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SUMMARY 

The p o t e n t i a l  f o r  d iscover ing  geopressured geothermal rese rvo i r s  i n  

the  Vicksburg Formation i s  l i m i t e d  t o  Hidalgo County along the Lower 

Texas G u l f  Coast. 

square m i les  (designated the Vicksburg Fairway) conta ins up t o  1,300 

f e e t  of geopressured sandstones w i t h  f l u i d  temperatures g rea te r  than 

30OoF. In-p lace e f f e c t i v e  permeab i l i t y ,  however, averages l ess  than 1 

m i l l i d a r c y  i n  the  Vicksburg sandstones because o f  f i n e  g r a i n  s i z e  and 

extens ive l a t e  carbonate cementation. Also, a rea l  ex ten t  o f  i n d i v i d u a l  

rese rvo i r s  i s  l i m i t e d  i n  a d i p  d i r e c t i o n  by growth f a u l t s  and i n  a 

s t r i k e  d i r e c t i o n  by the l e n t i c u l a r  morphology o f  the sandstone bodies. 

I n  conclusion, under the present  s p e c i f i c a t i o n s  s e t  f o r  a geothermal 

fa i rway,  the  Vicksburg has minimal p o t e n t i a l  because o f  low r e s e r v o i r  

d e l i v e r a b i l i t y ,  which i s  const ra ined by low pe rmeab i l i t y  and somewhat 

l i m i t e d  r e s e r v o i r  c o n t i n u i t y .  I f  f u t u r e  t e s t s  i n d i c a t e  t h a t  lower per-  

meabil i t i e s  a r e  acceptable, the  Vicksburg Fairway should be reconsidered 

because o f  the  presence o f  extremely t h i c k  sandstone bodies. 

I n  Hidalgo County, an area o f  approximately 385 

INTRODUCTION 

General Statement 

Geopressured geothermal prospects o f  the  Oligocene Vicksburg Forma- 

t i o n  ( f i g .  l )  along the  Texas G u l f  Coast a re  minimal because o f  low per-  

m e a b i l i t y  and r e s t r i c t e d  a rea l  e x t e n t  o f  rese rvo i r s .  Th is  eva lua t i on  of 

the  Vicksburg Formation r e s u l t s  f rom a program being conducted by the  

1 
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Figure 1. Ter t ia ry  formations, Gulf Coast of Texas. Modified from 
Gregory (1966) and Bebout and others  (1975). 
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Bureau o f  Economic Geology t o  evaluate the  p o t e n t i a l  o f  producing geo- 

pressured geothermal energy from onshore T e r t i a r y  formations along the 

Texas G u l f  Coast. 

F r i o  Formation (Bebout, Dorfman, and Agagu, 1975; Bebout, Agagu, and 

Dorfman, 1975; Bebout, Loucks, Bosch, and Dorfman, 1976; and Bebout, 

Loucks, and Gregory, 1977) and t h e  Wilcox Group (Bebout, Gavenda, and 

Two o ther  T e r t i a r y  u n i t s  have been inves t iga ted :  the 

Gregory, 1978). 

An area of approximate y 385 square m i l e s  (11  by 35 m i l e s )  was 

i d e n t i f i e d  as t h e  Vicksburg Fairway i n  Hidalgo County along the  Lower 

Texas G u l f  Coast ( f i g .  2) .  

t h a t  meets a s e t  o f  e a s i l y  recognizable minimum requirements necessary 

f o r  t h e  produc t ion  o f  geothermal energy and t h e r e f o r e  warrants f u r t h e r  

i n v e s t i g a t i o n .  

m i l e s  ( f o r  example, 300 f e e t  by 50 square m i l e s )  and subsurface f l u i d  

temperatures g r e a t e r  than 30OoF. 

area would concentrate on r e s e r v o i r  permeabi 1 i ty and c o n t i n u i t y ,  param- 

e t e r s  which a r e  more d i f f i c u l t  t o  analyze. 

An area w i t h  deep, massive sandstones i n  t h e  Vicksburg Fairway was 

A geopressured geothermal f a i r w a y  i s  an area 

These requirements demand a sandstone volume of 3 cubic  

Fur ther  i n v e s t i g a t i o n  o f  a fa i rway  

recognized by Bebout (1975) i n  a p r e l i m i n a r y  study o f  geopressured 

geothermal c o r r i d o r s  i n  Texas ( f i g .  3 ) .  

