galloway, 

1976; Boothroyd and Nummedal, 1978) . Temper - 
a t u r e s  va ry  c o n s i d e r a b l y  between t h e s e  geo- 

g r a p h i c  a r e a s ;  t h e  i n t e n s i t y  of  mar ine  pro-  

c e s s e s  a f f e c t i n g  t h e  d i s t a l  marg ins  o f  t h e  

f a n  d e l t a s  a l s o  v a r i e s .  However, many of t h e  

p r o c e s s e s  c o n t r o l l i n g  s e d i m e n t a t i o n  a r e  s i m i -  

l a r .  For example,  t h e  f a n  d e l t a s  a r e  f ed  by 

b ra ided- s t r eam f l u v i a l  sys t ems  t h a t  e x h i b i t  

r a p i d l y  f l u c t u a t i n g  d i s c h a r g e  r a t e s ,  which 

a r e  c o n t r o l l e d  by s e a s o n a l  e v e n t s ;  most o f  

t h e  f a n s  p r o g r a d e  i n t o  r e l a t i v e l y  s h a l l o w  

water  ( t h e  width  o f  t h e  s h e l f  v a r i e s  wi th  

each  g e o g r a p h i c  l o c a t  i o n )  . 
Cotton Valley-Hosston Fan-Delta System. 

D e p o s i t s  of t h e  C o t t o n  V a l l e y  Group and Hos- 

s t o n  Format ion a r e  though t  t o  be a  sys t em o f  

c o a l e s c i n g  f a n  d e l t a s  t h a t  p rograded  from t h e  

wes t ,  n o r t h w e s t ,  and n o r t h .  F a c i e s  i n t e r p r e -  

t a t i o n s  a r e  based on sands tone -pe rcen t  v a l -  

u e s ,  s a n d s t o n e  d i s t r i b u t i o n ,  e l e c t r i c  l o g  r e -  

S u b o e r o l  D e l t a  R a i n  T r a n s ~ t o n a l  Z o n e  Subaqueous D e l t o  

Fan  P l o ~ n  
(Proximal Fan Delta) 

Bra~ded - Stream Chonnels 

Della Front 
(Distal Fan Delta) 

Reworked Delta Front 

Figure 13. Diagrammatic cross section of fan-delta subenvironments 

(after Lucchi et a l . ,  1981). 
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sponse patterns, descriptions of well cut- 

tings (appendix A), and lithologic descrip- 

tions from other studies. Lack of core data 

precludes the study both of sedimentary 

structures and of detailed relationships 

among vertical sequences of facies within the 

Cotton Valley Group and Hosston Formation. 

Cotton Valley Group. Faciesr-Facies of the 

Cotton Valley Group can be divided into three 

general categories: prodelta deposits, delta- 

front deposits, and braided stream deposits, 

all components of a fan-delta system (Figs. 

2, 14 through 18). Prodelta deposits compose 

a thin subordinate facies in the study area; 

however, the facies thickens basinward. It 

consists of black or green calcareous, fos- 

siliferous mudstone interbedded with light- 

gray to light-brown crystalline limestone and 

shelly, sandy limestone. Minor amounts of 

very fine-grained sandstone and siltstone oc- 

cur within the facies. 

Delta-front deposits consist of alter- 

nating beds of sandstone and mudstone and a 

few thin beds of sandy limestone. Sandstone, 

the dominant lithology, is white to light 

gray and very fine-grained to fine-grained, 

containing glauconite, shells, and finely 

disseminated carbonized plant fragments. In- 

terbedded mudstone is dark gray to black to 

green. Thick beds of conglomeratic sandstone 

occur in the proximal areas. 

Braided-stream fluvial deposits consist 

of white to light red, very fine-grained to 

f ine-grained sandstone, conglomeratic sand- 

stone, and chert-gravel quartz and conglomer- 

ate. Thin beds of red and green mudstone oc- 

cur as a subordinate lithology. Conglomerate 

is more common updip, extending basinward as 

tongues (Newkirk, 1971), This facies exhib- 

its blocky electric log patterns with sharp 

(erosional) bases and tops, characteristic of 

braided-stream deposits (Erxleben, 1975; Gal- 

loway et dl., 1979) . Well-developed upward- 

coarsening or upward-fining sections are rare 

to absent. 

