
NOTICE CONCERNING COPYRIGHT 
RESTRICTIONS 

 
This document may contain copyrighted materials. These materials have 
been made available for use in research, teaching, and private study, but 
may not be used for any commercial purpose. Users may not otherwise 
copy, reproduce, retransmit, distribute, publish, commercially exploit or 
otherwise transfer any material. 

 
The copyright law of the United States (Title 17, United States Code) 
governs the making of photocopies or other reproductions of copyrighted 
material. 

 
Under certain conditions specified in the law, libraries and archives are 
authorized to furnish a photocopy or other reproduction. One of these 
specific conditions is that the photocopy or reproduction is not to be "used 
for any purpose other than private study, scholarship, or research." If a 
user makes a request for, or later uses, a photocopy or reproduction for 
purposes in excess of "fair use," that user may be liable for copyright 
infringement.

 
This institution reserves the right to refuse to accept a copying order if, in 
its judgment, fulfillment of the order would involve violation of copyright 
law.

 



Geothermal Resources Council, TRANSACTIONS Vol 5, October 1981 

Richard P. Mcculloh and Miguel A. Pino 

Lrruisiana Geological Survey 
Box G, University Station, Baton w e ,  Louisiana 70893 

ABSTRACT 

The Bayou Hebert prospect is a fault-bounded 
block of luwer Miocene shale and sandstme which 
covers a 75-square-mile area in southeastern 
Vermilion and southwestern Iberia parishes, south- 
western Imisiana. The average depth to the top 
of the geopressured zme is 12,500 ft. Detailed 
correlation of shale resistivity patterns on well 
logs Eram t h i s  area has delineated faults, local 
unccmfdties, and changes in thickness and 
facies of lithologic units. Most faults revealed 
by this method are associated w i t h  the bounding 
fault zones, but the few delineated in the 
interior of the prospect could reduce the velum 
of potential reservoir units. Cross sections 
show that the bwer Miocene section thickens 
across growth faults by addition of new units as 
well as by expansion. O f  the parmters of reser- 
voir volinne, salinity, temperature and pem- 
eability, reservoir volume shows the m s t  sig- 
nificant variation and indicates that the eastern 
fourth of the prospect has the most geopressured- 
geotheml potential. 

The f d t  block evaluated here for geopres- 
sured-geothermal potential lies i.rmediately north- 
west of Vedlion Bay in southwestern Lnuisiana. 
W e e  main bounding fault m s  trend east, north- 
east, and north, and give tlxiblock a tri;mgular 
shape. Electric log cross sectians canstructed 
for this study s b  substantial thickening of the 
Lower Miocene section across the growth faults 
which form the southern bwndary of the prospect. 
The abundance of persistent marker be& recogniz- 
able by consistent and characteristic resistivity 
traces makes it possible to distinguish two mech- 
anisms of thickenjng: (1) expansion on the dawn- 
thrown sides of faults by the sam units a c h  lie 
on the upthrown sides, and (2) additian of new 
units an the downthrm sides of faults. The 
second of these processes is the most signigicant, 
as a single one of the intervals added may be up 
to 2,100 ft thick. 

Two dip sections indicate differential sub- 
sidence along the southern boundary fault zone; a 
720 ft intend of section is added between ttJr, 
marker beds on the western section with no equiv- 
alent on the east, while the eastern section shows 

2,100 ft of new section not represented on the 
west, between a different pair of markers. 
Therefore the eastern section shows about 1,400 
ft of net subsidence h d i p  of the fault zone. 
A corresponding deepening of the top of geopres- 
sure shows around the eastern section downdip of 
the fault zone. Both sectians show addition of 
500 to 700 ft of new section bemen a third set 
of lIlivkers. 

Faults show discernible growth only below 
and sli&tly abave the top of geopressure, a 
situation which Dickey and others (1968) attrib- 
uted to mtual stinnilation between growth fault- 
ing and abnormal pressure genesis. Maps of net 
sand thichess w i t h i n  intervals inmediately 
above and below the top of geopressure show that 
deposition in these intenmls was controlled 
mstly by faulting. These maps also show a west- 
ward shift of the main sand depenter on the 
hthrm side of the southern boundary fault 
zone. This depocenter migration reflects differ- 
ential subsidence along the east-trendhg fault 
zone which might ultimately have been cuntrolled 
by delta lobe switching. 

G E O P E u I S ~ ~  RESOURCE p(nmmAL 
The top of geupressure corresponds to the 

base of the main sand series of the Kocene, as 
described by Dickjnson (1953), and lies at an 
amrage depth of 12,500 ft within the fault 
block. Steeper geotheml gradients and deeper 
geopressures abut the block on all sides. 

Two intervals above 21,000 ft in the geopres- 
sured zone contain possibly prospective sandstme 
units. One has a 500 ft massive sandstone unit 
indicated by the gama ray log at a depth of 
20,200 ft in the Super ior  #1 Win, but this is 
the only wel l  which penetrated the interval so 
the lateral extent of the sandstone is unknown. 
The other interval lies not far below the top of 
geopressure, where Swanson and others (1976) 
believed that "hihigh pressure aquifers of large 
extent" d d  rnainly occur because of fluid mig- 
ration upward along faults into sealed sandstone. 
The interval has sandstune units thicker than 
200 ft indicated by inductian logs fur many wells 
in the eastern part of the fault block. The area 
underlain by the shallow geopressured sandstone 
units is estimated at abuut 58 mi2, so that the 
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total voltrme is about 2.2 mi3 if the units are in 
hydrologic c d c a t i o n  and average 200 ft thick. 

Selected core analyses indicate that the 
average permeability of sandstone in the top of 
the geopressured zone in Bayou Hebert exceeds the 
20 d minimum prescribed by Bebout and others 
(1976). But the 3009 isotherm lies well below 
these sandstones at depths of 17,000 - 19,000 ft. 
The 212OF isotherm lies near the tap of geopres- 
sure and m e  nearly approximates the temperature 
within shallaw geopressured reservoirs. 

Salinity values calculated frm well logs in 
the Bayou Hebert prospect range from about 50,000 
to 250,000 ng/l TDS w i t h i n  indiddual sandstone 
units as well as for the prospect as a whole. 
The values show erratic vertical and lateral 
distributiun in both hydropressured and geopres- 
sured horizuns, and lack any consistent relation- 
ship to faults. 

Gentle temperature gradients w i t h i n  the 
fault block and the lack of a rewlar pattern of 
salinity values make reservoir volume the main 
criterim for evaluating geothermal potential. 
Based on this criterion, the eastern fourth of 
the Bayou Hebert prospect has the most potential 
for dwelaprvslt of the geopressured-geothermal 
resource, but reservoir velum will be affected 
by local differential p d i l i t y ,  the extent 
of hydrologic c d c a t i c m  bemen individual 
sandstone units, and faults. The faults delin- 
eated in the interior of the fault block may 
represent but a fraction of the total, yet alone 
could substantially fragment the total volume 
of shallaw contiguous geopressured reservoirs. 
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