Vicksburg Formation i n  an area o f  t h e  Upper Texas G u l f  Coast ( f i g .  3)  

may have p o t e n t i a l ,  b u t  no prospec t ive  sandstones were i d e n t i f i e d  dur ing  

subsequent s tud ies  repor ted  herein.  

Bebout a l s o  i n d i c a t e d  t h a t  the 

3 



Figure 2.  Locatio,n o f  Vicksburg Fairway and l i n e s  o f  sections shown i n  
Figures 9 t o  29. 
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Figure 3 .  Geothermal corridors o f  potential fairways. From Bebout 
(1976). 
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Method of Study 

Strat igraphic  and s t ruc tura l  cross sections were constructed on a 

g r i d  along the Lower Texas Gulf Coast, downdip of the Vicksburg f a u l t  

zone, where deep e lec t r ica l - log  data were available ( f i g .  2 ) .  These 

i cross sections a re  regional i n  scope and are  in te rpre t ive  i n  par t  where 

Middle and Upper Texas Gulf Coast because few deep wells were available 

downdip of the Vicksburg f a u l t  zone ( f i g .  4 ) ,  and what deep data were 

avai lable  indicated no sandstones occur i n  the zone of i n t e re s t .  

Publ i shed  reservoir  qua l i ty  data by Ritch and Kozik (1971) and 

Swanson, Oetking, Osoba, and Hagens (1976) were integrated with data 

from this study t o  complete the preliminary analysis of the Vicksburg 

Fairway. 

select ion study now i n  progress a t  the Bureau of Economic Geology. 

Final detai led analysis  of the fairway will come from a s i te  

REGIONAL GEOLOGY 

Growth Faults 

Growth f a u l t s ,  a common s t ruc tura l  feature  i n  the Gulf Coast area 

(Bruce , 1973) , formed by contemporaneous subsidence d u r i n g  sediment 

loading ( f i g .  5).  

burg Formation: 

Two major zones of growth f a u l t s  affected the Vicks- 

the Vicksburg and the Frio f a u l t  zones ( f i g .  4) .  

More than 7,000 feet of Vicksburg sediment accumulated on the down- 

thrown s ide  of growth f a u l t s  along the Vicksburg f a u l t  zone. Gulfward 

on the downthrown s ide  of the Frio f a u l t  zone, massive Frio sandstones 

6 



F igu re  4. Locat ion of Vicksburg and F r i o  f a u l t  zones. 



0 MILES 5 

Figure 5. Growth-fault development interpreted from a seismic section 
and shown sequentially by diagrams (Bruce, 1973). 
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were juxtaposed w i t h  o l d e r  Vicksburg shales by movement along growth 

f a u l t s .  Therefore, a basic understanding o f  t he  depos i t i ona l  and s t ruc -  

t u r a l  h i s t o r y  o f  basal F r i o  sandstones i s  necessary i n  o rder  t o  de l i ne -  

a t e  the  d i s t r i b u t i o n  o f  the  Vicksburg sandstones, which are  s i m i l a r  i n  

appearance on e l e c t r i c a l  l ogs  t o  the  F r i o  sandstones. 

Index Foramin i fe ra  

Index Foraminifera a r e  the  bas is  f o r  d i s t i n g u i s h i n g  format ions i n  

the otherwise s i m i l a r  sandstone-shale sequences o f  the  T e r t i a r y  G u l f  

Coast basin.  

Formation i s  t r a d i t i o n a l l y  p icked a t  the  f i r s t  occurrence o f  T e x t u l a r i a  

warreni  ( f i g .  6 ) .  This study, however, i n d i c a t e s  t h a t  i n  the  Lower 

Texas G u l f  Coast area the  con tac t  between the  Vicksburg Formation and 

the  basal F r i o  i s  a t  t he  base o f  a t h i c k  p rogradat iona l  sequence o f  

shale and sandstone t h a t  contains - T. warreni  ( f i g .  7 ) .  T e x t u l a r i a  

warreni ,  there fore ,  must be a basal F r i o  index f o r a m i n i f e r  and does n o t  

occur i n  the  Vicksburg Formation. 