Sarldstone Distribution,--Sandstone distribu- 

tion in the Cotton Valley Group is indicated 

on the sandstone-percent map (Fig. 19). 

Higher sandstone-percent values are restrict- 

ed to the basin margin, and values decrease 

basinward. Many dip-oriented sandstone-rich 

belts extend across Kaufman, Hunt, Hopkins, 

and northwestern Van Zandt Counties, suggest- 

ing the presence of many smaller streams in 

this part of the study area. Basinward, the 

dip-oriented sandstone geometry appears to 

change into a northeast to southwest strike- 

oriented trend. The change in orientation of 

sandstone trends marks the fluvial-marine in- 

terface. Seaward of this area, dominant ma- 

rine processes had reworked sandstones into 

strike-oriented facies. This change in ori- 

entation seems to coincide with the position 

of an older Smackover -Gilmer carbonate shelf 

described by Eaton (1961) and Rogers (1967) 

(Fig 9). 

The Cotton Valley Group gradually thick- 

ens basinward toward a line that runs through 

central Henderson, central Van Zandt, and 

north-central Wood Counties (Fig. 10). Ba- 

sinward of this line, the isopach contours 

outline parallel-aligned, strike-oriented 

thicks and thins. When compared with the re- 

sidual gravity map (Fig. 3 ) ,  sediment thicks 

correspond to salt-poor (gravity highs) , and 
sediment thins overlie salt structures (grav- 

ity lows). Parallel sandstone thicks indi- 

cate successive seaward depocenters of pro- 

grading fan deltas. 

The area where the Cotton Valley Group 

gradually thickens basinward is coincident 

with subjacent Smackover-Gilmer carbonate 

shelf facies. The combined thickness of the 

Smackover-Gilmer deposits is approximately 

3,500 feet (1,067 m). The isopach map of the 

Cotton Valley suggests that the Smackover- 

Gilmer shelf was a stable platform over which 

the advancing Cotton Valley fan deltas pro- 

graded both laterally and basinward. Super- 

position of deltaic sediments occurred in 

synclines that were located between salt 

ridges immediately basinward of the Smack- 

over-Gilmer carbonate shelf edge. The thick- 

ness of the Louann Salt, which directly de- 

termined the amount of salt available for the 

formation of salt structures, also controlled 

the rate and amount of subsidence that occur- 

red coeval with sedimentation. 
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Figure 14. Stratigraphic cross section A-A' through Hopkins and Wood Counties. 
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Figure 15, Stratigraphic cross section B-B' through Hunt, Rains, and Wood Counties. 
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The net-sandstone map i n d i c a t e s  t h a t  

sandstone-r ich b e l t s  c o i n c i d e  with t h i c k  i so-  

pach t rends  of t h e  Cotton Valley Group (Fig.  

2 0 ) .  Net-sandstone va lues  i n c r e a s e  gradua l ly  

a c r o s s  t h e  Smackover-Gilmer s h e l f ;  beyond t h e  

s h e l f  edge, net-sandstone highs correspond t o  

sediment t h i c k s  i n d i c a t e d  on t h e  Cotton Val- 

l e y  isopach map (Fig.  l o ) .  Net-sandstone 

t h i c k s  co inc ide  with sa l t -poor  a r e a s  (Fig.  

3) - 
Sediment accumulation around t h e  north-  

e r n  and western margins of t h e  bas in  appears  

t o  have been c o n t r o l l e d ,  i n  p a r t ,  by contem- 

poraneous f a u l t i n g  i n  t h e  Mexia-Talco f a u l t  

zone. In Kaufman County, f o r  example, mas- 

s i v e  sandstone u n i t s  i n  t h e  upper Cotton Val- 

l e y  Group a r e  up t o  600 f e e t  (183 m )  t h i c k .  

These u n i t s  a r e  thought t o  be superposed 

braided-stream d e p o s i t s  t h a t  accumulated e a r -  

l y  i n  grabens of t h e  Mexia-Talco f a u l t  zone. 

