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MECUTIVE SUMMARY 

This  r e p o r t  provides  comprehensive d a t a  f o r  a reconnaissance 

overview and assessment  of t h e  p o t e n t i a l  f o r  t he  f u t u r e  development of 

geothermal r e sources  i n  t h e  area of t h e  Alabama Coas ta l  P l a in .  Surface 

and near -sur face  i n d i c a t o r s  of geothermal resources ,  such as n a t u r a l  hot 

sp r ings ,  near -sur face  thermal ha los ,  and r ecen t  volcanism, are absent  i n  

t h e  area. For t h i s  reason, t h e  i n v e s t i g a t i o n  w a s  o r i e n t e d  toward an 

e v a l u a t i o n  of t h e  geothermal and geopressure v a r i a t i o n s  and anomalies i n  

t h e  subsur face ,  and t h e  study w a s  based on d a t a  provided by wire- l ine  

l o g s  of o i l  and gas  test w e l l s .  Because of t h e  inhe ren t  r e s t r i c t i o n s  

imposed by t h e s e  types  of da t a ,  a thorough eva lua t ion  of t h e  geothermal 

p o t e n t i a l  f o r  t h e  area is  not  poss ib l e .  However, t h e s e  d a t a  do provide 

t h e  important  background information necessary f o r  more d e t a i l e d  s t u d i e s  

i n  t h e  f u t u r e  and a l s o  suggest c e r t a i n  areas where t h e s e  s t u d i e s  should 

be conducted. 

- Various types  of d a t a  were examined from more than  1,300 w e l l s  i n  

sou th  Alabama. These included maximum recorded temperatures,  mud 

weights,  rock  resistivities as r e l a t e d  t o  geopressure, formation tops,  

f a u l t  l o c a t i o n s ,  and depths t o  basement rock. I n  add i t ion ,  pe t rographic  

s t u d i e s  w e r e  performed on s e l e c t e d  cores  from t h e  Smackover Formation, a 

carbonate  rock  u n i t  t h a t  is considered t o  have p o t e n t i a l  i n  some areas 

as a hydrothermal r e s e r v o i r .  
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The Alabama Coastal Plain area is underlain by a c.onduction- 

dominated, deep sedimentary basin, a type of geothermal regime that 

comprises the largest part of the world's geothermal energy resource 

base. 

1.8"F/100 feet). 

areas, temperatures in excess of 300°F have been encountered in deep 

wells (below 17,000 feet). Several factors may, however, prohibit the 

development of these deep potential geothermal resources. First, there 

is an economic restriction imposed by the extremely high cost of drill- 

ing to these depths. Secondly, these deep, high temperature rocks often 

display poor reservoir characteristics (low porosities and permeabilities). 

Geothermal gradients generally range from low to moderate (1.0 to 

Because sediments reach great thicknesses in some 

A petrographic study was made of the Jurassic age Smackover Forma- 

tion, which underlies most of southwest AlabamcL at depths ranging from 

6,000 to 19,000 feet. 

cient porosity and permeability in some areas to be considered a poten- 

tial geothermal reservoir. These areas include the southern parts of 

Choctaw, Clarke, Monroe, and Baldwin Counties and the western part of 

Washington County. Fluid production records, however, are available 

only where the formation is productive of oil, and its potential to 

produce steam or hot water in other areas is unknown. The same is true 

for the sandstones of the Norphlet Formation, which underlie the Smack- 

over. 

This carbonate rock unit apparently has suffi- 

The Haynesville Formation, which overlies the Smackover, has been 

found to contain abnormally high geopressures in parts of Baldwin County 

and the southern parts of Clarke, Monroe, and Washington Counties. A 

number of oil and gas test wells have encountered geopressured Haynesville 

X 



shales confined above and below by impermeable anhydrite beds. These 

overpressured shales have a tendency to "flow" into the borehole, thus 

producing drilling problems, which are avoided by the use of high- 

density drilling muds. Because these zones occur in intervals composed 

of anhydrite, gypsum and shale, or rock of poor reservoir qualities, 

this Haynesville section will not have potential for future geothermal 

development unless future drilling encounters porous and permeable rock 

within the interval. The Haynesville Formation does, however, have some 

potential in a 200-square-mile area located in southernmost Clarke, 

northernmost Baldwin and southwest Monroe Counties, where a porous and 

permeable sand zone is encased within massive salt deposits in the lower 

part of the formation. Over the low-relief salt-cored anticline of the 

South Carlton oil field in southernmost Clarke County, this sand lies 

just below a depth of 15,500 feet where it is found to be highly over- 

pressured with a temperature exceeding 260'F. 

Another area worthy of future scrutiny and with possible potential 

for geothermal development is located southeast of the city of Bay 

Minette in Baldwin County. A test well located on a large regional mag- 

netic high was reported to have a temperature of 218'F at a subsea-level 

depth of 7,336 feet. With this temperature and depth the calculated 

gradient is 2.07"F/100 feet, a value significantly higher than the 

average gradient for the area. Of importance, however, is the fact that 

this is a one-well anomaly and no additional wells are located within 

the area for confirmation. 

await additional drilling. 

Judgement on the potential of this area must 

xi 



In the subsurface of the southwest Alabama Coastal Plain, coarse- 

clastic, sedimentary rocks with hydrothermal aquifer potential are 

present in the undifferentiated Lower Cretaceous section and in the 

Cotton Valley Group of Late Jurassic age. 

great as 4,000 feet below the surface in the northern part of the area 

to a depth of 17,000 feet or more in the downdip area along the gulf 

These rocks lie at depths as 

coast. With the low to moderate geothermal gradients found here, the 

temperature at these depths will range from about 120°F to as much as 

300°F. 

areas has been found to contain abnormally high geopressures and gradi- 

ents, but which is generally found to have poor-quality reservoir rocks. 

These sediments overlie the Haynesville Formation, which in some 

In southeast Alabama, warm water from "Sealy Springs" in Houston 

County has been used for many years as mineral baths. This "spring" is 

actually an artesian well that was originally drilled as an oil and gas 

test in the late 1920's. 

4,280 feet and the well began flowing water at a temperature of 112°F 

and at a rate of 180 gpm. A chemical analysis of the water indicates 

that it contains only slightly more than 10,000 ppm dissolved solids. 

The well casing was perforated at a depth of 

In terms of geothermal potential, southeast Alabama is similar to 

much of the Atlantic Coastal Plain, where recent studies have concluded 

that the optimum sites f o r  development will be associated with igneous 

intrusions into the basement complex. 

trusions will be the source of abnormally high heat flow due to their 

radiogenic element content. There does appear to be some correlation in 

southeast Alabama between the higher calculated geothermal gradients and 

It is possible that these in- 

xii 



r e g i o n a l  g r a v i t y  maxima. Conclusive evidence i s  not a v a i l a b l e ,  however, 

s i n c e  t h e r e  i s  a s p a r s i t y  o r  t o t a l  l a c k  of w e l l  da t a  i n  much of south- 

east Alabama and a l s o  a n  absence of d e t a i l e d  g r a v i t y  d a t a .  

Beneath t h e  sou theas t  Alabama Coas ta l  P l a in ,  t h e  Haynesvi l le  Forma- 

t i o n  i s  absent  and overpressured zones have not  been encountered i n  test  

w e l l s  and are not expected t o  be found by f u t u r e  d r i l l i n g .  Here, geo- 

thermal  g r a d i e n t s  range from s l i g h t l y  less than  1.0 t o  s l i g h t l y  more 

t h a n  1.8"F/100 f e e t .  

Geneva, and Covington, temperatures  of about 180°F or  more may be ex- 

pec ted  a t  depths of 7,000 t o  13,000 f e e t .  Present  a t  t h e s e  depths are 

p o t e n t i a l  hydrothermal a q u i f e r s  composed of coarse-grained c l a s t i c  

sediments  t h a t  o v e r l i e  basement rocks. 

I n  t h e  southern tier of count ies ,  inc luding  Houston, 

Future  development of t h e  p o t e n t i a l  geothermal resources  ly ing  be- 

n e a t h  t h e  Alabama Coas ta l  P l a i n  w i l l  be r e s t r i c t e d  t o  low or  moderate 

temperature,  non-e lec t r ic  a p p l i c a t i o n s .  These c o n s t i t u t e  a s i g n i f i c a n t  

p o t e n t i a l  energy source  f o r  p o s s i b l e  a p p l i c a t i o n s  i n  space hea t ing  and 

coo l ing  and c e r t a i n  a g r i c u l t u r a l  and i n d u s t r i a l  processes.  I f  f u t u r e  

geothermal development i n  t h i s  area is ever t o  be r e a l i z e d ,  continued 

r e s e a r c h  is  needed. It is  recommended t h a t  f u t u r e  research  inc lude  t h e  

following: 

1. The d r i l l i n g  of r e sea rch  geothermal w e l l s  and (or) t h e  con- 

v e r s i o n  of dry  and abandoned o i l  and gas w e l l s  t o  r e sea rch  

w e l l s .  

2. Heat-flow s t u d i e s  from a shal low d r i l l - h o l e  program through- 

o u t  t h e  area. 

x i i i  



3. Gravity and magnetic surveys in southeast Alabama for the  pur- 

pose of locating basement intrusives. 

A continuing monitoring program of oil and gas test drilling, 

including acquisition of data on downhole temperatures, pres- 

sures, and rock porosities and permeabilities. 

4 .  
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INTRODUCTION 

The demands on fossil-fuel energy resources as well as their costs 

have continued to grow at a rapid pace over the past several decades. 

In recent years interest has grown in "new," supplemental forms of 

energy including the potential of the large quantities of heat within 

the earth, or geothermal energy. 

Much of the heat the earth contains is distributed too diffusely 

throughout the uppermost crust to be considered recoverable. In addi- 

tion there are a number of restrictions on the utilization of geothermal 

energy sources, including locality as well as interrelated geologic, 

hydrologic, temperature, geochemical, and economic constraints. The 

near-future utilization of geothermal resources as a source of energy 

will likely occur only in local areas where relatively high temperatures 

are found at moderate depths and within permeable rocks capable of 

yielding large volumes of heat-transporting fluids to wells over a long 

period of time. . 

Estimates of the geothermal resources of the United States differ 

by as much as six orders of magnitude. 

number of factors, primarily the ambiguous definitions of the term 

This wide variation is due to a 

resources" as used by various authors. In addition, there is an inade- I t  

quate knowledge of the distribution of geothermal "resources" and the 

geologic environments in which they occur, and an uncertainty in the 

technological limitations that will be involved in their exploitation. 

1 



This study of the geothermal/geopressure potential of the Gulf 

Coastal Plain of Alabama was made possible by funds provided by the 

United States Department of Energy (67% of total funds), the Geological 

Survey of Alabama (21%), and the University of Alabama (12%), and the 

project was initiated in January 1979. 

Study Objectives 

The primary objective of this study of the Alabama Gulf Coastal 

Plain was to identify and interpret geothermal and geopressure anomalies 

of possible significance to the search for future supplemental sources 

of energy in the state (figure 1). For many years the only areas con- 

sidered favorable for the utilization of geothermal resources were 

located in tectonically active regions where there was either active 

volcanism or where volcanism had occurred in late Cenozoic time. Also, 

much of the past research, exploration and development of the geothermal 

resources of the United States have been directed toward those sources 

suitable for electric power generation. Recently, however, more empha- 

sis has been placed on research and exploration in deep sedimentary 

basins where low to moderate geothermal resources may be-utilized in 

many direct-use applications. 
~~ 

The Alabama Coastal Plain does not display the characteristics that 

in the past have been considered to be indicative of areas of high geo- 

thermal potential--namely, recent volcanism, natural hot springs, and 

near-surface thermal halos. This reconnaissance report results from an 

effort to provide a comprehensive data base for the "hidden" thermal and 

geopressure variations and anomalies in the subsurface and an effort to 

interpret and correlate these features with the known geology. 
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FIGURE 1. Index map of Alabama 
showing area of study 
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Previous Studies 

In 1969 a committee was appointed for Alabama to take part in the 

collection of data to be hsed in the "Geothermal Survey of North Amer- 

ica," a project sponsored by the American Association of Petroleum 

Geologists. Shelton (1974) reported on some of the preliminary findings 

of this survey and stated that 

. . . the map represents the geothermal regime in sedimentary I 1  

rocks, which is thought to reflect a summation of a number of 
geologic and geophysical parameters expressed as thermal conduction 
and thermal convection and hydrodynamics." 

Geothermal gradient values in the continental U.S. were found to range 

from 0.6"F/100 ft of depth in south Florida to 3.OoF/100 ft in eastern 

Oregon. Temperature measurements taken during the logging of about 160 

oil and gas test wells in the south Alabama coastal plain were included 

in this survey. Geothermal gradient values were calculated for these 

wells and the area was included in a computer-contoured gradient map 

(American Association of Petroleum Geologists Research Commission, 

1976). 

gradient range from 1.0 to 2.OoF/100 ft of depth. 

Data accumulated for this survey in south Alabama indicate a 

Smith (1979) reported the results of two heat-flow measurements in 

the Alabama Gulf Coastal Plain: 

the other in north-central Bullock County. 

were both determined to be 0.7 heat-flow units (hfu), are considered to 

be low heat-flow values and are consistent with Smith's findings of 21 

heat-flow calculations in the Gulf Coastal Plains of Florida, Alabama, 

Mississippi, and Louisiana which range from 0.4 hfu to 1.7 hfu. 

heat-flow measurement is available for north-central Mobile County, this 

value being 0.95 hfu (Renner, 1979). 

one in east-central Marengo County and 

These measurements, which 

One 
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The south Alabama Coastal Plain was included in a comparative study 

of the geothermal potential of the Atlantic Coastal Plain region (Mitchell, 

1979). The study incorporated geologic, engineering and economic fac- 

tors on a local level. In this report, counties were selected where the 

geothermal gradient was found to exceed 1.6'F/100 ft of depth in areas 

where sedimentary rocks exceed 1,000 feet in thickness. Three south 

Alabama counties listed as potential areas are Baldwin, Marengo, and 

Pike. 

A number of geophysical and geological studies have been conducted 

in south Alabama. Many of these are referred to in this report and 

included in the reference section. 

Research Methods and Report Presentation 

Because surface- and near-surface indicators of geothermal poten- 

tial are absent in south Alabama, the basic data used in this evaluation 

study came from down-hole temperatures and pressure information provided 

by logs of oil and gas test wells. The limitations of these types of 

data are discussed later in this report. 

The scope of this study incorporated and was limited to the follow- 

ing procedures: 

Procedure 1. Geothermal and geopressure data were compiled from 

oil and gas test-well logs 

Procedure 2. Geothermal and geopressure variations and anomalies 

were interpreted and correlated with the geology of the area. A geo- 

logic survey included a study of all previous reports and maps, 

published and unpublished. Also, a new study which was made on 

both 

geologic 
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structure in s o u t h  Alabama included the correlation of more than 1,000 

oil and gas test well l o g s  for formation tops and fault locations. A 

structural and petrographic study of "basement" rocks was also con- 

ducted. In addition, a stratigraphic and petrographic study was made 

for the Jurassic age Smackover Formation, which in neighboring Missis- 

sippi has been found to be highly geopressured in several locations. 

Procedure 3 .  Geophysical data were compiled, interpreted, and 

correlated with geothermal and geopressure anomalies and known geologic 

features. 

Various geotemperature-related maps were prepared for this report. 

These maps are based on bottom-hole or maximum recorded temperatures 

taken during logging operations for oil and gas test wells. These 

temperatures are recorded on well-log headings along with the elapsed 

time from the cessation of drilling-fluid circulation to the initiation 

of logging. 

and Gas Board building located on the University of Alabama campus. 

All of these logs are on file at the State of Alabama Oil 

This report is divided into separate and distinct sections, three 

of which concern the geology of the area. Geophysical, geothermal, and 

geopressure data are each presented in separate parts. 

tion of this report summarizes the findings of the study and designates 

the most promising areas for future geothermal development and resource 

utilization, and, finally, presents recommendations for future studies. 

The final sec- 
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GEOLOGIC SETTING 

Stratigraphy and Structure of Southwest Alabama ~ _ _  

The southwest Alabama Coastal Plain area is located on the east 

flank of the Mississippi Embayment of the northern Gulf Coast Basin. 

Sedimentary rocks and sediments present here range in age from Paleozoic 

to Holocene. The thickest deposits occur in Washington County (esti- 

mated thickness 25,000 feet). In the study area, known Paleozoic sedi- 

mentary rocks are. limited to parts of northernmost Choctaw and Marengo 

Counties where they underlie several thousand feet of Cretaceous sedi- 

ments. Holocene sediments are restricted to coastal areas and major 

stream and river valleys. Triassic, Jurassic, and Early Cretaceous 

deposits occur only in the subsurface. Figure 2 is a generalized stra- 

tigraphic column representing most of southwest Alabama with brief 

descriptions of rock types and also symbols indicating those units in 

which oil and gas have been found. 

. The Eagle Mills Formation of Triassic age occurs locally as graben- 

fill, red-bed clastics and is the oldest of the Mesozoic formations. The 

Werner Formation, which consists predominantly of anhydrite with varying 

amounts of shale, sand, and metamorphic rock fragments, is the lowermost 

rock unit of Jurassic age. 

Formations are widespread beneath the southwest Alabama Coastal Plain 

and their areas of occurrence are not well delineated. 

Neither the Eagle Mills nor the Werner 

In southwest Alabama the Louann Salt of Jurassic age ranges in 

thickness from zero to several thousand feet. The updip limit of 
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FIGURE 2. Generalized stratigraphic column of 
Cenozoic and Mesozoic units in the oil and 
gas producing areas of southwest Alabama 
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relatively thick deposits of this s a l t  section approximates the Gilbertown- 

West Bend-Pollard fault system, although a thin section of Louann has 

been penetrated in several wells located a few miles updip from these 

faults. The major depocenter for the salt was located in the Missis- 

sippi Interior Salt Basin or Perry Basin, the axis of which extends from 

Mississippi into central Washington County, Alabama. 

The Norphlet Formation of Jurassic age is generally a well-cemented, 

low-porosity, fine-grained, quartzose sandstone that ranges in thickness 

from zero to several hundred feet. It is the deepest rock formation 

from which oil and gas is produced in southwest Alabama and, therefore, 

most deep test wells bottom in this unit. Even where productive, perme- 

abilities seldom exceed 100 millidarcies. The updip limit of the Nor- 

phlet approximates that of the overlying Smackover Formation. 

The Smackover Formation of Late Jurassic age is a predominantly 

carbonate section that is the primary target for oil and gas exploration 

in the area. In Alabama this formation ranges in thickness from 0 to 

about 550 feet (figure 3 ) .  It thickens in a westward direction and 

attains its maximum thickness of more than 1,200 feet in the central 

part of the Mississippi Interior Salt Basin. Geopressured geothermal 

reservoirs have been found in this interior salt basin in secondary 

porosity zones of Smackover carbonates and sandstones. These reservoirs 

have high temperatures (356" to 482"F), and contain highly saline waters 

or diagenetic and metamorphic gases (CH4, H2S, and C 0 2 ) ,  all of which 

are believed to result from Late Cretaceous igneous activity at great 

depths (Jones, 1977). Because the Smackover is recognized as a poten- 

tial geothermal reservoir, stratigraphic and petrographic studies were 
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I 
FIGURE 3. Regional isopach map of the Smackover Formation in southwest 

Alabama and northwest Florida (modified from Wilson, 1975) 
contour interval  = 200 f e e t  
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made of c o r e s  from this formation. The r e s u i t s  are included as a 

separate section of this report. 

The Haynesville Formation of Late Jurassic age, which consists pre- 

dominantly of anhydrite and dark-colored shale with lesser amounts of 

sandstone and limestone, ranges in thickness from 0 to more than 2,800 

feet (figure 4 ) .  Sandstones occur mostly in the updip areas; in the 

downdip areas thick salt deposits may occur in the lower part of this 

formation, which has an areal extent that approximates that of the 

Smackover. In some parts of southwest Alabama tight and impermeable 

rocks of the Haynesville act as "insulators" and "pressure seals." 

important characteristic is discussed in later parts of this report. 

This 

The Cotton Valley Group of Late Jurassic and Early Cretaceous age; 

thick, undifferentiated Lower Cretaceous sediments; and the Late Cre- 

taceous Tuscaloosa Group and Eutaw Formation all consist predominantly 

of interbedded sandstones and shales. This section reaches a combined 

thickness of almost 11,000 feet near the coast. Porosities and per- 

meabilities of these sandstones can be quite good. The thickest sands 

occur in the Cotton Valley and Tuscaloosa Groups. 

posits of the Cretaceous are the massive chalks of the Selma Group that 

range in thickness from 900 to 1,500 feet. 

The uppermost de- 

Tertiary sediments of the area are sands, clays, marls, and lime- 

stones, with some thin lignites. Quaternary sediments are mostly sands 

and gravels with lesser amounts of clay. Tertiary and Quaternary de- 

posits reach a combined maximum thickness of approximately 6,000 feet 

near the coast. 
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FIGURE 4 .  Regional isopach map of t h e  Haynesville Formation i n  southwest 
Alabama and northwest F lo r ida  (modified from Wilson, 1975) 

contour i n t e r v a l  = 200 f e e t  ( c o n t o w  values are i n  hundreds of f e e t )  
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A s t r u c t u r a l  geologic  study of t h e  southwest Alabama Coastal  P l a i n  

incorporated t h e  c o r r e l a t i o n  and s tudy of more than 1,000 e l e c t r i c  l ogs  

from deep o i l  and gas  test w e l l s  i n  t h e  area. Logs from these  w e l l s  

w e r e  c o r r e l a t e d  and i n t e r p r e t e d  f o r  formation tops and f a u l t s .  Figure 5 

i s  an example of t h e  type of da t a  shee t  used i n  t h i s  s tudy.  

The major s t r u c t u r a l  f e a t u r e s  of southwest Alabama are:  (1) east- 

e r n  l i m i t  of t h e  Miss i s s ipp i  I n t e r i o r  S a l t  Basin; (2)  t he  Wiggins U p l i f t  

o r  I1posiment" and r e l a t e d  Conecuh Arch; (3) t h e  Hatchetigbee An t i c l ine ;  

( 4 )  t h e  Gilbertown-West Bend-Pollard f a u l t  zone; and (5) t h e  Jackson 

f a u l t  and Mobile d e l t a  f a u l t  zone ( f i g u r e  6 ) .  

t u r a l  f e a t u r e s  of t h e  area inc lude  t h e  J u r a s s i c  age Wilcox and Covington 

embayments, t h e  McIntosh and Klepac piercement s a l t  domes, and the  s a l t -  

r e l a t e d  Chatom, C i t r o n e l l e ,  Chunchula, Hatter 's  Pond and South Car l ton  

domes. 

Other important s t ruc -  

The a x i s  of t he  Miss i s s ipp i  I n t e r i o r  S a l t  Basin extends i n t o  Wash- 

ing ton  County, Alabama, from Miss i ss ippi .  This  basin,  which inc ludes  

a l l  of Washington County and t h e  southernmost p a r t  of Choctaw and nor- 

thernmost p a r t  of Mobile Counties, w a s  a n  a c t i v e l y  subsiding depocenter 

throughout t h e  Mesozoic and i n t o  t h e  e a r l y  Cenozoic. Subsidence rates 

w e r e  g r e a t e s t  during t h e  e a r l y  d e p o s i t i o n a l  h i s t o r y  of t he  nor thern  Gulf 

Coast bas in  as evidenced by t h e  d e p o s i t i o n  of s e v e r a l  thousand f e e t  of 

Louann S a l t .  Smackover and Haynesvi l le  sediments a l s o  reach maximum 

thicknesses  i n  t h i s  bas in .  (See f i g u r e s  3 and 4 . )  

The Wiggins U p l i f t ,  and r e l a t e d  Conecuh Arch, are a s soc ia t ed  with a 

p o s i t i v e  c r u s t a l  f e a t u r e  t h a t  in f luenced  d e p o s i t i o n a l  ra tes  i n  t h a t  i t  

subsided more slowly than ad jacent  areas, e s p e c i a l l y  during J u r a s s i c  
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FIGURE 6. Xajor structural features of southwest Alabama 
and northwest Florida (from Wilson, 1975) 
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t i m e .  The th inning  of e a r l y  bas in  depos i t s  t h a t  oc-curs ac ross  t h i s  

f e a t u r e  i s  more pronounced i n  carbonates ,  evapor i tes ,  and marine s h a l e  

u n i t s .  The d e p o s i t i o n a l  th icknesses  of th ick ,  coarse  c l a s t i c  depos i t s  

are more c l o s e l y  r e l a t e d  t o  subsidence rates infliienced by "loading." 

The a x i s  of t h e  Wiggins U p l i f t  extends through c e n t r a l  Mobile County, 

thence northeastward through nor the rn  Baldwin, and no r theas t  Escambia 

Counties, and i n t o  southwest and c e n t r a l  Conecuh County. 

A number of s a l t - r e l a t e d  s t r u c t u r e s  occur wi th in  and ad jacen t  t o  

t h e  i n t e r i o r  s a l t  bas in  of Washington County. Jacoby (1974) d i scusses  

t h e  p o s s i b i l i t y  of s a l t  domes a c t i n g  as  conductors of hea t .  Since rock 

s a l t  has  a much h igher  thermal  conduc t iv i ty  tLan o ther  sedimentary 

rocks,  a s a l t  dome may a c t  as a h e a t  t r a n s f e r  medium from i t s  h o t t e r ,  

deep-seated source  t o  t h e  shal lower and cooler  sediments t h a t  i t  in-  

t rudes.  Jones (1970) a l s o  f e e l s  t h a t  s a l t  d i a p i r s  of t h e  Gulf Coast 

area may p lay  an  important r o l e  i n  e s t a b l i s h i n g  and maintaining the  

geothermal f l u x  i n  t h e i r  v i c i n i t y  and may a c t  as "heat ing rods" ex- 

tending upwards from g r e a t  depths .  

I n  southwest Alabama, a l though s e v e r a l  "piercement" s a l t  s t r u c t u r e s  

are p resen t ,  only one known f e a t u r e  can be considered a "shallow sa l t  

s t r u c t u r e , "  t h a t  being t h e  McIntosh sal t  dome which i s  loca ted  i n  south- 

w e s t  Washington County and on t h e  w e s t  f l a n k  of t h e  Mobile d e l t a  f a u l t  

system. 

su r face  i n  Humble, #1 Washington Lumber and Turpentine Corporation core- 

test loca ted  i n  i r r e g u l a r  s e c t i o n  29 (normal s e c t i o n  6 loca t ion )  of 

T. 3 N., R. 1 E. It has  been r epor t ed  t h a t  b r ine - t e s t  w e l l s ,  loca ted  

3/4 m i l e  east of t h e  Humble w e l l ,  encountered s a l t  a t  2,500 t o  3,000 

This sa l t  mass w a s  pene t r a t ed  a t  a depth of 410 f e e t  below the  
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feet. Another large piercement salt structure is the Klepac aome lo- 

cated in southwest Clarke County, adjacent to the large Jackson fault. 

Humble, #1 Champion-Klepac (P #735) in section 4 ,  T. 5 N., R. 2 E., 

penetrated piercement Louann Salt at a depth of 11,172 feet. The crest 

of the Bouguer gravity anomaly associated with the Klepac dome is prob- 

ably centered in the vicinity of sections 21 and 22, some 3 miles south 

of the Humble well (McWilliams and Joiner, 1970a). It is probable that 

the crest of this piercement salt mass has not been drilled; because 

seismic information is unavailable f o r  study, its depth cannot be esti- 

mated. 

The Hatchetigbee Anticline is a large, salt-cored structure on the 

north flank of the interior salt basin. It extends from west-central 

Clarke County through the northeast corner of Washington County and into 

south-central Choctaw County. This structure began forming during the 

Cretaceous with movement continuing through much of the Tertiary, and it 

is expressed in the surface geology of the area. The Chatom, Citro- 

nelle, Chunchula and South Carlton domes are all non-piercement, deep 

salt structures. The Hatter's Pond field is associated with a deep, 

piercement salt dome below 17,000 feet. 

A series of major fault zones and grabens are present in the south- 

west part of the Alabama Coastal Plain. These are normal faults which 

most commonly show growth characteristics, that is, displacements along 

them increase substantially with depth and abnormally thick sediments 

occur within grabens. These grabens are wedge-shaped features that are 

relatively broad on the surface and decrease in width with depth, many 
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disappear ing  i n t o  master f a u l t s  aeep i n  the  Jurassic s e c t i o n .  Figure 7 

i s  a r e g i o n a l  s t r u c t u r e  contour map which shows the  loca t ions  of t hese  

f a u l t s  a t  t h e  Norphlet  Formation horizon.  The l a r g e s t  of t hese  f a u l t  

zones i s  t h e  Mobile d e l t a  graben system t h a t  s t r i k e s  north-south i n  t h e  

v i c i n i t y  of t h e  Washington-Clarke County and Mobile-Baldwin County 

l i n e s .  The Jackson f a u l t  i s  the  l a r g e s t  of t h i s  system and i s  down- 

thrown t o  t h e  w e s t .  It is  e s s e n t i a l l y  an e a s t e r n  s t r u c t u r a l  boundary 

f o r  t h e  Miss i s s ipp i  i n t e r i o r  s a l t  bas in ,  and can be recognized along 

p a r t  of i t s  l eng th  by displacements of outcropping formations.  I n  

Marshal l  Young, 81 C. E. Gilmore (P 8895), loca ted  i n  s e c t i o n  28 of 

T.  6 N . ,  R.  2 E. ,  t he  Jackson f a u l t  w a s  pene t ra ted  a t  a depth of 4,000 

f e e t  where i t s  displacement w a s  almost 5,000 f e e t .  

Champion-Klepac (P #735) t h i s  f a u l t  has  a displacement of 4,100 f e e t  a t  

a depth of only 2,450 f e e t .  It is specula ted  t h a t ,  a long p a r t s  of i t s  

length ,  displacements  a long the  Jackson f a u l t  may reach o r  exceed 7,000 

f e e t .  

I n  Humble, #1 

The down-to-east f a u l t s  of t he  Mobile Delta System are numerous and 

a few of t h e s e  are q u i t e  l a r g e .  

(P #2297), l oca t ed  i n  s e c t i o n  33 of T. 5 N. ,  R. 1 E. ,  i n  Washington 

County, is  c u t  a t  a depth of 11,350 f e e t  by a f a u l t  with an est imated 

displacement of 5,700 f e e t .  

Murphy O i l  Corporation, #1 Laubenthal 

The Gilbertown-West Bend-Pollard f a u l t  zones are p a r t  of t h e  pe r i -  

phe ra l  f a u l t  system t h a t  r i m s  the  nor thern  Gulf Coast bas in  from Texas 

t o  F lo r ida .  These are normal f a u l t s  t h a t  are tension-related s t r u c t u r e s  

vary ing  g r e a t l y  i n  l eng th  and displacement,  and they a l s o  show s t r o n g  

growth c h a r a c t e r i s t i c s .  A good example of increas ing  displacements  wi th  
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depth  i s  t h e  f a u l t  which is  the  south boundary of the deep, e longated 

a n t i c l i n e  of Choctaw County's Womack H i l l  o i l  f i e l d ,  which produces from 

t h e  Smackover Formation. This f a u l t  has a displacement g r e a t e r  than  

3,500 f e e t  i n  t h e  Haynesvi l le  Formation a t  a depth  below 9,000 f e e t ,  

whereas 1.5 m i l e s  t o  t h e  no r th  and i n  an updip d i r e c t i o n  t h e  f a u l t  has  

been mapped on t h e  s u r f a c e  where i t s  displacement i s  150 f e e t  (Copeland 

and o the r s ,  1976).  

of 50° t o  55O; however, near t h e  su r face  and i n  outcrop, d i p s  o f t e n  

s teepen  t o  80" o r  more. 

i 

I n  t h e  subsurface these  f a u l t s  have an average  d i p  

The most pronounced f a u l t  movements along t h e  p e r i p h e r a l  f a u l t  

system, as i n d i c a t e d  by inc reases  i n  sediment th icknesses  w i t h i n  gra- 

bens, were i n i t i a t e d  during the  depos i t i on  of t h e  upper p a r t  of t h e  

Lower Cretaceous and continued i n t o  the  Te r t i a ry .  Chalks of t h e  Selma 

Group o f t e n  reach  one-and-a-half times o r  more t h e i r  normal th i cknesses  

w i t h i n  t h e s e  grabens. 

The Wilcox and Covington embayments w e r e  shallow, s lowly subs id ing  

f e a t u r e s  sepa ra t ed  by t h e  Wiggins U p l i f t  and Conecuh Arch. These embay- 

ments w e r e  r e s t r i c t e d  t o  t h e  J u r a s s i c  and a r e  expressed by t h e  areal 

l i m i t s  of J u r a s s i c  d e p o s i t s  i n  t h e  subsurface.  (See f i g u r e s  3 and 4 . )  

S t r a t i g r a p h y  and S t r u c t u r e  of Southeast  Alabama 

Mesozoic sedimentary rocks and sediments underlying t h e  sou theas t  

Alabama Coas ta l  P l a i n  range i n  age from Triassic t o  Miocene. 

Triassic and Ea r ly  Cretaceous ages  occur only i n  t h e  subsur face  as do 

those  of J u r a s s i c  age, which are present  i n  p a r t s  of Covington County 

but  are no t  known t o  be p re sen t  i n  o the r  count ies  t o  t h e  east and no r theas t .  

The t h i c k e s t  known sedimentary depos i t s  of t h e  area occur i n  southwest 

Rocks of 
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Covhgton County, where thickness  of combined Mesozoic and Cenozoic s e d -  

ime- exceeds 13,000 fee t .  Unknown thicknesses  o i  Triassic sediments 

a repesent  i n  grabens i n  southeast  Alabama. I n  Crenshaw County the  

A. R. Temple, #1 Smith i n  sec t ion  26, T.  8 N. ,  R. 16 E. (P #145) w a s  

bot- a t  10,830 f e e t  i n  T r i a s s i c  (? )  sedimentary rocks.  Several  

w e l l s h  Barbour County were reported t o  have bottomed i n  rocks of 

q u e d o n a b l e  T r i a s s i c  age  (Moore and J o i n e r ,  1969). Geophysical and 

t e s t 4 1  d a t a  are i n s u f f i c i e n t  t o  l o c a t e  and de f ine  sed iment - f i l l ed  

Triasric grabens i n  t h e  area. I t  should a l s o  be noted t h a t  unknown 

t h i c k s s e s  of Paleozoic  sedimentary rocks of the  Suwannee Basin under- 

l i e  Ebraston County (Arden, 197i) .  

a t h  t h e  except ion  of the t h i c k  t iha l l s  of thc Late  Cretaceous age 

Selma &o!ip and t h i n  Oligocene l imestones,  sediments underlying t h e  area 

arerrsde up almost  e n t i r e l y  of sands and c l ays .  These d i p  from south t o  

s o u t h t  a t  20 t o  50 f e e t  per  m i l e .  Because the  area l ies o u t s i d e  of 

t h e  &'t bas in ,  basement t ec ton ic s  r a t h e r  than s a l t  t e c t o n i c s  dominate 

t h e  smpc tu ra l  s e t t i n g .  Excluding t h e  poss ib l e  l a r g e  Triassic  grabens 

i n  tk area, s t r u c t u r e s  are of much smal le r  magnitude than  those  sa l t -  

relatarsl f e a t u r e s  underlying the  southwest Alabama Coas ta l  Plain. Sub- 

surfmi! s t r u c t u r e s  of southeas t  Alabama are not  w e l l  known due t o  spar- 

s i t y &  w e l l  c o n t r o l  and a l a c k  of d e t a i l e d  geophysical information.  

Composition, Age, and Configurat ion of Basement Rocks 

*rein, t h e  t e r m  "basement" denotes  the rocks upon which t h e  lower- 

m o s t B s o z o i c  sediments  were deposi ted.  Basement may r e f e r  t o  e a r l y  

M e s d c  igneous rocks ,  Paleozoic sedimentary,  o r  Paleozoic  o r  Precam- 

br immetamorphic  and igneous rocks.  
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Neathery and Thomas (1975) reported on the nature of the pre-  

Mesozoic basement rocks underlying the Alabama Coastal Plain. 

lithologic and structural characteristics, these rocks were divided into 

four provinces: (1 )  Paleozoic sedimentary rocks (folded, in part thrust 

faulted, and similar to those found in the Appalachian outcrop area to 

the northeast); (2) Talladega slate belt (slate, quartzite, phyllite, 

marble, and fine-grained schist similar to rocks in outcrop in Alabama's 

Piedmont); (3 )  Piedmont metamorphic and igneous belt (predominantly 

gneiss and aluminous schist, intruded by felsic and mafic igneous 

rocks) ; and ( 4 )  Suwannee Basin (Paleozoic shale and sandstone) (figure 

Based on 

8 )  

In the area of study, Paleozoic sedimentary rocks are restricted to 

the northernmost parts of Choctaw and Marengo Counties and to the Suwan- 

nee basin fringe area of Houston County in the southeast corner of the 

state. Rocks of the Talladega slate belt occur in a belt underlying the 

northwestern parts of Dallas, Wilcox and Clarke Counties and the central 

and southern parts of Marengo and Choctaw County. Rocks classified as 

being in the Piedmont belt underlie most of the southwest Alabama 

Coastal Plain. Rocks of the Piedmont belt and Suwannee basin are over- 

lain in part by Mesozoic volcanic rocks which have been encountered in a 

number of wells in southeast Alabama and have also been found in wells 

located near the southeast corner of Conecuh and northeast corner of 

Escambia Counties and in the proximity of the Fairfield gravity maximum, 

which is discussed later in this report. 

in the area of the Fairfield anomaly, other Mesozoic volcanics (olivine 

basalt and diabase) have been encountered in Barbour County and along 

In addition to the volcanics 
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t h e  crest of a l a r g e  r e e i o n a l  g r a v i t y  maximum. 

are a l s o  d iscussed  later i n  t h i s  r e p o r t  i n  t h e  geophysical  da t a  s e c t i o n .  

Most o the r  basement rock types known from d r i l l i n g  cannot be c o r r e l a t e d  

w i t h  r e g i o n a l  g r a v i t y  f e a t u r e s .  

These g r a v i t y  f e a t u r e s  

I n  southwest Alabama t h e  basement su r face  ranges i n  depth from less 

than  4,000 f e e t  i n  Dallas and Marengo Counties t o  poss ib ly  as much as 

25,000 f e e t  i n  Washington County. 

lies deeper than  22,000 f e e t  ( f i g u r e  9 ) .  

Near the  coas t  t h e  basement probably 

Deep t e s t - w e l l  information i n d i c a t e s  t h a t  t h e  two most prominent 

i r r e g u l a r i t i e s  i n  t h e  conf igu ra t ion  of t he  basement s u r f a c e  a r e  r e l a t e d  

t o  t h e  easternmost  ex tens ions  of t h e  Wiggins U p l i f t  and t h e  Miss i s s ipp i  

I n t e r i o r  S a l t  Basin. A broad, conspicuous basement high o r  r i d g e  asso- 

c i a t e d  wi th  the  Wiggins U p l i f t  extends from c e n t r a l  Mobile County north-  

eastward through nor th  Baldwin and w e s t  Escambia Counties, and i n t o  

southwest and c e n t r a l  Conecuh County. 

basement su r face ,  a s soc ia t ed  wi th  t h e  i n t e r i o r  s a l t  bas in ,  is loca ted  i n  

Washington County. 

w i t h  c e r t a i n t y  and can only be es t imated  from e x i s t i n g  deep we l l  c o n t r o l  

and s t r a t i g r a p h i c  evidence. 