Contact between the  Vicksburg Formation and the  F r i o  

Updip of t h e  F r i o  f a u l t  zone, t he  basal F r i o  i s  predominantly f l u -  

v i a l  i n  o r i g i n  and contains o n l y  - T. warreni  i n  marine sandstones and 

shales which occur o n l y  i n  the  lower p a r t  o f  t he  sec t i on  ( f i g .  7 ) .  

the  o t h e r  hand, gulfward o f  t he  F r i o  f a u l t  zone, t he  e n t i r e ,  predomi- 

n a n t l y  marine, basal F r i o  s t r a t a  con ta in  a f u l l  s u i t e  o f  F r i o  index 

Forami n i  f e ra .  

On 

9 
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Figure 6. Index Foraminifera. Data accumulated from Gregory (1966), 
Bebout and others (1975), and this investigation. 
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Vicksburg and Basal F r i o  Sandstone D i s t r i b u t i o n  

General Statement 

The Vicksburg Formation, downdip o f  the  Vicksburg f a u l t  zone, 

changes from a very prominent sandstone sec t i on  along the  Lower Texas 

G u l f  Coast t o  a sandstone-poor sec t i on  along the  Middle and Upper Texas 

G u l f  Coast ( f i g s .  8 t o  29) .  The major source o f  sand i n  the  Vicksburg 

was t h e  anc ien t  Rio Grande as i n d i c a t e d  by the  dominance o f  sandstone 

o n l y  i n  the  Hidalgo County area. I n  con t ras t ,  basal F r i o  sandstones a re  

r e l a t i v e l y  continuous along the  e n t i r e  Texas G u l f  Coast ( f i g s .  8 t o  29) .  

Vicksburg Sandstone D i s t r i b u t i o n  

Vicksburg Fairway Area. 

Texas G u l f  Coast, t h e  Vicksburg sec t i on  expands from a few hundred f e e t  

t h i c k  updip o f  t h e  Vicksburg f a u l t  zone t o  more than 4,000 f e e t  on the  

downthrown s i d e  o f  t he  f a u l t  ( f i g s .  8, 11 t o  16) .  

Vicksburg Formation conta ins  more sandstone than the  upper p a r t  o f  t he  

Vicksburg. Massive sandstones i n  the  lower p a r t  o f  t he  Vicksburg sec- 

I n  the  Vicksburg Fairway area along the  Lower 

The lower p a r t  of t he  

t i o n  occur as f a r  downdip as the  F r i o  f a u l t  zone. 

probably extend beyond the  F r i o  f a u l t  zone b u t  have n o t  y e t  been pene- 

t r a t e d .  

th ickness on the  downthrown s ide  o f  several  growth f a u l t s  downdip from 

the  Vicksburg f a u l t  zone, i s o l a t i n g  sandstone bodies i n t o  separate f a u l t  

b l  oc ks . 

These sandstones 

Also, t he  lower p a r t  o f  t he  Vicksburg Formation expaRds i n  

The upper p a r t  o f  the  Vicksburg Formation conta ins  massive sand- 

stones immediately downdip o f  t he  Vicksburg f a u l t  zone, b u t  toward t h e  



Frio f a u l t  zone these sandstones grade gulfward t o  shale. 

stones in the upper part of the Vicksburg Formation are too shallow t o  

have f l u i d  temperatures greater t h a n  3OO0F and are no t  prospective 

geothermal reservoirs. 

formation are sufficiently ho t  t o  qual i fy  the area as a geothermal 

The sand- 

Only the sandstones in the lower part of the 

fairway. 

A generalized facies tract exhibited by the Vicksburg Formation 

progresses gulfward (1) from thin sandstones within a shale sequence 

(fluvial), ( 2 )  into a massive sandstone sequence composed of numerous 

sandstone units separated by thick shales (high constructive lobate t o  

elongate deltas), (3)  i n t o  thin sandstones within a shale sequence 

(distal delta) , and ( 4 )  ultimately i n t o  a shale sequence (prodel t a  t o  

slope). In a vertical sequence immediately updip of the Frio f a u l t  

zone, the Vicksburg Formation grades upward from massive deltaic sand- 

stones i n  the lower part t o  slope shales i n  the upper part, indicating a 

major marine transgression. 