Subsidence was a c c e l e r a t e d  by accumulation of 

t h i c k  braided-stream d e p o s i t s  composed of  

q u a r t z  and pebble conglomerate and f i n e -  t o  

medium-grained sandstone.  

Hosston Formation.Facres.--Two f a c i e s  con- 

s t i t u t e  t h e  Hosston Formation: a  braided-  

s t ream f a c i e s ,  which is dominant, and a  t r a n -  

s i t i o n a l  shal low marine f a c i e s ,  which is sub- 

o r d i n a t e .  The braided-stream d e p o s i t s  repre -  

s e n t  t h e  s u b a e r i a l  fan-p la in  f a c i e s ,  a  compo- 

nent  f a c i e s  of t h e  l a r g e r  f a n - d e l t a  system 

( F i g s ,  11 through 13) .  F l u v i a l  sedimentat ion 

ended with a  major t r a n s g r e s s i o n  r e f l e c t e d  by 

a  t r a n s i t i o n a l  shal low marine f a c i e s  re -  

s t r i c t e d  t o  t h e  upper 100 t o  200 f e e t  (33 t o  

67 m )  of  t h e  Hosston Formation. The t r a n s i -  

t i o n a l  d e p o s l t s  grade i n t o  t h e  over ly ing  Pet-  

t e t  Formation (Limestone) .  

The f l u v i a l  f a c i e s  is composed of con- 

g lomera t ic  sandstone and whi te  t o  l i g h t - r e d ,  

f i n e -  t o  medium-grained sandstone;  l i g h t - g r a y  

t o  red muddy sandstone;  whi te  t o  pale-red 

s i l t s t o n e ;  and t h i n  beds of red and gray ish-  

q reen  mudstone. Carbonaceous and l i g n i t i c  

n a t e r i a l  occurs  i n  some sandstone u n i t s .  

Q u a r t z  and pebble conglomerate beds occur 

throughout the  s e c t i o n  but a r e  more common 

i n  t h e  lower p a r t  of t h e  formation (Bushaw, 

1968; Nichols e t  a l . ,  1968) (Appendix A ) .  

E l e c t r i c  log  p a t t e r n s  of i n d i v i d u a l  sand beds 

a r e  blocky and have sharp  ( e r o s i o n a l )  lower 

and upper boundaries .  Upward-f in ing  and up- 

ward-coarsening log  responses a r e  r a r e .  Su- 

p e r p o s i t i o n  of braided-stream d e p o s i t s ,  oc- 

c u r r i n g  contemporaneous with f a u l t i n g ,  is not 

a s  apparent  h e r e  a s  it is i n  t h e  Cotton Val- 

l e y  Group. 

The upper 100 t o  200 f e e t  (33 t o  6 7  m )  

of t h e  Hosston Formation c o n s i s t s  of i n t e r -  

bedded whi te  t o  l i g h t - r e d ,  very f ine-grained 

t o  f ine-gra ined  sands tone ;  g r a y  mudstone; and 

gray  t o  l i g h t - t a n  sandy, f o s s i l i f e r o u s ,  oo- 

l i t i c  l imestone.  Uppermost Hosston d e p o s i t s  

r e f l e c t  a  decrease  i n  t h e  sediment supply t o  

t h e  E a s t  Texas Basin because of a  s h i f t  from 

dominantly f l u v i a l  d e p o s i t s  t o  dominantly ma- 

r i n e  d e p o s i t s .  

Sandstone Distr ibut ion.--Sandstone d i s t r i b u -  

t i o n  wi th in  t h e  Hosston Formation is charac-  

t e r i z e d  by d ip-or ien ted  sandstone-r ich b e l t s  

i n  proximal a r e a s  (Fig.  21) .  There is, how- 

ever ,  a  change from many d ip-or ien ted  high- 

sandstone-percent  t r e n d s  i n  t h e  Cotton Val- 

l e y  t o  a  s i n g l e  dominant dip-oriented sand- 

s t o n e  t rend  i n  t h e  Hosston cen te red  i n  Hunt 

County (F igs .  19 and 21) . Narrower sand- 

s tone-percent  t r e n d s  i n  t h e  Hosston occur  

around t h e  nor thern  margin of t h e  bas in  (Fig.  

