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Mobilization of t h e  Louann Salt  c rea ted  t h e  present  s t ructura l  configuration i n  

t h e  centra l  par t  of t h e  East  Texas Basin and was t h e  major control  on hydrocarbon 

accumulation in t h e  area.  Sd t -cored  anticlines, tur t le-s t ructure  anticlines, and s a l t  

diapirs were  produced by flow of sal t .  Of these,  t h e  most  prolific oil- and gas- 

producing s t ructures  have been anticl ines with deep  sa l t  cores. These d e e p s e a t e d  s a l t  

domes uplifted thick s t ra t igraphic  sections; thus, the i r  cres ta l  anticlines a r e  m d t ip le -  

zoned productive structures.  Turt le-structure anticl ines a r e  less  Important  as 

hydrocarbon traps. Low productivity of tur t le-s t ructure  anticl ines compared with 

sd t -cored  anticl ines rnay resul t  f rorn l a t e r  development of t u r t l e  s t ruc tu res  and f rom 

uplift of a relat ively thinner s t ra t igraphic  section. Production associated with shallow 

sal t  domes has been relat ively minor. If a large  amount of oil or  gas  a c c u m d a t e d  over  

t h e  ear ly  pillow fo rms  of these  diapirs, then much of it may have leaked along fau l t s  

associated with dome growth or  been caused by erosion& breaching of reservoirs over  

t h e  dome c res t  a f t e r  uplift. Deeper exploration s f  each  type of s t ruc tu re  (salt-cored 

anticlines, turt le-structure anticlines, and shallow sa l t  domes) may be productive to 

t h e  oil and gas companies, 

Shallow sa l t  domes in East  Texas have been evaluated as repositories fo r  

isolation of nuclear waste,  A s ~ t a b d e  site must not harbor n a t u r d  resources "chat 

might a t t r a c t  in teres t  and lead to fu tu re  breaching of t h e  repository, Substant id  

hydrocarbon a c c u m d a t i o n s  have not been discovered at most  of t h e  shallow domes in  

East  Texas. However, these  domes have a t t r a c t e d  much drilling act iv i ty  primarily 

because of highly success fd  exploration of shallow sa l t  domes in  t h e  Gulf Coas t  Basin. 



INTRODUCTION 

The East  Texas Basin (fig. 1) is bounded on t h e  north and west  by t h e  Mexia- 

Talco Faul t  System, a series of normal faul ts  f ormlng subparallel, s tr ike-t  rending, e n  

echelon grabens. The Sabine Updift defines t h e  east margin of t he basin. The Elkhart 

Graben - Mount Enterprise Faul t  System, w h c h  g e n e r d l y  coincides with a t rend of 

salr-cored anticiiwes, marks t h e  southern l imit  of t h e  study area .  Most o ther  s d t  

s%Yructures in t h e  basin, both piercement and nonpiercement s a l t  domes, a r e  concen- 

t r a t e d  d o n g  t h e  axis of t h e  basin. 

Commercial  in teres t  in and act ive  oil and gas exploration of the  East  Texas 

Basin have spanned many decades, in part  because of t h e  d i v e r s i v  of hydrocarbon 

traps in t h e  area. Most of the  p t r o l e u m  in t h e  basin accumulated in  th ree  kinds of 

traps: (1) t raps  with s t ructura l  closures adjacenx t o  faul ts  of t h e  M e ~ a - T a l c o  F a d t  

System; (2 )  t raps  re la ted t o  t h e  Sabine Uplift,  such as the  giant East  Texas fiedd; and 

(31 t raps re la ted t o  sa l t  movement in t h e  centra l  par t  of t h e  basin, As part  of a study 

sf the  suitabijity of sa l t  domes in East  Texas for isolation of nuclear wastes, our 

research examined hydrocarbon "caps of t h e  third category. This report  discusses sa l t  

mobilization, delineates t h e  major s d t - r e l a t e d  s t ructures ,  and describes t h e  distribu- 

tion of hydrocarbons w i t b n  t h e  centra l  part  of t h e  basin, 

SALT TECTONICS 

Maximum deformation s f  Jurassic,  Cretaceous ,  and Ter t iary  s t r a t a  in t h e  East  

Texas Basin r e s d t e d  from t h e  development of sa l t  s t ructures  in t h e  c e n t r d  part  of the  

basin (figs,%, 2, 3, and 4). Salt  swructures formed by flowage of t h e  Middle Jurassic 

Eouann Sdt. Seismic profiles of the  a r e a  g e n e r d l y  show an undeformed basal sa l t  

contact, a suggestion t h a t  units underlying t h e  sa l t  a r e  not similarly deformed (fig. 5). 

These seismic lines also indicare "cat in the  centra l  part  of the  basin, Upper Jurassic - 
Lower Cretaceous  clastics of t h e  Bossier-Pettet interval  normally a r e  t h e  oldest 

s t r a t a  above t h e  Eouann Salt  tha t  exhibit major variations in thickness indicative of 

contemporaneous sa l t  flow (figs, 5 and 6) .  Therefore,  initial sa l t  mobilization in this 

area probably coincided with t h e  inf1u.x of f luvid-del ta ic  sediments that  consti tute 

much of t h e  Bossier-Pettet interval, An exception is near  Bakwood sd t  dome, where 

t h e  variable thickness of the Smackover Limestone suggests tha t  s a l t  flowed before 

deposition of t h e  Bossier Formation (Kreit ler  and others,  1981). 





VANZANDT CO 
! 

SMITH CO I RUSK CO 
SE 

IAUFUAN c0 ~ ! 

Figure 2. Northwest-southeast dip section across t h e  East  Texas Basin. Movement of 
sal"ceformed Jurassic,  Cretaceous,  and Ter t iary  s t r a t a  and c rea ted  diapirs, salt-cored 
anticlines, and turt le-structure anticlines. Sal t  diapirs such a s  Mount Sylvan Dome 
developed along t h e  centra l  axis of t h e  basin. 

One of t h e  most  prominent models describing salt-dome format ion was developed 

by Prusheim (1960) f rom his study of t h e  Zechstein Sal t  of northern Europe. 

Trusheim" soded  can  be used t o  explain similar f ea tu res  in East  Texas (fig. 7). 

Initially, sa l t  flows lateral ly t o  form a nonpiercing pillow s t ruc tu re  (fig. 7A, 7B). A 

rim syncdine develops f a r  from t h e  dome c res t  in t h e  a r e a  of sa l t  withdrawal, and i t  

fills by subsequent sedimentation. S t r a t a  thin over t h e  growing s t ructure .  As t h e  

mother sa l t  is depleted from t h e  rim syncline, t h e  syncline and t h e  corresponding 

depocenter migra te  domeward (fig. PIC and D). With t h e  onset  of diapirism, t h e  sa l t  

pillow begins t o  def la te ,  and anticl ines may form from t h e  thickened sediments at the  

s i t e  of t h e  original rim synclines (fig. 7D). Such anticl ines a r e  t e rmed  "turtle- 

s t ruc tu re  anticlinese' because they a r e  typically broad and rounded. In t h e  m a t u r e  

dome (fig, 7E), t h e  rim syncline and pinch-out of t h e  mother  sa l t  have migrated to t h e  



Figure 3. St ruc tu re  map  of t h e  base of t h e  Austin Chalk in t h e  Eas t  Texas  Basin 
showing deformation of s t r a t a  caused by sa l t  movement.  Datum is  sea level. Faul ts  
modified f rom Geomap Company (1980). 