South of the Vicksburg Fairway Area. The entire Vicksburg Formation 

.south o f  the fairway and downdip of the Vicksburg f a u l t  zone i s  predomi- 

nantly shale containing a few t h i n  siltstone lenses up t o  four feet 

thick ( f i g .  9 ) .  These s t r a t a  were deposited in distal delta t o  prodelta 

environments which are unfavorable for  the development of geothermal 

reservoirs . 
North of the Vicksburq Fairway Area. North of the fairway area along 

the Lower Texas G u l f  Coast, the lower p a r t  of the Vicksburg Formation 

grades from sandstone t o  shale followed by a similar change in the upper 

par t  of the Vicksburg Formation (figs. 17, 19, 21, 23, 25, 27,  and 29). 
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Along the  Middle and Upper Texas Gu l f  Coast, most o f  t he  Vicksburg 

sequence i s  shale as i n d i c a t e d  by publ ished cross sec t ions  (Gregory, 

1966; f i g .  30) and sca t te red  deep we l l s .  

upper p a r t  o f  t he  Vicksburg sect ion,  b u t  these sandstones are  too shal-  

low t o  have h i g h  f l u i d  temperatures requ i red  f o r  p roduc t ion  o f  geother- 

mal energy. 

Some sandstones occur i n  the 

Basal F r i o  Sandstone D i s t r i b u t i o n  

Along t h e  Lower Texas G u l f  Coast, basal F r i o  sec t i on  expands across 

several  l a r g e  growth f a u l t s  associated with the F r i o  f a u l t  zone loca ted  

near t h e  under ly ing  Vicksburg s h e l f  edge ( f i g s .  8 t o  29). Updip o f  the 

F r i o  f a u l t  zone, basal F r i o  s t r a t a  grade gu l fward  from a f l u v i a l  system 

con ta in ing  sca t te red  sandstones w i t h i n  a shale sequence t o  a d e l t a i c  

system composed o f  massive sandstones. 

The basal F r i o  d e l t a i c  system thickened across the  F r i o  f a u l t  zone, 

jux tapos ing  downthrown massive F r i o  d e l t a i c  sandstones and upthrown 

p r o d e l t a  s lope shale deposi ts o f  the Vicksburg Formation ( f i g s .  8 t o  

28). Swanson and o thers  (1976) have i n t e r p r e t e d  some massive F r i o  

sandstones downdip o f  t he  F r i o  f a u l t  zone i n  Kenedy County as Vicksburg 

sandstones. 

( f i g s .  19 and 21) these deep massive sandstones must be F r i o  sandstones 

because t h e  f a c i e s  t r a c t  updip o f  these sandstones i s  predominantly 

p r o d e l t a  t o  s lope shales o f  Vicksburg age. 

system f o r  t he  deep sandstones i n  Kenedy County occurs i n  the  massive 

basal F r i o  sandstone s e c t i o n  updip of t he  F r i o  f a u l t  zone. 

However, according t o  S t r a t i g r a p h i c  Dip Sections 6 and 7 

The sediment d ispersa l  

14 
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Figure 14. Structural section 3. 
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Figure 22. Structural section 7 .  
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Figure 23. S t r a t i g r a p h i c  d i p  sect ion 8. 
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Figure 24. Structural section 8.  
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Figure 25. Stratigraphic dip section 9. 
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Figure 26. Structural section 9.  

33 



Figure 27. S t r a t i g r a p h i c  d i p  sect ion 10. 
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Figure  29. S t r a t i g r a p h i c  s t r i k e  sec t ion  11. 
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Figure  30. S t ra t ig raph ic  d i p  sect ion i n  Wharton County, Upper Texas 
Gulf Coast. Sect ion i s  modif ied from cross sect ion C - C '  o f  
Gregory (1966). 
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Vicksburg Sandstone Composi t ion ,  Diagenesis, and Porosity 

The Vicksburg fine-grained sandstones in the zone of geothermal 

reservoirs were chemically unstable and, thus, have undergone intense 

diagenesis. 

carbonate and volcanic rock fragments and are  c lass i f ied  (c lass i f ica t ion  

of Folk, 1974) as arkoses and volcanic 1 i t h i c  arkoses ( f i g .  31). 