22) .  The sandstone-percent  map sugges t s  t h a t  

t h e  Cotton Valley dra inage  system had 

evolved,  by Hosston t ime ,  from an immature 

f l u v i a l  complex made up of  many smal le r  

s t reams i n t o  a  more mature system, t h e  p r i n -  

c i p a l  d ra inage  system being l o c a t e d  i n  t h e  

northwestern p a r t  of t h e  s tudy a rea .  

I n  g e n e r a l ,  net-sandstone and isopach 

t r e n d s  i n  t h e  Hosston Formation (Figs.  22 and 

23) resemble t h o s e  of t h e  Cotton Valley 

Group. Thickness  and net-sandstone values of 

t h e  Hosston Formation g r a d u a l l y  increase  ba- 

sinward a c r o s s  the  sub jacen t  Smackover-Gilmer 

s t a b l e  ca rbona te  p la t fo rm.  Basinward of t h e  

p la t fo rm,  t h e  p a r a l l e l  high-net-sandstone 

t r e n d s  and sediment t h i c k s  i n  t h e  Cotton Val- 

l e y  Group co inc ide  with those  of t h e  Hosston 

Formation. Thickness v a r i a t i o n s ,  however, 

a r e  not a s  g r e a t  w i t h i n  t h e  Hosston, suggest-  

ing t h a t  most of t h e  Hosston d e l t a i c  sedimen- 
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through Kaufman and Van Zandt Counties. 
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Figure  18. S t r a t i g r a p h i c  c r o s s  s e c t i o n  E-E' through Henderson County. 
\ 

I ,  Z 
t a t i o n  was basinward of t h e  s tudy  a r e a .  A f l a t  s a l t  s u r f a c e .  Kehle suggested t h a t  mass 

map showing d e p o s i t i o n a l  environments during imbalance, r e s u l t i n g  from uneven sediment 

middle Hosston time i n d i c a t e s  a  s i m i l a r  t r e n d  load ing ,  has  g r e a t e r  impact on i n i t i a l  s a l t  

(Fig.  8  o f  Bushaw, 1968). Basinward, t h e  migrat ion than any o ther  mechanism. He a t -  

Hosston Formation i n c r e a s e s  i n  t h i c k n e s s  from t r i b u t e d  uneven sediment loading t o  s e v e r a l  

800 t o  1,350 f e e t  (244 t o  412 m )  ; t h e  Cotton sedimentary p r o c e s s e s ,  such a s  reef  develop- 

Valley Group e x h i b i t s  a  s i m i l a r  i n c r e a s e ,  ment, formation of submarine fans  a t  t h e  base 

from 1,400 t o  5,800 f e e t  (427 t o  1,700 m ) .  of  a  c o n t i n e n t a l  s l o p e ,  and prograda t ion  o f  

d e l t a i c  and s t r a n d l i n e  systems. According t o  

DEPOSITIONAL AND STRUCTURAL MODEL t h i s  model, t h e  underlying s a l t  flows l a t e r -  

a l l y  away from t h e  sedimentary anomaly, 
The model s e l e c t e d  f o r  use i n  t h i s  s tudy  thereby  forming an i n i t i a l  withdrawal basin.  

was proposed by Kehle (1971) t o  e x p l a i n  t h e  With cont inued accumulation of sediment, t h e  

i n i t i a t i o n  of s a l t  movement on an o r i g i n a l l y  withdrawal bas in  e n l a r g e s  s o  t h a t  s a l t  r i d g e s  
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F i g u r e  19. Sandstone-percent map of the Cotton Valley Group. 

a r e  formed basinward of t h e  sediment t h i c k s .  Bishop (1978) proposed a  s i m i l a r  model 

Lehner ( 1  969) and Wart i n  ( 1  973) documented t o  e x p l a i n  t h e  emplacement of piercement dia-  

t h e  presence of analogous f e a t u r e s  on t h e  p i r s .  H i s  model emphasized t h e  importance of 

a b y s s a l  p l a i n  and lower c o n t i n e n t a l  s l o p e  i n  uneven sediment loading but  a l s o  suggested 

t h e  nor thern  Gulf of Mexico. a d d i t i o n a l  f a c t o r s  t h a t  might c o n t r i b u t e  t o  
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Figure 20. Net-sandstone map of the Cotton Valley Group. 