Figure  5. Southeas t -nor thwest  se ismic  sec t ion  ac ros s  t h e  Van Dome  a rea .  Unmigra ted  
se ismic  sec t ion  cour t e sy  of Teledyne  Explorat ion Company.  T h e  c r e s t a l  an t ic l ine  and  
associa ted  f a u l t s  t r a p  hydrocarbons over  t h e  deep  s a l t  pillow. Dome  loca t ion  shown irt 
f i gu re  1. 

base of t h e  d o m e  s o  t h a t  f u r t h e r  s ed imen t  loading should no t  cause  addit ional  d o m e  

growth. 

T h e  evolut ion of t h e  s a l t  and  tu r t l e - s t ruc tu re  an t ic l ines  c a n  b e  in t e rp re t ed  using 

well and se ismic  d a t a ,  Fo r  example ,  s i t e s  of in i t ia l  s a l t  wi thdrawal  nor th  and south  of 

Mount Sylvan Dome  (fig. 6)  a r e  marked  by th ickened s t r a t a  in t h e  P e u t e - C o t t o n  

Valley Limestone  in terva l ,  These  a r e  now tu r t l e - s t ruc tu re  ant icl ines.  T h e  domeward  

thinning of Upper Jurassic-Lower C r e t a c e o u s  s t r a t a  no r th  and south  of Mount Sylvan 

Dome  r e f l e c t s  a n  ea r ly  pillow s t a g e  of t h e  d o m e  s imi lar  t o  t h a t  shown in  f igu re  7G,  

whereas  domeward-thickening sed imen t s  documen t  t h e  migra t ion  of t h e  rim syncline 

t o  nea r  t h e  d o m e  e d g e  by t h e  end  of Buda deposi t ion (similar t o  fig. 7D). 

Because s a l t  diapirs  develop f rom s a l t  pillows, domes  display a wide r ange  of 

evolut ionary ma tu r i ty .  In t h e  E a s t  Texas  Basin, s a l t  s t r u c t u r e s  in which t h e  t o p  of s a l t  

i s  below 6,000 f t  (1,829 m )  l i f t  t h e  surrounding and overlying s t r a t a  up in to  broad 

ant icl ines.  Shallower s t r u c t u r e s  normally a r e  much  sma l l e r  and m o r e  ma tu re ;  t he i r  

r im synclines typical ly have  moved adjaceslt  t o  t h e  dome,  and  t h e  d o m e  m a y  "pierces'  

t h e  surrounding sediments .  In t h i s  r epor t ,  s a l t  s t r u c t u r e s  m o r e  than  6,000 f t  (1,829 rn) 

d e e p  a r e  classif ied as s a l t  pi810ws7 a n d  t h e  a rched  s t r a t a  above  t h e m  a r e  caIled salt- 

co red  ant icl ines.  T h e  shal low s a l t  s t r u c t u r e s  a r e  ca l led  shal low s a l t  domes ,  or  diapirs,  

Using well  and residual gravi ty  survey  d a t a ,  w e  de l inea ted  and  mapped shal low 

s a l t  domes ,  sal t -cored ant ic l ines ,  and  tu r t l e - s t ruc tu re  an t ic l ines  within t h e  c e n t r a l  

p a r t  of t h e  Eas t  Texas  Basin (fig. 8). Fi r s t ,  shal low salt domes  a n d  anticlEnaB 

s t r u c t u r e s  w e r e  ident i f ied  wi th  well d a t a  and  a f e w  se i smic  profiles. S d t - c o r e d  

ant ic l ines  w e r e  then  d i f f e ren t i a t ed  f r o m  tu r t l e - s t ruc tu re  an t ic l ines  by their  negat ive  
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Figure 6. South-north seismic section across Mount Sylvan Dome. P re -Pe t t e t  sediment thicks have 
formed turt le-structure anticl ines on each  side of t h e  dome. Hydrocarbons a r e  trapped in t h e  faul ted  
c r e s t  of t h e  northern tur t le-s t ructure  anticl ine in t h e  Bud Lee  and Lindale fields. Dome location 
shown in f igure  1, Unrnigrated seismic section courtesy of Teledyne Exploration Company. 



Figure 7. Model of evolution of sa l t  domes and tur t le-s t ructure  anticlines A through E 
(modified from Trusheim, 1960). A, Initial configuration. B, C.  Sal t  pillow s t a g e  with 
distant  rim syncline. D, E. Sal t  diapir stage. Rim syncline is  adjacent  t o  dome, 
Turtle-structure anticl ine is fully developed. 

gravity anomalies; turt le-structure anticl ines display relat ively positive gravity values 

because they lack any underlying sa l t  core. Well d a t a  verified t h a t  t h e  Bossier-Pettet 

s t r a t a  a r e  relatively thick in most  tur t le-s t ructure  anticl ines and t h a t  subjacent s t r a t a  

above t h e  basement a r e  uniformly thick. These relat ions disappear on t h e  flanks of 

t h e  basin where s t r a t a  thin and where o ther  types of s t ruc tu res  exist.  

Well-developed tu r t l e  s t ruc tu res  a r e  surrounded by shallow sa l t  domes and salt-  

cored anticlines. Several of t h e  tu r t l e  s t ructures  a r e  elongated, narrow s t ructures  

(fig. 8) t h a t  consist of small,  aligned, discontinuous a reas  of closure. They a r e  

associated with systems of normal faul ts  t h a t  trend along t h e  length of t h e  s t ructure ,  

The elongate pa t t e rn  of these  tu r t l e  s t ructures  suggests t h a t  some of t h e  shallow s a l t  

domes and salt-cored anticlines developed f rom elongate sa l t  ridges t h a t  were  

subsequently dissected by changes in direction of sa l t  movement.  Salt-cored anticl ines 

a r e  broad, subcircular s t ructures  t h a t  typically a r e  also overlain by normal faul ts  

bounding cres ta l  grabens. 



Figure 8. Shallow sal t  domes (salt s t ruc tu res  < 6,000 f t deep), salt-cored anticl ines 
(salt s t ructures  >6,000 f t  deep), tur t le-s t ructure  anticlines, and hydrocarbon fields of 
t h e  cen t ra l  Eas t  Texas Basin. 