Damson O i l  Corporation, 111 Tyler Odum (sec.  13, T. 3 N.,  R. 4 W.), which 

bottomed i n  t h e  Upper J u r a s s i c  Norphlet Formation a t  a depth of s l i g h t l y  

more than 20,000 f e e t .  

A prominent depress ion  i n  the  

The a c t u a l  depth  of t he  basement he re  is  not known 

The deepes t  w e l l  i n  Washington County i s  

It is  no t  known i f  t h e  major f a u l t s  of t h e  area extend i n t o  and 

o f f s e t  basement rocks.  Sediment th icknesses  and basement depths do 

i n c r e a s e  r a p i d l y  i n  a basinward d i r e c t i o n  from t h e s e  f a u l t s ,  and i t  is 
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believed that either the basement surface is faulted or that sharp 

flexures of the basement surface occur along these fault lines. 

Southeast Alabama Coastal Plain sediments are underlain predomi- 

nantly by a metamorphic and igneous basement complex that slopes gently 

to the south and southwest, except where broken by Triassic grabens 

(figure 10). In Houston County this basement surface may be composed of 

Paleozoic sedimentary rocks of the Suwannee basin, but elsewhere it is a 

metamorphic-igneous rock complex. Excluding areas underlain by Triassic 

grabens, the greatest known depths to the basement surface in southeast 

Alabama occur along the Alabama-Florida line and range from about 7,000 

feet in Houston County to 13,000 feet in Covington County. 
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REGIONAL STRATIGRAPHY OF UPPER JURASSIC 
SMACKOVER CARBONATES OF SOUTHWEST ALABAMA 

Introduction 

In the Gulf Coastal Plain of Alabama, geopressure and geothermal 

studies should center around the older Jurassic formations, especially 

the Smackover Formation (figure ll), in association with possible ig- 

neous intrusions in the basin area. The geothermal gradient in this 

area is known to be erratic, with local hot spots occurring throughout. 

The origin of these hot spots has been correlated with the occurrence of 

igneous intrusions. Commonly associated with the intrusion of an ig- 

neous body into a sedimentary section of carbonate rocks is the libera- 

tion of carbon dioxide gas. 

mentary rock reservoirs would be subjected to elevated temperatures. 

Such conditions result in additional hydrocarbon cracking and the 

generation of eometamorphic gases, principally methane and hydrogen 

sulfide. The proliferation of carbon dioxide, methane, and hydrogen 

sulfide gases and their invasion into the reservoirs would result in 

inflated pressures. Such inflated pressure is probably the primary 

source of geopressure in the Gulf Coastal Plain of Alabama. 

I 

Any hydrocarbons contained in these sedi- 

The geopressure in the reservoirs, which is either a result of load 

pressure or phase pressure, is stored efficiently because overlying the 

Smackover is an excellent impervious anhydrite seal. The maintenance, 

enhancement, and degradation of the geopressure within the reservoir is 

controlled by the initial porosity and permeability of that sedimentary 
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rock and the mode of diagenesis it has undergone. During deposition of 

the reservoir rocks, higii-energy zones provide areas where porous and 

permeable sediments accumulate. After burial, diagenetic processes 

either increase or decrease the reservoir potential of these sediments 

through dissolution, cementation, compaction, and/or dolomitization. 

In order to identify potential Smackover reservoirs, regional 

stratigraphic relationships must be understood. 

relationships include the geologic setting, and carbonate stratigraphy 

and lithofacies. Once the reservoirs which have primary porosity have 

been identified, the secondary diagenetic processes modifying the origi- 

nal porosity within these reservoirs can be delineated. 

kerogen present in the mudstones interbedded with the reservoirs can be 

used as an index for determining the maximum temperatures to which these 

rocks have been subjected during geologic time. 

These stratigraphic 

The organic 

Geologic Setting 

Carbonate deposition commonly takes place on either a "shallow 

shelf" or a "ramp" depositional framework. The "shallow shelf model 

involves a nearly flat platform and a clearly defined shelf-slope break. 

Lithofacies are governed by topography, with grainstones and boundstones 

occurring on shoal areas and mudstones and wackestones occurring in 

lagoons. Generally, a continuous reef occurs at the shelf edge. Modern 

examples of the "shallow shelf framework include south Florida and the 

Bahama Bank. Ancient analogs are the Cretaceous Edwards of Texas, 

Cretaceous El Abra of northern Mexico, and the Permian Capitan of West 

Texas and New Mexico (Ahr, 1973). 
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The "ramp" model is an inc l ined  platform t h a t  extends basinward 

without  a pronounced break i n  s lope.  Carbonate l i t h o f a c i e s  are not 

in f luenced  by a shelf-margin b a r r i e r  and tend t o  be d i s t r i b u t e d  i n  bands 

which p a r a l l e l  t h e  c o a s t l i n e  and r e f l e c t  t he  g r e a t e r  wave-and-current 

a c t i v i t y  nea r  t h e  shore.  Patch r e e f s  may grow on l o c a l  topographic 

paleo-highs. 

Bank (Yucatan Peninsula)  and t h e  Truc ia l  Coast of t h e  Pe r s i an  Gulf. 

Ancient ana logs  are t h e  J u r a s s i c  Cotton Valley Formation of t he  north-  

, western Gulf of Mexico and t h e  J u r a s s i c  Smackover Formation from south  

Recent examples of t h e  "ramp" framework are t h e  Campeche 

Texas t o  F l o r i d a  (Ahr, 1973).  , 

The l i t h o f a c i e s  d i s t r i b u t i o n  a s soc ia t ed  with t h e  "ramp" model i s  

a f f e c t e d  by topographic  h ighs  which develop on t h e  platform. 

topographic h ighs  may be  a r e s u l t  of paleo-highs o r  contemporary s a l t  

movement. I n  t h e  P e r s i a n  Gulf, Purser (1973) found t h a t  l i t h o f a c i e s  

p a t t e r n s  are c o n t r o l l e d  p r imar i ly  by t h e  d i s t a n c e  between a topographic 

h igh  and t h e  s h o r e l i n e .  The h ighes t  wave-and-current a c t i v i t y  occurs on 

t h e  crest of t h e  h igh ,  w i th  a p rogres s ive  decrease  of energy of f  t h e  

f e a t u r e .  Highs l o c a t e d  basinward tend t o  have higher-energy carbonate  

l i t h o f a c i e s  concent ra ted  a t  t h e i r  c r e s t s  and lower-energy l i t h o f a c i e s  

d i s t r i b u t e d  i n  c o n c e n t r i c  bands around t h e  f e a t u r e s  as a func t ion  of 

depth and dec reas ing  energy. 

These 

I n  t h e  area of s tudy ,  one bas in ,  t h e  Miss i s s ipp i  I n t e r i o r  S a l t  

Basin, and two probable  embayments, t h e  Manila and Conecuh Embayments, 

are recognizable  ( f i g u r e  12) .  These f e a t u r e s  have been de l inea ted  on 

t h e  b a s i s  of t h e  th i ckness  of t h e  Smackover Formation ( f i g u r e  3)  and t h e  

depth t o  basement o r  basement conf igu ra t ion  as ind ica t ed  by d a t a  from 
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FIGURE 12. Paleogeographic map of southwest Alabama during Smackover t i m e  and 
l o c a t i o n s  of w e l l s  from which cores  w e r e  s tud ied .  
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deep test wells (Wilson, figure 9, this report). The Mississippi In- 

terior Salt Basin, as it occurs primarily in Washington and southern 

Choctaw Counties, is an extension of the Mississippi Interior Salt Basin 

of eastern Mississippi. The Manila Embayment, as defined by Mancini (in 

press), is located in eastern Clarke, southeastern Washington, western 

and southern Monroe, and northern Mobile and Baldwin Counties. The most 

easterly embayment, the Conecuh, as defined by Sigsby (1976), occurs in 

Escambia and southwestern Baldwin Counties and extends into northern 

Florida. 

The Smackover trend is locally interrupted by extensional faults, 

such as the Pickens-Gilbertown, Foshee-Pollard, and Jackson-Mobile, and 

salt anticlines, such as Chatom, McIntosh and Klepac (figures 6 and 13). 

Early salt movement resulted in local variations in carbonate sediment 

distribution. Also, pre-Jurassic paleo-highs, such as the Wiggins 

Uplift and Conecuh Arch, modified carbonate sedimentation. 

The Wiggins Uplift-Conecuh Ridge separates the Conecuh and Manila 

Embayments (figure 12) and is characterized by distinctive lithofacies. 

Smackover carbonates thin to less than 100 feet over this structural 

trend (figure 3 ) .  Seismic refraction and gravity data suggest that the 

Wiggins-Conecuh Ridge acted as a stable basement high throughout Smack- 

over deposition (Wilson, 1975). This basement complex consists of 

granitic, basaltic, and volcanic rocks (Neathery and Thomas, 1975; 

Neathery, 1979, personal communication). The complex is believed to be 

a continuation of the Alabama Piedmont structural trend (Neathery and 

Thomas, 1975). 

The Manila Embayment appears to be separated from the Mississippi 

Interior Salt Basin by a basement paleo-high or salt ridge (figure 12). 
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Smackover carbonates thin to less than 100 feet over this feature 

located in northern Mobile, eastern Washington, and western Clarke 

Counties (figures 12 and 3 ) .  Higher-energy lithofacies are associated 

with this apparent high. 

Smackover deposition in southwest Alabama closely approximated 

The Louann Salt was present-day sedimentation in the Persian Gulf. 

probably responsible for forming the ramp surface. 

map of the Smackover illustrates gentle south to southwest dip (figure 

13). Following the "ramp" model as described by Ahr (1973), Smackover 

lithofacies in southwest Alabama should be distributed in bands which 

paralleled the ancient Jurassic coastline. High-energy lithofacies 

(grainstones) should be present in updip areas, and these should grade 

into pelagic mudstones downdip. 

has only been observed in parts of the study region, primarily in the 

area of the Mississippi Interior Salt Basin. 

A regional structure 

This predicted lithofacies distribution 

The variations in carbonate deposition associated with the Wiggins- 

Conecuh Ridge can be explained by using Purser's (1973) findings for the 

Persian Gulf. For example, the presence of moderate- to high-energy 

grainstones in Mobile and Baldwin Counties, which would have been off- 

shore areas during Smackover deposition, is a function of the Wiggins- 

Conecuh Ridge which acted as a basinward high during Smackover time. 

Grainstones are concentrated along the crest and flanks of this paleo- 

high, while expected lower-energy lithofacies are distributed around the 

feature. This ridge along with the Pensacola Arch to the south also 

influenced Smackover accumulation in the Conecuh Embayment area. Grain- 
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supported carbonates are associated with paleo-topographic highs, while 

low-energy mudstones were deposited between these highs. 

Stratigraphy and Lithofacies 

The Jurassic section normally present in the subsurface of south- 

west 'Alabama is as shown in figure 11. The contact between the Smack- 

over and underlying Norphlet Formation can be gradational or abrupt. In 

Mobile County the contact is conformable, grading upward from dolomitic 

sandstone to silty dolomite. The Smackover-Norphlet contact in Escambia 

County is sharp, with carbonate mudstone overlying quartzose sandstone. 

The Smackover conformably underlies the Buckner Anhydrite Member of the 

Haynesville Formation throughout the study area. The contact generally 

grades from dolomite through interbedded dolomite and anhydrite to 

anhydrite. 

In the study area, the Smackover Formation usually consists of a 

lower mudstone lithofacies and an upper lithofacies sequence dominated 

by grain-supported textures. Where present, the lower lithofacies 

include laminated mudstone and, sometimes, peloidal wackestone, peloidal- 

oncolitic packstone or dolomite. The upper lithofacies sequence con- 

sists of oolitic and/or oncolitic grainstone, peloidal and/or oncolitic 

wackestone to packstone, and occasionally dolomite or mudstone. The 

contact between these stratigraphic units is gradational. 

Smackover lithofacies are distinctive for the Mississippi Interior 

Salt Basin and the Manila and Conecuh Embayments, suggesting that dep- 

ositional conditions varied among them. The lower lithofacies prin- 

cipally represent low-energy, shallow subtidal mudstone that was de- 

posited during a marine transgression which was probably initiated 
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during late Norphlet time. The upper Smackover lithofacies sequence is 

dominated by moderate- to high-energy, shallow subtidal packstone to 

grainstone interbedded with secondary dolomite and intertidal to la- 

goonal mudstone to wackestone. Although the results of numerous shore- 

line oscillations during deposition of these upper Smackover lithofacies 

are evident, the overall trend in most of the study area is regressive. 

Deposition of the Buckner Anhydrite completed the regressive carbonate 

phase. 

, The upper Smackover lithofacies observed in the Placid Oil, Jackson 

' No. 1 (Permit 1330) (281 feet of core), 3 miles east of Toxey, Choctaw 

County, and in the Inexc.., W.J. Britton No. 1 (Permit 2478) (122 feet of 

core), 12 miles north of Chatom, Washington County, located in the 

Mississippi Interior Salt Basin (figure 12), are typical of a "ramp" 

Carbonate model. In the Jackson No. 1 core (figure 14), the upper part 

I of the upper Smackover is a dolomitized, oolitic, oncolitic grainstone 

interbedded with dolomitized packstone. 

by cross-bedded oolitic, oncolitic, fossiliferous, grainstone which 

grades downward into a dolomitized oncolitic packstone. These upper 

These carbonates are underlain 

Smackover lithologies indicate moderate- to high-energy, shallow sub- 

tidal deposition. 

ceous, fossiliferous mudstone which accumulated in intertidal mudflats. 

The middle part of the upper Smackover consists of oolitic, oncolitic 

grainstone interbedded with oncolitic wackestone and mudstone. These 

lithologies represent fluctuating low- to high-energy in a shallow 

intertidal to subtidal system. The lower part of the upper Smackover is 

primarily laminated mudstone interbedded with peloidal wackestone and 

The next upper Smackover unit is laminated argilla- 
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peloidal, oncolitic packstone. The laminated mudstone is indicative of 

intertidal mudflats, while the peloidal wackestone and peloidal, onco- 

litic packstone are typical of low- to moderate-energy, shallow subtidal 

deposition. The lower Smackover, as observed from well cuttings (272 

feet) from this dry hole, is a laminated, argillaceous mudstone which 

probably accumulated in a low-energy, shallow subtidal environment. 

The upper part of the Britton No. 1 core (figure 15) is a dolo- 

mitized peloidal, oolitic packstone that is interbedded with peloidal, 

oolitic wackestone and dolomitized, oolitic grainstone. These upper 

Smackover lithologies reflect moderate- to high-energy, shallow subtidal 

deposition. This unit is underlain by upper Smackover laminated, pe- 

loidal mudstone which is in part dolomitized. The mudstone probably was 

deposited in an intertidal mudflat environment. 

The Smackover lithofacies present in Choctaw and Washington Counties 

are similar to those described by Badon (1974) for Clarke County, Missis- 

sippi, and by Wakelyn (1977) for Perry and Stone Counties, Mississippi. 

In Clarke County, Mississippi, upper Smackover lithofacies consist of 

peritidal dolomite, moderate- to high-energy, shallow subtidal oosparite 

and oncolitic oosparite and lower-energy subtidal oomicrite, pelletoidal 

micrite, and pelmicrite (Badon, 1974). In Perry and Stone Counties, 

the upper Smackover includes interbedded peloidal grainstones, pack- 

stones, and wackestones that were deposited in intertidal and subtidal 

environments (Wakelyn, 1977). The laminated mudstones of the lower 

Smackover in these counties represent low-energy, subtidal deposition 

(Wakelyn, 1977). The Buckner in both of these areas consists of inter- 

bedded dolomite and anhydrite that accumulated in a supratidal environment 
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(Badon, 1974; Wakelyn, 1977). The fossil assemblage, which includes 

algae, brachiopods, gastropods, and echinoderms, found in the Jackson 

No. 1 core is also like the open marine fauna described by Badon (1974) 

and Wakelyn (1977) for eastern Mississippi. These lithologic and pale- 

ontologic similarities suggest that the carbonate rocks deposited in 

western Alabama and eastern Mississippi accumulated in the same depo- 

sitional basin, the Mississippi Interior Salt Basin. 

The upper Smackover cored in the Manila Embayment (figure 12) is 

predominantly a laminated or bioturbated, silty dolomite which has 

replaced original peritidal deposits. Fossils are very rare to absent 

in cores from the Getty, C.D. Broughton No. 3 (50 feet of core), 7.5 

miles northwest of Uriah, Monroe County (Permit 1698); and Getty, Black- 

sher Estate No. 1 (60 feet of core), 1 mile northwest of Uriah (Permit 

1592) (figures 16 and 17). The scarcity of taxa in this embayment 

compared to the Mississippi Interior Salt Basin suggests depositional 

conditions were more hostile. The paleoenvironmental differences be- 

tween the Manila Embayment and the Mississippi Interior Salt Basin may 

be due to the Manila Embayment's isolation from the Mississippi Interior 

Salt Basin during Smackover deposition. 

duced restrictive marine conditions in the Manila Embayment area. 

Such isolation may have pro- 

The apparent Smackover "thin" located in northern Mobile, eastern 

Washington, and western Clarke Counties (figure 12) suggests the pres- 

ence of a paleo-high which may have acted as a barrier in inhibiting 

ocean circulation in the Manila Embayment area. The thickness of the 

Smackover over this feature is less than 100 feet (figure 3 ) .  In the 

Humble, W.D. Harrigan No. 1 ( 3 4  feet of core), 8 miles northeast of 
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Coffeeville, Clarke County (Permit 1438), which is located on this 

feature, Smackover lithofacies are similar to those observed in Choctaw 

and Washington Counties. The Smackover is a peloidal, oncolitic pack- 

stone interbedded with an occasional oncolitic, peloidal, grainstone 

(figure 18). The lower 5 feet of the Smackover is an argillaceous 

mudstone. The packstone and grainstone accumulated in a low- to mod- 

erate-energy, shallow subtidal environment, and the mudstone was prob- 

ably deposited in intertidal mudflats. 

The upper Smackover in the Exxon L&N Railroad No. 1 core (287 

feet), 1.5 miles west of Pollard, Escambia County (Permit 1766), located 

in the Conecuh Embayment (figure 12), is characterized by low-energy 

lithofacies and consists of laminated, argillaceous, bioturbated mud- 

stone which is in part dolomitized (figure 19). These intertidal to 

lagoonal deposits are underlain by lower Smackover peloidal wackestone 

which was deposited in a shallow subtidal environment. The wackestone 

grades downward into dolomitized, peloidal, oncolitic packstone which is 

interbedded with peloidal mudstone. These lower Smackover lithologies 

represent fluctuating low- to moderate-energy in intertidal to shallow 

subtidal environments. The lower Smackover also includes low-energy, 

shallow subtidal, peloidal wackestone interbedded with low-energy, 

shallow subtidal, argillaceous, peloidal and laminated mudstone. These 

lithofacies are similar to those described by Ottmann and others (1973) 

and Sigsby (1976) for the Jay trend area. Generally, however, the upper 

Smackover is dominated by grain-supported lithologies. Sigsby (1976) 

reports that the upper Smackover in this area is represented by pelle- 

tal, micritic dolomite and pellet dolomite; and the lower Smackover 
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includes laminated, micritic limestone and dolomite; micritic, p e l l e t a l ,  

oncoidal limestone; micritic, pelletal limestone; and micritic lime- 

stone. 

algae, were observed in the L&N Railroad No. 1 core and have been re- 

ported also by Sigsby (1976) from other cores in the embayment. Faunal 

and floral diversity in the Conecuh Embayment is higher than that in the 

Manila Embayment indicating that paleoenvironmental conditions were more 

favorable. 

Fossils, including foraminifers, ostracodes, gastropods and 

The Wiggins-Conecuh Ridge probably also contributed to 

producing restrictive marine conditions in the Manila Embayment area by 

acting as a barrier to ocean circulation from the south. 

Smackover deposition in northern Baldwin, northwestern and south- 

eastern Monroe, southern Conecuh and Mobile Counties was dominated by 

the Wiggins-Conecuh Ridge (figure 12). The Smackover is absent from the 

crest of this structure and is much thinner (50 to 150 feet) along its 

northern flank compared to the typical Smackover thickness in southwest 

Alabama (figure 3 ) .  The mudstone lithofacies characteristic of the 

lower Smackover was not observed in any of the 16 cores studied from the 

Chunchula-Hatter's Pond area. The apparent absence of the lower Smack- 

over mudstone and the fact that the Smackover does not attain normal 

thickness suggest that the Wiggins Uplift was a positive feature during 

early Smackover time. Northwest of Mobile County, in Stone and Perry 

Counties, Mississippi, the Smackover is 800 to 900 feet thick, and the 

laminated mudstone lithofacies of the lower Smackover is well developed 

(Wakelyn, 1977). The reduced thickness of the Smackover section in the 

Chunchula-Hatter's Pond area, therefore, may be due to nondeposition of 

carbonate sediments. 
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Lithofacies typical of the Chunchula-Hatter's Pond area are found 

in the Getty, Peter Klein No. 1 (104 feet of core), 12 miles northeast 

of Mobile, Mobile County (Permit 1978). Although the lithofacies pres- 

ent in this core have been obscured by dolomitization, several distinct 

lithologies are recognizable. These lithologies include: intertidal, 

bioturbated secondary dolomite; low- to moderate-energy, subtidal pel- 

oidal and oncolitic packstone which is in part dolomitzed; moderate- 

energy, subtidal, oncolitic/oolitic grainstone; and intertidal, secon- 

dary dolomite (figure 20). Fossils other than algal structures are rare 

in the cores studied from Mobile County. Apparently, the Wiggins-Conecuh 

Ridge affected distribution of organisms in this area also. 

The lithologies present in the Chevron-Shell, J.A. Bryars No. 1 

( 2 4 3  feet of core), 5 miles south of Stockton, northern Baldwin County 

(Permit 1652) (figure 21), have not been as highly altered as the car- 

bonates that are characteristic of the Chunchula-Hatter's Pond area. 

This dry hole is located along the southeastern margin of the Manila 

Fmbayment. Carbonate deposition in this area most likely was influenced 

by the Wiggins-Conecuh Ridge, as evidenced by the lithofacies in this 

core. In the Bryars No. 1 core, the Smackover includes an oncolitic, 

oolitic grainstone interbedded with peloidal, oncolitic packstone and 

peloidal wackestone. 

energy, shallow subtidal deposition, with the packstone and wackestone 

reflecting a periodic reduction in the amount of energy in this subtidal 

environment. These lithologies are underlain by dolomitized peloidal, 

oncolitic packstone which reflects low- to moderate-energy. 

The grainstone is indicative of moderate- to high- 
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Reservoir Rocks 

Carbonate rocks in southwest Alabama include grainstones; leached 

and dolomitized wackestones, packstones, and grainstones; and dolomite. 

Porosity is facies-selective and is preserved chiefly in lithofacies of 

the upper Smackover. Preservation of primary interparticulate porosity 

and the development of secondary porosity is chiefly controlled by 

diagenetic alteration. 

cementation, while dolomitization and leaching are the most critical 

processes in the formation of secondary porosity. Minor secondary 

porosity also is produced by solution enhancement (formation of vugs) 

and fracturing. 

Interparticulate porosity can be reduced by 

A s  evidenced by the Jackson No. 1 (Choctaw County) and Britton No. 

1 (Washington County) cores, reservoir rocks in the Mississippi Interior 

Salt Basin have both primary and secondary porosity. 

1 core (figure 14), some primary interparticulate porosite is preserved 

along with moderate to high amounts of secondary grain-moldic porosity 

produced by dolomitization and leaching of oolitic and oncolitic grain- 

stones. Intercrystalline dolomite and secondary grain-moldic are the 

In the Jackson No. 

major types of porosity in the Britton No. 1 core (figure 15). Badon 

(1974) reports that the principal Smackover reservoir rocks in Clarke 

County, Mississippi, are oolitic grainstones with primary interparticle 

porosity. The packstones and grainstones present in the Harrigan No. 1 

core (Clarke County, Alabama) also have secondary grain-moldic porosity. 

In the Manila Embayment, reservoir rocks are primarily dolomites 

Both the with intercrystalline-dolomite and minor-fracture porosity. 

Blacksher No. 1 and Broughton No. 3 cores illustrate these types of 
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porosity, Much of tne i~tercrystalline dolomite porosity in these dry 

holes has been reduced by later cementation. 

Porosity in the L&N Railroad No. 1 core from the Conecuh Embayment 

area is secondary, including intercrystalline-dolomite and grain-moldic. 

The porosity is a result of dolomitization and leaching of peloidal, 

oncolitic packstone and wackestone. Ottmann and others (1973) state 

that the major porosity types in the Jay trend area are grain-moldic 

dolomite, intercrystalline-dolomite, and leached-matrix. Grain-moldic 

dolomite porosity is the leached product of dolomitized peloidal grain- 

stone. Intercrystalline-dolomite is the result of dolomitization and 

leaching of peloidal wackestone and packstone, and leached-matrix 

porosity represents dolomitization of algal stromatolites. Sigsby 

(1976) estimates that 90 percent of the effective porosity in the Jay 

trend area is a result of leaching and dolomitization of peloidal 

lithofacies. 

Along the Wiggins-Conecuh trend, both primary and secondary poros- 

ity is present. Intercrystalline-dolomite porosity, which has been 

enhanced in places through solution processes (vuggy porosity), is 

dominant in the Peter Klein No. 1 core. Minor grain-mold '2  and inter- 

particulate porosity is evident in the grainstones and packstones in 

this gas-condensate well. Porosity in the Bryars No. 1 core is essen- 

tially primary interparticulate which has been reduced through cementa- 

tion. Minor secondary intercrystalline-dolomite porosity is present, 

but grain-moldic porosity was not developed. 
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1 nermnl  A l t e r a t  i o ?  _- 

The mudstones t h a t  c h a r a c t e r i z e  the  lower Smackover ana a r e  i n t e r -  

bedded wi th  upper Smackover l i t h o l o g i e s  are l o c a l l y  r i c h  i n  kerogen. 

The maturat ion of the  kerogen i n  these  mudstones i n d i c a t e s  a moderate 

thermal h i s t o r y  f o r  much of t h i s  reg ion  ( t a b l e  1). 

analyzed from cores  loca ted  near t h e  updip l i m i t  of Smackover depos i t i on  

i n  Choctaw and Clarke Counties w e r e  t y p i f i e d  by the  presence of immature 

kerogen. The remainder of t h e  samples analyzed from cores  i n  Washing- 

ton, Monroe, Mobile, Baldwin, and Escambia Counties contained mature 

kerogen. 

Only t h e  samples 

1. 

2. 

Summary and Conclusions 

Deposit ion of the  Smackover i n  southwest Alabama c l o s e l y  approxi- 

mated present-day carbonate  sedimentat ion i n  the  Pers ian  Gulf. The 

Louann S a l t  w a s  probably respons ib le  f o r  forming the  ramp su r face .  

Carbonate depos i t i on  w a s  a f f ec t ed  by e a r l y  s a l t  movement and paleo- 

highs,  such as t h e  Wiggins-Conecuh Ridge. 

Three probable areas of t h i c k  carbonate  accumulation are present  i n  

southwest Alabama. These inc lude  the  Miss i s s ipp i  I n t e r i o r  S a l t  

Basin and t h e  Manila and Conecuh Embayments. 

Ridge separa ted  the  Conecuh and Manila Embayments during Smackover 

depos i t ion .  The r e s t r i c t i v e  marine Manila Embayment appears t o  

have been separa ted  dur ing  Smackover t i m e  from the  Miss i s s ipp i  

I n t e r i o r  S a l t  Basin by an apparent  basement paleo-high o r  sa l t  

The Wiggins-Conecuh 

r idge.  Smackover l i t h o f a c i e s  and 

t i v e  f o r  each of t he  t h r e e  areas. 

f o s s i l  assemblages are d i s t i n c -  
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T a b l e  1.--Kerogen anziyses' (Smackover Formation) 

Well 

Amoco, R. A. Amos 
No. 2, sec. 32, T7S, 
R4E, Baldwin Co. 
Permit 2524 

Chevron-Shell, J. A. 
Bryars No. 1, sec. 47, 
T l N ,  R2E, Baldwin Co. 
Permit 1652 

Woods, Container Corp. 
No. '1, sec. 28, T2N, 
R4E, Baldwin Co. 
Permit 1584 

Placid, Jackson No. 1, 
sec. 31, T12N, R3W, 
Choctaw Co. 
Permit 1330 

Exxon, W. D. Harrigan 
No. 1, sec. 16, TlON, 
R l E ,  Clarke Co. 
Permit 1438 

Exxon, L&N Railroad 
No. 1, sec. 30, T l N ,  
R9E, Escambia Co. 
Permit 17 6 6 

Jacintoport Corp., 
Jacintoport, No. 1, 
sec. 11, T3S, RlW, 
Mobile Co. 
Permit 2178 

Florida Gas-L.L.&E, 
Ideal Basic Industries, 
Creola No. 1, sec. 8, 
TlS, R l E ,  Mobile Co. 
Permit 2 162 

Thermal 
Sample Organic alteration Paleo- 
depth carbon index temperature 
(feet) (percent) (1-5 Scale) OF 

-19860 0.36 3 to 3+ 350 

-16652 0.19 2 to 2+ 200 

-16225 0.42 2- 100 

-10532 0.34 1+ to 2- 75 

-10980 0.19 1+ t o  2- 75 

-15326 0.20 2+ 225 

-18309 0.89 3- 

-17306 0.18 3- 

275 

275 

Analyses were done by Geochem Laboratories, Houston, Texas. 1 
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Table  1.--Continued 

Well 

Getty, B. Travis, 
sec. 20, T2S, R2W, 
Mobile Co. 
Permit 2098 

Getty, J. R. Sullivan, 
sec. 9, TlN, R l E ,  
Mobile Co.  
Permit 2126 

Getty, Peter Klein 
No. 1, sec. 3, T2S, 
RlW, Mobile Co. 
Permit 1978 

Union, R. J. Newman 
No. 1, sec. 9, T l S ,  
RlW, Mobile Co. 
Permit 2461 

Union, J. A. Smith 
No. 1, sec. 15, TlS, 
R2W, Mobile Co. 
Permit 2044 

Getty, Blacksher Co.,  
No. 1, sec. 7, T4N, 
R6E, Monroe Co.  
Permit 1592 

Inexco, W. J. Britton 
No. 1, sec. 21, T8N, 
R4W, Washington Co. 
Permit 2478 

Turner & Hickox, A. W. 
Foster, sec. 10, T2N, 
R3W, Washington Co. 
Permit 2645 

Thermal 
Sample Organic alteration Paleo- 
depth carbon index temperature 
(feet) (percent) (1-5 Scale) O F  

-18584 0.20 2+ to 3- 250 

-17308 0.81 2 to 2+ 200 

-18041 0.25 3- to 3 300 

-18503 0.22 3- to 3 300 

-18490 0.21 3- to 3 300 

-14245 0.25 2 to 2+ 200 

- 16045 0.21 3- to 3 300 

-19359 0.35 3- to 3 300 
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3 .  The Smackover Formtion can be divided into io\,-er and upper liti!o- 

facies. Where present, the lower lithofacies includes laminated 

mudstone; and, on occasion, peloidal wackestone, peloidal-oncolitic 

packstone or dolomite are present. The upper lithofacies sequence 

is dominated by grain-supported textures and consists primarily of 

oolitic and/or oncolitic grainstone, peloidal and/or oncolitic 

wackestone to packstone, and occasionally dolomite or mudstone. 

4 .  Reservoir rocks include oolitic grainstones; leached and dolo- 

mitized wackestones, packstones, and grainstones; and dolomite. 

Porosity is facies-selective and is preserved chiefly in litho- 

facies of the upper Smackover. Porosity types include primary 

interparticulate, secondary grain-moldic, intercrystalline dolo- 

mite, vuggy, and fracture. 

The maturation of the kerogen in Smackover mudstones indicates a 

moderate thermal history for much of the Coastal Plain of Alabama. 

5 .  
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SMACKOVER PETROGRAPHY 

Introduction 

The principal goals of the petrographic portion of the study were: 

(1) to identify principal lithofacies present in units of geothermal 

potential, and (2) to evaluate the reservoir potential of these units. 

After the Jurassic Smackover Formation was determined to be the unit 

with the greatest geothermal potential in southwestern Alabama, eight 

cores were chosen from the Smackover from seven counties (table 2). 

These cores were described megascopically, and samples were taken of all 

major lithologies for the preparation of thin sections. In particularly 

thick and uniform lithologic sections, samples were taken at a minimum 

of 10-foot intervals. One hundred fifty-eight thin sections were pre- 

pared for petrographic analysis. 

mixture of alizarin red-S and potassium ferrocyanide to differentiate 

calcite, dolomite, and ferroan dolomite. Each thin section was then 

described petrographically (Appendix A), with special emphasis placed on 

All thin sections were stained with a 

lithofacies determination and porosity development. 

In addition, 58 samples from two wells (Humble, W.D. Harrigan, 

Clarke County and Getty, Peter Klein, Mobile County) were analyzed by x- 

ray diffraction analysis to determine quantitative carbonate mineralogy 

(table 3 ) .  

Lithofacies 

Seven lithofacies were identified in the Smackover Formation of 

southwestern Alabama based on the eight cores studied. These include: 
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Table 2.--Smackover cores used to determine 
lithofacies and porosity development 

County Permit No. Name 

Baldwin 1652 Chevron-Shell et al, J. Arthur 
Bryars unit No. 1 

Choctaw 1330 Placid, Jackson No. 1 

Clarke 1438 Humble, W.D. Harrigan No. 1 

E s  cambia 1766 Humble, L&N Railroad 30-3 

Mobile 1978 Getty, Peter Klein 
3-14 NO. 1 

Monroe 1592 Getty, Blacksher 
CO. 7-12 NO. 1 

Monroe 1698 Getty, Broughton 
17-7 NO. 3 

Washing ton 2478 Inexco, Britton No. 1 

Total 

58 

Samp 1 e s 

32 

48 

8 

19 

10 

7 

9 

25 
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Sample depth 
(feet) 

10304 
10310 
10315 
10320 
10322 
10330 
10337 
10344 
10348 
10350 
10360 
10369.5 
10380 
10381 
10388 
10397 
10406 
10417 
10419 
10423 
10440 
10448 
10456 
10461 
10469 
10470 
10483 
10491 
104 94 
10497 
10501 
10509 
10511 
10512 
10529.5 
10530 
10532 
10535 
10536 
10537 
10543 
10547 
10556 

Table 3.--Carbonate mineralogy as determined 
by x-ray diffraction analysis 

Humble, W.D. Harrigan No. 1; Permit No. 1438 

Do lomi t e 
(per cent ) 

100 
100 

55 
75 

Tr 
100 

35 
20 
85 
85 

100 
100 
85 
10 
10 
15 
10 
50 
30 
30 
35 
40 

35 
40 
10 

10 
0 

100 

10 
10 
10 

Calcite 
(per cent ) Comments 

100 Abundant anhydrite 

45 
25 

100 
100 
100 

100 
65 
85 (Chart o,, paper, da-3. probJ-) 
15 
15 

15 
90 
90 
85 
90 
50 Abundant anhydrite 
70 
70 
65 
60 

100 
100 

65 
60 
90 

100 
100 
90 

100 

100 
100 Anhydrite 
100 
90 
90 
90 

100 

59 



T a b i t :  3.--Continued 

Sample depth 
(feet) 

10559 
10564 
10576 
10577 
18020 
18025 
18026 
18028 
18034 
18041 
18042 
18081 
18106 
18118 
18125 

, 

Do lomi t e 
(percent ) 

100 
10 

100 
65 
45 

100 
100 
100 
100 

Calcite 
(percent) 

100 
100 
100 
100 

Comments 

Trace quartz 
90 Trace quartz 

Trace quartz 
35 
65 
Tr 
Tr Trace quartz 

Abundant anhydrite 
Trace anhydrite 
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(1) oncoloidal grainstone, (2) o f l l i t i c  grainstone, ( 3 )  ooid-oncoiiLL 

grainstone, (4) peloidal packstone, (5)  peloid-ooid-oncolite packstone, 

(6) mudstone, and (7)  dolostone. In general, these lithofacies are very 

similar to ones described from the Smackover in Arkansas (Becher and 

Moore, 1976), Mississippi (Badon, 1974) and Florida (Sigsby, 1976; and 

Ottman and others, 1973). 

Peloids, ooids, and algal oncolites along with a smaller number of 

skeletal grains are the dominant framework constituents. Textures range 

from grainstones and packstones in lithologies deposited in high- to 

moderate-energy environments to wackestones and mudstones in sediments 

deposited in lower-energy environments. 

tion of the lithology, texture, fossil content, structures, porosity, 

depositional environment, and distribution of each of the lithofacies. 

Table 4 is a detailed descrip- 

Porosity 

There are five major types of porosity present in the Smackover 

cores examined: 

secondary porosity types (intercrystalline, moldic, vuggy, and frac- 

ture). 

within and between the lithofacies and geographically within the area of 

one primary porosity type (interparticulate) and four 

The distribution of these porosity types is highly varied both 

study . 