The sandstone gra ins  are  composed of quartz, feldspar,  and 

Intense diagenesis i n  the sandstones has destroyed most o f  the pr i -  

mary porosity t h r o u g h  cementation by quartz,  c a l c i t e ,  and Fe-rich dolo- 

mite or ankerite.  Most porosity remaining i n  the deep Vicksburg Forma- 

t ion i s  secondary in origin and resu l t s  from the leaching of feldspar 

grains and carbonate cements. 

t ion occurred in the Fr io  Formation a t  depths of 8,000 to 11,000 f e e t  i n  

S o u t h  Texas (Lindquist, 1977; Loucks, Bebout, and Galloway, 1977) .  

Similar leaching and l a t e  stage cementa- 

The prospect of finding highly permeable reservoirs in the deep 

Vicksburg sandstones i s  negligible because Vicksburg sandstones are f ine  

grained, chemically immature, and highly al tered.  The Frio i n  the South 

Texas Hidalgo Fairway (Bebout, 1976) has s imilar  properties and was 

judged t o  have no potential fo r  the production of geothermal energy 

because of the lack of permeability. 

VICKSBURG FAIRWAY 

Pressure , Temperature , and Sal i ni ty  

I n  the Vicksburg Fairway the top of the geopressured zone (pressure 

gradient greater than 0.7 psi per foot )  ranges from 7,000 t o  11,000 f e e t  





( f i g .  32) and averages 8,700 f e e t  i n  depth (Swanson and others,  1976). 

The t o p  of the geopressured zone i s  indicated on the s t ra t igraphic  d i p  

sections ( f ig s .  9 ,  11, 13, 15, 17, 19, 21, 23, 25, and 27) .  In the 

McAllen Ranch Field ( f i g .  32) the top of geopressure ranges from 7,000 

to  8,400 feet  i n  depth (Ritch and Kozik, 1971) and the t ransi t ion zone 

from hydropressure i n t o  geopressure is  500 t o  700 f e e t  thick. In this 

f i e l d  the pore pressure gradient i n  the geopressured zone i s  from 0.86 

t o  0.92 psi per foot.  

The 3OO0F isotherm i s  located approximately 2,700 f e e t  below the 

top of  geopressure, a t  an average depth of 11,400 f e e t  as on s t r a t i -  

graphic d i p  sections 1 through 10 ( f i g s .  9, 11, 13, 15, 17 ,  19 ,  21, 23, 

25, and 27) and as  indicated by da ta  from Swanson and others (1971; f i g .  

32). Fluid temperatures i n  the McAllen Ranch Field range from 24OoF a t  

9,000 f e e t  t o  34OoF a t  14,000 f e e t  (Ritch and Kozik, 1971); therefore 

the thermal gradient i n  this f i e l d  is-,2.0°F per 100 f e e t .  

gradient agrees w i t h  the 2 . l o F  per- 100 ' feet  plotted f o r  the geopressured 

zone i n  the Vicksburg Fairway ( f i g .  33.). 

others (1976) report  a geothermal gradient i n  the hydropressured zone of 

1 . 8 O F  per 100 f e e t  i n  the McAllen Ranch Field, very close t o  the 1.9OF 

per 100 f e e t  f o r  the Vicksburg Fairway ( f i g .  33). 

This thermal 

In addition, Swanson and 

Available s a l i n i t y  data from two Vicksburg f i e l d s ,  J e f f e r i e s  and 

McAllen Ranch ( f i g .  32),  indicate the average s a l i n i t y  range i n  the 

geopressured Vicksburg Fairway i s  from 14,000 to  40,000 ppm (Ritch and 

Kozik, 1971; Swanson and others,  1976). 