OIL GAS 

Figure  9. Re la t ive  hydrocarbon production associa ted  wi th  s a l t  s t r u c t u r e s  and tur t le -  
s t r u c t u r e  an t ic l ines  In t h e  c e n t r a l  Eas t  Texas  Basin. Product ion  d a t a  a r e  f rom t h e  
Railroad Commission of Texas  (1'378) and  t h e  In terna t ional  OiB Scou t s  Associat ion 
(cumulat ive through 1978). 

F lowage of salt c r e a t e d  t h e  present  s t ruc tu ra i  configurat ion and contrslded 

hydrocarbon accumula t ion  in t h e  c e n t e r  of t h e  basin, Woodbury and o t h e r s  (1988) 

showed t h a t  s a l t  domes  a r e  t r a p s  f o r  hydrocarbons wherever  domes  occur  on t h e  

pe r ime te r  of t h e  Gulf of Mexico and around t h e  world. They found t h a t  in  Eas t  Texas,  

Nor th  Louisiana, and  Mississippi, 38 pe rcen t  s f  t h e  cu r ren t ly  known hydrocarbons a r e  

assoc ia ted  wi th  s a l t  domes  o r  t u r t l e - s t ruc tu re  an"sis1ines. Our  s tudy focuses  on t h e  

cen t r a l  pa r t  of t h e  Eas t  Texas  Basin, where  s a l t  movemen t  was  t h e  dominant  t e c t o n i c  

s t y l e  and  where  sa l t - re la ted  s t r u c t u r e s  c a n  be eas i%y ident i f ied ,  In t h e  c e n t r a l  basin, 

$8.5 percen t  of t h e  oil and  90,3 pe rcen t  of t h e  gas  produced before  1979 a r e  r e l a t ed  t o  

sal t -cored ant icl ines,  shallow s a l t  domes,  o r  t u r t l e - s t ruc tu re  an t ic l ines  (fig. 93, 

STRATIGRAPHIC OCCURRENCE OF HYDROCARBON RESERVOIRS 

Sediments  t h a t  f i l l  t h e  E a s t  Texas  Basin compr i se  seve ra l  a l t e rna t ing  sequences  

of mar ine  and nonmarine s t r a t a  ranging in a g e  f rom L a t e  Tr iass ic  (3) through Eocene  

(fig. 4); Jurass ic ,  Cre t aceous ,  and  Te r t i a ry  s t r a t a  yield hydrocarbons.  Product ion  d a t a  

through 1978 show s o m e  trends.  Hydrocarbon production f r o m  Ju ras s i c  rocks  in t h e  

c e n t r a l  E a s t T e x a s  Basin was  r e s t r i c t ed  t o  gas-bearing sands tones  of t h e  C o t t o n  Valdey 

Group. 



Of t h e  Lower C r e t a c e o u s  sediments ,  l imes tones  and dolomi tes  of t h e  Rodessa,  

J ames ,  and  P e t t e t  Members  of t h e  Lower  Glen  Rose  Forma t ion  w e r e  t h e  major  oil- 

producing units  through 1978; lesser  amoun t s  of oil w e r e  produced f rom t h e  l imes tones  
of t h e  Georgetown and Freder icksburg  Groups and f r o m  sands tones  of t h e  Paluxy and 

Travis  P e a k  Formations.  Rodessa carbonates ,  along wi th  s o m e  sand lenses,  a r e  t h e  

major  gas  reservoirs  in t h e  c e n t r a l  p a r t  of t h e  basin, account ing  f o r  abou t  49 pe rcen t  

sf t h e  t o t a l  gas  production through 1978, Signif icant  amoun t s  of gas  have  also been  

produced f r o m  Travis  P e a k  (Hosston) sandstones.  

Sandstones of t h e  Eagle  Ford  and Woodbine Groups a r e  t h e  major  Upper 

Cre t aceous  oil and g a s  reservoirs.  Be fo re  1979, t h e  Woodbine sands tones  a lone  

produced over  82 pe rcen t  of t h e  oil derived f r o m  t h e  c e n t r a l  p a r t  of t h e  basin, which 

does  not  include t h e  prol if ic  Eas t  Texas  f ield.  Lesser  amoun t s  of oil c a m e  f rom t h e  

Austin and P e c a n  G a p  Chalks  and f r o m  t h e  Naca toch  Sand and t h e  mar l  of t h e  Navarro  

Group. 

Minor amoun t s  of oil w e r e  produced f r o m  Ter t i a ry  sands tones  of t h e  Wilcox 

Group over  Boggy C r e e k  Dome. Smal l  amoun t s  of gas  w e r e  produced f rom sands tones  

of t h e  C a r r i z o  Forma t ion  over Slocum Dome. 

STRUCTURAL ASSOCIATION OF HYDROCARBON RESERVOIRS 

Salt-Cored Anticl ines 

Of t h e  t h r e e  s t r u c t u r a l  f e a t u r e s  descr ibed  (shallow s a l t  domes,  sa l t -cored  

ant icl ines,  and  tu r t l e - s t ruc tu re  anticlines),  by f a r  t h e  mos t  prol if ic  oil and gas  t r a p s  

a r e  t h e  sal t -cored ant icl ines.  Fields assoc ia ted  wi th  t h e s e  s t r u c t u r e s  have  produced 

a lmos t  76 percen t  of t h e  oil and  78  pe rcen t  of t h e  gas  in t h e  c e n t r a l  Eas t  Texas  Basin 

(fig. 9). 

Ent rapmen t  of hydrocarbons on sal t-cored ant ic l ines  i s  contro1led mainly by 

s t ruc tu ra l  closure. Associated f a u l t s  and  c r e s t a l  grabens  provide secondary  t raps ,  

These  s t ruc tu ra l  e l emen t s  a r e  visible on a se i smic  profi le  of Van D o m e  (fig. 5). 

S t ra t igraphic  t r a p s  a r e  also impor t an t  In many  f ie lds  assoc ia ted  wi th  salr-cored 

anticdines. 

Trapping mechanisms vary  among  fields. S imple  c losure  t r a p s  hydrocarbons of 

t h e  Woodbine Format ion  in t h e  ant ic l ine  at t h e  Buffalo f ie ld  (Smith, 1951). Cayuga,  
Hawkins, Herring,  Nor thwest  Slocum, Van, and  Elkhar t  f ie lds  a r e  t rapped by closure 

aga ins t  normal  f a u l t s  over  o r  on t h e  f lanks  of an t ic l ines  (Jones, 1951; Wendlandt, 

1951a; Mosnce and Ba t t an ,  1959; Ewing and Woodhams, 1963; Be t t s ,  1951; Schoeneck,  



19511, Other fields such as C a m p  Hill, North Slocum, and David Gail a r e  

structural/stratigraphic t raps  tha t  combine t h e  dip of s t r a t a  on t h e  flanks of salt-  

cored anticlines with strat igraphic or lithologic variations such as decreased porosity 

or t h e  unconformity at t h e  base of t h e  Austin Chalk (Trueheart ,  1951; Love and others,  

1957). Hydrocarbon accumulations at Opelika and West Slocum fields (Love and 

others, 1957; Procter ,  1951b) a r e  controlled by anticlinal t raps  and faul ts  combined 

with updip or la tera l  variations in permeability and porosity. 