Primary Porosity 

Interparticulate porosity is the only type of primary porosity in 

the samples studied, and it is restricted to those lithofacies with 

abundant framework constituents (table 5 ) .  Interparticulate porosity is 

the dominant porosity type responsible for the formation of producing 
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Table 4.--Characteristics of lithofacies 

(1.) Oncoloidal Grainstone 

Lithology: 

Texture : 

Fossils : 

Structures: 

Porosity: 

Limes tone 

Dominantly grainstone, some packstone; oncolites 
up to 4 mm in diameter dominant, with lesser 
amounts of ooids, peloids, and scattered skeletal 
grains; intergranular areas filled with drusy 
dentate, granular, and sparry calcite and some 
sparry dolomite; dolomite replaces outer rims of 
oncolites or micrite matrix in packstones; anhy- 
drite as nodular replacement or pore filling 

Dominantly algae, gastropods, brachiopods, and 
echinoderms along with oncolites 

Irregular lamination; vertical to inclined frac- 
tures 

Minor porosity remains; small amount present is 
dominantly cement-reduced, interparticulate, with 
a minor amount intercrystalline in more dolomitic 
samp 1 es 

Depositional 
Environment: Shallow subtidal; low to moderate energy 

Distribution : Chevron-Shell et al., J . A .  Bryars (Baldwin County) 

(2.) Oolitic Grainstone 

Lithology: 

Texture : 

Fossils : 

Structures: 

Porosity: 

Limestone; occasionally dolomitic 

Grainstone or packstone; ooids dominant framework 
constituent; smaller amounts of peloids, oncolites 
and skeletal grains; poorly sorted with ooids up 
to .5 mu; cement granular or sparry calcite with 
traces of late-stage sparry dolomite; some appar- 
ent pseudospar of neomorphic origin; trace of 
quartz silt; trace of replacement or pore-filling 
anhydrite 

Rare brachiopods, gastropods, or echinoderms 

Stylolitic to microstylolitic 

Minor; dominantly cement-reduced, interparticulate 
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Table 4.--Continued 

Depositional 
Environment : Shallow subtidal, high-energy 

Distribution : Inexco, W.J. Britton (Washington County); Chevron- 
Shell et al., J.A.  Bryars (Baldwin) 

( 3 . )  Ooid-Oncolite Grainstone 

Lithology: 

Texture : 

Fossils : 

Structures: 

Porosity : 

Limestone; commonly dolomitic 

Grainstone, occasionally packstone; ooids and 
oncolites dominant framework constituents with 
minor amounts of peloids, skeletal grains and 
intraclasts; framework grains commonly replaced by 
hypidiotopic to xenotopic dolomite or leached; 
framework grains cemented by drusy calcite, granu- 
lar calcite, or sparry dolomite; anhydrite common 
as nodular replacement or pore filling 

Primarily algal material with occasional gastropods 
or brachiopods 

Parallel to inclined laminae; moderately to poorly 
sorted; indication in some samples of significant 
compaction 

Moderate to high; mixture of grain-moldic, inter- 
particulate; and intercrystalline; moldic porosity 
most significant, exceeding 25% in places; inter- 
particulate porosity cement-reduced, represents 
only a fraction of depositional porosity; some 
solution-enlarged, interparticulate; intercrystal- 
line porosity developed in dolomitized sample 

Depositional 
Environment : Shallow subtidal, moderate to high energy 

Distribution : Placid, Jackson (Choctaw County) 

( 4 . )  Peloidal Packstone 

Lithology: Limestone, silty and micaceous; occasionally 
dolomitic 
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TaLle 4 .--Continued 

Texture : 

Fossils : 

Structures: 

Porosity : 

Depositional 
Environment: 

Distribution: 

Packstone, locally wackestone or grainstone; 
dominated by spherical to ovoid peloids including 
Favreina; smaller amounts of oncolites, ooids, and 
skeletal grains; scattered and patchy euhedral 
dolomite rhombs; mica and quartz silt common minor 
constituents; some granular calcite cement; micrite 
commonly neomorphosed to pseudospar or microspar; 
anhydrite/gypsum nodules common; some leaching of 
framework grains 

Mixture of minor pelecypods, algae, ostracods, and 
oncoli t es 

Occasionally stylolitic to microstylolitic; some 
spherical vugs; patchy areas of dolomite give 
clotted texture, perhaps related to bioturbation; 
scattered dark organic material 

Minor; mixture of small amounts intercrystalline, 
and local vuggy to moldic 

Shallow subtidal, low to moderate energy 

Humble, L&N Railroad (Escambia County); Humble, 
W.D. Harrigan (Clarke County); Chevron-Shell et 
al., J.A. Bryars (Baldwin County) Getty, Peter 
Klein (Mobile County) 

( 5 . )  Peloid-ooid-oncolite Packstone 

Lithology: Limestone; occasionally dolomitic 

Texture : 

Fossils : 

Dominantly packstone with some grainstone or 
wackestone; peloids (including Fmreina),  ooids, 
and oncolites dominant framework grains; smaller 
amounts of skeletal material; micrite matrix 
commonly neomorphosed to microspar or pseudospar; 
evidence of early compaction in some cases; cement 
mixture of drusy, granular, and sparry calcite; 
dolomite as scattered euhedral-subhedral rhombs, 
replacement of ooid/oncolite rims or replacement 
of matrix micrite; matrix dolomite commonly argil- 
laceous; scattered quartz silt in matrix; rock 
heavily leached in places 

Forams, algae, gastropods, brachiopods, and echino- 
derms most common 
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T a b l e  4. --Cont inuel 

Structures : 

Porosity : 

Stylolitic and microstylolitic; some dark wavy 
organic lamination; hint of bioturbation 

Minor to high porosity depending largely upon the 
amount of leaching which has occurred; most inter- 
particulate porosity completely occluded by cementa- 
tion; present porosity dominantly moldic, with 
smaller amounts interparticulate 

Depositional 
Environment: Shallow subtidal, low to moderate energy 

Distribution: Humble, L&N Railroad (Escambia County); Placid, 
Jackson (Choctaw County); Humble, W.D. Harrigan 
(Clarke County); Inexco, W.J. Britton (Washington 
County); Chevron-Shell et al., J . A .  Bryars (Baldwin 
County) ; Getty, Peter Klein (Mobile County) 

(6.) Mudstone 

Lithology: 

Texture : 

Fossils: 

Structures : 

Porosity : 

Limestone; commonly silty and micaceous; occa- 
sionally dolomitic 

Mudstone, occasionally wackestone; micrite com- 
monly neomorphosed to microspar or pseudospar; 
scattered peloids or skeletal grains; some leach- 
ing of peloids or skeletal grains; scattered to 
patchy euhedral to subhedral dolomite rhombs; 
anhydrite/gypsum as replacement nodules or pore 
fillings; some sparry calcite as pore filling 

Rare ostracods, forms, algal grains, brachiopods; 
occasional small oncolites 

Stylolitic to microstylolitic; fractures; massive 
to finely and irregularly laminated; dark wispy to 
wavy organic lamination common; mudcracked; bio- 
turba t ed 

Minor to moderate; mixture of fracture-, vuggy-, 
and moldic-, with small amounts intercrystalline 
associated with patchy dolomite zones 

Depositional 
Environment : Subtidal lagoon to intertidal flat; low-energy 
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Table 4.--Continued 

Distribution: 

Lithology: 

Texture : 

Fossils : 

Structures: 

Porosity : 

Depositional 
Environment: 

Distribution: 

Humble, L&N Railroad (Escambia); Placid, Jackson 
(Choctaw County); Humble, W.D. Harrigan (Clarke 
County); Inexco, W . J .  Britton (Washington County); 
Chevron-Shell et al., J.A. Bryars (Baldwin County) 

(7.) Dolostone 

Dolostone, commonly silty, micaceous; occasionally 
argillaceous 

Generally mudstone; rare scattered peloids represent 
only framework constituents; dolomite typically 
nonferroan and hypidiotopic to zenotopic, rhombs 
20-100 microns in diameter; some associated late 
stage ferroan dolomite as rims on nonferroan 
cores; anhydrite/gypsum common as replacement 
nodules or euhedral crystals 

None 

Stylolitic; fractured; often hydrocarbon stained; 
dark wispy to wavy organic lamination; irregular 
silty and micaceous lamination; some scattered 
bioturbation; mudcracked 

Minor to high porosity; small amounts of inter- 
crystalline porosity in all samples; many samples 
show evidence of leaching with higher porosity 
values (over 20% locally) in heavily leached 
samples; higher porosity primarily solution- 
enlarged fracture-, vuggy-, or moldic- 

Intertidal to supratidal flat; low energy 

Placid, Jackson (Choctaw County); Inexco, W.J. 
Britton (Washington County); Chevron-Shell et al., 
J . A .  Bryars (Baldwin County); Getty, Broughton 
(Monroe County); Getty, Blacksher (Monroe County); 
Getty, Klein (Mobile County) 
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Table 5.--Porosity types and abundance in lithofacies studied 

A- -minor 
B--moderate 
C- -h igh 

~ ~ 

Porosity Type1 
- 

Frat turcJ Lithofacies Interparticulate Intercrystalline Moldic vuggy 

Oncolitic grainstone 

Oolitic grainstone 

Ooid/oncolite grainstone 
m 
w 

A 

A 

A/ B 

Peloidal packstone A 

A2 

A2 C 

A 

Peloidal, ooid,  oncolite 
packs tone A C 

Mudstone A2 A/ B A/ B A 

Do 10s tone A A B/C B 
_- 

lporosity types after Choquette and Pray (1970) 

2Present only in dolomitized samples 



Smackover petroleum r e s e r v o i r s  i n  Arkansas (Becher and Moore, 19763,  

Louisiana (Bishop, 1969) and M i s s i s s i p p i  (Badon, 1974) ;  and i t  is  of 

major s i g n i f i c a n c e  i n  Washington, Choctaw, and Clarke Counties,  Alabama. 

The gene ra l  d e c l i n e  i n  importance of i n t e r p a r t i c u l a t e  p o r o s i t y  i n  p a r t s  

of southwest Alabama is  l a r g e l y  the  r e s u l t  of e a r l y  compaction and ex- 

t ens ive  cementation. 

Minus-cement po ros i ty  va lues  i n  the  samples examined range from 

over 30 percent  t o  less than 15 percent .  Those samples  which show 

unusual ly  low minus-cement va lues  ( l e s s  than 20 percent  minus-cement 

po ros i ty )  i n v a r i a b l y  show evidence of e a r l y  compaction i n  t h e  form of 

i n t e r p e n e t r a t i n g  g r a i n  boundaries and/or d i s t o r t e d  ooids  o r  onco l i t e s .  

This  e a r l y  compaction is  i n  p a r t  respons ib le  f o r  the  r educ t ion  of i n t e r -  

p a r t i c u l a t e  po ros i ty .  

I n t e r p a r t i c u l a t e  po ros i ty  i s  f u r t h e r  reduced by ex tens ive  cementa- 

t i on .  I n  most samples, i n t e r p a r t i c u l a t e  po ros i ty  i s  almost t o t a l l y  o r  

is  completely occluded by one o r  more of t h e  following f i v e  cement 

types:  (1) drusy d e n t a t e  calcite, (2) granular  c a l c i t e ,  (3)  spa r ry  

calcite,  ( 4 )  s p a r r y  dolomite, and ( 5 )  anhydri te .  Volumetr ical ly ,  granu- 

l a r  and s p a r r y  c a l c i t e  are the  p r i n c i p a l  cement types,  wi th  drusy den- 

ta te  calcite, s p a r r y  dolomite, and l a t e - s t age  anhydr i te  p lay ing  rela- 

t i v e l y  minor r o l e s .  

I n t e r p a r t i c u l a t e  po ros i ty  remaining a f t e r  compaction and cementa- 

t i o n  i s  r e l a t i v e l y  low ( l e s s  than 10 percent)  and, except i n  the Clarke 

and Choctaw County areas where higher  va lues  occur, provides  no reser- 

v o i r  p o t e n t i a l .  
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Secondary Porosity 

Secondary porosity (post-depositional) develops after deposition. 

There are four major types of secondary porosity present in the samples 

studied. 

(1) Intercrystalline Porosity.--1ntercrystalline porosity in the 

units studied is solely present between rhombohedra of replacement 

dolomite. 

occurs in other lithofacies where dolomitization has occurred but has 

been less extensive. In no case, however, does intercrystalline poros- 

ity reach significant levels in the samples studied. 

It is best developed in the dolostone lithofacies, but also 

(2) Moldic Porosity.--Secondary moldic porosity is developed where 

primary framework grains are selectively leached, either in part or 

totally. It is a very significant porosity type in the samples studied. 

Early meteoric diagenesis of many of the lithofacies described was 

accompanied by the leaching of framework peloids, ooids, and/or onco- 

lites. 

stabilized the lithology. The samples studied show a complete spectrum 

of replacement from completely unleached samples through samples with 

partially leached framework grains to samples in which micritic rims are 

all that remain of the original grains. 

' 

This leaching post-dated an early stage of cementation which 

While this secondary porosity is sometimes occluded by later-stage 

cementation, it is volumetrically the most important porosity type in 

the samples studied. 

of the samples. 

Moldic-porosity values exceed 25 percent in some 

Moldic porosity is most common in the ooid-oncolite 
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grainstone and peloid-ooid-oncolite packstone lithofacies, though some 

moldic porosity is also present in other lithofacies. 

(3) Vuggy Porosity.--Vuggy porosity develops when initial pores are 

The nature of these initial pores can vary. They enlarged by solution. 

can be interparticulate or intraparticulate voids, molds, or intercrys- 

talline pores. 

A variety of different types of vuggy porosity was recognized in 

the samples studied. 

have been solution-enlarged forming vuggy porosity. 

nal nature of the porosity could be identified, however, this type of 

porosity was described as solution-enlarged interparticulate or moldic. 

The mudstone or dolostone lithofacies occasionally contain irregularly 

In many instances interparticulate pores or molds 

Because the origi- 

shaped vugs. In many cases these vugs represent solution-enlarged molds 

of early diagenetic anhydrite or gypsum nodules or crystals, but in 

other cases the origin is unknown. 

Volumetrically, vuggy porosity is relatively insignificant except 

in the mudstone and dolostone lithofacies. In these lithologies it can 

result in the development of moderate to high amounts of porosity. 

(4) Fracture Porosity.--Fracture porosity is that porosity which 

develops along fractures in the rock. While fracture porosities are 

seldom high, they are often significant since they are commonly asso- 

ciated with high permeabilities. In the units under study, fracture 

porosity was present only in the mudstone and dolostone lithofacies. 

these lithologies, it was frequently cement-reduced and seldom exceeded 

5 percent. 

In 

70 



Porosity Summary 

Based on the distribution of the porosity types described, it seems 

apparent that the Smackover Formation in southwestern Alabama does have 

reservoir potential. Porosity values in excess of 25 percent are pres- 

ent in several of the cores examined. While it is impossible to define 

the lateral extent and size of the reservoirs identified because of the 

small number of wells examined, it seems likely that these reservoirs 

are of sufficient size to be potential geothermal reservoirs. 
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GEOPHYSICAL DATA 

Southwest Alabama 

Because southwest Alabama is an important oil and gas producing 

region, it has been investigated by numerous reflection se smic surveys 

carried out by oil companies and geophysical firms. 

strictly confidential and were not available for this study. 

deep refraction seismic information is not available in the immediate 

area of study, Warren and others (1966) reported on the results of deep 

refraction seismic measurements along a north-south line in Mississippi 

that crossed the Wiggins Uplift and Mississippi Interior Salt Basin 

(figure 22). This survey was made in 1963-64 to provide background 

information on crustal structure near the site of the Salmon nuclear- 

test explosion in the Tatum salt dome. 

These data are held 

Although 

I 

The refraction data in Mississippi indicate that there are pro- 

nounced differences in the thicknesses and depths of deep crustal layers 

in the area of the Wiggins Uplift as compared to the area of the In- 

terior Salt Basin. 

Uplift is underlain by a 

deeper, lower basaltic crust and Moho. In the area of the Uplift, the 

upper crustal layer is approximately 8 miles thick and the Moho is at a 

depth of about 25 miles. 

the upper crust is only slightly more than 3 miles thick and the Moho is 

at a depth of about 20 miles. 

salt basin. 

In comparison with the salt basin area, the Wiggins 

shallower, thicker upper granitic crust and a 

Below the center of the Interior Salt Basin 

The Moho is even shallower north of the 
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FIGURE 22. Interpretation of crustal structure in southeast Mississippi 
from refraction seismic data (from Wilson, 1975; modified 

from Warren and others, 1966) 
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Data from a number of gravity surveys were compiled and a regional 

Bouguer gravity map prepared for southwest Alabama (figure 2 3 ) .  

would be expected, regional gravity anomalies reflect the marked varia- 

tions in crustal thicknesses and depths associated with the Wiggins 

Uplift and the Interior Salt Basin. 

(1966) ,  however, there must be lateral density changes in the upper 

mantle in order to account for anomaly intensities. 

A s  

As pointed out by Warren and others 

A regional gravity minimum of less than -36 milligals in Mobile 

County is associated with the easternmost extension of the Wiggins 

Uplift. 

Mobile through north Baldwin, west Escambia and into central Conecuh 

Counties, closely corresponds to the axis of the basement ridge dis- 

cussed earlier. 

area of Washington County, although there is no closure here. 

sissippi a closure of more than +20 milligals is present in the central 

part of this basin (American Geophysical Union, 1964) .  

The axis of this feature, which can be traced from central 

A gravity high is indicated in the Interior Salt Basin 

In Mis- 

Several large gravity maxima in southwest Alabama are believed to 

be related to dense intracrustal intrusions or perhaps to "swells" in 

the dense lower crust or upper mantle. In north Clarke and southwest 

Marengo Counties is the Thomasville anomaly with an intensity of more 

than +24 milligals. In south Dallas and north Wilcox Counties is the 

Carlowville anomaly with an intensity of more than +28 milligals. 

Fairfield anomaly, which is centered in southwest Covington County, has 

a closure of more than +16 milligals. 

in southwest Alabama bordered the margin of the early Jurassic basin and 

The 

These dense intracrustal masses 
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probably locate a zone of structural weakness in the crust along ~ l i i c i ~  

early basin subsidence took place (Wilson, 1975). 

A vertical magnetic intensity map is available for part of south- 

west Alabama (figure 2 4 ) .  The most prominent feature on this map, which 

corresponds to the Thomasville gravity maximum in Clarke County, has an 

intensity of more than 1200 gammas. 

of more than 750 gammas is located in east-central Baldwin County, 

centered in the southwest part of T. 2 S. and R. 4 E., 6 miles southeast 

of the city of Bay Minette. A small regional gravity high, without 

closure, occurs in this area (McWilliams and Joiner, 1970a). In south- 

west Alabama the Wiggins Uplift and Interior Salt Basin both appear to 

be reflected by regional magnetic lows, although these are not as dis- 

tinctive as the associated gravity anomalies. 

A magnetic high with an intensity 

, , 

Southeast Alabama 

Geophysical data in southeast Alabama are limited to a regional 

Bouguer gravity anomaly map of the area (figure 25). 

feature on this map is a regional maximum, the axis of which extends in 

a southwest direction from southeast Russell County, through Barbour and 

The dominant 

into northeast Coffee County. This feature, which reaches a maximum 

intensity of more than +30 milligals, is similar in intensity to other 

NE-SW trending maxima located in the area of the Piedmont Province of 

the eastern United States. The cause of this anomaly is not known and 

cannot be determined from available data. It is interesting to note, 

however, that Woollard (1962), in correlating gravity to surface geol- 

ogy, found that positive gravity anomalies of the Piedmont are most 
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FIGURE 25. Bouguer gravity map of southeast Alabama 
(modified from a map distributed as a courtesy of 
Exploration Surveys Incorporated, Dallas, Texas) 

contour interval  = 5 milZigaZs 
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often associated with injection gneisses, gabbroic and dioritic in- 

trusives, and volcanics of the eugeosynclinal area. 

To the southwest and in alignment with the large regional high is 

the Fairfield anomaly in southwest Covington County. 

maxima, of unknown origin, are located in Crenshaw and Pike Counties. 

Other gravity 
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LOG ANALYSES FOR THE DETERMINATION OF 
ABNORMAL FORMATION PRESSURES AND 
TEMPERATURES IN SOUTH ALABAMA 

Introduction 

Formations with abnormally high pressures and temperatures have 

been known to occur in southwest Alabama, although reports are absent 

concerning the causes or nature of these zones. A review of drilling 

reports and well logging records reveal that a number of wells in Bald- 

win County have encountered drilling problems, and heavy muds of 17 to 

18 lbs/gal were needed in order to control the wellbore conditions. 

addition, abnormally high temperatures have also been found in all 

overpressured wells. 

wells at a depth of approximately 18,000 feet. 

In 

Temperatures up to 330°F were recorded in some 

Though there have been scattered reports of abnormal pressures and 

temperatures in southwest Alabama, there have been no test data of these 

zones available for 

As a result of this 

log analyses. 

a comprehensive study of the geo-energy potential. 

restriction, our. study has relied heavily upon well- 

Well-logging Methods for Detecting and 
Evaluating Abnormal Formation Pressures 

Regardless of the causes of abnormal pressure, all overpressured 

formations are characterized by the presence of high porosity, low 

density, and high water saturation. Accordingly, the well-logging 

techniques for detecting high-pressure zones are based upon physical 

property measurements of rocks using appropriate logging tools. 
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Resistivity l o g s  have been used effectively in Tertiary sections of 

the Texas-Louisiana Gulf Coast area. The method requires resistivity 

data for several thousand feet in each well in order to establish a 

normal resistivity trend. Overpressured zones then can be identified at 

the position at which resistivity breaks off from normal trend to a 

lower resistivity. 

older Jurassic formations in southwest Alabama. 

This method has been used reasonably well in the 

Quantitative determination of formation pressures from resistivity 

data was discussed by Hottman and Johnson (1965). 

an empirical correlation curve of formation-pressure gradient and deter- 

mination of the ratio of normally pressured shale to observed shale 

resistivity. 

along the U . S .  Gulf Coast area. We have tested this relationship and 

found it is not applicable to wells in Alabama. 

The method requires 

This curve is available for Miocene/Oligocene Formations 

"Equivalent Depth Method" suggested by Fertl (1976) was tested with 

satisfactory results. This method utilizes the shale resistivity- 

versus-depth plot to determine the equivalent depth. The formation 

pressure is calculated based on the mathematical relation: 

Pf = G 0 - DA - DE (Go - GH) 

where Pf = formation pore pressure, psi 

DA depth of abnormal pressure zone, feet 

A = normal equivalent depth in feet corresponding to D DE 
GH = hydrostatic pressure gradient, psi/ft 

G = overburden pressure gradient, psi/ft 
0 

The equivalent depth method is convenient to use and does not require an 

empirical correlation curve as in the Hottman-Johnson method. 
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Tne use of acoustic logs, neutron i ogs ,  and density l o g s  f o r  : I - -  

tecting overpressured zones as proposed by Ham (1966) are inapplicable 

in this study area because the logged intervals are often too short to 

establish normal trends to use for abnormal pressure calculations. 

Increased geothermal gradients have also been found in overpres- 

sured zones (figure 2 6 ) .  The coexistence of overpressures and high 

formation temperatures may be explained in terms of heat-flow capacity. 

Clay has a thermal conductivity of approximately 2.4 mcal/cm-"C-sec 

compared with 1.4 mcal/cm-°C-sec for water. Therefore, overpressured 

waters act as ''thermal barriers," thereby locally increasing the geo- 

thermal gradient. 

The geothermal gradient can be determined by actual measurement of 

static temperature in the wellbore. Bottomhole temperatures (BHT) are 

normally shown on the well log heading. It should be mentioned that the 

BHT measured by 

hole temperature. 

device simply records the hottest point within the logging interval. It 

should also be pointed out that the temperature obtained from a well log 

is usually less than the true formation temperature because the sta- 

bilized formation temperature is rarely reached by the time the well 

logs are run. However, the observed temperatures are likely to be 

within 5% of the true formation temperature and are useful for regional 

temperature studies. 

logging devices may not necessarily be the "bottom" 

The maximum thermometer contained in the logging 
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FIGURE 26. Geopressured wells in southwest Alabama and geothermal gradients 
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Geopressured Wells in Southwest Alabama 

A review of well files at the Alabama O i l  and Gas Board indicates 

that there has been no sign of abnormal pressure in the shallower Cre- 

taceous formations. Heavy mud associated with wellbore problems, how- 

ever, was reported for a number of deep Jurassic exploratory wells in 

southwest Alabama. 

Abnormally high-pressure wells can be readily recognized from the 

history of mud systems employed in their drilling operations. 

a 9.5 lbs/gal water-base mud is initially used to a depth of approxi- 

mately 17,000 feet, to the top of geopressured zones. The drilling 

fluid is then switched to heavy mud, weighted up to approximately 18 

lbs/gal. After the high-pressure interval is penetrated, a casing 

string is set and the mud weight returned to normal. 

Normally, 

A total of 235 Jurassic wells were inspected for possible abnormal 

pressure zones. 

selected for further investigation. Of the 235 wells inspected, 27 

wells are located in Washington County, 97 wells in Escambia County, 19 

wells in Baldwin County, 85 wells in Mobile County and 7 wells in Clarke 

County . 

Wells with a mud record of 12 lbs/gal or higher were 

As a result of the above described investigation, 12 wells located 

in Baldwin County were found to have abnormally high pressures. These 

wells, designated by their Drilling Permit Number, are shown in figure 

27. In addition, wells 2149 and 1723 in southernmost Clarke County, 

2311-B in the southeast corner of Washington County, and 1791 in sou- 

thern Monroe County were also found to be overpressured. 
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FIGURE 27. Geopressured wells in southwest Alabama and geopressure gradients 
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Four wells located in the northwestern corner of Escambia County, 

Florida, showed evidence of overpressure. These wells were numbered A,  

B, C, and D in figure 27. Unfortunately, the well logs of these wells 

are too poor to permit study in detail. 

Determination of Abnormally Pressured Zones 

Log analyses for the determination of depth and lithology of the 

overpressured zones were performed for eight wells drilled with heavy 

mud. The method applied was the semi-log plot of depth-versus-resis- 

tivity of shale streaks as shown in figures 28 through 35. The re- 

sistivities were read from dual induction logs. Other logs, including 

density, neutron, sonic, gamma ray, and caliper, were also used to 

determine rock types, porosities, and wellbore conditions for the pur- 

pose of making well-to-well correlations. 

The results of plots clearly indicate that there is a drastic 

resistivity break-off from the normal trend line in the lower Haynes- 

ville Formation. A s  outlined previously, the break-off point represents 

the transition zone from normal to abnormal pressures. The Late Juras- 

sic Haynesville Formation generally.dips toward the Gulf of Mexico, and 

the depths to overpressured zones are found to vary from 14,000 feet in 

Clarke and Monroe Counties to 18,000 feet in the southern part of Bald- 

win County. Table 6 shows the approximate top and bottom limits of the 

overpressured zones as determined from logs. 

From log analyses and limited drilling reports, the lithology of 

overpressured zones in Baldwin County is believed to be chiefly anhy- 

drite interbedded with gypsum, limestone, shale and possibly some thin 

layers of sandstone. Further, the results of log analyses reveal that 
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FIGURE 29. Well no.1777, shale resistivity versus depth 
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Well 
no. 

1708 

1729 

- 

1777 

1791 

1845 

1907 

2075 

2141 

2149 

2339 

2454 

2524 

2587 

2621 

Table 6.--Overpressured welis in sout r iwes t  Alabama 

Top of 
Haynesville 

15,200 

no log 
available 

13,050 

16,550 

16,750 

16,800 

17,050 

14,050 

17,000 

17,200 

no log 
ava ilab 1 e 

no log 
available 

16,850 

Overpressured 
in t erva 1 

15,720 - 16,400 

16,300 - 17,400 

13,700 - 14,680 

17,380 - 18,200 

17,360 - 18,090 

17,580 - 17,890 

17,400 - 17,820 

14,690 - 15,840 

17,670 - 18,750 

17,850 - 18,750 

17,146 - 18,040 

Top of Mud weight 
Smackover (lbs/gal) 

16,700 15.6 

17,830 

14,920 

18,300 

18,200 

18,307 

18,150 

15,950 

18 , 855 

19,068 

18,420 

12.0 

14.4 

18.6 

18.6 

18.5 

13.1 

18.5 

17 .1  

17.8 

18.5 
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fou r  w e l i s  loca ted  i n  the  southern p a r t s  of Clarke,  Monroe, and Wasit- 

ing ton  Counties a l s o  encountered t h i c k  s e c t i o n s  of s a l t .  The sa l t  

s ec t ion ,  which l a c k s  r i g i d  s t r u c t u r e ,  must support  t h e  e n t i r e  load of 

over ly ing  sediments and t h e r e f o r e  becomes overpressured. Thin s h a l e  

beds d i r e c t l y  below t h e  sal t  are overpressured and cause severe heaving 

problems when penet ra ted  by the  d r i l l  b i t .  

h igher  than  18 l b s / g a l  w e r e  used f o r  the  c o n t r o l  of wel lbore condi t ions .  

Heavy muds with d e n s i t i e s  

I n  t h e  above mentioned fou r  w e l l s ,  a porous zone w a s  found i n  t h e  

sa l t  s e c t i o n  of t h e  Haynesvi l le  Formation ( f i g u r e  36). 

samples, t h i s  zone appears  t o  be composed of f i n e  t o  medium grained 

sand. An equiva len t  t o  t h i s  zone is present  i n  Well 2311-B, Washington 

County; however, t h e  po ros i ty  and permeabi l i ty  he re  i s  too l o w  f o r  t h i s  

area t o  have p o t e n t i a l  f o r  geothermal-geopressure energy. 

porous zone was a l s o  found i n  t h e  unpressured Wells 2023 and 1960 as 

shown i n  f i g u r e  27. 

through t h e  porous zone i n  Well 1791, Monroe County. Here, t h e  thick-  

nes s  of t h e  zone i s  about  95 f e e t ,  50 f e e t  of which has  good perme- 

a b i l i t y  as ind ica t ed  by a mud-cake bui ldup on t h e  w a l l  of t h e  borehole  

(see c a l i p e r  curve) .  

Based on c u t t i n g  

The same 

Figure  37 i s  a Compensated Neutron Density log  

Overpressure i n  Wells 2149 and 1723 w a s  evidenced by t h e  use  of 

heavy muds weighing up t o  19 l b s / g a l ,  which were used i n  order  t o  con- 

t r o l  t h e  i n f i l t r a t i o n  of formation w a t e r  i n t o  t h e  wellbore.  The high- 

p re s su re  problem i n  conjunct ion  wi th  mechanical d r i l l i n g  t roub le s  i n  

Well 1723 had r e s u l t e d  i n  i t s  abandonment be fo re  completion. Signs of 

abnormal p re s su res  were n o t  found t o  t h e  n o r t h  i n  Well 2023 and t o  t h e  

east i n  W e l l  1960. The d r i l l i n g  f l u i d  used i n  t h e s e  w e l l s  w a s  s a l t  mud 
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FIGURE 37. Compensated Neutron Formation Density Log through porous and 
permeable sand within lower Haynesville Formation in Southeastern Explo- 
ration, Shomo Land Unit 31-11 (Permit no.1791), Monroe County, Alabama 
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with a density of 1- lbsjgal. The discontinuity c.f pressure distri- 

bution in the area suggests the existence of pressure barriers in the 

form of faults or permeability- porosity pinchouts. 

Based on neutron and density logs, the porous zone has a porosity 

of about 30%. The zone appears to be permeable as evidenced by the mud- 

cake buildup against some of the permeable layers, as shown by caliper 

logs. The areal coverage of the permeable sand is approximately 200 

square miles or 2 . 3  cubic miles based on a net thickness of 60 feet. 

Less than half of the reservoir volume, however, is likely to be over- 

pressured. 

The discovery of the porous zone is an encouraging sign for geo- 

thermal-geopressure energy exploration in the state; however, the res- 

ervoir size may be too small for practical utilization. According to 

Bebout and others (1978) a minimum volume of 3 cubic miles, permeability 

of 20 md and fluid temperature of 300'F are required for commercial 

production of geothermal-geopressure energy. 

Quantitative Pressure Evaluation 

Quantitative determinations of geopressure gradients were performed 

for eight wells in the study area. Several methods described in the 

literature were tested, and it was found that the Equivalent Depth 

Method is more applicable than others. 

this method have been discussed earlier in this report. 

The mathematical relations of 

The overburden pressure gradient (Go) varies depending upon geo- 

We found that a value of 0.9 psi/ft would be satis- graphical areas. 

factory for most wells in southwest Alabama. The computed pressure 

gradients are summarized in table 7 and posted on figure 27. 
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The average pressure gradient is 0.830 psi/ft compare& to 0 . 7 4 ;  

psi/ft in overpressured Miocene/Oligocene Formations in the U.S. Gulf 

Coast area. It was also found that pressure gradients increase with 

depth, a finding that is consistent with the Mississippi Interior Salt 

Basin's trend of the abnormally pressured Smackover Formation as re- 

ported by Parker (1973). 

Origin of Abnormal High Pressures 

It has been generally agreed upon that the generation of abnormally 

high pressures in Tertiary formations of the Gulf Coast area are con- 

sidered to be the result primarily of rapid sedimentation followed by 

gravitational compaction in a pressure-seal or permeability restrictive 

environment. 

southwest Alabama, however, does not seem to be due to compaction, 

because of the lack of thick shale sections. The presence of anhydrite, 

gypsum, and interbedded thin shale streaks suggest the possibility of a 

chemical source for the geopressure. 

I 

The mechanism responsible for the abnormal pressures in 

Chemical diagenesis processes, which have been discussed by a 

number of authors (Hanshaw and others, 1968) ,  includes (1) formation of 

new minerals, (2) redistribution of recrystallization, and (3)  lithi- 

fication. 

(CaSO 

barriers are present. 

The phase changes from gypsum (CaS04 2H20) to anhydrite 

plus water could create high pore pressure if permeability 4 

A reverse process, the rehydration of anhydrite and water to gypsum 

could also be a source of overpressures. 

state, the volumetric expansion of gypsum could be as high as 30 to 50%. 

In the completely hydrated 
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Should this process be taking piace a t  deptti i n  a sealed system, 1 1  

mendous pressures can result. Louden (1972) reported that the over- 

pressures encountered in the Buckner Anhydrite section of the lower 

Haynesville Formation in Mississippi is a typical example of this type 

of process. 

Massive rock-salt could be the major source of abnormal pressure in 

south Clarke, Monroe, and Washington Counties. Salt is known to behave 

plastically and is totally impermeable. As a result, rock-salt would 

expand laterally and transmit the overburden load in all directions. 

Drilling records indicate that numerous well bore problems were encoun- 

tered in southwest Alabama when penetrating the salt sections. 

In view of the high temperatures (250" to 350'F) in the abnormal 

pressure zones, it is suspected that dewatering of montmorillonite to 

illite could also contribute partly to the development of high pressure. 

The dehydration of clay will begin at a temperature of approximately 

220'F and the amount of water discharged may amount to 10-15% of the 

compacted bulk volume. High pressures may be generated if the water 

cannot be drained off as fast as it is released. 

Geothermal Investigation 

During the course of this geopressure study, the geothermal regime 

of the geopressured zone was also investigated. Bottom-hole temperature 

measurements recorded on electrical log headings for 25 wells in Baldwin 

County and adjacent areas were used in preparation of a geothermal 

gradient map. These wells included all the geopressured wells and 

additional wells in the surrounding areas. Figure 26 shows the areal 

coverage and locations of these wells. 
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In most cases, a t  least two temperature readings--one above an,: C I L L  

below the geopressured zone--are available from log records. T h i s  is 

because a special liner is required to isolate the high-pressure zone; 

hence, well logging must be conducted before and after the overpressured 

formation is penetrated. The temperature measurements were used for the 

determination of geothermal gradients above the geopressured zone as 

well as the temperature changes within the geopressured zone. 

Using a mean surface temperature of 66"F, the geothermal gradient 

is calculated as follows: 

BHT-66 
depth/100 G.G. = 

where G.G. = geothermal gradient, "F/100 ft 

BHT = maximum temperature recorded in the logged interval, OF 

Depth = bottom depth adjusted to sea level (in feet) 

An examination of temperature-versus-depth plots reveals that all 

abnormally high-pressure zones were accompanied by abnormally high 

temperatures. The maximum temperatures in over-pressured wells results 

in an average calculated gradient of 1.36"F/100 ft for the total depths 

of the wells. This geothermal gradient is not surprisingly high compared 

to the more than 2"F/100 ft found in some areas of the U.S. Gulf Coast. 

Nevertheless, temperatures as high as 325'F have been recorded in a 

number of wells at a depth of approximately 18,000 feet. 

geothermal gradients are shown in table 8 and marked on figure 26. 

The average geothermal gradient for those wells having normal 

The calculated 

pressure gradients is 1.22"F/100 ft. 

temperatures increase at an average of 4.76"F/100 ft within the 

It is interesting to note that 
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Table  8.--Sunlmary of geothermal g rad ien t  c a l c u i a t i o n s  

-~ ~~~~ ~ 

Geothermal Gradient  ('F/100 f t )  

Within t h e  Well Above ho t  For t h e  
no. format i o n  whole w e l l  ho t  format ion  

Overpr e s s u r  ed 
Wells 

1053 
1708 
1777 
1791 
1845 
1907 
2075 
2141 
2149 
231 1-B 
2339 
2454 
2621 

Aver a g e 

Unpr es s u r  ed 
Wells 

1672 
1742 
1960 
2042 
2023 
2097 
2126 
2297 
2309 
2345 
2384 
2627 

Average 

1.08 
1.18 
1.11 
1.07 
1.10 
1.04 
1.15 
0.97 
1.01 
1.20 
1.13 
1.26 

1.11 

1.07 
1.14 
0.71 
1.09 
1.02 

1.04 
1.05 
1.19 
1.10 

0.74 

1.02 

1.34 
1.37 
1.43 
1.22 
1.43 
1.39 
1.39 
1.38 
1.30 
1.27 
1.41 
1.40 
1.31 

1.36 

1.10 
1.24 
1.24 
1.19 
1.21 
1.21 
1.26 
1.16 
1.32 
1.28 
1.22 
1.17 

1.22 

4.90 
6.77 

7.60 
5.46 
3.92 
4.41 
5.13 
3.62 
3.80 
1.97 

4.76 

4.52 

2.60 

1.93 

2.43 
2.33 

2.76 
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geopressured zones of the  lower Haynesville Formation, whereas tht 

average geothermal gradients above these hot zones is only 1.02"oF/100 

ft. In more than half of the normal-pressure wells, temperature records 

within the lower Haynesville Formation are not available and thus the 

calculations of geothermal gradients are greatly curtailed. The absence 

of multiple temperature measurements within unpressured wells results 

from the fact that since no 

drilling operations, there is no need for selective logging of the 

abnormal pressures are encountered during 

intervals that in other areas may be overpressured. 

Geopressure Summary 

The abnormal geopressure system in southwest Alabama has been 

identified qualitatively using log-analysis techniques. The overpres- 

i sured zones were found to occur in the lower Haynesville Formation at a 

depth of approximately 17,000 feet. The average pressure gradient is 

0.830 psi/ft with an accompanying average geothermal gradient of 1.36'F/ 

100 ft. The abnormal pressure zone is found mainly in Baldwin County 

south of the Wiggins Uplift. For the majority of the study area, the 

origin of abnormal pressure may be diagenesis of sulfates. Phase 

change of clayey sediments may also contribute in part to overpressure. 

The overpressured zones, ranging from 400 to 900 feet in thickness, are 

composed primarily of anhydrite, limestone, shale and salt. The ab- 

normal pressure in the permeable sand zone encased in lower Haynesville 

salt is probably due to the intrusion of salt and/or or faulting in the 

area. 

105 



THERMAL VARIATIONS AND ANOMALIES IN THE SUBSURFACE 
OF THE ALABAMA COASTAL PLAIN 

Data Compilation, Reliability and Presentation 

The geothermal and geopressure data base for this study was con- 

structed from information provided by the electric logs of more than 

1,300 oil and gas test wells which have been drilled over the past 35 

years in the Alabama Coastal Plain area. Data available from each of 

these logs and considered pertinent to this study are (1)  the bottom- 

hole or maximum recorded temperature; (2) the elapsed time of tempera- 

ture measurement following the cessation of drilling fluid circulation; 

(3) the probable depth and rock type or formation in which the tem- 

perature was recorded; and ( 4 )  the drilling-mud weight. A number of 

wells were logged more than once during drilling operations; therefore, 

multiple temperature measurements are available on these. 