Figure 32. Reservoir data i n  the  Vicksburg and F r i o  Formations i n  
Hidalgo County. Data from Swanson and others (1976). 
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Figure  33. Depth vs.  temperature p l o t  f o r  wells from the Vicksburg 
F a i  rway . 
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Poros i t y  and Permeabi 1 i t y  

Low pe rmeab i l i t y  i s  the  l i m i t i n g  f a c t o r  f o r  the  product ion o f  

geopressured geothermal energy from the  Vicksburg Fairway. Detai 1 ed 

i n v e s t i g a t i o n s  by both R i t c h  and Kozik (1971) and by Swanson and others 

(1976) conclude t h a t  p o r o s i t y  and permeabi 1 i ty i n  the geopressured 

Vicksburg Formation are  low. 

I n v e s t i g a t i o n  o f  e f f e c t i v e  permeab i l i t y  from flow t e s t s  from s i x  

geopressured Vicksburg gas f i e l d s  ( t a b l e  1 )  by Swanson and others (1976) 

shows t h a t  t he  average in -p lace  e f f e c t i v e  permeab i l i t y  i s  l ess  than 1 

m i l l i d a r c y .  Swanson and others a l so  note t h a t  permeab i l i t y  i s  a func- 

t i o n  o f  depth, decreasing by approximately one order  o f  magnitude 

between t h e  depths from 6,000 t o  14,000 fee t  f o r  every 2,000 fee t  of 

depth ( f i g .  34). Also by superimposing the  depth range f o r  the  3OO0F 

i sotherm onto a depth-versus-ef fect ive permeabi 1 i ty  p l o t  developed by 

Swanson and o thers  (1976), i t  can be r e a d i l y  seen t h a t  e s s e n t i a l l y  no 

e f fec t i ve  pe rmeab i l i t i es  g rea ter  than 1.0 m i l l i d a r c y  e x i s t  ( f i g .  34). 

De ta i l ed  p o r o s i t y  and permeabi 1 i ty data f o r  the  geopressured Vicks- 

burg Formation of the  McAllen Ranch F i e l d  were summarized by R i t c h  and 

Ko t i k  (1971) as fo l lows:  

Based on the  a v a i l a b l e  data o f  535 q u a l i t y  core samples, t he  
m a j o r i t y  (60.7%) had a i r  pe rmeab i l i t i es  l ess  than 1 md. w i t h  
78.3% and 87.8% having a i r  pe rmeab i l i t i es  l ess  than 2 and 5 
md. respec t i ve l y .  Only 6.2% had a i r  pe rmeab i l i t i es  g rea ter  
than 10 md. 
about 16 t o  25%. 
was about 19%. 

P o r o s i t i e s  f o r  these 535 samples ranged from 
The average p o r o s i t y  f o r  a l l  535 samples 

These p o r o s i t y  and pe rmeab i l i t y  values from the  McAllen Ranch F i e l d  are 

surface readings t o  a i r  a t  one atmosphere. R i t c h  and Kozik p o i n t  ou t  
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Table 1. Representat ive In-Place E f f e c t i v e  Permeabi l i ty  

I n  Geopressured Gas F i e l d s  

Along the  Vicksburg F a u l t  Zone i n  Hidalgo County 

Data from Swanson and others (1976) 

~~ 

F i e l d  Name 

South Kelsey 

McMoran 

McAl l e n  Ranch 

Arrowhead 

McCook 

J e f f r e s s  

Permeab i l i t y  (md) 

0.27 

0.69 

0.60 

0.65 

0.21 

0.20 
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Figure 34. Depth t o  top of 3OO0F isotherm overlain on effect ive perme- 
ab i l i t y  v s .  depth plot  fo r  a large number of gas wells i n  
Hidalgo, Brooks, Cameron, and  Kenedy Counties i n  South 
Texas. Modified from Swanson and others (1976) .  



from i sos t a t i c  compaction s tudies ,  using brine f i l l e d  core samples, t h a t  

porosity readings taken a t  the surface should be reduced by 1.5 porosity 

percent. 

of magnitude fo r  the e f fec ts  of brines and d i f fe ren t ia l  pressure; fo r  

example, 1.35 millidarcys a i r  permeability reduces to  0.24 millidarcys 

i n-pl ace e f fec t ive  permeabi 1 i ty .  

Also, a i r  permeability readings should be reduced by an order 

Sandstone Thickness and Lateral Continuity 

Sandstone reservoirs i n  the Vicksburg Fairway occur in units up t o  

1,100 f e e t  thick separated by shale sequences up to  1,600 f ee t  thick. 