As a group, salt-cored anticlines produce hydrocarbons from s t r a t a  of L a t e  

Jurassic t o  Eocene age  (fig. 4). Because they uplift very thick strat igraphic sections, 

their  cres ta l  anticlines typically a r e  multiple-zoned producers ( table 11, For example,  

Van Dome produces hydrocarbons from many reservoirs ranging in age  from Nacatoch 

t o  Cot ton Valley. However, t h e  minor production from Cot ton  Valley s t r a t a  (0.17 per- 

cen t  of gas from salt-cored anticlines) and t h e  absence of production from deeper 

units a r e  unexpected, given their  favorable structure.  Many of t h e  salt-cored 

anticlines have not been thoroughly explored at depth. If diagenesis has not limited 

porosity and permeability, fu ture  exploration will almost certainly uncover substantial, 

deep accumulations over salt-cored anticlines. 

Turtle-Structure Anticlines 

The second most prolific hydrocarbon production a reas  in t h e  cen t ra l  East  Texas 

Basin a r e  t h e  fields associated with turt le-structure anticlines. They have produced 

almost 22 percent of t h e  oil and over 7 percent of t h e  gas in t h e  centra l  basin (table 2; 

fig. 9). Two explanations account fo r  t h e  lower productivity of tu r t l e  s t ructures  

re la t ive  t o  salt-cored anticlines, (1) Turtle-structure anticlines were  formed a f t e r  t h e  

salt-cored anticlines (fig. 7); so  petroleum tha t  migrated before development of t h e  

tu r t l e  s t ruc tu re  moved toward t h e  adjacent,  growing, d e e p s a l t  structure.  (2) A 

relatively thinner strat igraphic section exhibits t h e  anticlinal closure over the  turt le-  

s t ruc tu re  anticlines. Turtle s t ructures  do not grow upward and a r e  therefore  buried by 

younger sediments. Furthermore,  unlike a salt-cored anticline, a turt le-structure 

anticline does not involve all t h e  s t r a t a  down t o  t h e  salt .  S t r a t a  deposited a f t e r  t h e  

salt ,  but before the  sa l t  mobilized and t h e  rim syncline developed, a r e  probably f la t -  

lying (fig, 7E). If tu r t l e  s t ructures  developed primarily from Schuler-Travis Peak 

depositional centers,  i t  is unlikely t h a t  deeper s t r a t a  would be productive from 

structural  t raps  related t o  sa l t  migration. Production associated with tur t le  s t ruc tu res  

has in f a c t  been restr icted t o  Cretaceous  s t r a t a  ranging from the  Travis Peak 

Formation t o  t h e  Pecan Gap Chalk (fig. 4; table  2). 



TaMe I. Hydrocarhn production asociated with sdt-cored mtidirnes M,OQO ft  &ep), 
centrd  mt Texa Barn,* 

Aso~ateQ Crude 0 d  Gross Gas 
Fidd Wt Structwes Reservoir Prodrue$ion, bbl Produaion, r n d  

Southeas t  
Buffalo  

South Buffalo 

South Buffalo 

South Buff a10 

Woodbine 

Woodbine 
Rodessa 
P e t t e t  
Woodbine 
Woodbine 

Buffalo  
Nor theas t  

Buffalo 
Oakwood 
Herr ing 

Buff a10 
Buffalo  

Woodbine 
N a c a t o c h  
P e c a n  G a p  
Sub-Clarksville 
Woodbine 
Sub- Clarksvi l le  

Herr ing 
Herr ing 

Navar ro  
Crossing 

Navar ro  
Crossing 

Woodbine 
Glen Rose  
P e t t e t  
Sub-Clarksville Nor theas t  

Navar ro  
Crossing 

Eikhar t  

Navar ro  
Grossing 

Woodbine 
P e t t e t  
Woodbine 
Woodbine 
Woodbine 
Woodbine 
C a r r i z o  
Sub-Clarksville 
Woodbine 
Sub-Clarksville 
Sub-Clarksville 
Woodbine 
Woodbine 
Woodbine 

Snake  C r e e k  
Lake  Mary 
Days Chape l  
Eas t  C a m p  Hi11 
C a m p  Hill 

Slocum 
Slocum 
Slocum 
Slocum 
Slocurn 

North Slocum 
Eas t  Slocum 

Slocum 
Shocum 

West Sdocum 
Southwest  

Slocum 
Slocurn 
David Gai l  
Northwest  

Slocum 
Kathy  Gail  
F l e e t o  
Nevis 

Slocum 
Slocum 

Slocum 
Slocum 
Slocum 

Woodbine 
Sub-Ciarksville 
Woodbine 

F l e e t o  
F l e e t  o 
F l e e t o  

Woodbine 
Sub-Clarksville 
Woodbine 
Rodessa 
Navar ro  
Woodbine 
Rodessa 
Sub-Clarksvilie 

Uanaway 
Maydelle 
Jacksonvi i le  
Red  L a k e  (112 

field t o t a l )  

F l e e t o  
Maydelle 
Maydelle 
Red Lake  

*Product ion s t a t i s t i c s  a r e  cumula t ive  through 1978 and a r e  f r o m  t h e  Rai l road Commission 
of Texas  (1978) and t h e  Internat ionai  Oil  Scouts  Associat ion (1978). 



Table 1.  Q continued) 

Fidd 

Cayuga 

Opelika 

AssoGated 
Salt Structures 

Cayuga  

Opel ika 

Eas t  Opelika Opel ika 
North Opel ika Opelika 
West Opelika Opelika 
Mart ins  Mill Ash 
North Ash Ash 
Van Van 

South Van Van 
Southwest  Van Van 
West Van Van 

Edom Van 
Nor theas t  Hawkins 

Hawkins 
Northwest  Hawkins 

Hawkins 
West Hawkins Hawkins 
Hawkins Hawkins 

Rosewood Rosewood 

West Gilmer  Rosewood 

Cru& Oil 
Reservoir Productim, bb8 

Woodbine - 
Rodessa - 
Woodbine 6 0 , 4 9 9 , 5 7 4  
Georgetown 1 , 0 6 5  
Rodessa 5 8 7 , 8 3 3  
P e t t e t  - 
C o t t o n  Valley 
(Schuler-Bossier) - 

Rodessa 8 , 7 3 5 , 6 0 3  
J a m e s  - 
P e t t e t  - 
Travis  P e a k  - 
C o t t o n  Valley 
(Schuler) - 