the formation of incipient salt structures; tionship between sedimentation and salt tec- 
these include regional dip, sedimentation tonics in the western Gulf Basin. He distin- 
rate, progradation rate, sediment density, guished two main types of sedimentation 

thickness of overburden, and thickness of the styles and their related salt structures. In 
under lying salt. the first type, high-constructive lobate del- 

Fisher (1973) proposed a direct rela- taic systems initiate mobilization of salt 
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Figure 21. sandstone-percent map of the Hosston Formation. 

and t h e  s a l t  m i g r a t e s  l a t e r a l l y  i n t o  i n t e r -  i e n t  s t a g e s .  The second t y p e  is c l o s e r  t h a n  

d e l t a i c  a r e a s ,  r e s u l t i n g  i n  t h e  f o r m a t i o n  o f  t h e  f i r s t  t o  t h e  s a l t  s t r u c t u r e s  t h a t  a r e  

d i a p i r s  between t h e  major d e l t a i c  l o b e s .  I n  t h o u g h t  t o  have formed d u r i n g  d e p o s i t i o n  o f  

t h e  second t y p e ,  s t r i k e  d e p o s i t i o n a l  sys t ems  t h e  L a t e  J u r a s s i c  f a n  d e l t a  sys tem.  

g e n e r a l l y  induce  broad s a l t  r i d g e s ,  r a t h e r  I n  u s i n g  t h e s e  two m d e l s  t o  e x p l a i n  how 

t h a n  d i s c r e t e  s a l t  s t r u c t u r e s ,  i n  t h e  i n c i p -  L a t e  J u r a s s i c  d e p o s i t i o n a l  sys t ems  e f f e c t e d  
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Figure 22. Isopach map of the Hosston Formation. 

s a l t  m i g r a t i o n ,  t h e  f o l l o w i n g  sequence  o f  T r i a s s i c  b a s i n s  t o  t h e  wes t .  The O u a c h i t a  

e v e n t s  is s u g g e s t e d :  R e v e r s a l  o f  d i p  a l o n g  Mounta ins  t o  t h e  n o r t h  were low-lying and 

t h e  r i f t  margin  a l l owed  an  i n f l u x  o f  t e r r i g e -  t h u s  s u p p l i e d  o n l y  a  s m a l l  q u a n t i t y  o f  t e r r i -  

nous  c l a s t i c s  i n t o  t h e  E a s t  Texas  B a s i n  d u r -  genous  c l a s t i c  s e d i m e n t ,  which was l i m i t e d  

i n g  t h e  L a t e  J u r a s s i c  and E a r l y  C r e t a c e o u s .  m o s t l y  t o  t h e  n o r t h e r n  p e r i p h e r y  o f  t h e  ba- 

B e f o r e  t h a t  t i m e ,  main d r a i n a g e  a l o n g  t h e  s i n .  

w e s t e r n  marg ins  o f  t h e  b a s i n  f lowed i n t o  t h e  As t h e  s u p p l y  of t e r r i g e n o u s  c l a s t i c  
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Figure 23. Net-sandstone map of the Hosston Formation. 

sediment increased ,  Cotton Valley and Hosston was a s t a b l e  p la t fo rm,  and although r e g i o n a l  

fan-de l ta  systems,  which were advancing subsidence occur red ,  it impeded t h e  formation 

southward and eastward and were suppl ied  by a of l o c a l  depocenters .  Most l i k e l y ,  t h e  s e a s  

braided-stream complex, began prograding over t h e  ca rbona te  p la t fo rm were shal low and 

a c r o s s  t h e  Smackover-Gilmer ca rbona te  s h e l f  t h e  r a t e  of p rograda t ion  of t h e  advancing 

i n  t h e  Eas t  Texas Basin (Fig.  2 4 ) .  The s h e l f  d e l t a i c  complex was r a p i d .  Low-amplitude 
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EXPLANATION 