W i t h i n  the sandstone units the individual sandstone beds range i n  thick- 

ness from a few f e e t  t o  120 f e e t ,  averaging between 10 and 30 f e e t  

thick,  and a re  separated from each other by shale beds r a n g i n g  from a 

few f e e t  t o  30 f e e t  thick ( f igs .  11, 13, and 15).  

Lateral continuity of the potential reservoirs i s  controlled by 

d is t r ibu t ion  of the sandstones which i n  turn depends on depositional 

environment. R i  tch and Kozi k (1971) show tha t  the Vicksburg sandstones 

of the Vicksburg Fairway were deposited i n  a large de l t a i c  system ( f ig .  

35). This de l ta ic  depositional episode as indicated in s t ra t igraphic  

d i p  sections 2 ,  3, 4,  and 5 ( f ig s .  11, 13, 15, and 17) i s  composed of 

several depositional events indicated by the numerous sandstone fac ies  

sequences ( f i g .  36). 

Je f fe r ies  Field area suggest tha t  these del tas  i n  the lower par t  of the 

Vicksburg Formation may be high-constructive del tas  w i t h  a strong d i p  

or ientat ion.  

Preliminary sandstone isopachous maps from the 

Lateral continuity of individual sandstones i n  these 
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Figure 36. Example o f  Vicksburg f a c i e s  sequences deposited during 
deposit ional  events. 



J 

d e l t a s  i s  expected t o  be poor and probably w i l l  no t  extend more than a 

few m i l e s  i n  a s t r i k e  d i r e c t i o n .  

d i p  d i r e c t i o n  i s  i n t e r r u p t e d  by numerous growth f a u l t s  i n  t h e  lower p a r t  

o f  t h e  Vicksburg Formation. Poor l a t e r a l  c o n t i n u i t y  o f  sandstone reser-  

v o i r s  i s  a l s o  descr ibed by Swanson and others (1976) who r e p o r t  t h a t  

many geopressured f i e l d s  i n  South Texas c o n s i s t  of o n l y  one w e l l .  

a l s o  s t a t e  t h a t  the  complex i ty  o f  f a u l t i n g  w i t h i n  the Vicksburg i n -  

creases w i t h  depth. The f a u l t s  a r e  p r i m a r i l y  growth f a u l t s  spaced 

approximately 4 m i l e s  apar t ,  as shown i n  cross sect ions 2, 3, and 4, 

( f i g s .  11, 12, and 15). 

L a t e r a l  c o n t i n u i t y  o f  sandstones i n  a 

They 

RECOMMENDAT IONS 

According t o  present  c r i t e r i a  es tab l i shed f o r  i d e n t i f y i n g  geopres- 

sure geothermal fa i rways, the  Vicksburg i s  n o t  a promising source o f  

geothermal energy. However, because o f  t h e  presence o f  h igh  f l u i d  tem- 

peratures and t h i c k  sandstone bodies i n  t h e  Vicksburg Fairway, takeover 

of a p r e v i o u s l y  d r i l l e d  w e l l  o r  a c u r r e n t l y  d r i l l i n g  w e l l  ( " w e l l - o f -  

o p p o r t u n i t y " )  t h a t  i s  considered t o  be uneconomical f o r  hydrocarbons 

should be evaluated. An experimental t e s t  should prov ide data needed 

about d e l i v e r a b i l i t y  o f  f l u i d s  f rom low p e r m e a b i l i t y  r e s e r v o i r s  and o f  

d isso lved methane contained i n  deep geothermal f l u i d s .  Therefore i t  i s  

recomnended t h a t  a geolog ic  i n v e s t i g a t i o n  a t  the  s i t e - s e l e c t i o n  l e v e l  be 

prepared f o r  t h e  Vicksburg Fairway t o  d e l i n e a t e  the  most promising 

areas. Also, a s i t e - s e l e c t i o n  study w i l l  be needed i f  new data from the  

F r i o  A u s t i n  Bayou Prospect i n  Brazor ia  County, Texas (Bebout and others,  
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1977), reveal t h a t  there can be production from low permeabilities over 

a thick sandstone section. 
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