Rodessa 5 , 7 7 3  
P e t t e t  - 
Rodessa 42 ,147  
Rodessa - 
Rodessa - 
N a c a t o c h  1 , 8 4 2 , 4 3 2  
Austin Chalk 243,768 
Sub-Clarksville 132,639 
Woodbine 469 ,106 ,007  
Rodessa 6 8 , 1 2 3  
Sub-Clarksville 12 ,699  
Woodbine 1 , 0 2 2 , 6 4 8  
Woodbine 4 , 3 5 1  
Paluxy 4 , 6 2 8  
Upper Glen Rose  323 ,48  1 
Rodessa 201,261 
J a m e s  270 ,379  
P e t t e t  3 6 , 0 7 5  
Travis  P e a k  18 ,625  
C o t t o n  Valley - 
Sub-Clarksville 1 , 5 4 5  

Rodessa 66 ,751  

Rodessa 126,207 
Woodbine 676 ,152 ,919  
Paluxy 28 ,935  
Rodessa - 
Travis  Peak-  

Schuler  - 
C o t t o n  Valley 

(Schuler) - 

Grss Gas 
Production, rnd 

TOTALS 1 , 2 5 3 , 8 3 6 , 8 2 3  



Field 

Burleson Hill 

Table 2. Hydroearbn production associated with twt lestruaure  
mtidines, central East Texas Basin.* 

Long L a k e  

Eas t  Long L a k e  
P ra i r i e  L a k e  
Tennessee  Colony 

Eas t  Tennessee  
Colony 

Nor theas t  Tennessee  
Colony 

Blackfoot  

Nor th  Blackfoot  
Pa l e s t ine  

Mound P ra i r i e  

West Mound P ra i r i e  
South  Mound P ra i r i e  
I saac  Lindsey 

Fai rway 

South  Fa i rway  
Franks ton  
J a c k  Phillips 
Neches  

Reservoir 

Rodessa 
P e t t e t  
Travis  Peak  
P e c a n  G a p  
Sub-Clarksville 
Woodbine 
Rodessa 
P e t t e t  
Woodbine 
Rodessa 
Rodessa 
P e t t e t  
Rodessa 

Travis  P e a k  

Rodessa,  P e t t e t ,  
Travis  P e a k  

Rodessa 
Rodessa 
P e t t e t  
Travis  P e a k  
Rodessa 
P e t t e t ,  

Travis  Peak  
Travis  P e a k  
Rodessa  
J a m e s  
P e t t e t  
Massive 

Anhydr i te  
Rodessa 
J a m e s  
P e t t e t  
P e t t e t  
J a m e s  
Sub-Clarksville 
Sub-Clarksville 
Woodbine 

Crude Oil 
Production. bM 

Gross 6s 
Production, r n d  

"Production s t a t i s t i c s  a r e  cumula t ive  through 1978 and a r e  f r o m  t h e  Rai l road  Commission 
of Texas  (1978) and  t h e  In terna t ional  Oil Scouts  Associat ion (1978). 



Table 2. (continued) 

Fidd 

North Neches  
P e r c y  Wheeler 
Mount Se lman 
Larissa 
South  Fl in t  
F l in t  
South  Tyler  

Tyler  

Bobby J o  
Elkton 
I r ene  
Chandler  
Southwest  Chandler  

Ann McKnight  
Bellwood Lake  
West  Tyler  
South  Shamburger 

Lake  
Shamburger L a k e  
Sand F l a t  
Lavon 

Nor th  Sand F l a t  
Red  Springs 
H i t t s  L a k e  

West H i t t s  L a k e  
Molly J a n e  
New Harmony 
Boynton 
Bud L e e  
Caney  C r e e k  
Lindale 
Nor theas t  Lindale 
Crow 
T r i c e  
Ear l  L e e  
Shir ley Barbara  

Deupree  

Sub-Clarksville 
Travis  P e a k  
Sub-Clarksville 
P e t t e t  
Travis  P e a k  
Paluxy 
Paluxy 
Rodessa 
Paluxy 
Rodessa 
Paluxy 
Paluxy 
Paluxy 
Rodessa 
Rodessa 
P e t t e t  
Paluxy 
Paluxy 
Paluxy 
Paluxy 

Paluxy 
Paluxy 
Glen Rose  
Rodessa  
Rodessa  
Rodessa  
Paluxy 
Rodessa  
Paluxy 
Paluxy 
Paluxy 
Paluxy 
Paluxy 
Travis  P e a k  
Rodessa  
Paluxy 
Rodessa 
Woodbine 
Woodbine 
Sub-Clarksville 
Eagle  Ford  
Woodbine 
Sub-Clarksville 

Crude Oil 
P r d u a i m ,  bbdi 



Table 2, (continued) 

Fidd 

Pine  Mills 

Eas t  P ine  Mills 

Sub-Clarksville 
Eagle  Ford  
Woodbine 
Paluxy 
Sub-Clarksville 
Woodbine 

TOTALS 

Crude Oil 
Productim. bbl 

T h e  mechanism fo r  t rapping hydrocarbons in t u r t l e - s t ruc tu re  ant icl ines is s imilar  

t o  t h a t  of sal t -cored ant icl ines.  T h e  arching  of s t r a t a  i s  t h e  pr imary  t rap ;  assoc ia ted  

normal f au l t s  a l so  con t r ibu te  t o  e n t r a p m e n t  in m o s t  fields. S t r a t ig raph ic  and 

l i thologic f a c t o r s  such as variat ions in porosi ty and  permeabi l i ty  m a y  also be 

impor tant  complemen ta ry  t rapping  mechanisms.  Fields assoc ia ted  wi th  turt le-struc-  

t u r e  an t ic l ines  a r e  typical ly t r aps  within e i the r  discontinuous a r e a s  of c losure  o r  

s t ruc tu ra l  noses, 

Fields wi th  s t ruc tu ra l  t r aps  include Bud L e e  and  Eindale f ie lds  nor th  of Mount 

Sylvan Dome  (fig. 61, where  t h e  f au l t ed  c r e s t  of t h e  ant ic l ine  t r aps  hydrocarbons 

(Loet te r le ,  1951; Krause,  1951). Shamburger  Lake ,  Sand F l a t ,  Nor th  Sand F la t ,  Molly 

Sane,  Nor theas t  Lindale, and  P ine  Mills f ields a l so  a r e  s t ruc tu ra l  t r aps  on  tur t le -  

s t r u c t u r e  an t ic l ines  (Mabra and Gardner ,  1958; Wendlandt, 1951b; Ewing and 

Woodhams, 1963; Moore, 1951b). 