Conqlomerate 
Mudstone 

Shelf -edge 
and sandstone a corbonates Evoporttes NO SCALE 

Sardstone L ~ m e s + o ? e  - Direction of soit  v o v e q e n t  

F i g u r e  24. S t r u c t u r a l  and d e p o s i t i o n a l  model o f  s a l t  m i g r a t i o n  i n  t h e  n o r t h w e s t e r n  p a r t  of  t h e  

E a s t  Texas  B a s i n  d u r i n g  L a t e  J u r a s s i c  and E a r l y  C r e t a c e o u s  t ime.  

s a l t  s t r u c t u r e s  occur  under t h e  Smackover- 

Gilmer s h e l f  complex, a p p a r e n t l y  t h e  r e s u l t  

o f  downward c r e e p  t h a t  was caused  by l o a d i n g  

o f  c a r b o n a t e  d e p o s i t s  (Roger s ,  1 9 6 7 ;  Jackson 

and H a r r i s ,  1981) . These low-ampl i tude s a l t  

s w e l l s  a r e  n o t  e v i d e n t  i n  t h e  o v e r l y i n g  Cot- 

t o n  Val ley-Hosston sed imen t s .  

Basinward o f  t h e  a n c i e n t  J u r a s s i c  s h e l f  

edge ,  t h e  r a t e  of  p r o g r a d a t i o n  s lowed,  w h i l e  

s u b s i d e n c e  caused  by s a l t  m i g r a t i o n  and i n -  

c r e a s e d  wa te r  d e p t h  a l lowed  t h e  f a n  d e l t a  

complex t o  s t a c k  up, forming e l o n g a t e  depo- 

c e n t e r s .  S a l t  mig ra t ed  bas inward ,  forming a  

s a l t  r i d g e  i n  f r o n t  of t h e  sed imen t  wedge. 

T h i s  r i d g e  a c t e d  as a  dam and t h e r e b y  en- 

hanced t h e  e f f e c t i v e n e s s  o f  t h e  s y n c l i n e  a s  a  

sed imen t  t r a p .  As t h e  Louann S a l t  became de- 

p l e t e d  th rough  bas inward m i g r a t i o n ,  s u b s i -  

dence s lowed and a l lowed  a g g r a d a t i o n  t o  s u r -  

p a s s  it .  Consequen t ly ,  each subsequen t  depo- 

c e n t e r  and a s s o c i a t e d  s a l t  r i d g e  s h i f t e d  ba- 

s i n w a r d ,  r e s u l t i n g  i n  a  s e r i e s  of  p a r a l l e l  

s a l t  r i d g e s  and sed imen t  t h i c k s .  A s  t h e  o ld -  

e r  s a l t  r i d g e s  became b u r i e d ,  c o n t i n u e d  s a l t  

m i g r a t i o n  evo lved  t h e  o r i g i n a l  s a l t  r i d g e s  

i n t o  s e p a r a t e  s a l t  s t r u c t u r e s ,  such a s  s a l t  

a n t i c l i n e s  and domes. 

Toward t h e  end o f  E a r l y  C r e t a c e o u s  t ime ,  
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t h e  volume o f  t e r r i g e n o u s  c l a s t i c  s ed imen t  

e n t e r i n g  t h e  E a s t  Texas  Bas in  d e c r e a s e d .  The 

t r a n s i t i o n a l  n a t u r e  of  t h e  uppermost Hosston 

and marine  d e p o s i t s  i n  o v e r l y i n g  u n i t s  i n d i -  

c a t e  t h a t  a  mar ine  t r a n s g r e s s i o n  o c c u r r e d .  

CONCLUSIONS 

S u b s u r f a c e  mapping o f  t h e  C o t t o n  V a l l e y  

and Hosston d e p o s i t i o n a l  sys t ems  and s u b j a -  

c e n t  s a l t  s t r u c t u r e s  l e a d s  t o  f o u r  major con- 

c l u s i o n s  r e g a r d i n g  t h e  r o l e  o f  b a s i n  i n f i l -  

l i n g  i n  t h e  h i t i a t i o n  o f  s a l t  movement wi th -  

i n  t h e  n o r t h w e s t e r n  p a r t  of  t h e  E a s t  Texas 

Bas in .  Absence o f  d a t a  i n  t h e  c e n t r a l  p a r t  

o f  t h e  b a s i n ,  however,  p r e c l u d e s  d e l i n e a t i o n  

o f  t h e  bas inward e x t e n t  of  t h e  proposed depo- 

s i t i o n a l  sys t ems .  