Appendix B presents all of the above-mentioned information and, in 

addition, contains geothermal gradients (in column 1) calculated from 

the down-hole temperature measurements by the following formula: 

BHT in OF -66'F 
depth/ 100 G.G. = 

. where G.G. = geothermal gradient (OF/100 feet) 

BHT = bottom-hole temperature (Maximum recorded temperatures 

were assumed to be at bottom-hole depths.) 

66OF = assumed mean annual temperature (considered to be at sea 

level) 
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depth = assumed depth of temperature measurement below sea l e v t -  

(bottom-hole depth in feet) 

The gradient values given in column 1 were calculated for each tem- 

perature from sea level to the bottom-hole depth, thus assuming a uni- 

form gradient to this depth. Column 2 presents gradients calculated for 

intervals between multiple down-hole temperature measurements. Appendix 

B is arranged alphabetically by county name, and the data for each 

county are preceded by a base map showing well locations (figures 46 

through 71 in Appendix B). 

By necessity, this study was restricted to data not completely 

reliable in terms of providing information for a complete and thorough 

evaluation of the geothermal potential for the area. Temperatures 

presented in this report should not be considered to be true formation 

temperatures, since measurements are most often taken within a few hours 

following the circulation of drilling fluids. The time required for 

thermal equilibrium to be established in a well will likely vary from 

one or two days to perhaps as long as several weeks. Therefore, most 

temperatures presented in Appendix B are likely to be lower than actual 

formation temperatures, especially in the deeper wells. Also, in deep 

wells it is possible that some temperature measurements may be errone- 

ously low due to thermometer "shakedown" caused by severe vibrations. 

Additional complications concerning data reliability are produced by the 

cementing of casing in wells and most importantly in shallow wells where 

logs are run very soon after circulation and the setting of casing 

cement is not complete. In cemented wells, heat is given off in the 

first few hours as energy is released into the borehole fluids as cement 

, 
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bonds are formed (heat of hydration). Few studies have been made in 

this field. Dashevsky (1978) found that the cooling of fluids in a 

borehole following cementation may have both a linear and an exponential 

component. 

Temperatures taken in oil-well logging operations are made by 

"maximum" recording instruments. In some instances the maximum recorded 

temperature may not occur at the bottom of the well and some "reversals" 

of geothermal gradients may exist in the well bore (Fowler, 1980). 

Where this occurs, calculated geothermal gradients will be in error 

since these calculations are based on the assumption that the maximum 

recorded temperature is at the bottom of the well. In some parts of 

southwest Alabama, where multiple temperatures are available, reversals 

in gradients have been noted (figure 3 8 ) .  Most reversals appear to 

occur in the Haynesville Formation; however, it should be noted that 

this is the formation in which most multiple temperature measurements 

are made. 

Maximum recorded temperatures within a well are related to the net 

effects of several natural causes, the two primary ones being the amount 

of heat-flow from within the earth and the variations in the thermal 

conductivities of the rocks in which the temperatures are recorded. 

Geothermal gradients are directly proportional to heat flow and in- 

versely proportional to rock conductivities. 

able at only three locations in the south Alabama Coastal Plain area, 

Heat-flow data are avail- 

and these few are considered to be insufficient for a thorough evalua- 

tion of geothermal potential. 

ductivities are not available. 

In addition, data on in situ rock con- 
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Oil and gas test  we l l s  are q u i t e  nunir:rous i n  a few a reas  of soutii- 

w e s t  Alabama; however, i n  many a reas ,  w e l l s  a r e  e i t h e r  sparse ly  d i s -  

t r i b u t e d  o r  absent .  Because of o ther  da ta  r e s t r i c t i o n s ,  any one w e l l  

The loca t ions  of areas 

with poor c o n t r o l  are obvious on the  base maps included i n  t h i s  r e p o r t  

( f igu res  46 through 71 i n  Appendix B) . 

anomaly" must be considered with skepticism. 11 

Appendix B conta ins  bas i c  temperature d a t a  t h a t  are r a w  and un- 

cor rec ted  f o r  depth.  

one area t o  another  (Kehle, 1973) and have not  been e s t ab l i shed  f o r  the  

Alabama Coas ta l  P la in .  Gradient co r rec t ions  r e l a t e d  t o  depth are s m a l l  

(genera l ly  less than 0.2"F/100 f t )  and, i f  known and appl ied ,  would have 

l i t t l e  i n f l u e n c e  on the  o v e r a l l  appearance of t he  g rad ien t  maps pre-  

sented he re in .  

displayed on t h e  fol lowing maps are inf luenced by the  temperature 

measurements recorded during well-logging procedures,  heat-flow va lues ,  

rock thermal conduc t iv i t i e s ,  and l o c a l  geologic  s t r u c t u r e .  These fac- 

t o r s  a l l  i n f luence  ca l cu la t ed  geothermal grad ien ts .  However, because 

a v a i l a b l e  d a t a  do not  a l low a good eva lua t ion  of t h e i r  e f f e c t s ,  g rad ien t  

Depth co r rec t ion  curves and c a l c u l a t i o n s  vary from 

Geothermal g rad ien t s  presented i n  t h i s  appendix and 

va lues  g iven  h e r e  are no t  absolu te .  

cons ide ra t ion  when viewing the  va r ious  geothermal maps presented. 

maps should be  used pr imar i ly  t o  l o c a t e  anomalies and, i f  wel l -control  

p e r m i t s ,  d e f i n e  t h e i r  areal ex ten t .  Geothermal grad ien t  va lues  should 

be used only i n  a comparative manner with va lues  ca l cu la t ed  from t e m -  

pe ra tu re s  i n  w e l l s  w i th in  the  s a m e  genera l  reg ion  and wi th in  t h e  same 

geologic formation o r  u n i t .  For comparative purposes, a sepa ra t e  

column i n  Appendix B g ives  the  name of the  formation o r  age of rock u n i t  

This f a c t  should be taken i n t o  

These 
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i n  which the  w e l l  w a s  botctomed a t  the time of remperature measurement. 

From these  b a s i c  da t a ,  t h ree  types of ffgeothermalf '  maps w e r e  p repared  

f o r  t h i s  study: (1) geothermal grad ien t  maps; ( 2 )  i sothermal  maps; and 

(3) a temperature map of t he  Norphlet Formation. Orginal ly ,  t hese  maps 

w e r e  prepared on o i l  and gas w e l l  base maps with a s c a l e  of 1 :64 ,000 .  

Contours were then t r ans fe r r ed  t o  o the r  base maps showing only county 

boundaries and township and range l i n e s  and these,  i n  tu rn ,  were photo- 

reduced t o  t h e  f i n a l  products.  The o r i g i n a l  work copies  f o r  t hese  maps 

are on f i l e  a t  t h e  Geological Survey of Alabama. 
I 

I 

I Geothermal Gradient Maps of Southwest Alabama I 

Geothermal g rad ien t  c a l c u l a t i o n s  f o r  southwest Alabama i n d i c a t e  

t h a t ,  i n  a number of l oca t ions ,  g rad ien t s  are s i g n i f i c a n t l y  higher  i n  

w e l l s  which bottom i n  rocks of Cretaceous age than i n  t h e  deeper w e l l s  

which bottom i n  rocks of pre-Cretaceous age.  This d i f f e r e n c e  w a s  noted 

even where shal low and deep w e l l s  are loca ted  i n  c l o s e  proximity. 

abnormally h igh  g rad ien t s  i n  w e l l s  t h a t  bottom i n  rocks of Cretaceous 

The 

age occur most commonly i n  t h e  updip areas of t he  bas in  ( i . e . ,  Choctaw, 

nor thern  Clarke,  Marengo, Wilcox, Conecuh, and e a s t e r n  Escambia Coun- . 

ties). 

area. 

w a r m  waters along some f a u l t s  and f r a c t u r e s .  

They are o f t e n  found to occur wi th in  major f a u l t  zones of the 

These high g rad ien t s  may be r e l a t e d  t o  t h e  upward movement of 

Also, a g r e a t e r  amount of 

hea t  f low upward i n t o  Cretaceous rocks may occur along t h e  updip l i m i t s  

of th ick ,  i n s u l a t i n g  rocks of J u r a s s i c  age. I n  marginal areas of in- 

t e r i o r  bas ins ,  t h e  e f f e c t s  of updip movement of f l u i d s  and hea t  may be 

most pronounced (Renner, 1979). 
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Two separate geothermal gradient maps were prepared f o r  soutrl:;est 

Alabama. One map is based on bottom-hole temperatures in rocks of 

Cretaceous age (figure 39), and the other is based on bottom-hole tem- 

peratures in rocks of pre-Cretaceous age (figure 4 0 ) .  

contoured on a 0.2O0F/100 ft interval and the latter on a 0.1O0F/100 ft 

interval. 

The former is 

Figure 39 displays gradients in Cretaceous age rocks that range 

from slightly less than 1.20 to slightly more than 2.00°F/100 ft. 

highest gradients occur in northwest, central, and southwest Clarke 

County, southwest Wilcox, south-central Conecuh, east Escambia, and 

' east-central Baldwin Counties. Almost all of these apparently high 

, gradients occur either in areas of major faulting or in areas along the 

(See figures 3 and 

The 

I 

margin and updip limits of Jurassic basin deposits. 

4 ) .  A notable exception is the east-central Baldwin County anomaly, 

located 6 miles southeast of the city of Bay Minette and hereafter 

referred to as the "Bay Minette anomaly." 

The Bay Minette anomaly is not located in or near a fault zone, nor 

is it near the Jurassic basin limits. However, it is important to note 

that this is a "one-well anomaly," and should, therefore, be considered 

with skepticism until confirmation is made by additional drilling. The 

well in question is Sun Oil Company's #1 International Paper Company 

test well which was completed in March 1957 and is located in section 4 ,  

T. 2 S., R. 4 E. (P#759). The log for this well has a recorded tempera- 

ture of 218OF at a subsea depth of 7,336 feet in Lower Cretaceous, 

interbedded sands and shales. The calculated gradient from this tem- 

perature is 2.07"F/100 ft. 
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F i g u r e  40 displays geotherral Gradients  f rom test  wells penetri!iiil:, 

pre-Cretaceous rocks (Jurassic, Triassic or Paleozoic rocks). This  map 

reflects a much more subdued variation in gradient values calculated 

from temperatures in these deeper horizons. Gradients range from 

slightly less than 0.90 to slightly more than 1.5OoF/100 ft. 

gradient values calculated from temperature measurements within Cre- 

taceous age rocks have mostly "disappeared"; however, a question mark 

(?) is needed in the area of the Bay Minette anomaly since here deep- 

well control is absent. The highest gradients are found in the Interior 

Salt Basin area of southern Washington County (greater than 1.40°F/100 

ft) and in southern Baldwin and Mobile Counties (greater than 1.40 and 

1.50, respectively). 

The high 

Isothermal Maps of Southwest Alabama 

Depth-to-isotherm or isothermal maps display the depth variations 

to a surface of constant temperature. For southwest Alabama isothermal 

maps were prepared for three isotherms: (1) 158°F or 70°C (figure 41); 

(2) 212°F or 100°C (figure 42); and (3) 302°F or 150°C (figure 43). 

Based on geothermal gradients, these maps show the approximate depths 

(in thousands of feet) to these temperature surfaces. The thermal con- 

ductivity of crystalline or basement rocks is much higher than that of 

the overlying sedimentary rocks, and geothermal gradients within the 

basement are therefore lower. The results of any attempt to project 

isotherms below the basement surface would be very questionable. In 

addition, the geothermal potential of these basement rocks is considered 

to be extremely poor. For these reasons, no attempt was made to project 
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FIGURE 41. 158'F(70°C) isothermal  
map of southwest Alabama 
contour in terval  = 1,000 f e e t  
(contour vaZues i n  thousands of 
f ee t  below sea l eve l )  
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isotherms below the basement surface, and contours are shown onJ! L I I C I - ~  

isotherms occur above the basement complex. 

Because the Haynesville Formation was found to be a zone of s i g -  

nificant changes in both geothermal and geopressure gradients in large 

areas of southwest Alabama, the depths to this formation were considered 

in the determination of which gradient values to use in constructing the 

isothermal maps. Geothermal gradients in Cretaceous rocks were used to 

project the depths to isotherms. However, in areas where projected 

depths exceeded the depths to the top of the Haynesville, the tempera- 

tures and calculated gradients in pre-Cretaceous rocks were then used to 

project isothermal surface depths. In addition, a higher degree of 

reliability was assumed for those wells in which down-hole temperatures 

were very near the isothermal values contoured. These isothermal maps 

are, therefore, a compilation of data based on both of the geothermal 

gradient maps presented here and all down-hole temperature measurements, 

including multiple readings. They were also constructed with addi- 

tional considerations being given to the effects of regional stratig- 

raphy and structure. 

Depths to the 158°F isotherm range from less than 4,000 feet to 

more than 9,000 feet. The 212OF isotherm occurs at depths of less than 

7,000 feet to more than 14,000 feet, and the 302°F isotherm occurs from 

depths of slightly less than 12,000 to more than 20,000 feet below the 

surface. The shallowest depth to all three isotherms is assumed to 

occur at the Bay Minette anomaly; however, since this is a one-well 

anomaly, this depth should be considered questionable until additional 

drilling confirms its existence. 

119 



Temperature Map of tile :<orp i l ie t  Formation 

The Norphlet Formation of Jurassic age is considered by oil and gas 

exploration companies to be the deepest potential Mesozoic aged petro- 

leum reservoir rock in the northern Gulf Coast Basin. Therefore, many 

deep test wells bottom in the Norphlet and a large number of assumed 

bottom-hole temperatures are available in this formation. 

Figure 44 is a temperature map of the Norphlet Formation contoured 

Temperatures range from 140°F to more than 340'F 

(See Norphlet structure map, 

with a 10°F interval. 

and essentially reflect formation depths. 

figure 7.) 

deep Interior Salt Basin area of Washington County and in south Mobile 

and Baldwin Counties, areas in which the Norphlet lies more than 19,000 

feet below the surface. 

The highest temperatures in the Norphlet are found in the 

Geothermal Gradient Map of Southeast Alabama 

Available subsurface temperature data from oil and gas test wells 

in southeast Alabama are sparsely distributed throughout most of the 

area and completely lacking in some areas (Barbour, Bullock, and Henry 

Counties). 

few in number. 

Furthermore, .multiple down-hole temperature records are very 

Thick Jurassic evaporites and carbonates are not present in south- 

east Alabama and, except where possibly broken by sediment-filled Tri- 

assic grabens, basement rocks are overlain by coarse clastics of 

Jurassic (?) and Cretaceous age. Geopressured zones and rocks with high 

pressure and thermal insulating characteristics are not known to be 

present in southeast Alabama. 

thermal gradient map was prepared for this area. 

For these reasons only one type of geo- 
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Figure 45 is a gt ~ i t l i r s a l  gradient nidp of southeast Alabama. This 

map displays gradients ranging from slightly less than 1.00"F/100 ft 

near the Alabama-Florida line to more than 1.8O0F/100 ft. The highest 

gradient for the area is located in northeast Coffee County (well #489) .  

A calculated gradient of 1.63'F/100 ft is located in southeast Houston 

County (well #238). 

Correlation of Thermal, Geological, and Geophysical Data 

A few correlations of thermal variations with geology have been 

mentioned earlier in this report. Geothermal gradients calculated from 

temperatures of wells that bottomed in Cretaceous rocks indicate some 

areas of abnormally high gradients within major fault zones and along 

the Jurassic basin margin of southwest Alabama. 

The two major crustal structures in southwest Alabama, the Wiggins 

Uplift and Mississippi'Interior Salt Basin, do not appear to be asso- 

ciated with any major changes or anomalies in geothermal gradients, 

although minor changes are apparent. 

County is associated with slightly higher gradients calculated from 

bottom-hole temperatures in pre-Cretaceous rocks. This may be due to a 

small increase in heat flow related to the shallower lower crust and 

mantle underlying this interior basin (figure 22) .  

The salt basin area of Washington 

Geothermal effects of the Interior Salt Basin, the Wiggins Uplift, 

and other major structures can be seen on the temperature map of the 

Norphlet Formation. As would be expected, higher temperatures are 

present in this formation in the deeper salt basin area. Lower 

phlet temperatures and gradients found along the axial trace of 
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FIGURE- 45. 
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Geothermal g rad ien t  map of southeas t  Alabama 
contour intexvai! = 0.20°F/100 f t  
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Wiggins U p l i f t  througn n o r t h e r n  B a l d w i n  County may be  related to I 

heat flow. 

dome areas display abnormally low temperature values in the Norphlet, 

thus reflecting the higher structural positions at these locations. The 

higher heat conductivity of these salt masses is apparently obscured by 

the effects of structural uplift and the lower temperatures of these 

shallower depths. Well control is poor in the areas of the McIntosh and 

Klepac piercement salt domes; therefore, these salt intrusions should 

not be completely condemned as potential conductors of heat from great 

depths. 

The Hatchetigbee Anticline and the McIntosh and Klepac s a l t  

In southwest Alabama the three large gravity maxima (Thomasville, 

Carlowville and Fairfield anomalies) do not appear to be associated with 

significant geothermal anomalies. 

the northeast end of the Thomasville gravity feature, apparent gradients 

in the Cretaceous exceed 1.80°F/100 ft. These gradients, however, are 

not reflected in nearby deep wells and pre-Cretaceous rocks. It is 

believed that heat flow is normal here and that the indicated higher 

gradient in shallow wells is related to factors other than the Thomas- 

ville basement feature. 

maximum in southwest Covington and eastern Escambia Counties, possibly 

related Mesozoic igneous rocks are present locally; however, geothermal 

gradients here are not abnormally high. 

In southwest Marengo County and at 

-In the vicinity of the Fairfield gravity 

The Bay Minette geothermal gradient anomaly, with its one-well 

control point, is located on a large magnetic maximum with more than 150 

gammas closure. (See figure 24.) This possible correlation makes this 
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area look even more interesting, and it is hoped t h a t  new test-wells 

will soon be drilled in the area for confirmation. 

In the southeastern part of the Alabama Coastal Plain, the highest 

calculated geothermal gradient was in a well located in northeast Coffee 

County (P8489) and on the southeast end of a large, regional gravity 

maximum (figure 25). 

this area indicate a possible relationship between geothermal gradients 

and deep crustal thickness or lithology changes which are reflected by 

regional gravity anomalies. Abnormally high heat flows and geothermal 

gradients may correspond to deep crustal rocks that produce gravity 

highs. Additional studies are needed to confirm this relationship. 

Also in southeast Alabama, the gradient of more than 1.60°F/100 ft in 

southeast Houston County may be related to the Suwannee Basin margin 

that extends through this area. 

The meager test well and temperature control in 

A Warm "Spring" in Houston County 

Geothermal energy is now being utilized near the town of Cottonwood 

in southeast Alabama's Houston County. 

has been used for mineral baths and recreation for many years. 

Warm water from "Sealy Springs" 

This 

spring" is actually a deep, flowing well that was originally drilled in I 1  

the late 1920's as an oil and gas test and is located in section 23, T. 

1 N., R. 27 E. 

about 4,280 feet, and the well began flowing warm water to the surface. 

Water temperature has been reported at 112'F and the flow rate is about 

180 gpm. Chemical analysis of this water is as follows: 

The casing for this well was perforated at a depth of 

9,400 ppm 
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chlorides; 795 ppm CaC03 ;  269 ppm HC03; 1 ppm S O 4 ;  1 ppm NO3; 0.3 ppm F 

(verbal communication with the Water Resources Division, U.S. Geological 

Survey, Tuscaloosa, Alabama). 

An investigation revealed that "natural" springs of the area flow 

cool water, and no additional warm water surface flows are known to be 

present. 
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SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

The primary data base for this study consisted of data derived from 

These data are very limited in electric logs of oil and gas test wells. 

scope and should be used with caution in estimating the geothermal 

potential of south Alabama. Calculated high geothermal gradients in 

relatively shallow test wells may not indicate true thermal conditions 

at greater depths, and a linear extrapolation of these gradients to 

deeper rocks may produce erroneously high temperature estimates. De- 

creasing porosity and changes in lithology with depth combine to in- 

crease bulk rock conductivity and decrease the gradient. In southwest 

Alabama, gradients observed in rocks of Cretaceous age cannot be re- 

liably projected downward into Jurassic age rocks below the Cotton 

Valley Group because significant conductivity changes occur in the 

Haynesville Formation. Furthermore, the upward movement of fluids and 

heat along faults, fractures and the Interior Salt Basin margin, or the 

heating effects of casing cement may cause the temperature of borehole 

fluids in shallower wells to be elevated above normal and the result 

will be abnormally high calculated gradients that do not reflect the 

true prospects for high-temperature geothermal resources at greater 

depths. 

The Alabama Coastal Plain area is underlain by a conduction- 

dominated, deep sedimentary basin, a type of geothermal regime that 

comprises the largest part of the world's geothermal energy resource 
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base. A s  in most tectonically "quiet" r eg io r s ,  t h i s  area is  charac-  

terized by a relatively constant geothermal flux, and geothermal gra- 

dients are most commonly low to moderate. However, because these 

sediments reach great thicknesses in some areas, temperatures in excess 

of 300°F have been encountered in deep wells (below 17,000 feet). Even 

without regard to the extremely high costs of drilling to these depths, 

the low thermal conductivity of these deep rocks, and in most areas 

their low porosities and permeabilities, severely restrict the potential 

effective recovery of geothermal fluids. 

waters lying deep below the surface have been referred to as a "poten- 

tial resource." Some authors feel that the geothermal energy associated 

with deep sedimentary basins cannot be classified as a "resource'l due to 

the technical and economic restraints on its development (Renner, 1979). 

This report has been restricted to an evaluation of the area without 

regard to the technical and economic factors that change with time. 

In this report the geothermal 

The results of this study indicate that any future development of 
, 
I the geothermal resources in south Alabama will be restricted to low and 

moderate temperature, non-electric applications. Such resources have 

been defined as geothermal fluids between the temperatures of 50" and 

160°C (122O to 320°F) (Howard, 1975). The lower limit of this tempera- 

ture range is the 

upper limit represents the temperature above which geothermal waters may 

be used for the generation of electricity by binary cycle systems: 

Low- and moderate-temperature waters constitute a significant 

minimum temperature for greenhouse heating and the 

potential energy source for possible applications in space heating, 

industry, agriculture and aquaculture (Howard, 1975; Energy Res. and 
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Dev. Adm., 1975; Lahl ,  1977; and Lienau, 1980). Experiments are pres- 

ently being conducted by the Tennessee Valley Authority (TVA) on the 

raising of crops in soils heated by warm water (120'F) in underground 

pipes. Although the growing seasons are somewhat longer in the south 

Alabama area, a lengthening of these seasons may be desirable in some 

instances. Also, experiments are being conducted with the growing of 

catfish in warm discharge water from a TVA steam plant. Lund (1979) 

discusses the possibility of using geothermal energy sources for the 

production of alcohol fuel. 

in alcohol fuel distillation plants would be well suited to much of 

southwest Alabama, an area of vast grain-growing farm lands with access 

to shipping through the port at Mobile. 

If feasible, the use of geothermal energy 

In southwest Alabama, temperatures and pressures elevated above 

"normal" have been found in the deeper parts of the basin and within the 

Haynesville Formation. Abnormally high temperature zones are found in 

association with abnormally high interstitial fluid pressures. 

geopressured zones occur in rocks where confined connate waters have 

been combined with waters produced through chemical diagenetic processes 

and trapped between impermeable strata. They are most commonly found to 

occur as an abrupt rather than a gradual transition from overlying rocks 

of normal pressures and temperatures. Jones (1969, p. 304)  discusses 

the relationship between geotemperature and geopressure and states: 

These 

That the geotemperature regime is related to the occurrence of I' 

geopressure is not surprising, because the movement of water is the 
most important factor in terrestrial heat flow in sedimentary 
basins. Checking the upward flow of water greatly reduces the rate 
of upward flow of heat, and geopressured reservoirs become over- 
heat ed. " 
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The overpressured zones of the Haynesville, along with their h i g h  

temperatures, range in thickness from 400 to 900 feet and occur in 

sections of interbedded anhydrite, gypsum and shale. They are found in 

Baldwin County and the southern parts of Washington, Clarke, and Monroe 

Counties. Deep test wells in some areas of southwest Alabama, espe- 

cially within Baldwin County, often encounter geopressured Haynesville 

shales confined above and below by impermeable anhydrite beds. These 

shales tend to flow into the boreholes, thus producing drilling pro- 

blems; however, pressures within them generally "bleed off" with time 

and high-density muds used to drill through these zones can be decreased 

in weight. Of course, these shales have no potential for geothermal 

utilization since they are not capable of releasing large volumes of 

water or steam at high rates over long periods of time. 

Although abnormally high pressures and elevated temperatures have 

been encountered in the Haynesville Formation, rocks of very poor res- 

ervoir quality generally characterize these zones. An exceptional area 

is located in the vicinity of the South Carlton oil field in southern- 

most Clarke County (figure 36). Here, a geopressured sand zone is 

encased within massive salt deposits of the lower part of the Haynes- 

ville Formation below a depth of 15,500 feet, where temperatures exceed 

260°F. This zone occurs below more than 300 feet of salt deposits (the 

lower 170 feet of which is massive salt), and above more than 200 feet 

of massive salt. 

South Carlton domal structure when large volumes of hot saline water 

Serious drilling problems were encountered on the 

flowed from the geopressured interval into the borehole and upward to 
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land surface. A water-quality analysis f o r  this zone is not available 

and bore-hole conditions in the South Carlton area do not allow an 

electric log determination of dissolved solids. Because of its depth 

and stratigraphic position within thick salt deposits, it is believed 

that these connate waters are very highly saline. 

found to be highly geopressured only in the South Carlton Dome area, 

Although it has been 

this potential geothermal reservoir underlies an estimated 200 square 

mile area of south Clarke, north Baldwin, and southwest Monroe Counties. 

It is bounded on the south by the Wiggins Uplift, on the northeast by 

I 
I 

the Gilbertown-West Bend-Pollard fault zone, and on the west and north- 

west by the Jackson fault and the Klepac piercement salt dome. The 

Wiggins Uplift may have served as a source area for this sand. 

Another promising area is located southeast of the city of Bay 

Minette. Logs from a test well located on a magnetic high have a re- 

corded abnormally high temperature of 218°F at a subsea depth of 7,336 

feet and within Lower Cretaceous sediments. The calculated gradient 

from this temperature is 2.07"F/100 ft, a value significantly higher 

than the average gradient for the area. 

then temperatures higher than 300°F may be possible within sands of the 

If this gradient is "true," 

Cotton Valley Group. However, this is a one-well anomaly and no other 

wells are located over this magnetic feature. Also, it is important to 

note that a temperature of only 130°F was reported at a depth of about 

6,500 feet in this well. There is no apparent geologic reason for such 

a discrepancy or rapid change in temperature over this relatively short 

vertical distance of slightly more than 800 feet. Judgment on the 
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potential of t h i s  ar2a must be withheld until adtiitional drilling i s  

conducted in the area and new temperature measurements taken. 

The Mississippi Interior Salt Basin is’one of three geopressured 

basins in the southern states, the other two being the North Louisiana 

Salt Basin and the Northern Gulf of Mexico Basin along and near the 

Texas and Louisiana coast lines. 

thermal reservoirs in the Smackover Formation have been found in parts 

of the Interior Salt Basin in neighboring Mississippi. The probable 

geopressuring mechanisms here are diagenesis, internal forces, vertical 

compression, and resistance to fluid expulsion (U.S. Geol. Surv., 1978). 

The Interior Salt Basin extends into and occupies all of Washington 

County, Alabama, and parts of adjacent counties. Here, however, highly 

overpressured Smackover reservoir rocks have not been found to date, 

although large areas remain to be explored by the drill. Because of 

regional primary porosity trends in the upper Smackover, any future 

discoveries of extensive geopressured reservoirs in this formation will 

likely occur in western Washington County or southern Baldwin County. 

The geopressured zones in Miocene and Pliocene sediments that occur near 

Highly pressured and potential geo- 

the Texas and Louisiana coastlines and described by Jones (1969 and 

I 19701, do not extend into the near-shore areas of Alabama. Rapid depo- 

sition of Miocene and Pliocene clays and sands contemporaneously with 

rapid subsidence and faulting did not take place in the study area, nor 

is there an equivalent counterpart. 

The geothermal potential of the southeast Alabama Coastal Plain 

area is considered to be similar to much of the Atlantic Coastal Plain. 

Costain and others (1976-79) and Renner (1979) believe that the optimum 
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sites for geothermal development in the Atlantic Coas ta l  P l a i n  area will 

be associated with granitic intrusions into the underlying basement 

complex. 

intrusions are the source of abnormal heat flows, and the most favorable 

areas occur where these plutons are overlain by thick, insulating sedi- 

ments of low thermal conductivity. Available geophysical data in 

southeast Alabama are i.nsufficient to locate basement intrusions. 

Detailed geophysical surveys followed by a test-drilling program will be 

needed in order to evaluate the geothermal potential for sediments in 

the vicinity of basement plutons in the area of study. 

Concentrations of heat-producing radiogenic elements in these 

Available subsurface temperature control in southeast Alabama 

indicates subnormal to slightly above normal geothermal gradients. This 

control, however, is sparsely distributed or nonexistent throughout much 

of the area. Gradients range from less than l.OO°F/lOO ft near the 

Alabama-Florida line to more than 1.80°F/100 ft in northeast Coffee 

County. Higher gradients, which are possibly related to basement rocks 

that produce gravity highs, may increase northeast of Coffee County; 

however, this is uncertain since data are absent in this direction. In 

northeast Coffee County temperatures may reach 150°F within the sedi- 

mentary rock sequence (estimated thickness 5,000 feet) and can only be 

expected to reach higher temperatures if deep Triassic basins are pres- 

ent here. 

with the Triassic basins of the Atlantic coastal region, the thick 

sediments that they contain may provide some opportunity for the geo- 

thermal development of low and moderate temperature fluids, even in 

areas of near-normal geothermal gradient and heat flow. A gradient of 

Although thermal anomalies are not known to be associated 
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slightly more than 1.60°F/100 ft is indicated f o r  southeast HOUSKC 

County, an area underlain by the Suwannee Basin. Here, temperatures in 

Mesozoic sediments here may reach 180°F above Paleozoic rocks that are 

estimated to be 7,000 feet deep. 

This study did not include a consideration of the economic and 

technological feasibilities for the commercial utilization of geothermal 

resources in south Alabama. 

required water temperature and volume for a given operation or need, 

recharge and circulation to the system, water salinities and related 

production and disposal problems, and the required depths along with 

drilling and well completion costs. 

utilized from geothermal waters will be dependent upon 

including not only rock permeability and thermal conductivity but also 

overdraft relative to natural heat flow. The thickness, areal extent, 

and recharge of any given thermal-water reservoir in the area will be of 

much importance since production at depletable rates will, of course, 

decrease the life expectancy of the system and may cause problems with 

land subsidence. 

potential, especially in southwest Alabama, occur only in the subcrop 

and their sources of recharge may be very limited or nonexistent. The 

areal extent of these deep and highly saline water aquifers is of prime 

importance, as are their porosities and permeabilities which tend to 

decrease with depth. 

These will be dependent upon the minimum 

The amount of heat that can be 

several factors, 

' 

Deep geothermal reservoirs with high temperature 

A thorough evaluation of the above-mentioned factors was beyond the 

An appraisal of any scope of this present study and the available data. 

particular thermal aquifer and its in situ thermal and yield character- 

istics and life expectancy can be made only during a carefully designed 
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drilling, testing, and development prograIli. Before such a program is 

instigated, however, other studies should be made and additional data 

collected. 

In southwest Alabama it is recommended that a monitoring program be 

conducted on future oil and gas test wells to be drilled in the areas of 

interest outlined earlier in this report. These areas include Baldwin 

County (especially in the vicinity of the Bay Minette anomaly), Washing- 

ton, south Clarke, and southwest Monroe Counties. Plans should be 

formulated for the possible conversion of dry and abandoned oil and gas 

test wells to research geothermal wells. Such wells could be used to 

perform tests needed to provide data for a better evaluation of the 

area, including rock conductivities, heat-flow studies, and equilibrium 

temperatures. Furthermore, these wells could be used to provide infor- 

mation on the behavioral characteristics of potential reservoirs, in- 

cluding porosities, permeabilities, pressures and production capabili- 

ties, and also information on the geochemical nature of reservoir 

fluids. All of these data are needed in order to determine whether 

potential geothermal source rocks are economically attractive relative , 

to present-day technology. 

It is further recommended that a shallow drill-hole program and 

heat-flow study be conducted across and in the vicinity of the Bay 

Minette magnetic and "apparent" geothermal anomaly. 

ported down-hole temperature from the test well located on this feature 

indicates a higher-than-normal heat flow, even above the insulating 

rocks of the Haynesville Formation. 

confirm or condemn this one-well anomaly. 

The deepest re- 

Such a study is needed to either 
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Future  s t u d i e s  cf t h e  geothermal p o t e n t i a l  of t he  southeas t  Alabama 

Coas ta l  P l a i n  should inco rpora t e  the  following methods of research:  

1 .  Gravimetric and aeromagnetic surveys should be  conducted i n  

o rde r  t o  l o c a t e  and d e f i n e  igneous i n t r u s i o n s  i n  the  basement 

complex. 

Seismic surveys are needed i n  order  t o  d e l i n e a t e  Triassic 

b a s i n s  underlying t h e  area. 

2. 

3 .  Heat-flow s t u d i e s  i n  shal low d r i l l  ho le s  should be performed 

t o  supplement t h e  meager amount of thermal d a t a  a v a i l a b l e  from 

o i l  and gas  test  w e l l s .  

Cons idera t ion  should be given f o r  t h e  conversion of dry and 

abandoned o i l  and gas  test w e l l s  t o  geothermal research  w e l l s .  

4 .  

Although t h e  sou theas t  Alabama Coastal  P l a i n  area i s  no t  p re sen t ly  

being a c t i v e l y  explored f o r  o i l  and gas,  i t  is a n t i c i p a t e d  t h a t  addi- 

t i o n a l  test d r i l l i n g  w i l l  t ake  p l a c e  i n  t h e  f u t u r e ,  e s p e c i a l l y  i n  

Covington and Houston Counties.  
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APPENDIX A 

Petrographic Descriptions of Selected Smackover Cores 
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Clievron-Shell et al., J . A .  Bryars u n i t  No. i ,  
Baldwin County, Alabama; Permit S o .  1652 

Sample depth 
(feet) 

16,572 

'16,576 

16,583 

16,590 

16,596 

16,601 

DescriDtion 

Oncolitic grainstone; slightly dolomitic; framework consists 
of oncolites of various sizes (up to 4 mm), ooids, peloids, 
and scattered bioclasts including algae, gastropods, brachio- 
pods, and echinoderms; grains show some evidence of fracturing 
due to compaction; trace of quartz silt; some anhydrite as a 
late cement or replacement; most grains have rims of drusy 
dentate cement with intergranular areas filled with granular 
and coarse sparry calcite; dolomite present as 20-50 micron 
subhedral rhombs replacing outer rims of oncolites; minor 
porosity, primarily cement-reduced interparticulate. 

Oolitic grainstone; framework consists of ooids up to .5 mm in 
diameter, oncolites, peloids intraclasts, and scattered bio- 
clasts including brachiopods, gastropods, and echinoderms; 
some minor signs of compaction but grains almost float; trace 
of quartz silt; minor amounts of drusy dentate cement, major- 
ity of cement granular or sparry calcite with some late stage 
dolomite cement; trace of anhydrite as late cement or replace- 
ment; 20-100 micron subhedral to euhedral dolomite rhombs 
concentrated along fractures or scattered throughout slide; 
minor porosity, primarily cement-reduced interparticulate. 

Peloidal packstone-grainstone; dense mixture of peloids with 
scattered small ooids, oncolites or skeletal grains; much 
finer grained than above; heavily compacted with grain out- 
lines difficult to discern; cement primarily granular calcite; 
gypsum and anhydrite nodules common; scattered euhedral dolo- 
mite rhombs 20-100 microns in diameter; minor porosity, pri- 
marily cement-reduced interparticulate. 

Mudstone, dolomitic; dense; micrite has a somewhat clotted 
texture suggestive of altered peloids; trace of scattered 
algal grains; dolomite as euhedral rhombs (20-50 microns) 
concentrated along fractures or scattered throughout slide; 
very little porosity. 

Wackestone to packstone; dolomitic; dense clotted texture 
makes delineation of grains difficult; framework grains in- 
clude small peloids and algal material; dolomite as scattered 
20-150 micron euhedral rhombs; some patchy zones of granular 
calcite, very little porosity. 

Mudstone; dolomitic; similar to 16,590'; dolomite more common 
and slightly finer grained (20-100 microns); some patchy 
fenestral porosity. 
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Permit No. 1652--Continued 

16,607 

16,609 

16,614 

16,616 

16,618 

16,625 

16,636 

16,641 

16,652 

16,664 

Peloidal packstone-grainstone; similar to 16,583'; cement fine 
granular calcite; abundant gypsum/anhydrite nodules; dolomite 
as 20-100 micron euhedral to subhedral rhombs scattered through- 
out slide or clustered in irregular small patches; minor 
porosity, primarily cement-reduced interparticulate. 

Mudstone; dolomitic; similar to 16,601'. 

Oncolitic grainstone; slightly dolomitic; framework dominantly 
oncolites with small numbers of ooids and peloids; dense 
packing; cement fine granular calcite; anhydrite present as 
small nodules and laths; dolomite as scattered euhedral rhombs 
of replacement origin; minor porosity; mixture of cement- 
reduced interparticulate. 

Peloidal packstone-grainstone; similar to 16,607; less gypsum/ 
anhydrite; large stylolite concentrating dolomite; minor 
porosity, primarily cement-reduced interparticulate. 

Oncolitic grainstone; similar to 16,614', less dense; minor 
porosity. 

Peloidal packstone-grainstone; similar to 16,607'; denser with 
texture clotted in places; large stylolite concentrating 
dolomite; several large oncolites present; trace of quartz 
silt; very little porosity. 

Peloidal packstone-grainstone; dolomitic; similar to above 
(16,625') but much more dolomitic; dolomite as euhedral to 
subhedral rhombs 15 to 100 microns in diameter; trace of 
quartz silt and mica; minor porosity. 

Peloidal packstone-grainstone; similar to 16,625'; less dolo- 
mitic than above; dense; oncolites and skeletal grains more 
common than above; excellent anhydrite laths; trace of quartz 
silt; little porosity. 

Peloidal packstone-grainstone; similar to 16,636'; stylolitic; 
dolomite concentrated along stylolite, in irregular patches, 
and scattered throughout slide; some large oncolites present; 
anhydrite/gypsum common; trace of quartz silt; little porosity. 