Many o the r  f ie lds  combine  s t r u c t u r e  wi th  l i thologic variations. T h e  l a rge  Neches  

f ie ld  southeas t  of Boggy Creek  Dome  (fig. 10) produces  hydrocarbons f rom Woodbine 

sandstones t h a t  exhibi t  l a t e r a l  var ia t ions  in porosity because  of bentoni te  con ten t  and  

len t icu lar i ty  of sand bodies (Cawthon and S la t e r ,  1964). Sub-Clarksville production at 

Neches  f ield is a l so  control led by porosi ty var ia t ions  (Hunt and O'Connor, 1954). T h e  

tu r t l e - s t ruc tu re  an t ic l ine  loca t ed  sou theas t  of Bethe l  D o m e  (fig. 11) provides a t r a p  

f o r  Rodessa and Pettet ca rbona te  reservoi rs  at t h e  Tennessee  Colony f ie ld ,  where  

normal  f au l t s  and  variat ions in porosi ty and  permeabi l i ty  have  e x e r t e d  a secondary  

cont ro l  on petroleum accumula t ion  (Ely, 1951). A similar  t rapping  mechanism occurs  

in t h e  t u r t l e  s t r u c t u r e  east of S t een  Dome  (fig. 12) at t h e  Red  Springs f ield,  which a lso  

produces f r o m  t h e  Rodessa Member of t h e  Lower Glen Rose  Forma t ion  (Phillips, 1951). 
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0 lOOOm Norm01 foul! /I Shole or mudstone Sandstone Hydrocarbons - 
0 30OOft  

No vet tca l  exoggeratton Oil well + Dry well Ltmestone or cholk ):*:'J Sai l  Anhydrtte Or COP rock 

Figure 10. Northwest-southeast s t ruc tu re  section across Boggy Creek Dome, Anderson and Cherokee 
Counties, Texas. The  Boggy Creek field produces from s t r a t a  on t h e  flank of t h e  dome; "ce Neches 
field produces from t h e  turt le-structure anticl ine southeast  of t h e  dome, Locations shown in figure 1. 
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Figure 11. Northwest-southeast s t ruc tu re  section across  Bethel Dome, Anderson County, Texas, with 
a tur t le-s t ructure  anticl ine southeast  of t h e  dome. Dome location shown in f igure 1. 
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Figure 12. West-east s t ruc tu re  sect ion across S teen  Dome, Smith  County, Texas; a tur t le-s t ructure  
ant ic l ine  is  east of t h e  dome. Dome location shown in f igure  I. D a t a  f o r  t h e  Ashcroft  wells were  
supplied by 9. R e  Bum.  



Variations of porosi ty within ca rbona te  s ed imen t s  a l so  supplement  s t r u c t u r a %  t r a p s  at 

Blackfoot ,  Fa i rway,  and  Larissa f ie lds  (Branson, 1951; Burford, 1951; Perkins, 1964). 

Fac i e s  relat ionships have  combined wi th  s t r u c t u r e  t o  c r e a t e  condit ions t h a t  

favor  l a rge  accumuia t ions  of hydrocarbons assoc ia ted  wi th  tu r t l e - s t ruc tu re  ant icl ines.  

In o n e  we%l-documented example ,  topographic  relief over  a developing tur t le -s t ruc ture  

an t ic l ine  cont r ibuted  t o  deposition of t h e  oil-producing fac ies .  For ty- two pe rcen t  of 

t h e  oil assoc ia ted  wi th  t u r t l e  s t r u c t u r e s  (fig. 9; t a b l e  2) has  been produced at Fai rway 

f i e ld  f rom reef  and  reef -associa ted  f ac i e s  of t h e  J a m e s  Limestone ,  Lower Glen  Rose  

Formation.  Te r r i e r e  (1976) used f a c i e s  analysis  and  isopach maps  t o  show t h a t  t h e  

s t r u c t u r e  was  a c t i v e  when t h e  reef  was  deposi ted.  The  f lanks  of t h e  tur t le -s t ruc ture  

an t ic l ine  col lapsed when salt wi thdrew in to  nearby  s a l t  diapirs,  The  resul tan t  

topographic  relief favored  growth  of t h e  reef .  Many tu r t l e - s t ruc tu re  an t ic l ines  t h a t  

have  been explored only at shallow depths,  such  as in  t h e  Neches  f ie ld  a r e a ,  appea r  

also t o  be promising at g r e a t e r  depths. Closure  should inc rease  f o r  s t r a t a  down to t h e  

sed imen ta ry  c o r e  of t h e  ant icl ines.  

Shallow Sa l t  Domes  

In s p i t e  of ea r ly  discoveries  of oil f ie lds  t r apped  at s a l t  domes  f a r t h e r  sou th  in 

t h e  Guif C o a s t  Basin, hydrocarbon production associa ted  wi th  t h e  re la t ive ly  shal low 

s a l t  domes in E a s f l e x a s  has  been minimal. Most f ie lds  t h a t  have been discovered 

near  t h e s e  diapirs  a r e  redativedy srnakd ( t ab l e  3). Shallow salt domes  accoun t  fo r  less  

t han  % percen t  of t h e  oil and  abou t  5 percen t  of t h e  g a s  production in t h e  c e n t r a l  basin 

a r e a  (fig. $1, The  smal l  s i z e  of i i e ld s  might  be  expec ted  because  t h e  domeward  

migra t ion  of t h e  rim syncline wi th  increased  domad m a t u r i t y  diminished t h e  a r e a  of 

s t ruc tu ra l  closure on t h e  dome,  s o  s t ruc tu ra l  closure b e c a m e  smal l  and localized. 

Isopach d a t a  i nd ica t e  t h a t  r im synclines of mos t  of t h e  shal low Eas t  Texas  diapirs  

mig ra t ed  t o  t h e  d o m e  edge  before  o r  during Early C r e t a c e o u s  t ime.  If l a rge  amoun t s  

of oil and  g a s  had accumula t ed  over  t h e  e a r l y  salt pillow phase of t h e s e  diapirs,  t hen  

t h e  hydrocarbons must  have  leaked along f au l t s  assoc ia ted  wi th  d o m e  growth  or during 

uplif t  and  erosion of t h e  reservoirs  over  t h e  d o m e  cres t .  

W ~ o d b u r y  and  o the r s  (1988) a t t r i b u t e d  t h e  low productivi ty of diapirs  i n  t h e  East  

Texas  Basin compared  wi th  Lower Gulf C o a s t a l  Plain domes  t o  d i f f e ren t  histories  

caused  by possibly thinner  mo the r  s a l t  and  th inner  s t r a t a  above  t h e  s a l t  i n  t h e  East  

Texas  Basin. Many Eas t  Texas  Basin diapirs  ex t ruded  s a l t  during much of t he i r  history, 

and a r e  ad jacen t  t o  the i r  r im synclines. Consequently,  t he i r  dra inage  a r e a  for  

hydrocarbon migra t ion  was  l imited.  Most Gulf Coas t a l  P la in  domes  t h a t  have  ext ruded 



Table 3. Hydr rbon production s o c i a a d  with shallow At domes 
(<6,080 f t  deep), centrd E a t  T e x a  Bain,* 

Associated Crude Oil Gross Gas 
Field Salt Dome Reservoir Production, bbl Production, rnd 