F i r s t ,  a  p r o g r a d i n g  f a n  d e l t a  sys t em 

compr i ses  t h e  Co t ton  Val ley-Hosston s t r a t i -  

g r a p h i c  u n i t s .  The s t r a t a  between t h e  Gilmer 

and P e t t e t  Limestones  were d e p o s i t e d  d u r i n g  a  

p e r i o d  o f  r e g r e s s i o n  t h a t  was ended by a  ma- 

j o r  post -Hosston t r a n s g r e s s i o n .  The t r a n s -  

g r e s s i o n  is  evidenced by t r a n s i t i o n a l  s h a l l o w  

mar ine  s t r a t a  i n  t h e  upper 100 t o  200 f e e t  

( 3 3  t o  66 m )  o f  t h e  Hosston Format ion and by 

upward g r a d a t i o n  i n t o  t h e  o v e r l y i n g  P e t t e t  

Limestone.  

Second,  t h e  i n i t i a l  movement o f  s a l t  

t h a t  o c c u r r e d  i n  t h e  p rox ima l  p a r t s  o f  t h e  

E a s t  Texas Bas in  d u r i n g  Smackover d e p o s i t i o n  

was t h e  r e s u l t  o f  downward c r e e p  t h a t  was i n -  

duced by l o a d i n g  o f  c a r b o n a t e s  and was en- 

hanced by bas inward t i l t i n g  ( Jackson  and Har- 

r i s ,  1981) .  The r e s u l t i n g  s a l t  movement pro-  

duced s m a l l  s a l t  s t r u c t u r e s .  R e l i e f  on t h e  

s a l t  s t r u c t u r e s  i n c r e a s e d  bas inward ,  c o i n c i -  

d e n t  w i th  t h i c k e n i n g  of  t h e  s a l t  wedge. 

T h i r d ,  s a l t  mob i l i zed  by mass imbalance 

was induced by Co t ton  V a l l e y  and Hosston d e l -  

t a i c  d e p o s i t i o n .  Uneven sed imen t  l o a d i n g  was 

c o n t r o l l e d  by t h e  p o s i t i o n  o f  t h e  u n d e r l y i n g  

Smackover-Gilmer c a r b o n a t e  s h e l f .  The Smack- 

over-Gilmer c a r b o n a t e  s h e l f  comprised a  s t a -  

b l e  p l a t f o r m  t h a t  impeded l o c a l  s u b s i d e n c e  

and v e r t i c a l  a g g r a d a t i o n  of d e l t a i c  d e p o s i t s .  

T h e r e f o r e ,  advanc ing  Co t ton  Val ley-Hosston 

f a n  d e l t a s  s p r e a d  l a t e r a l l y  and bas inward,  

d e p o s i t i n g  a  f a i r l y  uniform wedge o f  s e d i -  

ments  t h a t  g r a d u a l l y  t h i c k e n e d  bas inward.  

Mass imbalance became a  v i a b l e  mechanism t o  

i n i t i a t e  s a l t  mvement  o n l y  when t h e  advanc- 

i n g  f a n  d e l t a s  p rograded  bas inward o f  t h e  

s t a b l e  c a r b o n a t e  p l a t f o r m .  S a l t  mig ra t ed  ba- 

s inward  o f  t h e  p r o g r a d i n g  sediment  wedge, 

forming a  p rox ima l  i n c i p i e n t  w i thd rawa l  b a s i n  

and d i s t a l  s a l t  r i d g e .  Subsequent  depocen- 

t e r s  and s a l t  r i d g e s  s h i f t e d  bas inward,  form- 

i n g  p a r a l l e l  s ed imen t  t h i c k s  and s a l t  r i d g e s .  

F o u r t h ,  p a r a l l e l  s a l t  r i d g e s  t h a t  formed 

d u r i n g  d e p o s i t i o n  o f  t h e  Co t ton  V a l l e y  and 

Hosston a p p a r e n t l y  were t h e  i n i t i a l  s t a g e  i n  

t h e  development  o f  s a l t  a n t i c l i n e s  and domes. 