Peloidal packstone-grainstone; framework of peloids, onco- 
lites, and skeletal material; abundant algal material; texture 
clotted in places; nodules and laths of anhydrite/gypsum; 
cement granular calcite; dolomite present as 15 to 150 micron 
rhombs scattered throughout slide and concentrated in irregu- 
lar patches; little porosity. 
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Permit No. 1652--Continued 

16,671 

16,674 

16,683 

16,695 

16,707 

16,718 

16,730 

16,739 

16,745 

16,755 

16,765 

Peloidal packstone-grainstone; similar to above; appears 
bioturbated; zones of extensive dolomitization give mottled 
appearance; scattered quartz silt; minor porosity, primarily 
intercrystalline. 

Peloidal packstone-grainstone; similar to above (16,671'); 
dolomitized zones not as thoroughly altered; anhydrite/gypsum 
laths and nodules common; scattered quartz silt; granular and 
sparry calcite cement; little porosity. 

Dolomitized peloidal(?) packstone; severe (75%) dolomitiza- 
tion; dolomite 20 to 100 micron euhadral to subhedral rhombs; 
quartz silt and mica (muscovite and biotite) common; micro- 
stylolites abundant; minor porosity, primarily intercrys- 
talline. 

Peloidal packstone-grainstone; similar to 16,664'; slightly 
more dolomite in definite but irregular zones; some large 
algal grains; granular and sparry calcite cements, little 
porosity. 

Wackestone-mudstone; slightly dolomitic; scattered oncolites 
skeletal material and peloids; dolomite as scattered 20-50 
micron euhedral-subhedral rhombs; some micrite neomorphosed to 
pseudospar; trace of quartz silt; little porosity. 

Dolomitized peloidal(?) packstone; similar to 16,683'. 

Peloidal packstone-grainstone; similar to 16,664'; anhydrite/ 
gypsum laths and nodules common; some late stage ferroan 
dolomite present associated with sulfate; little porosity. 

Peloidal packstone-wackestone; similar to above; more dolo- 
mitic; dolomite as euhedral-subhedral rhombs concentrated 
along microstylolites; quartz silt and mica abundant along 
stylolites; anhydrite/gypsum nodules common; little porosity. 

Peloidal packstone-grainstone; similar to 16,695'; more 
dolomitic than above. 

Peloidal packstone; similar to above; microstylolitic; quartz 
silt and mica concentrated along stylolites; little porosity. 

Oncolitic packstone; large oncolites relatively unaltered with 
intergranular material severely dolomitized; dolomite 80-150 
micron hypichotopic rhombs; scattered quartz silt and mica; 
anhydrite/gypsum common and along with sparry calcite and 
sparry dolomite occludes porosity; little porosity. 
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Permit KO. 1652--Continued 

16,774 Dolomitized peloidal(?) packstone; similar to 16,683; more 
dolomite than above; original texture difficult to ascertain; 
little porosity. 

16,786 Dolostone; dolomite nonferroan, hypidiotopic to xenotopic with 
rhombs 25 to 100 microns in diameter; quartz silt common; 
anhydrite/gypsum nodules common; dark wispy organic lamina- 
tions minor porosity, primarily intercrystalline. 

16,797 Dolostone; similar to above. 

16,806 Dolostone; similar to 16,786'; dolomite very cloudy. 

16,812 Dolostone; similar to 16,786'; dolomite very cloudy; stylo- 
litic; large anhydrite nodule. 
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Inexco, W.J. B r i t t o n  K O .  1 
Washington County, Alabama, Permit No. 2478 

Sample depth 
(feet) Description 

16,019 Peloidal oolitic packstone-grainstone; framework a mixture of 
peloids, skeletal grains (primarily algae) and badly deformed 
ooids or oncolites; intergranular material fine granular 
cement or neomorphic pseudospar(?); 20-100 micron euhedral to 
subhedral dolomite rhombs scattered throughout slide; numerous 
well-defined anhydrite/gypsum laths present; stylolitic with 
dolomite concentrated along stylolite; little porosity. 

16,021 Peloidal oolitic packstone; dolomitic, anhydritic; framework 
grains badly altered peloids, oncolites, ooids(?), and algal 
grains; dolomite 20-100 micron hypidiotopic rhombs; anhydrite 
and gypsum as replacement nodules or lath-spaced crystals; 
porosity low, primarily intercrystalline. 

16,023 Peloidal oolitic packstone; dolomitic; similar to 16,019'; 
bioturbated with dolomite concentrated in zone of bioturba- 
tion; microstylolitic; minor porosity; primarily inter- 
crystalline. 

16,024 Peloidal oolitic packstone; dolomite; heavily leached; rock 
contains a mass of leached spherical forms (peloids, ooids, 
oncolites?) 50 to 200 microns in diameter; outer boundaries of 
voids irregular because of intrusion by surrounding material; 
matrix a mosaic of hypidiotopic-xenotopic nonferroan dolomite; 
anhydrite/gypsum present as nodules and void filling; oii- 
stained margin to many voids; dolomitization predated hydro- 
carbon migration which was followed by sulfate implacement; 
considerable porosity, primarily moldic with lesser amounts of 
intercrystallization. 

, 16,032 Algal packstone; dolomitic; total rock dolomitized by very 
fine-grained dolomite; some fine-grained sulfate occurs in 
patches associated with fine dolomite rhombs; slide heavily 
oil stained; little porosity. 

16,035 Mixture of oolitic grainstone-packstone and dolomitic wacke- 
stone-packstone; upper 1/4 of slide composed of slightly to 
moderately altered pseudooids or oncolites(?); only single 
outer lamination visible; core of framework grains mixture of 
subhedral dolomite rhombs and granular calcite or pseudospar; 
ooids(?) distorted and compressed yet grain-to-grain contact 
minimal; some quartz inclusions in ooids; intergranular ma- 
terial granular cement or pseudospar with scattered replace- 
ment dolomite rhombs; lower 3/4  of slide mixture of pseudospar 
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Permit No. 247b--Continuec 

16035 
(cont 'd) 

16,045 

16,047 

16,051 

16,053 

, 16,064 

16,067 

16,070 

and 20-50 micron idiotopic to hypidiotopic dolomite; dolomite 
segregated into vague ovoid masses 100-300 microns in diam- 
eter; some scattered quartz silt; some large ooids from upper 
1/4 scattered in lower portion; little porosity. 

Peloidal oolitic packstone-wackestone; similar to 16,019'; 
sulfate not as abundant; non-stylolitic. 

Peloidal-oolitic packstone-wackestone; similar to 16,019' but 
contains large (>lmm) highly distorted ooids; non-stylolitic 
little sulfate; all grains have a fringe of acicular calcite 
with majority of intergranular material fine-grained granular 
calcite; little porosity. 

Oolitic grainstone; dolomitic; ooids 50 to 900 microns in 
diameter; deformed with evidence of compaction; cores of 
almost all ooids replaced by 20-50 micron euhedral to sub- 
hedral dolomite rhombs which are also found scattered through- 
out matrix; matrix fine granular calcite cement; stylolitic to 
microstylolitic; slide grades into a slightly dolomitic pe- 
loidal packstone-wackestone; little porosity, primarily 
intercrystalline. 

Peloidal oolitic packstone-wackestone; mixture of scattered 
peloids and badly deformed ooids in a matrix of fine-grained 
granular calcite and very fine hypidiotopic to xenotopic 
dolomite; framework grains very difficult to distinguish and 
of variable concentration throughout the slide; dolomite 
concentrated in irregular, vague zones; little porosity. 

Peloidal oolitic packstone-grainstone; similar to 16,019 
except little or no dolomite present; scattered quartz silt; 
some scattered sulfate nodules; little porosity. 

Peloidal oolitic packstone-grainstone(?); very anhydritic; 
dominated by large anhydrite nodules; nonreplaced portions of 
thin-section granular calcite with vague grain outlines; 
anhydrite contains vague spherical remnants of calcite which 
represent hues of original ooids(?); traces of quartz silt; 
stylolitic; little porosity. 

Peloidal, oolitic packstone-grainstone; similar to 16,019'; 
nondolomitic; sulfate (anhydrite and gypsum) common; scattered 
quartz silt; stylolitic; minor porosity, primarily moldic. 
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Permit No. 2478--Continue? 

16,080 

16,096 

16,10O(T) 

16,10O(B) 

16,101 

16,109 

16,112 

16,121 

16,132 

16,140 

Wackestone to mudstone; mass of 10-20 micron pseudospar grains 
with scattered 10-50 micron euhedral-subhedral nonferroan 
dolomite rhombs; traces of possible grain (peloid or ooid) 
outlines but not as well-defined or common as above; sulfate 
nodules and laths; little porosity. 

Wackestone to mudstone; very dolomitic in part; mixture of 
microspar and pseudospar (5 to 50 microns); euhedral-subhedral 
dolomite rhombs concentrated in discrete irregular wavy lamina- 
tion; dolomitic zones argillaceous; wispy to wavy organic 
laminations; stylolitic; scattered peloids; alternating dolo- 
mitic and nondolomitic zones give nodular appearance; trace of 
quartz silt; no sulfate; minor porosity, primarily inter- 
crystalline. 

Dolostone; mass of 20-75 micron hypidiotopic rhombs; abundant 
included organic material; scattered quartz silt; vague traces 
of original calcite material; stylolitic; trace of sulfate; 
minor porosity, primarily intercrystalline. 

Dolostone; similar to above but heavily oil-stained; well- 
defined zones without oil stain contain sparry calcite cement 
suggesting early cementation, perhaps associated with original 
skeletal(?) grains; minor to moderate porosity, primarily 
intercrystalline. 

Wackestone to mudstone; dolomitic; similar to 16,080', traces 
of possible peloids more common than above; dark, wispy, 
organic lamination; little porosity. 

Wackestone; similar to 16,080 and above but less dolomitic; 
peloids and distended ooids more common than above; scattered 
quartz silt; little porosity. 

Wackestone to mudstone; similar to above; little porosity. 

Mudstone, similar to above but very few framework grains; dark 
wispy organic laminations scattered throughout; little poros- 
ity. 

Mudstone; similar to above. 

Mudstone; similar to above. 
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Sample depth 
(feet) 

15,259 

15,284 

15,310 

15,326 

15,358 

15,383 

15,419 

Humble, LLN Railroad No. 30-3, 
Escambia C o u n t y ,  Alabama; Permit No. 1766 

Description 

Mudstone; silty and micaceous; quartz si t 5 to 75 microns in 
diameter; abundant dark organic matter along laminations and 
concentrated along stylolites; micrite neomorphosed to 5-1011 
microspar; scattered ostracods and forams; almost 1 / 2  slide 
coarse granular calcite which is replacing micrite (or re- 
placing earlier sulfate); no trace of anhydrite or gypsum; 
some scattered 10-50 micron dolomite rhombs; minor porosity, 
small amount of vuggy porosity present within granular calcite 
zones. 

Mudstone; slightly silty and micaceous (less so than above); 
quartz silt 20-100 microns in diameter, angular to subangular; 
small amount of scattered organic material; widely scattered 
ostracods; microstylolitic; micrite neomorphosed to 5 to 25 
micron microspar; suggestion of bioturbation; several sinuous 
fractures cutting section; minor porosity, dominantly fracture. 

Mudstone; similar to above; stylolitic; small gypsum nodules 
scattered throughout slide; minor porosity, primarily fracture. 

Mudstone; similar to 15,248'; patchy zones of pseudospar 
possibly associated with bioturbation; scattered brachiopod 
fragments; bioturbated with burrows filled with dolomitic 
mudstone; dolomite as 25-100 micron, nonferroan euhedral 
rhombs included in microspar-pseudospar matrix; little 
porosity. 

Mudstone; similar to 15,284; scattered quartz silt; scattered 
brachiopods and forams; 50-75 micron euhedral-subhedral dolo- 
mite rhombs scattered throughout and clustered around burrows; - 
little porosity. - 

Mudstone; slightly dolomitic; barren except for a single 
foram; dolomite as mosaic of coarse (200-300 micron) xenotopic 
to hypidiotopic rhombs in clusters associated with burrows; 
micrite neomorphosed to microspar; trace of quartz silt; some 
small gypsum nodules, little porosity. 

Mudstone; barren except for a few scattered forams; trace of 
quartz silt; non-dolomitic; abundant dark wavy organic lami- 
nation throughout thin-section; micrite neomorphosed to 
microspar and some pseudospar; little porosity. 

t 
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P e r m i t  KO. 1766--Sonrinued 

15,445 Peloidal, oncolitic packstone; slightly dolomitic; scattered 
skeletal grains including forams and gastropods; micrite 
neomorphosed to microspar and pseudospar; dark argillaceous 
zones in matrix associated with fine-grained xenotopic dolo- 
mite; small amounts of replacement sulfate; scattered quartz 
silt; some sparry calcite filling voids; minor porosity, 
primarily intercrystalline. 

15,449 Peloidal, oncolitic packstone; similar to above but almost 
completely replaced by 5-20 micron anhedral to subhedral 
dolomite rhombs; highly argillaceous; heavily leached; some 
anhydrite/gypsum was replacement or cement; trace of quartz 
silt; moderate to high porosity, mixture of moldic and 
intercrystalline. 

15,451 Peloidal, oncolitic packstone; similar to above but less 
I 

completely dolomitized; dolomite as very fine (<20 microns) 
xenotopic-hypidiotopic rhombs; microstylolitic; less leaching 
than in 15 ,449 ' ;  minor porosity, primarily intercrystalline. 

15,454 Peloidal, oncolitic packstone; similar to 15 ,449 ' ;  complete 
dolomitization; considerable leaching; high porosity, mixture 
of moldic and intercrystalline. 

15,481 Peloidal, oncolitic packstone; similar to above but little 
evidence of leaching; stylolitic; large anhydrite nodules; 
minor porosity; primarily intercrystalline. 

15,494 Peloidal, oncolitic packstone/wackestone; similar to above but 
, more matrix material; completely dolomitized; scattered anhy- 

drite nodules; dark wavy organic lamination; minor porosity, 
primarily intercrystalline. 

15,503 Peloidal wackestone; silty, micaceous, and argillaceous; dark 
argillaceous peloids(?); very silty, abundant 10-50 micron 
quartz silt and muscovite flakes scattered throughout sample 
and concentrated along irregular wavy laminations; argilla- 
ceous material concentrated in irregular laminae; microstylo- 
litic; some neomorphism; minor porosity, primarily vuggy. 

15,515 Mudstone/wackestone; similar to above but less peloidal 
material and less argillaceous; dolomitic with dolomite as 
scattered euhedral-subhedral rhombs; anhydrite nodules common; 
extensive neomorphism of micrite to microspar and pseudospar; 
minor porosity, principally vuggy. 
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P e r m i t  No. 1766--Continu-d 

15,523 Peloidal wackestone; silty, micaceous, argillaceous; quartz 
silt and mica scattered throughout and concentrated in ir- 
regular wavy laminae; scattered small anhydrite nodules; 
micrite neomorphosed to microspar; scattered single euhedral 
dolomite rhombs; some sparry dolomite cement; little porosity. 

15,529 Peloidal wackestone; silty, micaceous, argillaceous; dolo- 
mitic; scattered forams mixed with peloids; quartz silt and 
mica scattered throughout slide with no lamination; more 
argillaceous than above and slightly more dolomitic; dolomite 
as scattered euhedral to subhedral rhombs; little porosity. 

15,535 Mudstone; silty and micaceous; dolomitic; stylolitic; quartz 
silt 10-50 microns in diameter scattered throughout and con- 
centrated along stylolites; dolomite as scattered 10-50 micron 
subhedral rhombs; small anhydrite nodules; some dark organic 
material; little porosity. 

15,539 Peloidal wackestone; similar to 15,529’ but less argillaceous 
and more dolomitic; dolomite fine-grained (<20 micron), xeno- 
topic to hypidiotopic; some patchy ferroan calcite; little 
porosity. 
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G e t t y .  L lacksher  Co. 7-12 l ie. 1, 
lionroe County ,  Alabama; Permit No. 1592 

Sample depth 
(feet) 

14,231 

14,245 

14,248 

14,253 

14,262 

14,274 

Description 

Dolostone, light to medium gray; silty and micaceous; dolomite 
nonferroan, hypidiotopic with rhombs 10-30 microns in diam- 
eter; noncarbonate fraction includes quartz/feldspar, musco- 
vite, and biotite and common dark wispy organic lamination; 
quartz grains 50-200 microns in diameter and subangular to 
subrounded; porosity minor, primarily intercrystalline. 

Dolostone, light to medium gray; silty and micaceous; similar 
to above; dolomite nonferroan, hypidiotopic with rhombs 10-30 
microns in diameter; noncarbonate fraction includes quartz, 
feldspar, muscovite, and biotite along with dark wispy organic 
laminations; noncarbonate material concentrated along indis- 
tinct, wavy laminations; quartz grains 50-300 microns in 
diameter and subangular to subrounded; porosity minor, pri- 
marily intercrystalline. 

Sandstone (subarkose), fine-medium grained, moderately well 
sorted; quartz subangular to subrounded, primarily mono- 
crystalline with slightly undulose extinction; feldspar 
dominantly plagioclase; porosity high (20-25%), mixture of 
primary and secondary; minor amount of anhydrite cement. 

Dolomitic siltstone to silty dolostone; grades from a dolo- 
mitic siltstone or fine sandstone to a silty dolostone; 
siltstone angular t o  subangular, feldspathic, very micaceous; 
dolomite very fine grained (<20 micron) hypidiotopic rhombs; 
nonferroan; dark organic material scattered throughout and 
concentrated along distinct wavy laminae also rich in mica; 
porosity minor, mixture of intercrystalline- and fracture-. 

Dolostone, slightly silty; contains scattered subrounded 
quartz grains of coarse silt to medium sand size; dolomite 
nonferroan, hypidiotopic with rhombs ranging from 20-60 
microns in diameter; scattered gypsum nodules; some large 
fractures filled with sparry calcite; porosity minor, pri- 
marily intercrystalline, with minor amounts of fracture 
porosity. 

Dolostone, silty, micaceous; scattered quartz silt grains and 
mica flakes; quartz 50-300 microns in diameter and subrounded 
to subangular; noncarbonate fraction concentrated along ir- 
regular wavy laminations; dolomite nonferroan, hypidiotopic 
with rhombs 20-60 microns in diameter; irregular wavy to wispy 
dark organic lamination; moderate porosity, dominantly inter- 
crystalline or solution-enlarged intercrystalline. 
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P e r m i t  No. 1592--Continued 

14,290 Dolostone, nonferroan, grading from hypidiotopic  dolomite t o  
g ranu la r  o r  spa r ry  dolomite; i r r e g u l a r  patchy areas of dark  
organic  material; anhydrite/gypsum common; s p h e r i c a l  patches 
of dolomite included wi th in  the  s u l f a t e ;  po ros i ty  v a r i a b l e ,  
ranging from minor i n t e r c r y s t a l l i n e  poros i ty  i n  areas of f i n e  
dolomite  t o  moderate-high s o l u t i o n  enlarged i n t e r c r y s t a l l i n e  
p o r o s i t y  i n  areas of coarser  dolomite and s u l f a t e .  
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Sample depth 
(feet) 

13,726 

13,741 

13,749 

13,755 

13,762 

13,768 

13,775 

G e t t y ,  Broughton 17-7 No. 3, 
Monroe County, Alabama; Permit No. 1698 

Description 

Dolostone, trace of scattered quartz silt grains (30-200 
microns in diameter) and mica (muscovite) flakes; dolomite 
nonf erroan, hypidiotopic to idiotopic, rhombs 20 to 150 
microns in diameter; trace of scattered wispy organic lami- 
nations; porosity low to moderate, primarily intercrystalline. 

Dolostone, trace of scattered quartz silt grains (30-200 
microns in diameter) and mica (muscovite) flakes; trace of 
scattered wispy dark organic laminations; dolomite nonferroan, 
hypidiotopic to idiotopic rhombs 20-50 microns in diameter; 
minor amounts of anhydrite/gypsum; porosity low, primarily 
intercrystalline. 

Dolostone, silty, slightly micaceous; quartz grains 20-100 
microns, subangular to subrounded; dolomite nonferroan, very 
cloudy, as hypidiotopic rhombs 20-50 microns; some later clear 
dolomite rhombs associated with pores; minor amounts of 
gypsum/anhydrite as cement; some calcite cement filling inter- 
granular areas; porosity minor, primarily intercrystallinc . 
Dolostone, silty, slightly micaceous quartz grains 20-100 
microns, subangular to subrounded; dolomite, nonferroan, very 
cloudy, as hypidiotopic rhombs 20-50 microns in diameter; 
minor amounts of gypsum/anhydrite cement; minor to moderate 
porosity, primarily intercrystalline. 

Dolostone, slightly silty and micaceous, dolomite nonferroan, 
very cloudy, as 20-50 micron hypidiotopic rhombs; scattered 
gypsum/anhydrite cement; mottled appearance in thin section 
suggesting bioturbation; trace of irregular dark organic ma- 
terial; minor porosity, primarily intercrystalline. 

Dolostone, silty and micaceous (including biotite) quartz 
grains 40 to 200 microns in diameter; quartz and mica much 
more abundant than above, concentrated along microstyolites; 
dolomite nonferroan, cloudy, as 20-40 micron hypidiotopic to 
idiotopic rhombs; trace of gypsum/anhydrite cement; several 
small fractures present; minor porosity, mixture of fracture 
and intercrystalline. 

Dolostone, silty and micaceous, quartz grains 40 to 200 
microns in diameter; less quartz and mica than above; dolomite 
nonferroan, cloudy, as 20-40 micron hypidiotopic rhombs; minor 
amounts of calcite cement; microstyolites and wispy dark or- 
ganic laminations common; minor porosity, primarily inter- 
crystalline. 
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Permit No. 1698--Continutl 

13,777 Dolostone, slightly silty and micaceous, quartz grains 40 to 
150 microns in diameter; dolomite nonferroan, cloudy, as 20-40 
micron hypidiotopic rhombs; patches of anhydrite/gypsum as 
replacement nodules; wavy to wispy dark organic lamination; 
minor porosity, primarily intercrystalline. 

13,785 Dolostone, slightly silty and micaceous, dolomite nonferroan, 
very cloudy, as 20-50 micron hypidiotopic rhombs; scattered 
gypsum/anhydrite cement; minor porosity, primarily inter- 
crystalline. 
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Sample depth 
(feet) 

10,298 

10,304 

10,310 

10,313 

10,320 

10,322 

10,330 

P l a c i d ,  Jackson No. 1 
Choctaw County, Alabama; Permit ho. 1330 

Ooid-oncolite grainstone; dolomitic; framework mixture of 
ooids, oncolites and skeletal grains; framework grains heavily 
altered to 25-150 micron hypidiotopic to xenotopic dolomite; 
intergranular areas filled with granular to sparry calcite; 
some framework grains mixed with dark, very fine-grained 
dolomite of possible hardground origin; anhydrite common as 
late replacement; moderate porosity, mixture of solution- 
enlarged interparticulate and intercrystalline. 

Ooid-oncolite grainstone; similar to above except almost all 
framework material completely leached; intergranular material 
mass of granular calcite some of which invades leached pores; 
dolomite present in some incompletely leached ooids; small 
amounts of later sparry dolomite cement; anhydrite common as 
late-stage replacement; high porosity, dominantly oomoldic. 

Mixture of dolomitized ooid-oncolite grainstone/packstone and 
dolostone; ooid-oncolite grainstone similar to above except 
intergranular areas filled with 20-100 micron hypidiotopic 
dolomite; less leaching of framework grains; evidence of late- 
stage compaction; some anhydrite cement; lower portion of thin 
section dolostone comprised of 20-100 micron hypidiotopic 
dolomite; moderate to high moldic or interparticulate porosity 
in grainstone, moderate intercrystalline porosity in dolostone. 

Ooid-oncolite grainstone; similar to above; framework grains 
cemented by sparry dolomite and replaced by 20-100 micron 
hypidiotopic dolomite; some anhydrite as late cement; moderate 
to high porosity, mixture of interparticulate and moldic. 

Ooid-oncolite grainstone; similar to 10,298; grains almost 
completely replaced by 25-150 micron hypidiotopic to xenotopic 
dolomite; intergranular material dominantly granular calcite; 
moderate porosity, mixture of moldic and intercrystalline. 

Mixture of dolomitized ooid-oncolite grainstone/packstone and 
dolostone; similar t o  10,310; almost complete dolomitization; 
dolomite 20-100 micron hypidiotopic rhombs; moderate porosity 
as oomoldic or intercrystalline. 

Ooid-oncolite grainstone; nondolomitic; framework grains are 
a mixture of ooids, oncolites peloids, intraclasts and skele- 
tal grains, some large detrital rock fragments; intergranular 
material mixture of granular and sparry calcite; many pores 
oil coated indicating hydrocarbon-migration, interrupted 
cementation; moderate porosity, interparticulate or solution- 
enlarged interparticulate. 
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P e r m i t  Kc. 1330--Continued 

10,337 

10,344 

10,348 

10,350 

10,360 

10,369.5 

~ 10,380 

10,381 

10,388 

Ooid-oncolite grainstone; similar to above; grains somewhat 
smaller and better sorted than above; moderate to high po- 
rosity, primarily solution-enlarged interparticulate. 

Ooid-oncolite grainstone, nondolomitic, similar to 10,330; 
coarser than above and less well sorted; anhydrite and gypsum 
cement common; moderate porosity, completely interparticulate. 

Ooid-oncolite grainstone, similar to 10,330; evidence of 
strong compaction; slightly more skeletal material present 
(gastropods, brachiopods, algae); trace of sulfate cement; 
moderate porosity, primarily interparticulate. 

Ooid-oncolite grainstone, similar to 10,300; several large de- 
trital grains present; wide range in size of framework grains, 
sorting poor; less compaction than above; intergranular cement 
both granular and sparry calcite; low to moderate porosity, 
primarily cement-reduced interparticulate. 

Ooid-oncolite grainstone; very fine-grained, framework grains 
mixture of ooids, oncolites, and peloids; intergranular ma- 
terial mixture of granular calcite and scattered dolomite 
rhombs; well-sorted; packing tight; low porosity, primarily 
cement-reduced intergranular. 

Ooid-oncolite grainstone; similar to above but lacking inter- 
granular dolomite; porosity higher than above because of 
leaching; moderate porosity; solution-enlarged interparticu- 
late. 

Dolomitized ooid-oncolite packstone/wackestone; 75% dolomite 
as very fine (<20 micron) rhombs with considerable dark or- 
ganic material; dolomite replaces ovoid grains and inter- 
granular material; nondolomite primarily sparry calcite 
suggesting replacement of molds of leached grains; many molds 
unfilled leaving moderate moldic porosity. 

Dolomitized ooid-oncolite packstone; 80-90% dolomite as dense 
very fine (<20 micron) rhombs with considerable dark organic 
material; outlines of several large oncolites visible; large 
replace anhydrite nodules present; porosity moderate, mixture 
of moldic and intercrystalline. 

Dolostone, very fine-grained (<20 microns) mass of xenotopic 
dolomite; considerable organic material; no trace of grains; 
euhedral gypsum crystals; minor porosity, primarily inter- 
crystalline. 
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Permit ;\To. 1330--Continued 

10,397 

10,406 

10,417 

' 10,419 

10,423 

10,440 

10,448 

10,456 

10,461 

10469 (B) 

10,470 

Dolostone to dolowackestone, similar to above, some traces of 
grain (peloid) outlines; minor amount of unaltered calcite; 
less sulfate than above; minor porosity, primarily inter- 
crystalline. 

Dolostone to dolowackestone, similar to above; some coarser (up 
to 50 micron) dolomite rhombs; vague traces of grains (probably 
peloids); no replacement sulfate; trace of quartz silt; minor 
porosity; primarily intercrystalline. 

Mudstone; similar to above but nondolomitic; single brachiopod 
fragment; trace of sulfate and quartz silt; dark wispy organic 
laminations; micrite altered to microspar in part; stylolitic; 
fractured; minor porosity, primarily fracture. 

Ooid-peloid(?) packstone/wackestone; framework grains almost 
completely leached leaving ovoid moldic pores; matrix argilla- 
ceous microspar; abundant sulfate as laths and nodules; trace 
of dolomite as scattered fine-grained rhombs; moderate moldic 
porosity. 

Mudstone; similar to 10,417; scattered bioclasts; nondolor'tic; 
little porosity. 

Mudstone; similar to 10,417; little porosity. 

Ooid-oncolitic grainstone; ooids and oncolite grains severely 
leached; intergranular areas filled with drusy and granular 
calcite; some scattered clear dolomite rhombs in leached pores 
suggesting dolomitization and then leaching; abundant large 
anhydrite nodules and laths of replacement origin; high po- 
rosity ( 2 5 % ) ,  dominantly moldic with smaller amounts of cement- 
reduced interparticulate. 

Ooid-oncolitic grainstone; similar to above; slightly finer 
grained; less leaching with more dolomite remaining; moderate 
to high porosity ( 2 9 % ) ,  primarily moldic. 

Wackestone; similar to 10,417; scattered framework grains 
(probably peloids) which are altered to dolomite; little 
porosity. 

Ooid-oncolite grainstone; similar to 10,448; less leaching, 
most ooids replaced by 20-75 micron hypidiotopic dolomite; 
moderate to high porosity, dominantly moldic. 

Ooid-oncolite grainstone; similar to 10,448 but more skeletal 
grains and less leaching; moderate porosity, dominantly moldic. 
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10,483 

10,491 

10,494 

10,497 

10,501 

10,509 

10,511 

'10,512 

10,529.5 

10,530 

10,532 

Permit Iio. 1330--Continued 

Ooid-oncolite grainstone; similar to 10,448; almost complete 
leaching of ooids; little dolomite; trace of sulfate; high 
porosity (18%) ; dominantly moldic. 

Ooid-oncolite grainstone; similar to above; grains somewhat 
flattened indicating early compaction; high porosity, domi- 
nantly moldic. 

Ooid-oncolite grainstone; similar to above but little or no 
leaching; grains completely replaced by 10-50 micron xenotopic 
dolomite; minor to moderate porosity, mixture of interpar- 
ticulate and moldic. 

Ooid-oncolite grainstone; similar to above; grains slightly 
smaller; very dense packing; grains separated by drusy calcite; 
almost all ooids replaced by 20-80 micron xenotopic dolomite; 
minor porosity, mixture of interparticulate and moldic. 

Mudstone; non-dolomitic; scattered bioclasts (brachiopods) and 
peloids; micrite altered to microspar; trace of sulfate; little 
porosity. 

Mudstone; non-dolomitic; no trace of framework grains; micrite 
altered to microspar; gypsum nodules very common; little poros- 
ity. 

Mudstone; non-dolomitic; similar to above; some sulfate-filled 
fractures; little porosity. 

Mudstone; laminated; non-dolomitic; scattered framework grains; 
laminae of micaceous silt; traces of sulfate; little porosity. 

Mudstone; laminated; non-dolomitic; laminae a mixture of fine 
10-30 micron laminae within the carbonate (stromatolitic 
laminae?) alternating with laminae of micaceous silt; detrital 
laminae microstylolitic; little porosity. 

Mudstone; massive; non-dolomitic; no trace of framework grains; 
fractured with fractures filled with sparry calcite; cut by 
irregular wedge-shaped laminae of micaceous quartz silt; quartz 
grains coarser than above; thin section may cut mudcracked 
surface; little porosity. 

Mudstone; similar to 10,501; vague silty laminae along with 
some irregular wavy lamination within the carbonate; scattered 
fine dolomite rhombs; little porosity. 
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10,535 

10,536 

10,537 

10,543 

10,547 

10,556 

10,559 

10,564 

10,576 

10,577 

Permit No. 1330--Ccntinuci! 

Mudstone; similar to above; large anhydrite nodules common; 
brecciated appearance; stylolitic with organic concentrations 
along stylolites. 

Mudstone(?); similar to 10,532; anhydrite less common than 
above; numerous oval pores suggesting leached grains but no 
hint of original material; moderate porosity, primarily moldic. 

Mudstone; similar to 10,532; scattered quartz silt grains scat- 
tered dolomite rhombs; little porosity. 

Mudstone/wackestone; some large algal grains; scattered quartz 
silt; significant leaching of algal grains, some oval pores 
present similar to those at 10,536; stylolitic; moderate poros- 
ity, primarily moldic. 

Mudstone/wackestone; similar to above; moderate porosity, prin- 
cipally moldic. 

Mudstone; similar to 10,536; minor to moderate moldic porosity. 

Oncolitic peloidal packstone; non-dolomitic; framework grains 
mixtures of peloids, oncolites, and scattered skeletal grains; 
matrix slightly neomorphosed micrite; rare sulfate nodules and 
laths; oval pores common; moderate porosity, dominantly moldic. 

Oncolitic peloidal packstone; similar to above; more framework 
grains than above; large anhydrite nodules present; moderate to 
high porosity, dominantly moldic. 

Mudstone; similar to 10,532; leached oval pores very common; if 
pores represent leached grains the original rock was possibly a 
packstone; no trace of original grains; non-dolomitic; moderate 
to high porosity, primarily moldic. 

Mudstone; silty; non-dolomitic; widely scattered skeletal 
material; small gypsum geodes; microstylolitic; no oval pores 
as seen above; some small fractures; little porosity, primarily 
fracture. 
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Sample depth 
(feet) 

10,950 

10,954 

10,956 

10,960 

10,966 

10,974 

10,980 

10,982 

Humble, H.D. Harrigan Iuo. 1 
Clarke County, Alabama; Permit No. 1438 

Description 

Peloidal packstone; peloids very vague and poorly delineated; 
trace of quartz silt; some scattered bioclasts (ostracods and 
algae); intergranular micrite neomorphosed to microspar and 
pseudospar; little porosity. 

Oncoloidal, peloidal grainstone; dominated by leached and com- 
pressed oncolites; also contains peloids, scattered forams and 
possible blue-green algae; cores of oncolites leached and 
oncolites compressed; grains cemented primarily by 10-25 
micron equant granular calcite; some sparry calcite as late 
stage cement; trace of subhedral dolomite rhombs; microstylo- 
lites present; moderate porosity, primarily moldic. 

Peloidal packstone-wackestone; similar to 10,950'; less frame- 
work material; stylolitic with concentration of organic ma- 
terial and quartz silt along stylolites; extensive neomorphism 
of micrite to microspar or pseudospar; little porosity. 

Peloidal packstone-grainstone; similar to 10,950; numerous 
spherical vugs which could represent leached oncolites; matrix 
extensively neomorphosed to pseudospar; moderate porosity, 
primarily moldic; minor amount of replacement anhydrite as 
small nodules. 

Mudstone to wackestone; dominantly a mass of 20-50 micron 
granular calcite of neomorphic origin (pseudospar); scattered 
zones of ostracods, peloids, and possible algal material; small 
amounts of replacement anhydrite; stylolitic; numerous vague 
circular voids 50-250 microns in diameter which may represent 
leached grains; moderate porosity, dominantly solution-enlarged 
moldic or vuggy. 

Peloidal packstone; peloids vague and poorly defined; also 
minor amounts of skeletal material including ostracods and 
algae; matrix is granular calcite (20-50 microns) of probable 
neomorphic origin; minor anhydrite/gypsum filling pores; num- 
erous vague circular pores similar to those found at 10,966'; 
dark organic material (hydrocarbons) fills some pores but 
predates final cementation(?); moderate porosity, dominantly 
solution-enlarged moldic or vuggy. 

Mudstone; silty; dark vague wispy lamination; some scattered 
peloids; minor amounts of skeletal material (primarily ostra- 
cods); matrix 5-25 micron microspar to pseudospar; some coarse 
sparry calcite filling voids and fractures; macro and micro- 
stylolites common; little porosity. 

Mudstone; similar to 10,980'; less stylolitic; pseudospar 10-40 
microns in diameter; some later anhydrite/gypsum; little porosity. 
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C-etty, Klein 3-14 No. I. 
Nobi le  County, Alabama; Permit !;u. 1978 

Sample depth 
(feet) Description 

18,020 Dolostone, hypidiotopic-idiotopic, 25 to 75 micron rhombs, 
primarily nonferroan dolomite though some rhombs have ferroan 
rims and ferroan dolomite fills some of the smaller pore 
spaces; somewhat silty (<5%), qtz. grains 20-100 microns, 
angular to subangular, scattered throughout slide; patchy zones 
of very fine-grained (<lo micron) nonferroan dolomite probably 
representing bioturbation; some very irregular, patchy zones of 
calcite, difficult to determine whether these are remnants of 
bioclastic material or later-stage pore filling; scattered 
wispy organic lamination; minor porosity, primarily inter- 
crystalline. 

18,025 Dolostone, xenotopic-idiotopic, 20 to 50 micron rhombs, pri- 
marily nonferroan dolomite; somewhat silty (<5%) qtz. grains 
20-75 microns, angular to subangular, scattered throughout 
slide; irregular dark "organic" zones of finer grained dolomite 
forming "wispy" laminations (possible bioturbation); x-ray 
diffraction shows 100% dolomite; porosity minor, primarily 
intercrystalline. 

18,026 Pelletal, oncoloidal packstone-grainstone; spherical to ovc .-d 
pellets 50-300 microns in diameter along with oncolites co - 
prise most of section; scattered subangular-angular quartz ;ilt 
ranging from 10-150 microns in diameter comprises less than 5% 
of section; evidence of severe solution and reprecipitation of 
sparry calcite; pores rimmed by thin 50 to 150 micron fringe of 
dolomite and then completely filled with coarse prismatic 
calcite and minor amounts of anhydrite and gypsum; dolomite 
which comprises about 10 percent of the rock according to x-ray 
diffraction occurs as a 'fringe to these filled pores and as 
idiotopic to hypidiotopic rhombs "included" within the sparry 
calcite; porosity moderate, appears to represent solution- 
enlarged intercrystalline porosity within the calcite-filled 
voids (this possibly may represent an intertidal deposit where 
dolomite and anhydrite were emplaced by reflux, subsequently 
almost completely leached and later replaced by calcite with 
minor remaining void space later enlarged by solution). 

18,034 Pelloidal packstone; dolomitic (x-ray shows 65% dolo), dolomite 
occurs as hypidiotopic to idiotopic nonferroan rhombs 25-175 
microns in diameter; rhombs are slightly clouded by inclusions; 
dolomite replaces much of original material making identifica- 
tion difficult; peloids, pelecypods, and algal grains defin- 
able; dark organic(?) material scattered throughout; minor 
porosity, primarily intercrystalline. 
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Permit ?,io. 1978--Continued 

18,041 Packstone/grainstone(?) dolomitic (x-ray shows 45% dolo) 
dolomite occurs as hypidiotopic, nonferroan dolomite with 
rhombs 25 to 100 microns in diameter, rhombs occur singly or in 
aggregated masses; most of the nondolomitic portion of the 
sample is comprised of a mosaic of fine (<lo micron) granular 
calcite, scattered peloids; organic material [and minor amounts 
of detrital muscovite] concentrated along wavy, poorly defined 
styolites; minor porosity, primarily intercrystalline. 