Graddy 
Fender  
Oakwood Dome  
Brooks D o m e  
Boggy Creek  

Bethel  

Eas t  Bethel  
D o m e  

P u r t  
West P u r t  
Grand Saline 

(1 well) 
Hainesville 
Hainesville 

Dome  
Meuhoff 
Concord 
Concord Dome  
Girl ie  Caldwell  
West Girl ie  

Galdwell 

Butler  
S t e e n  
Oakwood 
Brooks 
Boggy Creek  

Bethe l  

Bethel  

Brushy Creek  
Brushy C r e e k  
Grand Saline 

Hainesvil le  
Hainesvil le  

Hainesvil le  
Concord 
Concord 
Gir l ie  Caldwell  
Gir l ie  Caldwell  

Woodbine 
Rodessa  
Woodbine 
Paluxy 
Wilcox 
Woodbine 
Woodbine 
Rodessa 
P e t t e t  
Rodessa 

P e t t e t  69 ,106 
Woodbine 134,110 
Rodessa 33 ,905  
Paiuxy 80 ,609  

Sub-Clarksvil le  - 
Travis  Peak  36 ,485  

Woodbine 53 ,336  
Woodbine 16 ,527  
Woodbine 1 ,459 ,126  
Goodland 5 , 4 6 7  
Paluxy 17 ,305  

Travis  Peak  - 

TOTALS 12,099,635 112,976,254 

"Production s t a t i s t i c s  a r e  cumula t ive  through 1978 and a r e  f rom t h e  Rai l road  Commission 
of Texas  (1978) and  t h e  Internat ional  Oil  Scouts  Associat ion (1978). 

s a l t  have  not  exhaus ted  the i r  s a l t  supply, s o  t h e  surrounding s t r a t a  r ema in  upiifted and 

thinned. Coupled wi th  t h e  th ick  s t r a t ig raph ic  sec t ion  in  t h e  Gulf Coas t a l  Plain,  t h i s  

configurat ion f avored  migra t ion  of hydrocarbons t o  t h e  domes  there .  

Four  t ypes  of hydrocarbon t r aps  a r e  assoc ia ted  wi th  shallow s a l t  domes  in E a s t  

Texas: (1) t r a p s  in upturned s t r a t a  abu t t i ng  t h e  salt plug, (2) t r aps  benea th  overhangs,  

(3)  unconformit ies ,  and  (4) t r aps  aga ins t  f a u l t s  downthrown e i t h e r  away  f r o m  or toward  

t h e  dome.  



Severa l  Eas t  Texas  diapirs  have  t r a p s  in which reservoi rs  t e r m i n a t e  aga ins t  t h e  

f lank of t h e  d o m e  ( type  1). Fo r  example ,  t h e  Boggy Greek  f ield,  t h e  o ldes t  and m o s t  

productive f ie ld  assoc ia ted  wi th  a shallow s a l t  d o m e  in Eas t  Texas,  produces 

hydrocarbons f r o m  Woodbine sands tone  reservoi rs  t h a t  a b u t  t h e  southeas t  f lank  of t h e  

d o m e  (fig. 10). Similar  t r aps  ex is t  a t  Brushy C r e e k  Dome,  where  t h e  P u r t  f ie ld  

produces hydrocarbons f rom Woodbine sands tones  t h a t  t e r m i n a t e  aga ins t  t h e  d o m e  

along wi th  s o m e  c re s t a l  f a u l t s  over  t h e  d o m e  (fig. 13). A smal l  oil  f ield,  Graddy,  was 

discovered in Woodbine sands tones  abu t t i ng  Butler  D o m e  (fig. 14); however,  production 

was  abandoned a f t e r  only 763 bar re ls  of oil w e r e  pumped. 

Hydrocarbons a r e  t rapped benea th  t h e  overhangs of s eve ra l  of t h e  shal low Eas t  

Texas  domes  ( type  2). A t  t h e  Oakwood D o m e  f ie ld ,  oil has  been produced f rom 

Woodbine sandstones benea th  t h e  e a s t e r n  overhang of t h e  d o m e  (fig. 15). Oil produced 

f r o m  t h e  Rodessa  Member  of t h e  Lower Glen  R o s e  Forma t ion  at t h e  Fende r  f ie ld  on 

t h e  east f lank  of S t een  D o m e  is  a l so  t r apped  by a n  overhang (dig. 12). At  Hainesvil ie  

Dome,  oil and  g a s  a r e  t r apped  in sands tones  of t h e  Woodbine, Paluxy, and  Travis  P e a k  

Format ions  at Mainesvllle and Neuhoff f ields f rom benea th  a n  overhang;  t h e r e  idso i s  

s o m e  e n t r a p m e n t  beneath  a local  unconformi ty  ( type  3) (fig. 16). Production f r o m  

beneath  a n  overhang at Bethe l  D o m e  is  f r o m  porous Rodessa  and P e t t e t  carbonates  

and  f r o m  Woodbine sandstones (Pig. 1 1). These  reservoi r  s t r a t a  w e r e  deposi ted during 

t h e  pi1low s t a g e  of d o m e  development (Krei t ler  and  o thers ,  1980), which m a y  explain 

t h e  re la t ive ly  high porosi t ies  of Rodessa  and P e t t e t  ca rbona te s  nea r  t h e  dome.  FPduxy 

sands tones  benea th  t h e  overhang at Brooks D o m e  produced insignif icant  a m o u n t s  of 

oil, 1,199 barrels ,  before  drilling ceased  (fig. 17). 

Fau l t s  ( type 4) appea r  t o  cont ro l  e n t r a p m e n t  of oil in  sands tones  sf  t h e  Paluxy 

Forma t ion  on t h e  no r theas t  f lank  of Grand  Sal ine  D o m e  (fig. 18). Some  shallow, dry 

domes,  such  as Keechi ,  Bullard, a n d  Whitehouse, have  been drilled only to  shallow 

depths. O t h e r  diapirs  produce hydrocarbons f r o m  s t r a t a  as d e e p  as Travis  Peak  

(tabSe 3); s o  perhaps o the r  shallow domes  war ran t  deeper  explorat ion.  

O t h e r  Fields 

T h e  remaining 1,5 pe rcen t  of oil and 9.7 pe rcen t  of g a s  in t h e  c e n t r a l  basin 

(fig. 9) a r e  produced f r o m  f ie lds  t h a t  a r e  not  closely assoc ia ted  wi th  well-defined 

t u r t l e  s t ruc tu re s ,  sal t -cored ant icl ines,  o r  shallow s a l t  domes  (fig. 8; t a b l e  4). Some  of 

t h e s e  f ie lds  a r e  assoc ia ted  wi th  s t r u c t u r e s  t h a t  m a y  be  r e l a t ed  t o  s a l t  migrat ion but 

t h a t  c a n n o t b e  classif ied because  of incons is ten t  o r  l imi ted  d a t a ,  Tri-Cities, La Rue,  

and Nolan Edward a r e  examples  of f ie lds  on such  ant icl inal  s t ruc tu re s  (Howard, 1951; 



Figure 13. Southwest-northeast s t ruc tu re  sect ion across Brushy Creek  Dome, Anderson County, Texas. 
Dome location shown in f igure  1. 
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Figure 14. Southwest-northeast s t ruc tu re  sect ion across Butler Dome, Frees tone County, Texas. 
Dome location shown in f igure  1. 