Through c o n t i n u e d  l o a d i n g ,  t h e  s a l t  r i d g e s  

evo lved  i n t o  d i s c r e t e  s a l t  s t r u c t u r e s .  Domal 

growth a p p e a r s  t o  depend d i r e c t l y  on c o n t i n -  

ued sed imen t  l o a d i n g ,  which o c c u r s  d u r i n g  

p e r i o d s  of  major d e l t a i c  d e p o s i t i o n  where t h e  

u n d e r l y i n g  s a l t  wedge is a d e q u a t e l y  t h i c k .  
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Elec t r i c  log t rac ings  and descr ip t ions  of rotary well cut t ings  ( r e fe r  t o  Fig. 2 for locat ion) .  
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E. C. J o h n s t o n  Co. No. 1 M a r t i n  G a s  U n i t  
P a n  A m e r i c a n  P e t r .  C o r p .  Brown G a s  U n i t  B-1 
P a n  A m e r i c a n  P e t r .  C o r p .  No.1 N i c h o l s  G a s  U .  

C a r a w a y  a n d  S m i t h  P a r k e r  G a s  U n i t  No. 2 
R. J. Caraway  No. 1 S t o n e  ( F r u i t v a l e  GU) 
C o n t i n e n t a l  O i l  Co. No. 1 E l l i o t  
H a l b o u t y  No. 1 Rowan 
M i d w e s t  e t  a l .  No. 1 C l a r k  
P u r e  O i l  Co. D-8 S w a i n  No. 11 

R o c k w a l l  E x p l o r a t i o n  Co. No. 1 W a l l a c e  
W. M. H u g h e s  No. 1 B i l l i n g s  
T h e  T x 1 O i l  C o r p .  No. 1 L i s t o n  
S o u t h l a n d  R o y a l t y  Co. No. 1 F r o s c h  U n i t  
U n i o n  T e x .  P e t . - L a c a l  P e t .  No. 1 P h i l l i p s  
R. J. C a r a w a y  No. 1 Y a t e s  
S u p e r i o r  O i l  Co. No. 1 P o r t e r  
R. J .  C a r a w a y  No. 1 P a r k e r  
R. J. Caraway  No. 1 G i l m o r e  
P a n  A m e r i c a n  P e t r .  C o r p .  No. 1 Hobbs 

Humble O i l  & R e f i n i n g  Co. 
Max P r a y  No. 1 C a r t e r  
P a n  A m e r i c a n  P e t r .  C o r p .  No. 1 S o r r e l 1  
Rudman R e s o u r c e s ,  I n c .  No. 1 Hammck 
L a k e  R o n e l  O i l  C o . - B i l l  R o s s  No. 1 S h a v e r  
B. S m i t h ,  G. L e h n e r t z ,  W .  P e r r y m a n  No. 1 L e e  
Lone  S t a r  P r o d u c i n g  Co. 1-B A l l y n  
T e x a s  I n t e r s t a t e  O i l  & Gas  Co. No. 1 C o t t o n  

C o u n t y  

Hopk i n s  
H o p k i n s  
Hopk i n s  
H o p k i n s  
Hopk i n s  
wood 
Wood 
Wood 
Wood 

Hunt  
R a i n s  
R a i n s  
R a i n s  
Wood 
Wood 

Kauf man 
Kauf man 
Van Z a n d t  
Van Z a n d t  
Van Z a n d t  
Van Z a n d t  
Van Z a n d t  
Van Z a n d t  
Van Z a n d t  
Van Z a n d t  
Van Z a n d t  

Kaufman 
Kaufman 
Kaufman 
K a u f n ~ n  
Kauf man 
Van Z a n d t  
Van Z a n d t  
Van Z a n d t  
Van Z a n d t  
Van Z a n d t  

N a v a r r o  
H e n d e r s o n  
H e n d e r s o n  
H e n d e r s o n  
H e n d e r s o n  
He nde  r s o n  
H e n d e r s o n  
H e n d e r s o n  