18,042 Dolomitized ooid-oncolite grainstone, original ooids or oncoids 
(.25-1 mm in diameter) have been completed leached; ‘inter- 
granular material is primarily nonferroan dolomite and occurs 
as 25 micron rhombs up to sparry dolomite; finer rhombs very 
cloudy while large rhombs and sparry dolomite much clearer; 
abundant dark organic material associated with cloudy dolomite; 
it appears the finer cloudy dolomite may be replacing the 
original material while the coarser, clear dolomite is a con- 
temporaneous or later stage pore filling; minor amounts of 
ferroan dolomite as late-stage rim on rhombs adjacent to pore 
space; trace of sparry calcite as pore filling; minor amount of 
pore filling, isotropic fluorite; thin-section porosity is 20% 
and consists primarily of cement-reduced moldic, intergranular, 
and intercrystalline porosity. 

18,081 Dolostone, mosaic of hypidiotopic rombs 15 to 100 microns in 
diameter, primarily nonferroan, cloudy; ferroan dolomite occurs 
as a rim on nonferroan rhombs and as a later-stage pore fill- 
ing; trace amounts of sparry calcite; patchy zones (nodules?) 
of gypsum and anhydrite; organic material scattered throughout 
and concentrated along styolites; trace of angular quartz silt 
( < 2 5 ~ ) ;  some silicification (chert) along styolites; porosity 
minor, mixture of intercrystalline, fracture, and channel 
associated with stylolites. 

18,106 Dolostone, xenotopic to hypidiotopic rhombs ranging from 25 to 
150 microns combined with a sparry dolomite pore filling; 
rhombs nonferroan and very cloudy, sparry dolomite nonferroan 
and clear; minor ferroan dolomite (<5%) as euhedral rhombs and 
rims on nonferroan rhombs; pore-filling anhydrite and gypsum 
(7%); scattered dark organic matter included in cloudy dolo- 
mite; vague circular pore zones suggests this slide may repre- 
sent a dolomitized oolite(?) similar to 18,042; porosity com- 
bination of intergranular, cement-reduced moldic and solution- 
enlarged vuggy to channel; thin section porosity 27%. 
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-. Permit No. 1378--Continued 

18,118 Dolostone, mosaic of xenotopic to hypidiotopic rhombs ranging 
from 25-250 microns; mixture of cloudy and noncloudy dolomite, 
clear dolomite appears to post-date cloudy; majority of dolo- 
mite nonferroan; Fe dolomite as late rims on clear or cloudy 
rhombs; organic material (hydrocarbons) scattered throughout 
slide, appears to postdate Fe-dolo rims; anhydrite and gypsum 
as scattered pore filling; some styolitization present with 
organic material concentrated along styolites; porosity pri- 
marily intercrystalline with some solution enlargement; thin 
section porosity 9%. 

18,125 Sandy dolostone, dolomite (58%) xenotopic-hypidiotopic with 
rhombs 25-250 microns in diameter; dolomite nonferroan, minor 
amount of Fe-dolomite as late stage rims; sand-sized fraction 
mixture of mino (23%) and poly qtz. (7%), K-spar ( 6 % ) ,  and 
plagioclase (2%), feldspars show common overgrowths; common 
interpenetration of clastic grains by dolomite; thin-section 
porosity ( 4 % ) ,  dominantly solution-enlarged intercrystalline. 
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APPE;<DIX B 

Geothermal Data for South Alabama 

(See Figure 1. Page 3. for Index Map) 

County 

Baldwin . . . . . . . . . . . . . . . . . . . .  
Barbour . . . . . . . . . . . . . . . . . . . .  
Bullock . . . . . . . . . . . . . . . . . . . .  
Butler . . . . . . . . . . . . . . . . . . . .  
Choctaw . . . . . . . . . . . . . . . . . . . .  
Clarke . . . . . . . . . . . . . . . . . . . .  
Coffee . . . . . . . . . . . . . . . . . . . .  
Conecuh . . . . . . . . . . . . . . . . . . . .  
Covington . . . . . . . . . . . . . . . . . . .  
Crenshaw . . . . . . . . . . . . . . . . . . .  
Dale . . 
Dallas . 
Escambia 

Geneva . 
Henry . . 
Houston . 
Lowndes . 
Macon . . 
Marengo . 

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

Pages 

171-175 

No data 

17 6-17 7 
178-179 

180- 195 

196-206 

207-208 

209-211 

21 2-213 

214-215 

No data 

21 6-2 17 

218-231 

232-233 

234-235 

236-237 

238-239 

No data 
240-241 

Mobile . . . . . . . . . . . . . . . . . . . .  242-250 

Monroe . . . . . . . . . . . . . . . . . . . .  251-254 
Montgomery . . . . . . . . . . . . . . . . . .  No data 
Pike . . . . . . . . . . . . . . . . . . . . .  255-256 

Russell . . . . . . . . . . . . . . . . . . . .  Nodata 
Washington . . . . . . . . . . . . . . . . . .  257-262 
Wilcox . . . . . . . . . . . . . . . . . . . .  263-264 

NOTE : 

were calculated from sea level to assumed depth of temperature measurement 
(temperature at sea level. 66'F) . 
from previous upper temperature and depth . 

In Appendix B and under "Calculated Gradients. " values in column 1 

Gradients in column 2 were calculated 
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FIGURE 4 6 .  Baldwin County map showing locations of w e l l s  
for which geothermal data are l i s t e d  i n  Appendix B .  
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Florida Oil h Gas Co. 
Yaggie Ursey 

Jeffreys 6 Sunnyland 
Steve Scruggs no. 2 

Gulf Ref. to. et a 1  
hhoney Dubose et a1 

Carrer Oil Co. 
C.F. S t e v r r c  

rE NE/hT 

ISE/hV 

SEISE 

NE/% 

SUI sv 

SEISJ 

!JJl?iE 

SE/SE 

3E/SE 

W l X  

SE/W 

WIW 

SWlhX 

SUlh"J 

SYlSE 

WltiE 

SWlSh 

SE/SE 

hW/SE 

hli / Sm4 

t iE/SE 

SUlSE 

SEISX 

sr: 1. R 

4 

6 

27 

1 1  

22 

4 

23 

23 

1 

33 

22 

5 

1 

2 

1 

36 

35 

33 

28 

36 

32 

33 

32 

7 

6 

ION 3U 

1ON 3W 

1 1  5u 

ION 3U 

11N 5Y 

ION 3W 

11N 5W 

11N 5u 

10N 3Y 

11N 3w 

11H 5Y 

10N 3w 

ION 4s 

ION 4Y 

ION 4Y 

11N 5w 

1lN 5Y 

1lN 4Y 

ION 4W 

IIN 5Y 

11N I U  

I1N 4w 

11s 4w 

9s 3v 

10s 2u 

) O l n h O , .  

rnVc,rivre 
I O F  I -_ 

110 

124 

120 

128 

108 

108 

110 

126 

120 

118 
160 
170 
171 
210 

115 

150 

125 

112 

130 

146 

113 

115 

130 

109 

112 

118 

110 

136 

120 

185 

GEtiTHtR:nAVGEOPRESSURE DATA 
.L 

L -IC. 

-. _ _  

3.519 

3.308 

3.722 

3.772 

3.657 

3.253 

3.725 

3.764 

3.428 

2.660 
9.603 
10.934 
11.750 
13.203 

3.597 

3,691 

2.582 

3.381 

3.314 

3.538 

3.603 

3,508 

3.760 

3.511 

3,426 

3.363 

3.430 

S.438 

3.750 

0r-W l t l r r  
rOu.allgn 
I,,,, , 

1!3 

1 

2 

2 

14 

2 

2 

3 

2 

I 
3 
7 

5 

2 

2 

14 

14 

2% 

2 

2 

2 

1 

1% 

1 

2 

2 

24 

1 

10.1 

10.2 

9.7 

9.8 

9.8 

9.6 

10.2 

10.0 

10.0 

9.8 
lo.? 
10.0 
10.0 
10.3 

9.9 

9.6 

9.3 

9.5 

9.5 

9.5 

9.6 

9.7 

10.1 

9.6 

9.8 

9.7 

9.6 

9.9 

9.5 

P F / l  
1 -- 

1.25 

1.75 

1 . 4 5  

1.64 

1.15 

1.29 

1.18 

1.59 

1.58 

1.96 
0.98 
0.95 
0.89 
1.09 

1.36 

2.28 

2.29 

1.36 

1.93 

2-26 

1.30 

. 1 . 4 0  

1.70 

1.22 

1.34 

1.55 

1.28 

1.29 

1.LL 

7 1  

2 

0.61 
0.75 
0.12 
2.68 



r- 
STATE 

PLHMIT 

bmd dm( 

599 
4-20-55 

601 
2-6-56 

603 
6-6-55 

604 
6-30-5: 

609 
7-14-5: 

626 
12-28-5:  

62 7 
12-19-55 

637 
1-30-5f 

639 
3-5-56 

705 
9-21-5t 

707 
9-5-56 

830  
1-20-5E 

996 
12-31-55 

1007 
1-26-60 

1012 
12-3-59 

1022 
3- 13-60 

1038 
8-30-60 

1052 
2-20-60 

1066 
2-21-60 

1082 
4-6-61 

1093 
5- 18-6 1 

1102 
2-12-61 

1134 
2-3-62 

I183 
7-8-62 

1185 
7-30-62 

O P t  HA'TDk. 
F E E  

Houston Oil Co.-Texas 
Hunter-Benn Inv. Co. 

P.H. Kelton Estate 
J .  Morgan Heirs-no. 4 

R. Sigler 6 U . R .  Gunn 
b r c i t a  Dansby et a1 

!iaLagnolia Petroleum Co. 
S.M. Pove 6 Alco Land 

Magnolia Petroleum Co. 
Pove 6 Scruggs 

Carter Oil Co. 
Davl %-Land 

Beldeo C Blake Corp. 
Rex Alnan no. 3 

Dave C a r r m l l l  
Robert Land 

J.E. Brogden. SK. 
J. Morgan Heirs no. 5 

Humble 011 6 Ref. Co. 
Eula Abston Jones 

Amour h Xartin 
Robert Land 

Petroleum Sen. Con. 
M.P. Bonner 

R . C .  Houser 
C.B. Morgan no. 2 

lelden h Blake Corp. 
.S. Morgan, Jr. 

.Clantic Refining Co. 
hoctav Lumber Co. 

.G. Houser 

.A. Moslev no. 3 

lacld Oil Co. 
and ec a1 

elden 6 Blake Gorp. 
eo Stevart 

outhern Television . Ruffin 6 V. Ruffin 

artin Reagan 
cott Paper Co. 

omack and Wilson 
lbert Hamrick Estate 

elden 6 Blake Corp. 
.B. Morgan 

lking Oil 6 Sou. States 
ohn Ha=brIck 

arshall Oglesby 
ulett et a1 

rooks 6 Kirby 
unter-Benn 

16 

2 

6 

21 

21 

3 4  

4 

26 

r 

2 

30 

3 i  

2 

2 

35 

3 

18 

2 

21 

4 

16 

1 

I5 

32 

30 

10N 3U 

ION 3U 

ION zu 

lox 2u 

10s m 

11N 5L' 

ION 3u 

11N 5u 

10s 31: 

10N 3u 

11H 4u 

11N 5u 

ION 3u 

ION 3u 

10N 4U 

10N 3U 

12N 4U 

ION 3U 

13N 3U 

9 1  3u 

ION 3U 

ION 3u 

ION 3U 

IIN 4U 

ION 3u 

h r n h o i r  
",IR,II",t 

I u F )  -~ 

118 

LOO 

112 

125 

125 

110 

100 

121 

104 

102 

118 

120 

100 

110 

115 

122 

188 

120 

118 

I30 

128 

112 

110 

115 

111 

k 0 l "  

,uk.ea 
1!t I 

3,879 

3.269 

3.468 

3.933 

6.496 

3.702 

3.297 

3.745 

3.333 

3.257 

4.366 

3.737 

3.293 

3.282 

3,756 

3.325 

12.235 

3.351 

4.290 

5.036 

3.971 

3.337 

3.93: 

3.707 

3.619 

-,. , 1 

cr i., 

i:: > /  ___ 

9 .8  

10.0 

9 . 5  

10.0 

9 . 6  

9 .8  

9 . 8  

9 .5  

10.0 

9 . 8  

9 . 6  

9 . 9  

9 .8  

9 .5  

10.1 

9 . 8  

9 . 6  

9.1 

9.2 

9 . 9  

9 . 8  

9 . 6  

10.2 

9 . 7  

9 . 7  

Upper) Tuscaloor 

utav 

utav 

utav 

utav 

utav 

utav 

utaw 

utav 

utav 

utav 

utaw 

utav 

ucaw 

utav 

elma 

aleozoic 
Cambrian 7 )  

utav 

Lover) Tuscaloos 

Lower) Tuscaloos 

Jcav 

itav 

itav 

itav 

Jtav 

1.34 

1-04 

1.33  

1.50 

1.31 

1.19 

1 .03  

1.47 

1 . 1 4  

1.11 

1.19 

1.45 

1.03 

1 . 3 4  

1.30 

1.68 

1.00 

1.61 

1.21 

1.27 

1.56 

1.38 

1 . 1 2  

1 - 3 2  

1.2: 

186 



STATE 
'ERMIT 

omd. &I. 

1227 
7-+63 

1236 
12-1-63 

1241 
6-6-63 

1255 
8-9-63 

I ssa 
4 22-63 

1274 
10-1-63 

1276 
0-21-63 

1277 
11-9-63 

1279 
11-1-63 

1280 
11-7-64 

I285 
12-3-63 

1287 
2-30-63 

1288 
5-22-64 

1289 
8-31-64 

1290 ' 

5-12-65 

1291 
6-2-64 

1293 
2-27-64 

1298 
7-27-64 

1315 
7-27-64 

1317 
10-8-65 

1322 
10-14-64 

1328 
10-16-64 

1330 
12-6-64 

1339 
3-9-65 

1342 
3-22-65 

i m a h e r  

OPERATOR 
F E t  

THERMAUGEOPRE -- 
Mud 

:on t inenca l  O i l  Co. 
:rice 

; i l l n o r e  6 Anderaon 
:.B. Morgan 

Lush O i l  Co.. Inc.  
r-B- P h i l l i p s .  Jr. 

' l a c i d  O i l  Co. 
1.M. Boney no. 5 

lelden 6 B l a k e  Corp. 
1.5. Scruggs 

1. Oglesby 6 C.E. J e t t  
i e l y  Boney 

brshall Oglesby 
I.T. Trice Reirs 

:ltmoco S e r v i c e s .  Inc.  
bra C. Powe et a1  

lelden 6 Blake Gorp. 
1.J. T r i c e  no. 6 

rrden A. Anderson 
btt ie E. C l a r k e  

:itmoco S e r v i c e s .  Inc.  
bra C. Powe e t  a1 no. 2 

lelden 6 Blake C o r p  
: lam Dabba 

Prank E. Kel ton  Estate 
Eula Jones 

b r a h a l l  Oglesby 
U.J. Trice no. 8 

Choctaw liolddiaga. ZPC. 
Haggle Utney no- 4 

Marshall Oglesby 
U.J. Trice no. 7 

Arden A. Anderson 
C.F. S t e w a r t  

Arden A. Anderson 
C.F. S t e w a r t  no. 2 

Arden A. Anderson 
Hattie E. C l a r k e  no. 2 

Newkirk-Anderson 
A.M. Mosley 

Pan American P e t r o .  
Hunter-Benn e t  a1 

P l a c i d  Oil Co. 
k n d  

P l a c i d  Oil Co. 
J a c L o n  

Belden 6 Blake C o w .  
Uni t  2-2 

P l a c i d  O i l  Co. 
Bo1 i n g e r  

LOCATIOh 

Lc. 1. R 

E/SE 26 I1N OW 

IEIW 2 ION 3W 

;E/SE 28 15N 4W 

WISU 28 11N 4W 

;E/NE 32 1IN 4U 

WlSU 28 11N 4U 

W/SE 35 11N 4W 

MISE 19 ION 2W 

E l W  34 11N 4W 

WISE 1 ION 3W 

WISE 19 1 0 N  2U 

;WINE 33 11N 4U 

HEIW 2 1oN 3u 

SElW 34 1IN 4W 

S W l W  33 11N 4W 

SElSE 35 11N bW 

NE/sw 1 1oN 3v 

WISE 1 1oN 3U 

SElSE I ION 3U 

NE/SU 3 ION 3U 

NE/SW 17 1ON 3U 

sY/W 11 1 1 N  5U 

WlSE 31 12N 3U 

WINE 2 1oN 3v 

W I S E  36 12.. 6U 

hwnbol. 
impiatura 

(OF 1 

110 
150 
196 

112 

140 

125 

100 

I2 1 

120 

140 

118 

120 

142 

103 

130 

112 

120 

112 

114 

118 

118 

105 

200 

115 

180 

116 

178 

187 

C 
morn 
tulnea 

I t l . 1  

2.642 
7.115 
12.238 

3.254 

5.734 

4.185 

3.700 

3.907 

3.865 

5.878 

3.492 

3.318 

5.439 

3.624 

3.236 

3.610 

3.593 

3,650 

3,296 

3.294 

3,286 

3.264 

12.698 

3.874 

11.010 

3.273 

10.338 

IOll.ULm 
Ihn.1 

1 
3 
6 

2 

4 

H 

4 

a 

3 

3 

6 

3 

7 

6 

& 

5 

3 

6 

b 

3 

3 

5 

4 

hr, 

H 

4 

3 

dmww 
IIbS 1911 I 

9.8 
9.6 
9.8 

9.9 

9.5 

9.9 

9.2 

9.4 

9.1 

10.0 

9.1 

9.3 

9.7 

9.8 

8.2 

9.0 

9.7 

9.6 

9.6 

9.4 

9.3 

9.4 

9.5 

9.2 

10.0 

9.2 

9.6 

Selma 
Ear ly  Cre taceous  
Norphlet 

Eutau 

Ear ly  Cretaceous 

Eutaw 

Eu c a v  

Eutaw 

Eutaw 

Early Cre taceous  

Eutav 

Eutav 

Ear ly  Cre taceous  

Eutav 

Eutau 

Eutaw 

Eutaw 

b t a u  

eU t a w  

E u t n w  

Eutau 

Eu t aw 

Norphlet  

Eutaw 

Paleozoic  
(Hetamorphics) 

Eutau 

Pa leozoic  
(Hetanorphlcs)  

CllcUl.lU 
l °F l l  

1 

1.67 
1.18 
1.06 

1.41 

1.29 

1.41 

0.92 

1.41 

1.40 

1.26 

1.49 

1.63 

1.40 

1.02 

1.98 

1.27 

1.50 

1.26 

1.46 

1.58 

1.58 

1.19 

1.06 

1.26 

1-06 

1.53 

1-08 

dlS"lJ 

1.1 
'2 

0.89 
0.90 



51 ATE 
PL Rh3lT 

k r n d  dalt -- 
1349 

7-27-65 

1354 
6-19-65 

1355 
7-25-61 

1358 
11-29-61 

13'0 
t ,  Iu-61 

1301 
2-16-6f 

1365 
3-30-6: 

1367 
3-20-61 

1369 
10-11-67 

1373 
3-23-6f 

1374 
6-18-6f 

1375 
6-8-66 

1384 
8-11-6t 

I 
I1386 
8-30-66 

'1396 
1-6-67 

1399 
12-15-66 

1400 
2-13-67 

I1402 
2-14-67 

1404 
5-1 1-67 

1405 
3-28-67 

1 LO8 
4-17-67 

1412 
5-10-67 

1421 
1-9-76 

1431 
11-17-67 

1434 
12-23-67 

1436 
2-12-68 

Johnson 6 Williams 
Marvin L. Utsey e r  a1 

Anderson Oil Explo. Co. 
Unit 2-1 

Anderson Oil Explo. Co. 
Unit  1-15 

Choctaw Holdings I n c .  
John Green 

Harsha l l  Oglesby 
Boney-Scruggs 

Harsha l l  Oglesby 
Land Brothers  

James W. P r o c t o r  
Land-Johnson 

Belden S Blake Corp. 
Rex Alman 

Arden A. Anderson 
H a t t i e  E. C l a r k e  n o . - &  

P l a c i d  Oil t o .  
Land 3-9 

Belden 6 Blake Corp. 
W.S. Scruggs 

Marshal l  Oglesby 
Rudder-Land 

Otis Ainsworth 
J.P. Utsey e t  a1 33-10 

ioods Pet ro .  Corp. 
t r i c e  

.arc0 Drlg.  h Smith 
:ooper-Gibson 

k a r d i a n  O i l  h Oglcsby 
:..I. Oates  

:hesley P r u e r  Dr lg .  
'ruet-Alco Ld. 6 Tmb. 

a r c 0  Orlg. h Smith 
iuoter-Benn 

1.L. Er ickson  
I c o t t  Paper-Bolinger  

a r c 0  0118. h Smith 
iunrer-Benn no. 2 

iou thves t  G a s  Prod. 
Scruggs-Hutchinson 

' l ac id  Oil Co. 
Solinger 3-4 

Pruet h Hughes Co. 
[ r i c e  no. 2 

'Iarshall Oglesby 
1.U. Hutchlnson.  Jr. 

Pruet h Hughes 
[ r i c e  Uni t  35-4 

E.L. Er ickson  
J. Jinmerson 4-7 

Src. T H 

33 

2 

1 

31 

32 

36 

14 

4 

6 

3 

33 

18 

33 

35 

10 

29 

29 

18 

4 

17 

7 

3 

26 

7 

35 

4 

11N 

10N 

I ON 

1 lti 

11N 

11s 

11N 

1 ON 

1 ON 

11N 

11N 

11N 

1 I X  

11N 

1 ON 

11N 

101 

1 ON 

11N 

1 ON 

I ox 

113 

llti 

1 os 

11s 

1 I N  

'mW~.l"II  
I U F  1 

100 

116 

112 

105 

120 

115 

110 

113 

110 

200 

127 

120 

118 

174 

205 

116 

210 

200 

188 

196 

136 

17s 

I88 

112 

194 

188 

Gt OTHE HM/ 
k G ' h  

,"Inca 
111 I -- 

3.430 

3,239 

3,308 

3.504 

3.652 

3.601 

3.228 

3.826 

3.316 

11.347 

3.741 

3,356 

3 . i i 3  

12.416 

12.647 

3.420 

12.689 

12.590 

10.773 

12.509 

6.216 

10.602 

11.963 

3.552 

12.287 

10.760 

- _- 
4- .11.1 

1-0*1.11110 

IhR I 

2 

4 

3 

3 

3 

5 

5 

3 

3 

5% 

3 

24 

3 

4 

4 

3 

5 

4 

4 

4 

4 

? 

6 

4 

5 

Is, 

'GEOPRESSURE DATA 

Mud 
ornurv 
11bs./qall 

9.2 

? 

9.4 

9.7 

9.5 

9.4 

9.4 

9.4 

9.6 

10.0 

9.6 

9.5 

9-5 

9.6 

9.7 

9.6 

10-0 

9.7 

9.7 

9.8 

9.6 

9.9 

9. 4 

9.8  

9.5 

9.5 

3uraw 

Eutaw 

Euraw 

Eutau 

Eutaw 

Eu t a w  

Selma 

(Upper) Tuscaloos 

Eutav 

l o r p h l e t  

Eutaw 

Eutaw 

Eutaw 

l o r p h l e t  

lo rphle t  

Sutav 

Imackover 

Imackover 

Vorphlet 

h a c k o v e r  

Ear ly  Cre taceous  

Smackover 

Smackover 

Eutaw 

' lo rphle t  

Sorphlet  

( D F / I (  
1 

0.99 

1.54 

1.39 

1.11 

1 . 4 8  

1.36 

1.36 

1.23 

1.33 

1.18 

1.63 

1.61 

1.52 

0.87 

1-10 

1.46 

1.13 

1.06 

1.13 

1.04 

1.13 . 

1.03 

1.02 

1.29 

1.04 

1.13 

188 



STATE 
PERMIT 

hmd a l e  

I437 
1-17-68 

1439 
1-7-68 

1 4 4 1  
3-8-68 

1443 
2-15-68 

1445 
3-1-68 

1417 
4-12-68 

14511 
6 4 - 6 8  

1458 
7-4-68 

1459 
5-15-68 

1163 
6-28-68 

1466 , 
9 - 2 1 - f ,  i 

- 
OPERATOR 

FEE 

Chesley Pruet e t  a1 
Harrell Unit 

Harshall Oglesby 
Velma Coody e t  a1 

Belden h Blake Corp. 
U.M. Ad- 

Pruet h Hughes Co. 
Trice Unit 35-7 

Marshall Oglesby 
J.Y. Hutchinson. Jr. 

hrco Drlg. h Smith 
Hunter-Benn M. 3 
G.E. bdnne h Sons 
Choctav Lumber Co. 

Placid O i l  Co. 
Bolinger 13-3 

Pan American Petro. 
Abscon 

Chesley Pruet 
Rentr Unit 36-4 

Plncid Oil Co. 
h n d  29-1 

I 

Snncbver 

Eutav 

Eu tav 

Smackover 

Eucav 

Smackover 

Norhplet 

Paleozoic 
Wetamorphics) 

Eutav 

Smackover 

Paleozoic 
(3rtamorphics) 

Smackover 

Sorphlet 

Eutav 

Paleotoic 
(netamorphics) 

Smackover 

Eu t av 

Lorunn 

Norphlet 

EUtAV 

Norphler 

Norphlct 

Smackover 

Lorunn 

5:. 1. A. 

l r t  
17  i 68 

470 
2-18-69 

1472 
-30-71 

1482 
1-2-69 

I 

1483 
1-30-69 

1485 
1-14-69 

1487 
1-21-69 

1492 
1-30-69 

1494 
1-21-69 

1502 
1-4-69 

1503 
t-16-69 

1504 
-3-69 

1507 
1-6-69 

1.5 

7 

5 

35 

7 

17 

13 

13 

9 

36 

29 

3 

12 

8 

33 

19 

7 

8 

36 

23 

4 

33 

26 

12 

31 

E.L. Erickson 
L.C. Boney. Sr. e t  a1 

Dee Jay Co. et a1 
Choctaw Lumber Co. 

Solatcx Pecro. Co. 
Clarke 

Phillips Petro. Co. 
Jackson-liarre11 

P.B. Kelton, Sr. 
Skinner 19-13 

Harshall Oglesby et a 
H~s. V.C. HcPhail e t  a1  

Southvest Gas Prod. 
Hunter-Benn et a1 8-11 

Harshall Oglerby 
Land 36-5 

Womack. Jr. h Oglesby 
A.L. Pippen Estate 

E.L. Erickson 
Scott-Bolinger 4-S 

Placid O i l  Co. 
Long-Bell Petro. 

Chesley Pruec Drlg. 
TriccBonner 26-7 

Louisiana Land C Expl. 
John Green Estate 

1 IN 

ION 

1 ON 

11N 

I ON 

I ON 

9N 

1 ZN 

LON 

11N 

12N 

11N 

9.y 

ION 

12N 

I in 

ION 

ION 

1 IN 

1 IN 

1508 
-11-69 

su 

3v 

N 

4W 

3u 

3u 

3w 

3u 

3u 

6 W  

4Y 

3Y 

3v 

3w 

4u 

3y 

3u 

3Y 

SW 

SV 

Ches1e.l Pruet Drlg. 
Barber 31-1 

11N 3U 

IlN 4U 

1oN 5v 

9N 4V 

-_ 
h b V " t l " k  

mCIlll", 
P F  I 

192 

120 

125 

188 

11s 

206 

220 

190 

118 

190 

178 

170 

20s 

114 

2 1 s  

189 

108 

214 

194 

120 

180 

230 

195 

200 

230 

G E OT -I F. !i *.I A U t  E Ci P H E SSU R E DATA 
Ckprh 

II1.l 
SYDIC. 

11.949 

3.538 

3,296 

11.917 

3.441 

12.515 

13.410 

10.821 

3.619 

11.957 

10.904 

10.413 

13.387 

3.403 

11.042 

12.551 

3.614 

13.013 

13.255 

3.841 

10.757 

13.913 

11.953 

13.557 

14.952 

- 2 -  1 1 1 C '  

I,C"!II.-uI 

lhrr ) 

12 

4 

? 

4 

4 

6 

5 

5 

3 

4 

6 

6 

I 

6 

6 

4 

3 

6 

7 

S 

5 

6 

9 

8 

8 

9 . 3  

9 . 8  

? 

9 . 4  

9.5 

9.6 

9.6 

10.1 

9.7 

9.5 

9 .6  

9.7 

9.4 

9.0 

9.4 

9 . 5  

9.9 

9.7 

9 .7  

9.4 

9.3 

9.6 

9.3 

9.4 

9.4 

G~LUI.ICC 
l ° F I I  

1 

1.05 

1.53 

1.79 

1.02 

1.42 

1.12 

1.15 

1.15 

1.44 

1-06 

1.03 

1.00 

L-[IL 

1.41 

1.35 

0.98 

1.16 

1.14 

0.97 

1.41 

1.06 

1.18 

1-08 

0.99 

1-10 

189 



5 l f l ; L  
P L ir hl IT 

b m d  dal  

1 5 1 1  
8-7-69 

1512 
7-30-6 

1514 
9-23-b 

1522 
11-6-6 

1529 
12-15-6 

I S 3 3  
12-21 h 

1535 
12-20-6 

15*s 
3-3-70 

1549 
4-18-7 

1553 
5-31-71 

1556 
P -  15-7 

1 ( I  

c! . I  7 

1567 
9-11-7c 

I 
1569 

10- 11-7C 

1573 
12-1-7C 

1576 
12-17-7C 

I582 
2-19-71 

1600 
C-2-71 

1601 
5-3-7 1 

I604 
4-8-7 1 

1605 
4-17-71 

1607 
A-17-71 

1633 
6-13-71 

1635 
6-21-71 

a l e o z o i c  
(Hecamorphics) 

(Hetamorphics) : Norphlet  

a l e o z o i c  

OPERATOR 
F E E  

iNorphlet 

Sohlo e t  a1 
J . H .  Chapman 

Paleozoic  
(Hetamorhpics) 

C e n t r a l  O i l  CO. 
Char les  n. Land et  a1 

Norphlet  

Southves t  Gas Prod. C 
\'.C. HcPhail 7-10  

P r u e t  h Hughes e t  a1 
Pour Unit 28-7 

P r u e t  h Hughes e t  a1 
Poue Unit 28-11 

Larco Drlg. L Expl. 
C. H. Land e t  a1 

P l a c i d  O i l  Co 
Tyson 9-14 

Norphlet  

Louis iana Land 6 Expl 
E.E. Jackson Lumber 

Jus t i ss -Hears  O i l  Co. 
Land Brorhers  6-3 

Norphlet  

P r u e t  L Hughes 
Turkey Creek Fld.  Sk?l 

J u s t i s s - H e a r s  O i l  e t  
Boney 29-11 

P r u e t  h Hughes Co. 
Huncer Benn 16-11 

Norphlet  

l u s t i n s  Hears e c  a1 
a n d  Brothers  6-5 

Paleozoic  
(netamocphics) 

'ruet 6 Hughes-Pelto 
I.D. Norton 36-8 

' l a c i d  O i l  Co. 
JHFU. C a r l i s l e  16-9 

: a l i f o r n i a  T i m e  Pecro  
Lltmayer 

i c h a n g e  O i l  6 Cas 
.ong B e l l  Pecro.  Co. 

lustiss-Hears O i l  t o .  
:.C. Bryan 16-4 

Paleozoic  
(Hetamorphics) 

lustiss-Hears O i l  Co. 
a n d  Brothers  18-14 

Norphlet 

' rue t  6 Hughes-Pelto 
lorton. Taylor  e t  a1 

' r u e t  6 Hughes Co. 
i ibson 27-3 

I- nears-Pruet  L Hughc 
loney 29-15 

l cc identa l  P e t r o .  Cor1 
r i l l i e  Holcmbe Estatt 

' ruec 6 Hughes-Pelto 
b r c i n  e t  a1 

Norphlcc 

ILOCAT lor. 

Scr 1 A. 

Sorphlc t  

SEISE 

SEISW 

WISE 

SWINE 

NElsu 

SWINE 

SEISW 

WISE 

NEIhU 

SElW 

NEISW 

NEISW 

iw/w 

~EINE 

Wlh7' 

,MI h% 

W l  Nu 

M I N U  

E l  su 

ElhY 

E I S U  

WISE 

EINE 

UISU 

Yorphlet 

3 5  

6 

7 

28 

28 

23 

9 

1 

6 

29 

29 

16 

6 

36 

16 

5 

9 

16 

18 

21 

27 

29 

29 

9 Yorphlet 

13N 

13N 

1 ON 

10N 

1 ON 

1 IN 

12N 

11N 

11N 

1 ON 

1 IN 

1 ON 

11N 

1ON 

1 ON 

9N 

9N 

12N 

1 ZN 

ION 

ION 

11N 

9N 

1 ON 

N 

bU 

3w 

N 

zy 

N 

N 

4U 

4U 

zy 

bU 

3y 

4U 

bU 

N 

N 

4U 

N 

4U 

3u 

N 

W 

N 

N 

)anhol. 

r n p r a w  
(OF1 

158 

155 

215 

200 

208 

191 

181 

182 

177 

198 

196 

196 

175 

206 

190 

205 

212 

160 

160 

198 

212 

188 

223 

198 

190 

< 
tkD* 
.utne. 
Ih I 

9.547 

8,650 

12.976 

12.747 

12.757 

12.286 

9.710 

11.513 

10,914 

12.894 

12.871 

12.781 

10.911 

13.400 

11.809 

13.285 

14,119 

8.571 

9.039 

12.903 

13.010 

12.942 

13.487 

11.863 

lTHERM 
inn a h n  
,,all.l,on 
(hn I 

3 

6 

12 

7 

3& 

7 

6 

5 

6 

5 

6 

6 

6 

6 

3 

6 

s4 

5 

6 

8 

I5 

L 

6 

5 

9 . 0  

9 .4  

9.7 

9.7 

9 .6  

9.4 

9 .2 '  

9 .5  

9 .2  

9.5 

9 .6  

9.3 

9 .4  

9 . 3  

9 .4  

9 .5  

11.9 

9 . 2  

9 . 2  

9.4 

9 . 3  

9 . 5  

9 . 8  

9 - 4  

'CEOPRESSURE DATA 
FWrn.t,O" 

Norphle t 

Smackover 

P a l e o s o t c  
(Hetamorphics) 

Xorpt.let 

Pa leozoic  
(Hetamorphics) 

Norphle t 

Norphlet  

Norphlet  

P F l l  
1 

0.96 

1.03 

1.15 

1 -05  

1 -11  

1.02 

1.18 

1-01 

1.02 

1.02 

1.01 

1.02 

1 -00  

1 -05  

1 -05  

1.05 

1.03 

1.10 

1 - 0 4  

1.02 

1.12 

0 .94  

1.16 

1.11 

i1 
'2 



STAT F 
J E R M I T  

omd 6.1. 

1642 
7-30-71 

1646 
11-1-71 

1650 
9 21 7 1  

i n ’  > 
0-19-71 

1659 
1-19-71 

1675 
1-31-72 

1676 
.’-26- 72 

1 12 

11,ia 
4-1- 72 

1682 
1-8-72 

1686 
9-3-72 

1697 
3-15-7 

1701 
4-3-72 

1707 
b- 15-71 

‘ ! I  

E U ~ A W  

Smackover 

P a l e o r r i c  
(Me camorphics) 

Norphlec 

. - : t  

4-18-71 

1717 

6-29-71 

1722 
7-1-72 

1739 
8-23-71 

1740 

11-71 

”3  
-72 

I C -  13-71 

10-5-77 

11-21-72 

~ N o r p h l e t  

OPERATOR 
FEE 

INorphlet 

Occidental  P e t r o .  Corp. 
J.H. Pelham. J r . .  e t  a: 

8.  h n t a  C u r r i e .  J r .  
h g 8 e t t  E I 3 C A t e  

E.L. Cox e t  a1 
k n d  e t  AI 

N o r p h h t  

P lac id  O i l  Co. 
WFU; Parker  Locke 9-I( 

Exchange O i l  h Gas-t iar i  
White Smich Land Co. 

Clement h S t o v e r  e t  a1 
S.H. & l i n g e r  6 Co. 

Tideway-Patrick Petro. 
Chsppell 

P e l t o  Oil Co.  
Rob LeNoir 

P lac id  O i l  Co. 
WN; Lock= 10-14 

Anoco Product ion  Co 
Mary &mey  

Arden A. Anderson 
Jackson h n d  4-5 

Pruet h Rughes-Pelto 
kPhearann  8-15 

Pruet h Rughes Co. 
Choctaw Lumber Co. 7-5 

Norphlet  

.one Star - C e n t r a l  
and Brothers  26-5 

: e l t m - P N e t  h Hughes 
:asey Estate 25-6 

l e l lon  Creek Oper. Co. 
:hoctsw Lumber Co. 

‘reedom O i l  Co.. I n c .  
I.H. h J.C. Hutchinson 

hndl l -Tideway- tkynie  
6 Hayer 

bney-Bank 

’Net h Hughes-Pelto 
:hestnut 12-10 

’ rue t  h Hughes Co. 
bgget t  Unit 25-10 

lslter. W i l l i a m s .  

lohn Green. Jr. 
Harrell 6 h r t h e r  

Norphlet  

’elto O i l  Co. 
l i l l i p r  b n s b y  

Iniversal  Resources  
lilton P o w  e t  a1 

’met h Hughes-Pelto 
.ecvis 4-16 

“cuet & Bughes CQ. 
i.H. & l i n g e r  30-15 

Norphlet  

NorpNet  

Smackover 

LouAao 

Norphlet  

Norphlet  

Norphlet  

Norphlct  

LOCAT ION 

Sec. 1 R 

SE/SE 

UEISU 

!iEtNu 

S E t S E  

NEtm 

SUI SV 

SE/SE 

NEISV 

5ElSW 

SEINE 

S W t N U  

5WlSE 

WlNU 

M t N U  

E/NV 

WINE 

YISY 

WINU 

W l S W  

WISE 

E/SE 

W I N E  

ElSW 

e/sE 

WISE 

29 

36 

1 

9 

10 

31 

24 

3 

10 

30 

4 

8 

7 

26 

25 

34 

20 

17 

12 

25 

7 

23 

21 

4 

30 

9N 

1 IN 

1 I N  

1ON 

9N 

12N 

1 1 N  

1 ON 

1 ON 

9N 

11N 

1oN 

1 ON 

1 1 N  

1 IN 

ION 

16N 

1 I N  

ION 

I1N 

1 ON 

1 IN 

I ON 

ION 

I IN 

- 
)a lno l r  
rnYCI. ,” , ,  

i ” F I  

120 

244 

189 

197 

219 

187 

185 

196 

187 

102 

166 

190 

202 

196 

195 

211 

140 

186 

206 

190 

205 

181 

226 

198 

191 

191 

GE OTh’t RMAL’GEOPRESSURE DATA 
&urn 
Wtne. 
Ih.) 