Figure 15. Northwest-southeast s t ructure  section across Oakwood Dome, Frees tone 
and Leon Counties, Texas. Geology based partially on seismic profile. Dome location 
shown in f igure 1. 

Procter ,  1951a; Moore, 1951a). Other  fields in this category,  such as South Salmon and 

East Neches fields (Ewing and Woodhams, 1963; Fox and others,  1965), produce from 

strat igraphic traps. 

Some facies-controlled strat igraphic t raps  remote  from t h e  sa l t  s t ructures  and 

tu r t l e  s t ructures  may be re la ted t o  sa l t  migration. Sands may have been deposited 

preferentially in the  rim syncline of a dome. In work related t o  t h e  present study (Seni 

and Fogg, in preparation), Seni showed t h a t  Wilcox sands a r e  relatively thick in t h e  rim 

syncline around Oakwood Salt  Dome. Seni also showed t h a t  sands were  similarly 

concentrated in rim synclines around East Texas sa l t  domes during Early Cretaceous  

(Paluxy) t i m e  (Kreitler and others, 1981). Because t h e  rim syncline t r aces  migration 

of sa l t  through t ime  from t h e  site of original mobilization t o  a location adjacent t o  a 

sa l t  diapir, i t  may have accumulated sands anywhere between t h e  adjacent turt le-  

s t ructure  anticline (location of initial salt mobilization) t o  t h e  youngest rim syncline. 

The location of these thick sands and possible hydrocarbon accumulations might be  

predicted by studying migration of t h e  rim syncline through t ime,  
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Figure 16. Southwest-northeast  s t ruc tu re  section across Hainesville Dome, Wood County,  Texas. 
Dome location shown in f igure  1. 
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Figure 17. West-east s t ruc tu re  section across Brooks Dome, Smith  County, Texas. Dome location 
shown in f igure  1. 
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Figure 18. Southwest-northeast s t ruc tu re  section across Grand Saline Dome, Van Zandt County, 
Texas. Dome location shown in f igure  1. 
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Table 4. Hydrocarbon production not associated with salt structures 
or turtle-structure anticlines, central East Texas Basin." 

Southwest  Oakwood 
Punkin 
South Long Lake  

P ine  Hollow 
South  Salmon 
Salmon 
Agnes 
Tina Nell 
Butler  
Eas t  Neches  
Southwest  

Jacksonvil le  
West Jacksonvil le  
Nor thwest  

Jacksonvil le  
Ricappy 

Eas t  Tyler 
Tri-Cit ies  

North Tri-Cit ies  
South  Malakoff 

Southeas t  Malakoff 
L a  R u e  

Dak 
North Athens  
Mount Sylvan 
Janna-Pat  
Nolan Edwards 
Mineola 
Nova 
Merigale-Paul 
Red  Lake  (1/2 f ie ld  

to t a l )  

Reservoir 

Woodbine 
Woodbine 
Sub-Clarksville 
Woodbine 
Woodbine 
Sub-Clarksville 
Sub-Clarksville 
Woodbine 
Woodbine 
Woodbine 
Woodbine 
Woodbine 

Woodbine 
Woodbine 

Rodessa 
P e t t e t  
Sub-Clarksville 
Eagle  Ford  
Rodessa 
P e t t e t  
Paluxy 
Massive Anhydr i te  
Rodessa  
P e t t e t  
Travis  Peak  
Rodessa 
Massive Anhydr i te  
P e t t e t  
Travis  P e a k  
Massive Anhydr i te  
Massive Anhydr i te  
Travis  Peak  
Rodessa 
Rodessa 
Paluxy 

Sub-Clarksville 
Sub-Clarksville 
Sub-Clarksville 
Sub-Clarksville 
Sub-Clarksville 
Woodbine 
Rodessa 

Crude Oil 
Production, bbl 

Grms Gas 
Production, rnd 

TOTALS 

*Production s t a t i s t i c s  a r e  cumula t ive  through 1978 and  a r e  f r o m  t h e  Rai l road  Commission 
of Texas  (1978) and t h e  Internat ional  Oil  Scouts  Associat ion (1978). 



IMPLICATIONS FOR NUCLEAR WASTE IWLATIOM IN SALT DOMES 

Sal t  domes  in t h e  Eas t  Texas  Basin have  been  eva lua t ed  as potent ia l  reposi tories  

fo r  isolat ion of nuclear  waste.  O n e  cr i te r ion  fo r  a su i t ab le  s i t e  i s  t h a t  t h e r e  b e  no 

na tura l  resources  assoc ia ted  wi th  t h e  d o m e  t h a t  might  a t t r a c t  economic  i n t e r e s t  and 

l ead  t o  f u t u r e  breaching of t h e  reposi tory (Kre i t le r ,  1978). Rela t ive ly  subs tant ia l  

hydrocarbon accumula t ions  have  not  been discovered at t h e  shal low salt domes  in  t h e  

Eas t  Texas  Basin. However,  s a l t  domes  t h e r e  m a y  a t t r a c t  f u t u r e  in t e re s t ,  

Historical ly,  drilling ac t iv i ty  ove r  Eas t  Texas  s a l t  domes  was  mot iva t ed  by successful  

explorat ion of domes  in  t h e  Gulf Coas t  Basin. Sa l t  domes  could a t t r a c t  f u t u r e  drilling 

ac t iv i ty  t h a t  might  l ead  t o  breaching of a repository. 

Almost  9 8  pe rcen t  of t h e  oil produced in t h e  cen t r a l  pa r t  of t h e  Eas t  Texas  Basin 

has c o m e  f rom ant ic l ines  fo rmed  by deep-seated s a l t  masses  and f r o m  tur t le -s t ruc ture  

an t ic l ines  (fig. 9). The  high production f rom t h e  sal t-cored ant ic l ines  m a y  be  

accounted  for  by (1) t he i r  darge a r e a  of closure,  ( 2 )  the i r  fo rma t ion  be fo re  develop- 

m e n t  of t h e  tu r t l e - s t ruc tu re  ant icl ines,  and  (3) uplif t  and  closure of a g r e a t e r  

thickness of s t r a t a  r e l a t ive  t o  tur t le -s t ruc ture  ant icl ines.  

Anticl ines fo rmed  by d e e p  s a l t  pillows also a r e  t h e  mos t  prol if ic  g a s  producers  in 

t h e  c e n t r a l  pa r t  of t h e  basin (fig. 9). The  shallow s a l t  domes  produce re la t ive ly  smal l  

amounts  of oil and  g a s  because  of the i r  smal l  dra inage  a reas ,  If s ignif icant  amoun t s  of 

hydrocarbons did accumula t e  over  t h e s e  domes  during t h e  ea r ly  pillow s t ages ,  mos t  of 

this  accumula t ion  e i the r  has  been  los t  along f a u l t s  and  during erosion o r  has  ye t  t o  be 

discovered. 
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