2.924 

12.023 

11.081 

11.676 

lh.ob4 

11.109 

11.878 

12.b15 

11.668 

2.998 

8.681 

11.848 

12.690 

13.010 

12.017 

13.123 

7.122 

12.164 

12.225 

11.971 

13.471 

11.006 

12.772 

12.546 

11.762 

-*!.,e .ne, 
I ,  aJ*.”on 

lhri I ___ 

2 

5 

10 

5 

7 

14 

7 

6 

5 

3 

0 

H 

H 

H 

7 

H 

4 

5 

10 

6 

7 

4 

12 

7 

5 

Fornution Ti- 
9.  l 

9 .4  

9.5 

9.4 

9 .6  

9 .2  

9 .3  

9.3 

9.3 

9.6 

9 . 5  

9 .3  

9 . 6  

9.3 

9 .4  

9 . 3  

9.6 

9.3 

9 .1  

9.6 

9 .4  

9 . 2  

9.6 

9 .1  

9.4 

ouann 

Smackover I 
Norphlet  

Norphlet  

Norphlet  

Eutav 

Cotton Valley 

Smackover 

____ 
<La nl l l C C  

(L’kIl -Ti-- 

1.85 

1.48 

1.11 

1.11 

1.09 

1-09 

1.00 

1.05 

1.04 

1.20 

1.15 

1.05 

1.07 

1-00 

1.07 

1.10 

1.04 

0.99 

1.15 

1.04 

1.03 

1.05 

1.25 

1.05 

1.06 



-__ 
STATE 

PE R M I T 

hmui  det 

1767 
10- 19- 7 

1779 
2-16-7 

1788 
12-29-7 

1812 
2-21-7 

1820 
2-6-73 

1829 
4-10-7: 

1834 
3-16-7: 

1835 
3-30-7: 

1842 
4-21-71 

1849 
5-29-7: 

1853 
7-21-7 

1850 
6-30-7 

1855 
6-8-73 

1859 
6-9-73 

1860 
6-19-73 

1875 
7-25-73 

1876 
8-16-73 

1878 
9-11-73 

1888 
9-29-73 

1901 
0-24-73 

1916 
12-4-73 

1918 
2-11-73 

1927 
1-9-74 

1932 
i-21-14 

1957 
i-1-74 

1961 
4-19-74 

OPERATOH 
F E E  

' l a c i d  O i l  Co. e t  a1 
(cPhearaon 29-11 

l n l v e r s a l  Resources 
levton 17-5 

' rue t  h Hughes Co. 
i twart  6-5 

' l a c i d  Oil Co. 
IcPhearson 32-7 

' l ac id  O i l  Co. 
)aces  29-6 

' l a c i d  O i l  Co. 
i h n  20-7 

)on 5.  W i l l i a m s  e t  a1 
iohn P. Utsey 23-8 

ames B. Fur rh  e t  a1 
,oney e t  a1  27-6 

.W. Vil l iams .  Jr .  
rban McKenrir 18-15 

a r c 0  Dr1g.-Patrick 
hoc tav  Land Co. 16-4 

ideuay  O i l  Co.. Inc .  
olinger Lumber 13-8 

r u e c  6 Hughes Co. 
oney 20-3 

Prue t  h Hughes Co. 
S.H. Bolinger Co. 30-1 

P l a c i d  O i l  Co.  
l and  24-3 

Inexco Oil Co. 
Tomey 20-5 

Udroc-Vatkins.  J r .  
C.U. Sk inner  19-11 

P l a c l d  O i l  Co 
Boney 28-2 

Char les  D. Champlin 
Alman 

Prue t  h Hughes-Sun O i l  
Levis 12-11 

Prue t  6 Hughes Co. 
S tewar t  27-12 

Prue t  6 Hughes Oper. 
Skinner Unit 30-10 

Hunt I n d u s t r i e s  
Uatters 7-7 

Ui l l iams  6 Yoorrimer. JI 
John P. Utsey 23-L 

Belden 6 Blake Corp. 
A.M. .%slev no. 3 

Belden h Blake Corp. 
Frank Stewar t  no. 3 

Belden 6 Blake Corp. 
F.X. Johnson no. 3 

. /  
T- 

1.31 

9.2 

9.3 

9.4 

9.2 

9.2 

9.5 

9.3 

9.3 

Norphle t  

Norphlec 

Norphlet  

Smackover 

Smckover  

Norphlet  

S u c h o v e r  

Norphle t  

Scc T R - 

30 

24 

20 

28 

32 

12  

27 

30 

7 

23 

3 

2 

L 

29 

17 

6 

32 

29 

28 

23 

27 

18 

16 

13 

20 

19  

1lN 2U 

1 1 N  5U 

9N 4U 

11s 4Y 

1 1 N  3Y 

1 0 N  3W 

1 1 N  3W 

1 1 N  3u 

9N ZV 

l lh '  ow 

10s  3w 

ION 3w 

10s 3u 

1 1 N  2U 

1 1 N  2U 

10N ZV 

11N N 

11s 3w 

1 l N  3Y 

11s 4u 

113 4u 

1 1 N  4U 

10% 3Y 

12s  3u 

L l N  4W 

1 1 s  3u 

)ownnote 
r n m r m r  

P F l  - 
191 

153 

16L 
234 

155 

190 

203 

210 

192 

212 

220 

120 

122 

122 

196 

188 

205 

189 

188 

194 

217 

189 

190 

204 

170 

190 

180 

Dtoth 
8ubsrr 

If1 I 

11.762 

7.686 

9.331 
14.686 

7.824 

12.578 

12.022 

12.249 

12.123 

13.149 

11,901 

3,340 

3.364 

3.345 

11.733 

11.313 

12.678 

11.772 

11.812 

11.575 

11.795 

12.400 

12.247 

12.643 

9.524 

12.108 

11.562 

GEOTHtH!.~AUGEOPHESSUHE D A T A  
i m c  .tl.. 
I'oillalioTI 

lhn I 

5 

6 

Y 
4 

4% 

5 

5 

8 

5 

5 

3 

3 

24 

11 

5 

5 

4 

5 

4 

5 

6 

7 

4 

1 

5 

6 

F o r  mil ion 
aenslty 
1101 i "11 

9.4 Norpt.1et i 9.2 Ear ly  Cre taceous  

9.3 
10.5 

9.1 

9.3 

9.3 

9.4 

9.1 

9.3 

9.5 

10.6 

Ear ly  Cre taceous  
S o r p h l e t  

E a r l y  C r e t a c e o u s  

Norphlec 

Smackover 

Norphle t  

Sorp h le  c 

Norphlet  

Norphle t 

Eutar. 

9.4 JEutav 

9 . 5  

9.3 

Eutau 

Norphlet  

("F / 
-7- -- 

1.06 

1.13 

1.05 
1.14 

1.14 

0.99 

1.14 

1.18 

1 - 0 4  

1.11 

1.29 

1.62 

1.66 

1.67 

1.11 

1.08 

1.10 

1.05 

1.03 

1.11 

1.28 

0.99 

1.01 

1.09 

1.09 

1.02 

0.99 

192 



___ 
5 T k T E  
PE R P.7 IT 

hrnd a4ll 

1976 
6- 26- 74 

1994 
11-25-74 

2000 
11-10-74 

2027 
12-29-74 

2048 
3-1-75 

2054 
2-22-75 

2065 
4-19-75 

2084 
5-22-74 

2091 
5-28-75 

2105 
7-28-75 

2133 
0-22-77 

2138 
I 11-13-75 

! 

2142 
9-26-75 

2145 
I-17-75 

2148 
2-16-75 

2176 
.2-16-75 

2183 
3-6-76 

2190 
3-21-76 

2192 
3-5-76 

2193 
3-4-76 

2195 
2-18-76 

2202 
4-23-76 

2205 
4-5-76 

2221 
6-2-76 

OPE RATOR 
FEE 

Arden A. Anderson 
Hattie E. Clark 1-10 

UlL-KEN. Ioc. 
J.W. Thompson 11 30-2 

Hidroc Oil h Uackins 
J . U .  Graham 24-1 

Robert Moosbacker 
Choctav Land Co. 8-15 

Robert tlosbacker 
Fred May 22-5 

Tesaro Pecro. Corp. 
Trice 35-14 

Placid Oil Co. 
H.T. Robinson 25-6 

Pruet b Hughes 
Chestnut 4-15 

J.C. Franklin et a1 
Abbie Stanford et a1 

Pruet h Hughes 
Choctav Lluher Co. 3-5 

Pruec h Hughes 
Chesnut 9-2 

Pruet h Hughes 
Sparrow 6-11 

Pruec h Aughes-Aquitaine 
Choctaw Lumber 3-6 

Pruet b Hughes 
Trice 6 6  

Harkins h Co. 
Abston 10-6 

PCSI 
C.H. Roberts 

North American Royal. 
Louise Locke 

Uil-Ken. Inc. et a1 
HcPhearson-Belcher 33-7 

Pelto Oil Co. 
J.U. Rudder 36-5 

Robert tlosbacher 
H.O. Smith 21-12 

Pruet b Hughes-Aquitatne 
Doullng 3-9 

Uil-Ken. Inc. et a1 
Trice Estate 34-6 

Pruet b Aughes-Aquitaini 
Chesnut 9- I 

Pruet b Hughes 
tiorth Choctav Ridge 5;3\ 

NUISE 

NUINE 

NEINE 

W I S E  

S U l W  

SE/SU 

SEISU 

SU/SE 

SEISE 

SUIh% 

hW/ tiE 

SElSU 

ElW 

ElW 

E/ NU 

UlNE 

ElNE 

YlhT 

UlhW 

u /  5u 

ElSE 

E I W  

EIXE 

*J/SU 

I 

30 

24 

8 

22 

35 

25 

4 

24 

3 

9 

6 

3 

6 

10 

25 

9 

33 

36 

21  

3 

34 

9 

30 

1 oti 

1 IN 

1lN 

10N 

9N 

1 IN 

1 IN 

9N 

9N 

9N 

9N 

ION 

9N 

I ON 

1 ON 

9N 

1ON 

1 IN 

12N 

99 

9N 

11N 

9N 

1 IN 

nr 

4u 

4u 

3u 

4U 

4U 

nr 

4u 

zu 

4U 

4U 

3u 

4Y 

3u 

3u 

2u 

2u 

2u 

4U 

1U 

LU 

4v 

1U 

3w 

h h d e  
"lDtl.Wr. 

P F I  

214 

198 

200 

192 

237 

188 

194 

2W 
214 

100 

225 

215 

105 
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FIGURE 52. Clarke County map showing locations of w e l l s  
for which geothermal data are l i s t e d  i n  Appendix B 
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9.8 

9.8 

10.0 

9.5 

10.0 

9.8 
1C.O 
9.9 
9.6 
9.6 

10.5 

9.7 

9.6 
9.2 

9 .3  

9.4 

9.5 

9.5 

9.1 

9.8 

8.9 

9.8 

9.1 

9.1 

10.1 

10.0 

9.6 

9.4 

9.7 

9.5 

Lrly Cretaceous 
Lrly Cretaceous 
:orton Valley 
:orton Valley 
:orton Valley 
4aynesville 

c. 93 
1.01 
1.02 
1.06 
1.12 
1.09 

(Lcwer) Tuscalocs 1.35 1 
Sutav 1 1.46 

.26 

.44 

.31 

- 2 5  

Lover) Tuscrloosa 

Lover) Tuscfiloosa 

Lower) luscaloosa 

.arly Cretaceors 

-27  

.66 

-32 

.43 

1.1 
'2 

1.33 
1.08 
1.47 
2.41 
0.80 

0.38 

199 



STAT E 
PERMIT 

a m d  d . ~  

257 
8-21-54 

564 
9-24-54 

565 
9-22-54 

575 
11-5-54 

585 
1-7-55 

611 
8-25-55 

612 
9-1-55 

613 
9-6-55 

p22 
U;l6-5! 

6 7 U  
9-4-59 

I 
717 

11-13-5( 
1 
731 

12-1-5( 

735 
1-26-57 

I 

859 
6-1-56 

895 
1-17-58 

I 

920 
12-7-58 

975 
11 -3-59 

1005 
1-19-59 

1023 
b-20-60 

1039 
6-24-60 

1196 
9-18-62 

1198 
9-25-62 

1203 
D-10-62 

1242 
5-23-63 

OPE R A T 0  R 
FEE 

Corter O i l  Co. 
Scotch Lumber Co. 

I.P. 6 P. L.he - 
Iensaw h n d  b T t b e r  

tarter O i l  Co. 
Scotch Lumber b. no- 2 

sun 011 Co. 
Kinnie P e r i n e  

Ralph S t a n l e y  
Edward 6 L.W. Anderson 

J.R. B u t l e r  et a1 
WCorquodale 6 Wilson 

Survey D r i l l i n g  Co. 
S.B. Muns Lumber Co. 

Southern  S t a t e s  O i l  Co. 
WE. A. R. Auther  

J u s t i s r - H e a r s  b Armour 
Johnson b G r i f f i n  

C l a r k v i n  O i l  C o w .  
J.E. wall 10- 12 

S h e l l  O i l  Co. 
A l a b m  Sta te  L e a s e  

S h e l l  O i l  Co. 
C l o l i n g e r  et  a1 

Iumble O i l  6 Ref. 
:hampion-Klepac e t  a1 

,u l f  Coaat Or lg .  6 Exp. 
.E. W a l l  

h r s h n l l  R. YOU% 
..E. C i h r e  

filllams b Armour 
.E. W a l l  Est. no. 1 

: larkwin O i l  Corp. 
-8. W a l l  E-1 

l a r M n  O i l  Corp. 
obinson+swell  

l a r M n  O i l  Corp. 
Late of Alabama 

mer lcan  PetKOfiM Co. 
s n e r a l  Supply 

mer ican  Petrofina Co. 
I. Anderson 

IULZ Morgan e c  a1 
i.N. Knight et a1 

.. H e r r i l l  tkrria 
Ienley Webb 

.. Kerrill lhrria 
1.C. Eare 

- __- 
LOCAT ION 

SCC. T. R. 

NE/ sw 

ElNU 

U l N E  

ElNW 

ElSW 

v/m 

E/% 

V I S E  

Elm 

WINE 

E/SE 

Y/hU 

E/NE 

10 

36 

10 

25 

14 

3 

7 

9 

32 

I5 

22 

26 

4 

3 

28 

3 

10 

10 

10 

11 

18 

24 

26 

32 

ION IW 

6N IE 

ION 1w 

S N  3E 

6N 3E 

m iw 

m 4~ 

9N 1w 

7'N 3E 

3N 2E 

m IC 

m IE 

5N 2E 

3 N  2E 

6N 2E 

3N 2E 

3N 2E 

3N 2E 

3N 2E 

ION N 

ION 1Y 

ION N 

ION IU 

ION 1E 

~ 

--Od. 

npraiu,.  
(OF j 

130 

168 

131 

134 

136 

132 

140 

120 

132 

132 

128 

134 

100 
150 
162 
200 
248 

142 

210 

I25 

140 

139 

132 

125 

147 

120 

110 

110 

GI 
l i rPV I  
Wbna 

I f I  I 

4.593 

7.468 

4.112 

5.548 

4.976 

4.968 

5,930 

3.870 

5,194 

5.488 

4.901 

5,373 

2.319 
7,364 
9.473 

10.770 
14.598 

5.481 

11.432 

4.4b4 

5.504 

5.534 

5.496 

3.875 

3.939 

4,486 

3.389 

3.371 

THE RMAUGEOPRESSUAE D A T I  
ma ahrr 
oJ la l im 
Ihn.1 

24  

3 

1 

3 

5 

2 

24 

2 

2 

14 

2 

2 

2 
2 
2 
2 
24 

14 

24 

2 

2 

2 

4 

I 

14 

1% 

2 

3 

M u d  
kmll" 
LmJgAI I 

10.3 

10.2 

10.4 

10.3 

10.3 

9 .8  

9.7 

9 .2  

10.1 

9 .4  

9 . 6  

9 .5  

9 . 4  
9 . 2  
9 .3  

11.4 
15.0 

9 .8  

11.0 

9.7 

9.4 

10.1 

10.2 

9.7 

9 .4  

10.5 

-9.21 

9 .8  

~ _ _ _  
FOfCW'i 

Agr 
n 

a r l y  Cretaceoua 

Lover) Tuscaloos 

utaw 

Lower) Tuscaloos 

Lover) Tuscaloos 

a r l y  Cre taceous  

a r l y  Cretaceous 

.ucaw 

Lower) lusca loos  

Lower) l u s c a l w r  

i r l y  Cre taceous  

A r l y  Crecareoca 

(Lover) Tuscaloor 

Louann S a l t  

E u t a w  

(Lover) Tuscdoor  

(Lower) Tusca lwr  

[Lower) Tuscalooi 

( b r i n e )  
Tuscaloosa 

Butav 

b t a w  

b t 8 W  

hcaw 

-- 
a icu l .1N i  

(OF110 
1 

1.40 

1.37 

1.58 

1.23 

1.41 

1.33 

1.25 

1.40 

1.27 

1.20 

1.27 

1.27 

1.47 
1.14 
1.01 
1.24 
1.25 

1.39 

1.26 

1.33 

1.33 

1.32 

1.20 ' 

1.52 

2.06 

1.20 

1.30 

1.30 

W U  

-2 

0 .99  
0.57 
2.93 
1-25 

200 



STATE 
' E R M I T  

d. d.u 

1252 
8-15-63 

1259 
9-28-63 

1272 
0-25-63 

1278 
11-4-63 

1283 
1-13-63 

1284 
1-21-63 

1302 
3-30-64 

1303 
3-2?-64 

1308 
4-8164 

1309 
4-17-6L 

1344 
3-23-65 

1315 
3-27-65 

1346 
4-8-65 

1347 
4-16-65 

1350 
4-23-65 

1356 
8-10-65 

1377 
4-21-66 

1378 
4-16-66 

1379 
4/9/66 

1280 
5-1-66 

1389 
10-3-66 

1390 
10- 12-66 

1391 
10-28-66 

1392 
10-21-66 

1403 
1-29-67 

1420 
11-11-67 

OPERATOR 
F E E  

R. Uerrill Harria 
L.E. Beduell 

American Petrofina Co. 
U.D. Harrigan et a1 

laGrange Petroleum Co. 
C.B. Cilmore et a1 

LaGrange Petroleum Co. 
!irs- Tellie T. UcVey 

La Grange Petroleum Co. 
Grief Brothers Co. 

Cimoco Services Co. 
Grief Brothers Co. 

American Petrofina co. 
U.D..Harrigan no. 2 

J.W. King 6 E. Williams 
Slayton-3cCrary 

American Petrofina Co. 
U.D. Harrigan no. 3 

American Petrofina Co. 
K.D. Harrigan no. 4 

Dglesby 6 Diamond h Son 
Diversified Oper. Co. 

American Petrofina Co. 
U.D. Harrigan et a1 no- 

American Petrofina Co. 
U.D. Warrigan et a1 no. 

American Petrofina Co. 
U.D. Harrigan ec a1 no. 

American Petrofina Co. 
W.D. liarrigan et a1 no. 

Sinclair Oil C Gas Co. 
Gillmore e t  a1 

Smith 6 Williams 
V.H. O'Uelia no. 2 

Smith 6 Williams 
V.H. O'Helia no. 1 

Smith 6 Williams 
W.D. Harrignn no. 1 

Smith 6 Williams 
W.D. Harrigan no. 2 

C.C. ?hrrray. J r .  
W.D. Harrigan no. 1 

C.C. Murray. Jr .  
W.D. Harrigan no. 2 

C.C. Xurray. Jr.  
V.H. O'Xelia no. 1 

C.C. Murray. Jr. 
V.H. O'xelia no. 1 

Colt Petro. 6 Kern 
C.E. White Estate 

Coral Drilling. Inc. 
Charles P. Finch 

LOCATION 

SK. 1. R. 

WlNY 

Elm 

r'EISV 

jEISE 

WtSE 

SElSW 

WNE 

n / S E  

iV/HE 

N I h-!! 

i E l S E  

E I S E  

?EISE 

SUlW 

NUINY 

WISE 

WINE 

SWlSW 

NE/SE 

SElSW 

SEINE 

SEINE 

SWIXE 

NElSE 

NElSW 

SElSV 

30 1M 

10 ION 

5 8N 

3 7 N  

14 5N 

18 9N 

17 ION 

4 5N 

1 10N 

18 11s 

10 111 

36 11N 

36 11s 

20 10N 

29 ION 

32 9N 

I 1  ION 

11 ION 

31 ION 

2 LOX 

32 ION 

33 10s 

16 11s 

9 10N 

36 10s 

3 8s 

IE 

3E 

2E 

2E 

3E 

IE 

3E 

2E 

1E 

2E 

1W 

IE 

2 E  

1E 

2E 

1E 

1W 

IE 

2E 

4E 

5E 

2E 

2E 

2E 

2w 

1E 

mho.. 
WNI.N" 

[OF I 

105 

178 

136 
169 

140 

147 

149 

103 

112 

104 

102 

115 

108 

110 

110 

118 

187 
211 
220 

120 

120 

118 

115 

105 

112 

IO4 

110 

126 

222 

20 1 

G 
hPUl 
wb.H 

cn) 

3.276 

10,053 

5.289 
5.982 

5.526 

5.714 

5.758 

2.938 

3 * 395 

3.081 

3.078 

2.780 

3.245 

3.027 

3.400 

3,296 

10.168 
12.771 
13.290 

3.163 

3.051 

3.263 

2.657 

2.593 

3.229 

2.865 

2.989 

3.984 

13.802 

1 H E R M d  

,OA.tlm 
(hn.1 

I- D h . r  

3 

4 

2 
1 

3 

2 

3 

2 

3 

5 

3 

3 

5 

4 

3 

3 

7 
. 5 4  

7 

2 

2 

24 

2 

3 

3 

4 

3 

1 

24 

GEOPRE 
Mud 

-w 
(lbSJp.l) 

9 . 2  

9 . 8  

9 .2  
9.3 

9 . 3  

9 .2  

9 .5  

9.1 

9 .6  

9 . 3  

9 . 2  

? 

9 . 6  

9 .5  

9.7 

9 . 6  

915 
10.1 
10.2 

10.0 

9 .6  

9 .5  

9.6 

9.6 

9 .8  

9 . 6  

9 .5  

9 .7  

10.3 

JRE DATA 
Fumtim 

U rur 

Ut.W 

aleoroic 

utav 
Lover) Tuscaloor 

Lover) Tuscnloor 

Lover) Tuscaloor 

ar ly  Cretaceous 

U U W  

arly Cretaceous 

utaw 

utaw 

utav 

U t a w  

utaw 

1t.V 

1C.V 

U t . V  

n-phlct 

_- 
C.t<Ul.t.d 

PFl l l  
1 

1.19 

1.11 

1.32 
1.72 

1.34 

1.42 

1.44 

1.26 

1.36 

1.23 

1.17 

1.76 

1.29 

1.45 

1.29 

1.58 

1.19 
1.14 
1.16 

1.17 

1.77 

1.60 

1.84 

1.50 

1.42 

1-33 

1.47 

1.51 

1.13 

- 
d i n m  
L)  
'2 - 

4.76 

0.92 
2.59 

- 



STATE 
'ERMIT 

md. dmta 

1426 
0-24-67 

1428 
1-12-67 

1438 
2-7-68 

1452 
4-12-68 

1454 
6-20-68 

1457 
4-28-68 

1471 
2-23-69 

1bJ9 
2-28-68 

1484 
2-1-69 

1490 
2-27-69 

1491 
2-a 7-69 

1516 
10-3-69 

1538 
1-25-70 

1546 
3-26-70 

I 
1552 

7-14-70 

I 

1554A 
8-24-74 

1579 
11-21-70 

1585 
1-25-71 

1684 
1-29-72 

1685 
5-13-72 

1709 
4-20-71 

1713 
6-1-72 

1721 
6-5-72 

1723 
12-5-71 

1732 
9-9-72 

1751 
9 4 - 7 2  

____- 
OPE R ATG t- 

FEE 

.U. lhrris h Oglesby 
'-C. lhvk 

lunble O i l  h - R e f .  
a u i e  C. Wilson e t  ~1 

lumble Oil h R e f .  
I.D. Barrigan e t  rl 

ls~shrll Ogleaby 
I'kklis no. 1 

l s r s h a l l  Oglesby 
l S K K i g a n  

hrah.11 Oglesby 
1'nelia nn. 2 

; k e l l y  Oil Co. 
..c. Dess 

'arrick Petroleum Corp. 
I.U. Davies 

IKOOks h11 011 b K p -  
Lea S t a r k s  

' a t r i c k  Petroleum C o r p .  
I.Y. Drvier  no. 4 

' a t r i c k  Petroleum COKp. 
1.Y. Davies no. 5 

hrrphy 011 COrp. 
L.S. Johnson 

kooks Bnl l  e t  ~l 
)ozier 

B r o o k s  all e t  a1 
Scotch  

c a t t y  O i l  co. 
n.u. smi th  22-7 

Belden h B l 8 L  h Co. 
n.u. -vies  15-12 

R u e t  h Eughes h P e l t o  
Dungaa 17-5 

Pruet i Uughes h Davie 
Turner  27-4 

Pruet h Hughes Co. 
Scotch  Lumber 31-4 

An-Son C o r p o r a t i o n  
C.H. O s v e l l  e t  a1 

&OCO Product ion  lh. 
h g h m .  1 

P l a c i d  O i l  Co. 
Turner  13-1 

Southeas te rn  h p l .  Co. 
C.P. Finch 

P h i l l i p s  P e t r o .  Corp. 
S c o t t i e  "A" 

P l a c i d  O i l  Co. 
Cross Turner  14-4 

P N e t  h Rughes L h o c 0  
Parden hit 15-lU 

LOCATION 

SK T. R. 

36 

18 

16 

11 

2 

28 

7 

16 

18 

16 

16 

5 

4 

15 

22 

15 

17 

27 

31 

2 

26 

13 

35 

10 

14 

1oN N 

9N 2E 

1ON 1E 

1oN 1u 

10N 2E 

1oN bE 

9N 1E 

3N 2E 

1oN 1Y 

3N 2E 

3N 2E 

1 1 N  3E 

1-1N 1Y 

1oN 1Y 

7 N  3E 

3N ZE 

1oN 1Y 

ION N 

1oN 1E 

6N 41 

1oN 1E 

ION 2U 

9N 1E 

3N 21 

1oN N 

15 LON 1Y 

mwnhola 
m p r a t u n  

PF) 

126 

219 

198 

100 

118 

105 

116 
214 
218 

135 

198 

135 

135 

150 

156 

210 

200 
2 18 
242 

195 

188 

190 

198 

218 

210 

194 

172 

223 

200 

192 

G 
[kpm 
i u b u a  

( t l . 1  

3.962 

12.038 

11.834 

3.071 

2.890 

2.612 

4.253 
13.460 
14.089 

5.464 

11.971 

5.485 

5.488 

8.335 

9.529 

11.469 

12.527 
13.121, 
14.265 

10,950 

11.826 

12.774 

12.230 

13.477 

11.813 

11.586 

8.348 

14.444 

11.616 

11.489 

TtiERN.1 -__ 
1 8 . 1  .h., 
TDJl.\lOC~ 

(nn I 

4 

4 

5 

2 

3 

3 

6 
14 
6 

5 

4 

4 

4 

. b  

6 

6 

10 
4 

16 

4 

5 

4 

6 

10 

6 

YI 

H 

5 

4 

6 

GEOPRESSURE DATP 

9.3 

9.4 

9.6 

9 .2  

9 .6  

9.5 

9 . 3  
9.4 
9.6 

9.7 

9.5 

9 . 3  

9.5 

9.3 

9.1 

9 .4  

9.1 
10.2 
10.5 

9 .7  

9 .4  

9.4 

9.2 

9.4 

9.4 

9.4 

Eutav 

Norphlet 

Norphlet 

Eutav 

Eutsw 

Eutav 

S e h  
Bsynesvi l le  
Aaynesvi l le  

(Lover) n s c a l o o s  

Esgle bulls 

9 . 4  

9.5 

9.2 

9 . 2  

:Lower) ' Iusca loos  

[Lover) Tuscalooo 

'aleozoic 

lPale0zoic 

Norphlet 

B s y n e s r i l l e  
Eayncsvi l le  
Werner 

b r l y  Cre taceous  

Norphlet 

Norphlet 

NorpNet 

Norphlet  

NorpNet 

Norphlec 

Ear ly  Cretaceous 

Baynesvl l le  

Norphlet 

Norphlet 

PFIlI 
1 

1.51 

1.27 

1.12 

1.11 

1.80 

1.50 

1.18 
1.10 
1.08 

1.26 

1.10 

1.26 

1.26 

1.01 

0.94 

1.26 

1.07 
1.16 
1-23 

1.18 

1.03 

0.97 

1.08 

1.13 

1.22 

1.10 

1.27 

1.09 

1.15 

1.10 

.) 
' 2  

1.07 
0.64 

3.01 
2.11 

202 



~- 
STAT t 

PERM11 

;omd eale 

1752 
9-22-72 

1760 
9-24-72 

1765 
9-28-72 

1768 
10-13-72 

1781 
11-20-72 

1786 
11-23-72 

1793 
11-28-72 

1804 
1-10-73 

18Lll 
2-22-73 

1819 
2-7-73 

1825 
3-15-73 

1826 
4-19-73 

1831 
3-16-73 

5-25-73 

1863 
7-11-73 

1864 
7-11-73 

1868 
7-18-73 

1881 
7-27-73 

1890 
8-22-73 

1899 
9-26-73 

1911 
1-20-73 

1917 
1-25-73 

1949 
3-9-74 

1959 
4-30-74 

1963 
4-18-74 

OPE R A T 0  H 
F E E  

IPrue t  6 Hughes Co. 
Scotch Lumber Co. 27-11 

Louisiana Land b Expl. 
Thomas L. Turner  27-3 

Uoncrief 6 D a l l a s  Expl. 
M.W. Smith. Jr.  11-5 

Dallas Expl.. Inc .  
J.H. Gillmore 30-5 

P l a c i d  Oil Co. 
Turner  Unit 13-9 

P l a c i d  Oil Co. 
Counselman Uni t  18-12 

Belden b Blake Co. 
M.W. Davles Unit  15-13 

Amerada Hess Corp. 
B.V. Kelly 

Amerada Hess Corp. 
E t h e l  C. Kennedy e t  a1 

Prue t  b Hughes Co. 
UcNider Unit  6-14 

b e r a d a  Heos Corp. 
Scotch 

:onaolidated Cas Supply 
Lamin Brunaon 12-4 

' rue t  b Hughes-Pelto 
rurner Unit 13-5 

UlAX Petro.  Corp. 
dirt navis  

:onsolidaced Gas Supply 
1.C. Hare 32-8 

? l a c i d  O i l  Co. 
rurner Unit 13-6 

J i c t o r  P. Smith e t  a1 
Doris s t o t t s  34-7 

P n e t  b Hughes Co. 
Dungan Unit 16-5 

Plac id  OilCo. 
rurner  Unit  16-6 

Plac id  Oil Co. 
Knight "A" 13-15 

AHAX Petroleum Corp.  
Joe R. Pickens 

Exxon Company. U.S.A. 
Gross Turner U n i t  14-8 

Exxon Company. U.S.A. 
Gross Turner Unit 14-7 

Century Petroleum L t d .  
jcorch Lumber Co. 24-6 

, u i a i a M  Land 6 Expl .  
E. White E s t a t e  1-4 

5cc T. R 

12 

13 

13 

32 

13 

34 

16 

10 

13 

5 

14 

14 

24 

1 

13 

27 

27 

11 

30 

13 

18 

15 

21 

1 

6 

19 

9N 

1 ON 

1 ON 

1 ON 

1 ON 

1 ON 

1 ON 

1 ON 

1 ON 

11N 

101 

1 ON 

1 ON 

9N 

1 ON 

1 ON 

1 ON 

9N 

9N 

10N 

1 ox 

3N 

1 ON 

9.1 

9N 

9N 

1E 

N 

3E 

1E 

2u 

1W 

1Y 

2w 

ZV 

1E 

N 

N 

1W 

ZV 

2v 

1V 

ZW 

1E 

1E 

2v 

1W 

2E 

3E 

5 E  

1U 

5E 

u m n o i e  
lTl,XT.IY,* 

IOFI 

218 

210 

175 

202 

190 

179 

190 

186 

20 1 

154 
160 

181 

192 

188 

215 

190 

206 

204 

206 

230 

192 

192 

148 

179 

186 

219 

190 
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DCVUl 
S4J-a 
in I 

11.909 

11.528 

9.320 

11.924 

11.518 

12.294 

11.454 

11.542 

11.543 

9.620 
9.865 

11.502 

11.501 

1 1  .f39 

12.964 

11.781 

12.374 

12.757 

11.691 * 

13.422 

11.449 

1.409 

5.486 

0.127 

9,825 

13.193 

10.930 

e r n  . t m  
rLU1.uon 
Ihn I 
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5 

4 

13 

6 

6% 

2% 

44 

6 

4 
2 

8 

44 

or 

8 

6% 

5 

23 

4 

H 

24 

3% 

2% 

0 

5 

6 

5 

M u d  
dtniiw 
llbs./gall 

9.5 

9.1 

9.3 

9.1 

9.4 

8.8 

9.3 

9.3 

9.6 

9.2 
9.2 

9.1 

9.3 

9.3 

9.5 

9.3 

9.5 

9.6 

9.2 

9.7 

9.2 

9.2 

9.3 

9.2 

9.1 

9.7 

9.4 

io rphle t  

io rphle t  

' a leozoic  

i o r p h l e t  

Jorphle t  

qorphlet  

( o r p h l e t  

Uorphlet 

Smackover 

3 o r p h l e t  
Norphlet 

Norphlet  

Norphlec 

imackover 

mac Loves 

lorphle t  

lo rphle t  

lo rphle t  

io rphle t  

lo rphle t  

imackover 

imackover 

[Lower) Tuscaloos 

i o r p h l e t  

i o r p h l e t  

l o r p h l e t  

h u a n n  

-dculalcd 
P F l l O  

1 

1.28 

1.25 

1.17 

1.14 

1.07 

0.92 

1-08 

1.04 

1.17 

0.91 
0.95 

1-00 

1.10 

1.06 

1. IS 

1.05 

1.13 

1.08 

1.20 

1.22 

1.10 

1.lC 

1.49 

1.12 

1.22 

1.16 

1.13 

dicnu 

I .  . 

2.45 



S U I N  3 

S€lSU 25 

WINE 16 

NElW 16 

Sf lW 16 

N I N E  16 

WISE 16 

WINE 3 

WlW 10 

HElSE 35 

NElW 20  

S E l N  8 

W / W  7 

SEIN€ 27 

SVlNV 14 

hVtSv 2 

NElW 10 

S E l N  3 

SEIS€ 3 

WISE 3 

NEISU 20 

WElNE LO 

%VINE 10 

XlN 3 

-- 
OPE R A T 0  R 

FEE 
STATE 
PERMIT 

mpl -1. 

1986 
8-3-74 

1992 
9-23-74 

2008 
4-8-75 

2009 
3-26-75 

2010 
1-8-75 

201 1 
6-12-75 

2012 
6-11-75 

2017 
4-8-75 

I 
2023 

2-7-75 

2025 
4-8-75 

2026 
1-6-75 

2028 
4-6-75 

2106 
7-23-75 

2107 
8-30-15 

2130 
12-9-75 

2149 
10-12-76 

2152 
2-25-76 

2153 
2-26-76 

2154 
2-19-76 

215s 
2-27-76 

2161 
12-6-75 

2165 
3-22-76 

2166 
3-17-76 

2179 
3-29-76 

lassie Uunt T r u s t  
s i l l w r e  Unit 3-13 

Placid Oil co. 
Sta l lwor th  25-14 

8eldcn b Blake h Co. 
8.U. Barbour 16-2 

Belden L Blake h Co. 
B.U. Barbour 16-3 

Belden b Blake L Co. 
B.U- Barbour 16-6 

Belden L Blake h CO. 
1.U.  Barbcur 16-7 

Belden b Blake b Co. 
B.Y. Barbour 16-10 

Belden b Blake L Co. 
1.R. Wall E s t a t e  3-2 

k l l a r d  Expl- Inc. 
[ n t e r n a t i o d  Paper 10- 

Belden b Blake b Co. 
B.Y. Barbour 35-9 

Belco Pe t ro l eup  Corp. 
C.B. Gillmore e t  a1 

Louimiana b a d  b Expl. 
R i a l  Thornton 

Pruet L Rughea b Aqui. 
Johnson 7-4 

Pruet i Bughem Co. 
hrner 

Placid Oil Co. 
Ymck R i l l  14-44 

k t t y  O i l  co. 
I.U. Barbour 2-12 

Belden b Blake b Co. 
b.U. h r b o u r  

bclden b Blake b Co. 
hll et a1 3-14 

k l d e n  b B l a k e  C Co. 
I.U. hrbour et a1 

Belden L Blake 6 Co. 
hll e t  11 3-15 

Pruet i Rughcs Co. 
Sillmore 20-11 

Beldm b Blake i Co. 
B.U. Barbour e t  a1 

Belden L Blake b Co. 
B.U. Barbour e t  AI 

Eelden b Blake L Ca .  
Uall ec a1 3-11 

LOCATION 

Scc T. R. 

8 W  2t 

7N 2E 

3N 2E 

3 N  2E 

3N 2E 

3N 2E 

3N ZE 

3N 2E 

5N 3E 

ON 2E 

9N 2€ 

10s 1u 

1ON l E  

ION N 

1ON N 

3 N  2E 

3u 2J! 

3N 2E 

3N 2E 

3N 2E 

9N 2E 

3s u 

3N 2E 

3N 21 

hmnnwr 
mprwiun 

P F l  

214 

215 

144 

143 

144 

137 

133 

161 

200 
250 

143 
156 

102 
200 

199 

188 

210 

182 

104 
208 
Z60 
277 

150 

146 

143 

144 

210 

139 

146 

140 

C _- 
cnp:r. 

Ih 
Ube. - 
12.475 

12.748 

6.080 

6.218 

5,790 

5.679 

5.526 

5.468 

13.328 
14.991 

5.464 
7.090 

2.761 
12.238 

11.497 

10.927 

12.781 

11.470 

3.134 
16.639 

16.212 
15.m 

5.776 

6.025 

5.695 

5.769 

11.648 

5.797 

3..634 

3.556 

T H t  RMAUGEOPRESSURE D A T I  
im .ll.r 
'0*11Urn 
bn.1 

5 

6 

4 

5 

7 

7 

4 

4 

5 
14 

4 
5 

3 
5 

4 

6 

6 

3 

2 
7 

13 
4 

14 

6 

19 

5 

7 

8 

10 

5 

Mud 
dcnuw 
Ibr h l l  

9.5 

9 .4  

.9.1 

9 .1  

9 .3 

9.5 

9 .1  

9.1 

9 .5  
12.2 

9 .8  
9.4 

8 .9  
9.5 

9 . 3  

9 . 2  

9 . 2  

9.3 

8 .9  
-9 .4 
18.5 
17.5 

9 .4  

9 .5  

9 .2  

9.7 

9.7 

9.1 

9.1 

9.1 

F u m i  1 4  w 

A U  
or 

l o r p h l e t  

U p e s v i l l e  

(Lower) Tuscaloosi  

( L w e r )  T u s c a l m s .  

(Lower) n s c a l o o s .  

(Lover) Tusca loos  

[Lcver) Tuscaloosr  

i a y n e s v i l l e  
YorpNet 

(Lower) Tuscaloos. 
Early Cre t aceous  

Selma 
Norphlec 

Norphlet  

l o r p h l e t  

Vorphlet 

:Lowr) Tusca loos i  

hr ly  Cretaceous 

[ h e r )  Tuacalooal  

Lrly Cretaceous 

U y n e s v i l l e  

(Lover) Tusoloos.  

(Lower) Tuacalooa 

pfi10 
7i- 

1.19 

1.17 

1.28 

1.24 

1.35 

1.25 

1.21 

1.37 

1.01 
1.23 

1.41 
1.27 

/ 

1.30 
1.10 

1.16 

1.12 

1.13 

1.01 

1.21 
0.97 
1.25 
1.30 

1.45 

1.33 

1.35 

1.35 

1.24 

1.26 

1-42 

1.33 

i 
'2 

3.01 

0.80 

1.03 

0.90 
5.98 
2.41 
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PERMIT 

and. d.u 

(Lover) T u s c a l w s i  

( h e r )  T u s c a l w u  

b r l y  Cretaceous 

Smackover 

Norphle t  

Norphlet  

Norphle t  

Smackover 

Eutav 

Sma c kover  

(Lower) Tusceloos. 

( l o w e r )  T u s c a l w s ,  

(Lover) Tuscaloos. 

(Laver) Tuecaloosi  

Smackover 

SMC kove r 

Smac kove r 

R . y n e s v i l l e  
Norphlct  

I inynesvi l le  

2180 
3-18-76 

2181 
3-26-76 

2182 
2-14-77 

2185 
2-12-76 

2236 
6-19-76 

2238 
7-17-76 

2247 
9-18-76 

2248 
2-13-76 

2256 
8-16-76 

2263 
11-1-76 

22868 
4-2-77 

22876 
4-2-77 

22888 
2-24-77 

I 

22906 
3-29-77 

I 

2327 
3-477 

2328 
2-20-77 

2341 
5-6-77 

2343 
8-19-77 

2430 
2-28-17 

2460 
5-26-78 

SE/NU 

WINE 

M/SE 

SE/SU 

NUISE 

NU/m 

SUlW 

SUlNU 

W I S E  

SU/ hW 

SUINU 

NE/NU 

Nl?/sw 

WlW 

SEINE 

Belden 4 Blake 6 Co. 
et ml 3-6 I 

2484 Union Oil Co. of C a l i f .  
5-27-78 C.K. Anderson 

Belden 4 Blake 6 Co. 
W a l l  e t  d 3-7 

&Iden 4 Blake Corp.  
W a l l  e t  ml 3-9 

Pruet  6 Ihghes CO. 
Gray hit 10-14 

P r u e t  6 -has Co. 
Coats Unit 10-10 

P l a c i d  O i l  to. 
Pugh 5-6 

P l a c i d  Oil Co. 
N o r r i s  1&5 

P l a c i d  Oil Co. 
Woumck R i l l  15-8 

Alcorn Production Co. 
J.W. Wilson E s t a t e  

P l a c i d  Oil Co. 
Turner 13-21 

Belden 6 Blake COCP. 
W a l l  et rl Unit 3-3 

Belden 6 Blake Corp. 
Wall e t  ml Unit 3-U 

Belden 4 Blake 6 1.3. 
Wall e t  11 2-11 

Belden 4 Blake 6 Co. 
Wall e t  ml 2-13 

1Plac ld .Ml  CO. 
Imrner 1325 

t l ldrnc 4 Uatkins 
Gray 14-11 

Enon Cow. 
Cross ’hrmr 14-8A 

, S h e l l  O i l  Co. 
1M.U. Smltb e t  a1 

SE/W 

Hidroc vitlrlna 
G i l l m o r e  14-10 I 

2510 
1-21-78 

2622 
3-11-79 

2634 
1-26-79 

2646 
4-9-19 

P l a c i d  Oil Co. 
Laurence 29-10 I 
Spooner Pe t ro leum Co. 
C h o l i n g u  

PrueC Oil Co. et a1 
Roven 19-13 

James B. Furrh.  Jr. 
R.H. hagan 

n i d r a  b Uacklns 
Pugh 3-9 I S E  

3 

3 

3 

10 

10 

5 

10 

14 

36 

13 

3 

3 

2 

2 

13 

14 

14 

3 

14 

29 

19 

25 

19 

16 
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3 N  2L 

3 N  2E 

3N 21 

8 N  2E 

8N 2E 

9 N  1E 

9N 1E 

ION N 

9N 1E 

ION N 

3N 2E 

3 N  ZE 

3 N  2E 

3 N  2E 

ION 2v 

8N 2E 

ION ZV 

5N 2E 

8N 2E 

10N 1U 

7N 2E 

7N 2E 

7N 2E 

ION 1U 

8 N  2E 
I I 

)omhor. 
rnprafur .  

Wl 

140 

143 

162 

210 

212 

210 

190 

187 
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182 

132 

136 

138 
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190 

206 

177 

183 
224 

209 

210 

126 
201 
221 

220 
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190 
224 

198 

200 

C. F O T + E  R tL A UGEOP A ESSURE DATA __ - - 
h . e W  

It1 I 
*It-. 

5.846 

5.694 

6.953 

12.558 

12.234 

12.810 

i2.siz 

11409 

4.220 

11.255 

3.532 

5.793 

5.677 

5.855 

11,309 

12.283 

11.203 

10.370 
12.037 

12.215 

13.177 

2.660 
12.178 
13.300 

12.668 
13.424 

11.651 
12.930 

11.498 

12.415 

- _ _  
6- *Re 
IYI.IIM 

(hn I 

8 

3 

3 

7 

8 

5 

5 

7 

I 

7 

3 

3 

6 

24 

4 

6 

5 

8 t  
11 

8 

6 

64 
sr, 
8 

5 
20 

11: 

‘ 8  

10 

9.4 

9.3 

9.6 

9.3 

9.3 

9.6 

9.6 

9.1 

9.4 

9.1 

9.4 

9.1 

9.2 

9.1 

9.3 

9.1 

9.3 

9.1 
8.5 

9.3 

9.5 

9.2 
7.3 
10.0 

9.4 
9.5 

9.3 
9.9 

9.4 

9.2 

y n r a v i l l e  

> l a l a l e d  I 
( V F l l W  

1 

1.27 

1.35 

1.38 

1.15 

1.20 

1.12 

0.99 

1.06 

1.47 

1.03 

1.19 

1.21 

1.27 

1.23 

1.10 

1.14 

0.99 

1.13 
1.31 

1.17 

1.09 

2.26 
1.11 
1.17 

1.22 
1.25 

1.06 
1.22 

1.15 

1-08 

11-u 
i 
‘2 

2.b6 

0.79 
1.78 

1.85 

2.66 
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amd. d.1. 

2647 
6- 19- 7 9 

2660 
3-2-79 

2701 
5-18-79 

,2708 
5-13-79 

~ 

OPE RATOR 
FEE 

lidroc b Uatkios 
by 27-10 

'ruet-h Hughes Oper. 
'ace Unit 29-16 

'ruet Prod.-Spooner 
ilco Land b Timber 26-6 

:lorida Gas E x p l .  
I.R. Mattmuller et a1 

LOCATION 

See. T. R. 

1ON 2U 

ION 1U 

6N 2E 

6N 5E 

k h o l .  

P F l  
mpr.NN 

200 

210 

208 

228 

GEOTHERMI 
De& 
wubu. 
Ih.1 

12.564 

12.630 

11.811 

13.228 

GEOPRE 
M u d  

dmiiy 
Ilbs./crl) 

9.3 

9.6 

10.4 

9.5 

URE DATA 
Fornulion 

U 
Agc - 

,meckover 

lorphlet 

a p e  svi lle 

mackover 

Glculared I 
P F l l O  

1 

1.07 

1.14 

1.20 

1.22 

adsenu 
h.1 

'2 
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E 

T. 
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N. 

T. 
6 
N. 

T. 
5 
N. 

T. 
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--I 
R.  22 E .  

I I 1 

t I t 1 ~ 4 1 7  

EXPLANATION 
WELL AND PERMIT NUMBER 

0 5 10 MILES 

0 5 10 15 KILOMETERS 
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T. 
3 

N. 

FIGURE 54. Coffee County map showing l o c a t i o n s  of w e l l s  
f o r  which geothermal d a t a  are l i s t e d  i n  Appendix B 
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PERMIT 

h m d  dau 

412 
1-28-5. 

417 
2-15-51 

l 489  
i-7-56 

542  
5- 2 6- 5;  
I , 

I 

OPERATOR 
FEE 

E.B. LaRue 
Andrew J. Page 

Blair  Oil 6 Cas CO. 
H.C. Thames 

Robert W. Williams 
Charley Prestvood 

Seaboard Oil Co. 
R.S. Strickland 

LOCATION 

Sec T A. 

6 

6 

8 

33 

6N 2OE 

4N 21E 

7N 22E 

5N 21E 

>ownhole 
'rnpeiaturi 

IOFI 

94 

117 

110 

115 
120 

C 
h p l h  
subu* 

I11 ) 

3.330 

3.435 

2;405 

1.963 
3.291 

ime *trrr Mud 
denriry 
ltbs /gall 

9 . 4  

9.4 

9.8 

9 . 6  
9 .9  

h r l y  Cretaceous 

arly Cretaceous 

Lover) Tuscaloos 

elma 
arly Cretaceous 

G l a h r c d  Gradtmu 
IOFIlI 

1 

0.m 

1 . u  

1.83 

2 . 5 0  
1.64 
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'2 
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208 



60
Z 

rn
 

I
C

 

m
 

rn
 

A
 



STATE 
PERMIT 

h d  d.1, 

132 
4-7-47 

204 
3-29-5C 

350 
6- 18-52 

390 
11-13-52 

397 
12- 18-52 

410 
1-5-53 

469 
8-14-53 , 

472 
8-23-53 

549 
6-7-54 

560 
9-2-54 

, 
675 

6-24-56 

1524 
1-20-69 

1540 
2-5-70 

I 

1564 
8-16-70 

I653 
11j6-71 

I 

1657 
1-20-71 

1695 

I 

3-12-72 

1710 
4-9-72 

1747 
8-20-72 

1824 
2-27-73 

1827 
3 - 2 2 - 7 4 

I851 
6-7-73 

1908 
1-13-73 

2016 
4-1-77 

OFERATOR 
FEE 

Hunt O i l  Co. 
T.R.  H i l l e r  K i l l  no. 5 

John S. Nei lson  
U.C. Brant ley  

Southern C a l i f .  P e t r o .  
Evergreen Heading Co. 

Lyle Cashion Co. 
Y.A. Godvln 

Lyle Cashion Co. 
T.E. XcYil lan 

Lyle Cashion Co. 
Grief BKOS. Cooperage 

Lyle Cashion Co. 
d.K. Borton. J r .  

Lyle Cashion Co. 
J . W .  Denning e t  a1 

Sunnyland C o n t r a c t i n g  
Dock Hixon e t  ux 

3eorge D. Hunt 
' I d i l l e n  Day 

\.Id. Williams Drlg. 
D.T. Hyde e t  a1 

E.L. Er ickaon e t  a1 
4lger -Sul l ivan  Tenants  

Pruct 6 Hughes C o .  
T.R. Hiller H i l l  Co. 

kson O i l  6 LL6E 
l.U. McMllan T r u s t  

a u i a l a n a  Land 6 t i p l .  
U i a  e t  a1 

;henandoah Oil et a1 
dger-Tenants  21-2 

,henandoah Oil et a1 
i lger-Tenants  27-12 

'he S u p e r i o r  O i l  Co. 
I . W .  Hctlillan T r u s t  

:enneco Oil Co. 
i l g e r  S u l l i v a n  "A" 

I.H. Huber Corp. 
k i e f  B r o t h e r s  2-6 

renneco Oil Co. 
i lger -Sul l ivan  "C" 

lmerada l less Corp. 
ioodrov Jackson  Heirs 

b e r a d a  Heos Corp. 
3 Leigh-YcYillan Tr. 

lack E. S tack .  J r -  
) .D .  Cllmore Uni t  24-2 

1 

19 

12 

35 

26 

34 

22 

12 

27 

9 

27 

31 

23 

27 

35 

21 

27 

24 

31 

2 

35 

13 

24 

26 

4N 11E 

6N IOE 

6N 111 

5N 1lE 

5N 11E 

5N 11E 

5N 11E 

5N 11E 

9N 11E 

4N 10E 

6N 11E 

SN 8E 

3N 13L 

LN 101 

4N 1OE 

7N 10E 

7N 111 

4N 9E 

4N 7E 

5N 9E 

LH 7E 

41 BE 

4N BE 

4N 8E 

kbl .  

'rnpfswn 
(OF1 

166 

124 

128 
132 

130 

135 

l l h  

130 

129 

128 

136 

126 

220 

192 

202 

208 
220 

180 

162 

120 
200 
2 M  

236 

175 
177 

210 

208 

216 
219 

218 

GEOTHERMAUGEOPRESSUHE DATA 
DrPm 

Itr) 

8.051 

4.658 

4,588 
5.548 

4.686 

4.580 

4.676 

4.557 

4.322 

3.363 

5.087 

4.055 

12.903 

12.570 

12.083 

12.487 
12.899 

10.346 

8.541 

2.642 
11.825 
12.192 

1h.018 

9.806 
10.096 

13.295 

11.955 

12.577 
12.691 

12.513 

-- 
I r n  .h.r 
rwllllm 
bn.1 

? 

2 

6 
2% 

2 

14 

2 

2 

2 

2 

24 

2 

5 

6 

6 

8 
8 

6 

5 

2 
4 
5 

6 

5 
4 

7 

6 

7 
8 

8 

UUd 
dmuw 
IIlmJYl 

10.0 

10.3 

9.7 
9.5 

9.6 

9.6 

9.3 

9.7 

9.8 

9.4 

9.5 

9.9 

9.6 

9.5 

9.5 

9.8 
9.9 

9.2 

9.0 

9.1 
10.6 
10.8 

9.6 

9.0 
9.0 

9.8 

9.5 

9.9 
9-h 

9.3 

E a r l y  Cretaceous 

E a r l y  Cretaceous 

E a r l y  Cretaceous 
Ear ly  Cre taceom 

b ~ l y  Cretaceous 

Early Cretaceoua 

E a r l y  Cretaceous 

h r l y  Cretaceous 

Early Cretaceoua 

h r l y  Cretsceous 
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FIGURE 60. Area within Escaabia County showing locations of wells 
included in Appendix B that bottom in Cretaceous Age rocks. 
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FIGURE 61. Area within Escambia County showing locations of wells 
included in Appendix B that bottom in Jurassic Age rocks 
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Atkinson Oil No. 2 

Sunnyland Concractg. Co. 
Kenneth George 

Humble 011 6 Ref. Co. 
Pollard Oil Unit No. 7 

Sunnyland Contractg. Co. 
N.D. Finlay 

Humble Oil h Ref. b. 
nrs. L. Congletoa N o .  3 

The California Co. 
Atkiason O i l  TNSC No. 2 

Gulf Refining Co. 
F. Nat' l .  Bank of S b l l e  

Clinch Drilling Eo. 
1. Hiles Estate 

Gulf Reflnlng Co. 
Alger-Sulllvan Lamb. b. 

hrbln Bond 6 Co.,  Inc. 
C.C. Huxford 

Durbin Bond 6 Co.. Inc. 
?LcMllan Trust 

18 

12 

I1 

11 

11 

11 

13 

7 

31 

13 

12 

30 

12 

2 

5 

36 

20 

7 

7 

18 

27 

27 

26 

35 

I I  

9 

HE/W 

NlJ/SW 

SEISE 

WISE 

%/YE 

SEISE 

W I N E  

WISE 

NElSE 

%,'ST 

SEISE 

si1 si 

W I S E  

SEISE 

SUISU 

. 
SEINE 

NEINE 

W f S U  

WIW 

SEINE 

SEINE 

S U I N E  

N E I S '  

WINE 

SVlSU 

SlNu 

IN 9 E  

IN BE 

IN 8E 

IN 8 E  

IR 8E 

IN BE 

IN 8E 

1 N  8E 

2N 9E 

IN BE 

1R BE 

I N  11E 

IN 8 E  

IN 8E 

1N 10E 

1 N  11E 

2N BE 

I N  9E  

IN 9E 

I N  9E 

1 N  111 

2N 8E 

I N  7E 

3N 7E 

2N 9 E  

3N 10E 

I 

3 a n h r r c  
, r n w t a i w *  

P F  1 

I38 

1-55 

142 

I N  

142 

143 

1% 

130 

140 

146 

I42 

136 

137 
138 

169 

1 44 

.I44 

140 

150 

140 

146 

138 

150 
173 

147 

142 

143 

166 

223 

G EOT H E ti ?A AUGEOPRESSURE DATA 
DcDIh 
sub=. 

111 I 

5.965 

5.964 

5.984 

5.983 

5.975 

5.979 

5.909 

6.351 

6.071 

6.420 

5.910 

6.007 

5.611 
6,236 

6.674 

5.929 

6.095 

5.9S6 

5.964 

6.426 

5.969 

5.871 

5.705 
6.651 

6.750 

5.853 

5.969 

5.462 

Mud 
* M W  
llbr.19*) 

9.1 

9.2 - 

9.3 

9.1 

9.3 

9.4 

9-6 

9.0 

9.7 

9.2 

9.7 

10.3 

9.8 
9.8 

9.5 

10.0 

9.4 

9.7 

9.8 

9.5 

9.8 

9.5 

9.3 
9.3 

10.0 

9.4 

9.7 

9.6 

F u M lion 

A T  
of 

(Lover)Tuacaloosa 

[Lover)Tuscaloosa 

[Lover)Tuscaloosa 

[Louer)Tuscaloosa 

[Louer)Tuscaloosa 

[Louer)Tuscaloosa 

bwer)Tuscaloosa 

brly Cretaceous 

h r l y  Cretaceous 

Lrly Cretaceous 

[Lourr)Tuscaloosa 

L r l y  Cretaceous 

(Upper)Tuscaloosa 
[Lover)Tuscaloosa 

Early Cretaceous 

Early Cretaceous 

Early Cretaceous 

Early Cretaceous 

(Louer)Tuscaloosa 

Early Cretaceous 

(Upper)Tuscaloosa 
Early Cretaceous 

Farly Cretaceous 

Ear ly  Cretaceous 

Early Cretaceous 

Early Cretaceous 

I ° F / l C  
1 

1.21 

1.32 

1.27 

1-16 

1.27 

1.29 

1.18 

1-01 

1.22 

1.25 

1.28 

1.16 

1-26 
I .  I 5  

1.24 

1.31 

1.28 

1-20  

1.41 

1.15 

1.34 

1.23 

1.47 
1.61 

1.20 

1.30 

1;30 

1-83 

I )  
- 2  

0.16 

2.43 



or-1 

6Z-1 

sz-1 

92.1 

LZ'l 

LZ' 

OE - 
CZ' 

62' 

iz-1 

L0.1 

1z.1 

BZ'I 

I E ' I  

s z - 1  

E0'1 

7Z.I 

6L'J 

EZ'I 

SE-1  

9Z'l 

82'1 

Z E ' I  

O Z ' 1  

9Z-I 

LZ'I 

)L/J,,I 
p a l p , " :  ": 

1-01 

9-6 

Z'6 

8'6 

9-6 

8 '6  

5'6 

S-6 

2'6 

E'6 

5 ' 6  

2'6 

8'6 

2'6 

2'6 

0'01 

8'6 

8'6 

2'6 

0-01 

7-6 

9'6 

7'6 

6'6 

8'6 

C'6 

LEC.9 

918'6 

86C.9 

7L8.5 

ICL.'S 

L96'S 

S97'S 

902'9 

8Zf 'F 

272.9 

091'9 

t76'2 

160'9 

056'S 

07C.9 

ZIB'S 

816's 

OS0'9 

120'9 

89C.9 

LS8.S 

1~9's 

O S t ' S  

LlS.9 

LZL'S 

809'9 

7 
uidao 
tacqns 

3 

BZZ 

os 1 

171 

971 

071 

6CI 

271 

LE1 

971 

071 

Z71 

LE1 

BE1 

771 

(71 

S71 

921 

BE 1 

711 

071 

ZS1 

071 

BE I 

BE1 

7'71 

BET 

05 I 

( 4 . 3 )  
.,"lrl>ifUI 

~ i O l l Y I . 0 ,  

3s si 

3Zl SI 

3L I1 

311 SI 

301 xc 

a11 XI 

3 E l  h'z 

39 NZ 

36 h'l 

36 N1 

36 I1 

38 h'I 

36 SZ 

38 si 

a9 si 

X I  K1 

38 SI 

38 Kl' 

301 N1 

39 NZ 

38 HZ 

311 NZ 

311 NZ 

39 Nl 

311 NZ 

39 NZ 

01 

1Z 

01 

LI 

l i  

8 Z  

1E 

IZ 

81 

62 

E 

ZI 

0: 

6 

sc 

SI 

z1 

01 

L 

ZE 

7 

81 

6 

71 

61 

62 

7 s - s i - L  
ozs 

7S-01-f 
175 

7s-L-7 
OCF 

7s-SZ-E 
6z5 

7s-BZ-z 
515 

7s-01 - C  
725 

7s-(1-z 
ZZS 

PS-CZ-t 
1 ZC 

7s-22-1 
115 

5-61-21 
015 

7s-E-Z 
805 

75- 1 Z-7 
105 

CS-L-Z1 
902 

CF-CZ-I 
66 7 

CS-7 I -  I 
167 

CS-6-i I 
967 

ES-01-z 
567 



STATE OPERATOR 
P t H h l l l  I F E E  

ldtcnu 
I I  

'2 

0.40 

1.82 

0.61 

1.73 

0.62 

T.Rr 

556 
8-11-54 

559 
8-31-54 

567 
9-29-54 

582 
1-20-55 

583 
1-6-55 

586 
1-17-55 

Culf Refining Co. 
h l l i e  Jackaon et a1 

Gulf Refining Co. 
A-S Iab .  "B" No. 2 

Walter P. Hamilton 
A.E. Stone et a1 

Hamilton b A m u r  
no7 kmc 

Hamilton L Amour 
Atklnson Oil Trust 

Seaboard Oil Co. 
Alger-Sullivan b b -  Co. 

N f W  

SEfSE 

hVfSE 

Wf X J  

SEIYE 

SUf SE 

33 

16 

3 

6 

7 

34 

4 

34 

2 

16 

18 

29 

21 

9 

9 

9 

17 

31 

24 

5 

18 

31 

18 

1 1  

24 

Early Cretaceoua 

(Louer)Tuscaloosa 

Early Cretaceous 

Early Cretaceous 

Early Cretaceous 

Early Cretaceoun 
Early Cretaceous 

Eutav 
Early Cretaceous 

Early Cretaceous 

Early Cretaceous 

Early Cretaceous 

(Lmer)Tuocaloosa 

(L0Wer)Tuscaloosa 

(LoverITuscaloosa 

Early Cretaceous 
Early Cretaceous 

(Lover)Tuscaloosa 

Early Cretaceous 

(Lower)Tuscaloosa 

Early Cretaceous 
Early Cretaceous 
Early Cretaceous 
Early Cretaceous 

(lover) Tuscalooaa 

Early Cretaceoua 

(Lover)Tuscaloosa 

(Louer)Tuscaloosa 

(Lover)Turcalooaa 

Cotton Valley 
liryn,rvllle 

Z N  9E 

3N 7E 

1N SE 

1N 9E 

2N 13E 

2 N  6E 

1N 8E 

2N BE 

2N 9E 

3Y 6E 

2 s  5E 

3N 12E 

1N 9E 

1N ?E 

1N I€ 

IN 8E 

3 N  8E 

2w 8E 

ZN 5E 

1N BE 

1w 9E 

IN 9E 

1s 9E 

I N  BE 

1Y BE 

588 
2-4-55 

602 
5-4-55 

610 
8-15-55 

645 
3-19-56 

669' 
5-25-56 

716' 
10-24-56 

77-61 
11-18-$6 

717 1 
2-21-57 

I 
I 

763 
3-15-57 

764 
4-1-57 

1168 
7-7-62 

1273 1 
1 - 2 0 4 3  

1281 
11-21-63 

1310 
5-26-64 

1331 
11-10-64 

1357 
6-19-65 

1107 
9-8-67 

1460 
0-15-68 

1469A 
1-24-69 I 

Downhole 
rmwraiw 
(OF, 

162 

140 

14s 

150 

126 

150 
152 

129 
148 

148 

135 

140 

155 

122 

144 

195 
194 

140 

110 

140 

181 
198 
198 
210 

143 

200 

138 

162 

ILL 

240 
250 

256 
278 

Seaboard Oil Co. 
S.C. nammac S E f S U  

Justiss-tkars Oil Co. 
Alger-Sullivan Inb. 6. S K f h u  

Ray L. Estabrook 
C.C. liuxford. Sr. SLf SE 

Ray L. Escabrook 
Alger-Sullivan Lpb. Co. I;f/Sc 

M.B. Rudrmn et a1 
Alger-Sullivan Inb. Co. SEISL 

Ray I. Estabrwk 
T.R. Hiller H i l l  Co. X-:/!S 

Thomas kHillan 
M.T. Harris 5L'f ?;r 

Zach Brooka Drlg. Co. 
Alger-Sullivan bb. Co. JWINU 

Zach Brooks Drlg. C a .  
Alger-Sullivan b b . N o .  2 WlW 

C.D. Armour b Sunnyland 
Algcr-Sullivm Lmb. CO. W f h W  

Xobico Oil Co. 
Alger Tenants in ccmbn S V l S E  

Califomla Co. 
Calco-Alger Tenants hWfSE 

LaGrange Pet. Co. 
Ely &Gee SEINE 

C.H. J e t t  Drlg. Co. 
Alger-tenanta S U I S I  

Agnes Gangleton SElXE 

Dick D. Quin 
T.P. Klller Mill W/SE 

Arden A. Anderson 
A. Llater e t  a1 A-1 SElhV 

Humble O i l  L Ref. b. 
Bernice S. lJessner et a1 N E f S E  

Newkirk-Anderson 

Humble O i l  b Ref. to. 
Ray E. Loper et a1 5ElW 

( 

OIPVl 
*a 

(11 I 

5 . 9 u  

5.710 

6,512 

6.696 

5.391 

6.352 
6.850 

5.366 
6.392 

6.518 

5,380 

6.043 

6.589 

5.060 

5.619 

b.183 
1.798 

i.257 

i.225 

i.654 

i.944 
1.728 
1.251 
1.946 

1.085 

1.315 

i ,768 

bi266 

1.787 

I. 128 
4.745 

5.990 
5,366 

THERM 
I M  .Iter 
r n h u m  
lhrr b 

2k 

3 

2 

2 

14 

24 
14 

2 
2 

2 

2 

2'1 

2 

2 

24 

3 
2 

2 

2 

2 

2 
3 

H 
b 

4 

6 

3 

3 

6 

9 
7 

6 
5 

'GEOPRESSURE DATG 

Olnl I 

9.7 

9.5 

10.0 

10.2 

9.7 

10.2 
10.5 

9.9 
9.6 

10.6 

9.8 

9.9 

10.5 

9.8 

9.9 

10.3 
10.3 

9.6 

9.6 

9.7 

9.6 
9.7 

10.0 
10.3 

9.5 

9.7 

9.5 

9.2 

10.9 

9.b 
9.4 

Glculared 
P F / l <  

1 

1.28 

1.30 

1.21 

1.25 

1.11 

1.32 
1.23 

1.12 
1.28 

1.26 

1.15 

1.22 

1.35 

1-11 

1.18 

1.27 
1.19 

1.18 

0 .71  

1.31 

1.66 
1.36 
1.17 
1.21 

1.27 

1.30 

1.25 

1.22 

1.35 

1.33 
1.25 

1-27 
1.18 

225 



S 1 A T i  
PEHh'lT 

hnd 6 1 .  

77 
-69 

1486 
5-23-69 

1489 
3-11-69 

1493 
10-3lb6' 

1495 
4-30-69 

1510 
8-27-69 

1517 
4-9-10 

1519 
11-1-69 

1523 
10-23-65 

1528 
2-20-70 

1530 
3-9-IC 

1534 
1-12-70 

1542 
5-22-70 

1548 
1-20-70 

1558 
1 4 - 7 0  

1562 
5-31-70 

1568 
11-1 1-?O 

1572 
1-19-71 

1575 
12-29-70 

Early Cretaceous 
Norphlet 

Norphlet 

Horphlet 

Buckner 
Buckner 
Norphle t 

Hapnesvllle 
Smackover 
Norphlet 

Buckner 
Horphlct 

Haynesville 
Norphlet 

Norphl e t  

Norphlet 

Eaple Hills 

Buckner 
Norphlet 

Cotton Valley 
Rsynesville 
Lorunn 

Cotton Valley 
Buckner 
Norphlet 

Rayoeiville 
Louano 

Palczoic 
(Cryntalline) 

Rspemville 
Norphlct 

Selma 
Rspe.pllle 
Paleozoic 

Raync~sllle 
Norphlet .. 

Norphlet 

OPERATOh LOCATIC!:d I 
F E E  I 

I 1 S r c ' T H  

Humble 011 4 R e f .  Eo. 
JcrnlRan. Jr.. et a1 ;WINE 

Rmble Oil 4 Ref .  b. 
E.L. Godvia et a1 NE/= 

Rmble Oil L Ref. Co. 
Ruxford et a1 NE/- 

Rumble Oil L Ref. Co. 
Alper ten. No. 2 et a1 N E l W  

Humble Oil 4 Ref. Co. 
Huxford et a1 Ro. 2 W/SE 

Pennzoil Oaited. Inc. 
Wright e t  01 WlW 

Rumble Oil b R e f .  CO. 
T.A. C r o b  Cas h i t  6 W/NE 

I 
I 

Rumble Oil b Ref. Co. 
M.F. Povell Car Unit 19 SE/W 

Rumble Oil b R e f .  Co. 
R.E. Loper Cas Unit 13 SE/W 

Ihrrphy Oil Corp.  
Auxford 

irable Oil L Ref. Co. 
iteward Goa Unit 11 

3lmm Oil Co. 
Upx-tenanta 2 

Iumble Oil L Ref. Co. 
aper C ~ B  Unit 12 

humble Oil 4 Ref. Co. 
Uller Unit 32 I&. 2 

ihell Oil Co. 
figer-renantm 

%erron Oil Co. 
kott Paqcr Co. e t  a1 

lumble M 1  b Ref. Co. 

SE/W ;" 

20 

18 

15 

10 

3 

3 

6 

19 

13 

16 

11 

15 

12 

3 

33 

32 

24 

29 

32 

IN 9E 

IN 9 E  

2N 9E 

IN 8E 

2N 9E 

IN 9E 

IN 8E 

I N  9E 

IN BE 

2N 9E 

1R 8E 

1R BE 

i n  BE 

in  8~ 

3R 111 

1 1  91 

3R 5c 

2s 6L 

in  9c 

I ' J i  , 

139 
250 

251 

236 

222 
266 
285 

205 
230 
226 

260 
257 

229 
237 

2 38 

236 

230 

241 
271 

225 
222 
265 

225 
238 
240 

218 
252 

235 

236 
247 

130 
229 
232 

224 
262 

260 

If! ; -- 

b .478  
15.557 

15, 2b8 

14.573 

14.690 
15.036 
15.378 

13.831 
16.228 
14.414 

14.321 
16.737 

16.456 
15.283 

15.337 

15,217 

16,721 

1,801 
5.144 

1,.328 
1.536 
5.438 

1,107 
b.793 
5,248 

1 ,334 
5.322 

3.860 

4.239 
5.520 

3.217 
3.831 
4.743 

4.m 
5.792 

5.491 

___ 
TH a'lr  

1 1 1  ! 

' 1 l 1 l I l T  

% 
6 

8 

4 

8 
8 
5 

6 
7 
8 

6 
18 

6 
6 

6 

6 

7 

5 
8 

6 
6 
IC 

5 
5 
5 

6b 
YI 

10 

6 
1 

3 
6 
6 

7 
9 

8 

9.3 
10.2 

10.3 

7 

9.6 
14.5 
10.5 

9 .9  
10.2 
10.2 

10.6 
10.6 

9.4 
10.4 

10.5 

10.5 

10.3 

15.0 
10.6 

9.5 
9.4 

10.8 

10.5 
10.5 
11.3 

9.9 
11.0 

9.8 

9.6 
10.5 

9.8 
9.3 

10.1 

9.8 
11.0 

10.4 

-r- - 
~- 

1 . 1 3  
1 . 1 F  

1 . 2 3  

1.17 

1.06 
1.33 
1.42 

1.01 
1 .15  
1.11 

1.35 
1.30 

1.13  
1.12 

1.12 

1.12 

1.11 

1.18 
1.35 

1.29 
1.08 
1.29 

1.31 
1.16 
1.16 

1.06 
1.21 

1.22 

1.19 
1.17 

1.99 
1.18 
1.13 

1.09 
1.24 

1.25 

Î- 

1.22 

12.72 
5.5b 

6.30 

0.97 

8.75 

19.86 

0.48 
0.44 

3.64 

0.86 

0.93 
0 .33  

2.95 

226 



STATt  
PERMIT 

bmd (Ute 

1603 
5-19-71 

1621 
9-15-71 

1641 
10-15-71 

1649 
12-17-71 

1654 
5-2-72 

1656 
10-20-71 

1663 
12-9-71 

1669 
6-3-72 

1672 
3-6-72 

1674 
2-23-72 

1679 
8-4-72 

1680 
2-27-72 

1681 
2-29-72 

1683 
2-1-72 

1691 
7-3-72 

1704 
6-2-72 

1705 
8-21-72 

1738 
8-22-72 

1744 
8-20-72 

1750 
10-28-7 

I753 
3-11-73 

i LOCAT ION OPE RATOli 
F E €  

I 5cc T. A 

Quintam Prod. Co. 
Alger - tenants  

suisu 
I 

W/SU 

SElNU 

SEI= 

XEISU 

NE/NU 

SE/N€ 

W i S E  

SE/hV 

SUlSU 

SUI su 

SUINE 

SUI hV 

SEJSE 

SWINE 

W I S E  

SUI Nu 

SEINE 

SUI !s 

S E I S  

W o n  Co. .U.S.A. 
S t .  Line  Oil T r u s t  

Super ior  Oil, L.L.b E. 
Kil le r -S t .  L i n e  Trust 

t l a l la rd  Erplor. CO. 
Inter. Paper  e t  a1 

Exxon Co.. U.S.A. 
I . R .  Miller 32-3 

Humble Oil b Ref. 
R.E. Loper No. 11 

Super ior  O i l .  L.L. b E. 
I.R. Yiller A-1 

Hunble 011 b Ref.  
I . R .  Hiller 32-1 

Chevron Oil Co. 
Bayard Eving e t  a1 

Plac id  Oil Co. 
Digman 31-6 

La. Land b Explor.  
SL. Regis e t  a1 

Get ty  Oil co. 
S c o t t  Paper 9-13 

Aaoco Prod. Co. 
Jessie S t a n t o n  

Super ior  Oil. L.L. b E. 
T.R. Hiller 6-1 

Exxon Co.. U.S.A. 
% l l e r - S u t e  Line  

W l l a r d  Explo.. Inc. 
Scott Paper  11-7 

Xal la rd  Explor. Inc. 
Scott Paper 3-10 

lnexco  Oil Co. 
D.U. Mc!4illan Trumt 

Hmble  O i l  b Ref. 
T.R. M i l l e r  H i l l  Co. 

L.. Land b Explor .  
T.R. %iller  Hi11 Co. 

X s l l a r d  f x p l o r .  Co. 
J.1. M i l e s  e t  a1 1-10 

17 

33 

22 

2 

32 

12 

16 

32 

16 

31 

29 

9 

14  

11 

31 

11 

3 

15 

31 

3; 

4 

IN 8t 

IN 9E 

IN IO€ 

1w 7E 

IN 9E 

IN 8E 

2X I1E 

IS 9E 

18 SE 

21 LE 

IN BE 

3N ' 6E 

IN 6E 

3N l l E  

IN 9E 

IN 7E 

IN IE 

3N 10E 

IS 9E 

3N 131 

IN 7E 

3anholt  
'mpra ture  

f°FI 

2bO 
256 

248 

I16 
118 
210 
228 

225 
263 

252 

152 

128 
198 
209 

247 

228 
250 

257 
283 

246 

248 

218 

204 
202 

242 

2 34 
162 

220 
256 

222 

262 

I IO 
212 

24 1 
264 

L E O T H E  HIAAUGEOPRESSURE DATA 
h P U I  

111 I 
w b v r  

L4.492 
15.638 

15.539 

3.143 
3.479 
13.735 
14.805 

I4.160 
L5.414 

,5.530 

6.011 

2.879 
2.631 
3.879 

5.460 

4:859 
6.367 

4.831 
5.766 

15.771 

14.025 

15.350 

11.620 
12.693 

15.562 

14.325 
15.561 

14.298 
15.438. 

13.203 

15.b8I 

2.273 
12.003 

11.289 
15.437 

-- 
#(le J f l C r  

l P I l l l l D n  

(h tL .1  

8 
7 

6 

2 

5 
7 

7 
6 

8 

5 

2 
6 
5 

11 

314 
? 

6 
6 

6 

3 

7 

13 
6 

4 

9 
7 

6 
6 

7 

7 

2 
6 

8 
8 

UUd 
h t l  
lIbr.193Il 

9.4 
10.5 

10.0 

9.5 
9.4 

10.1 
10.8 

9.5 
10.8 

10.8 

9.7 

9.4 
10.5 
10.8 

10.3 

10.4 
10.8 

9.4 
10.5 

10.6 

9.7 

10.7 

10.6 
10.8 

10.3 

9.2 
10.5 

9.1 
10.6 

9.1 

10.4 

8.8 
9.8 

9.0 
10.L 

Haynt sv l l l e  
burin 

J o r p h l e  t 

rertiary 
S e l m a  
Haynesvil 
Yorphle t 

Haynesvil 
Louann 

L O U U U  

Wwer )tusca loosa 

gelma 
:oCcon V a l l e y  
' a l e o r o i c  

( C r y s r a l l i n e )  

Corphlet  

i a y n e s v i l l e  
i o r p h l e r  

i m n c  svi l le  
i o r p h l e r  

Norphlet 

Buckner 

Buckner 

Heynesville 
Yerner 

Norphlec 

thynesville 
Norphlet  

Haynesville 
Norphlet 

Pa leozoic  
( C q s t a l l i n e )  

Norphlet  

k l m n  
T r i a r r i c ? i g n e o u s  

H a  yncsvi 1 I e 
Norphlet  

Gimiated 
Pfll( 

1 

1.20 
1.21 

1.17 

1.59 
1.49 
1.05 
1.09 

1.12 
1.28 

1.20 

1.43 

2.15 
1.05 
1.03 

1.17 

1.09 
1.12 

1.29 
1.38 . 

1 .14  

1.30 

1.19 

1.19 
1.07 

1.13 

1.17 
1.26 

1 .OB 
1.23 

1.18 

1.27 

1.9L 
1.23 

1 - 2 3  
1.28 

dienu 

'2 
1 

1-50 

0.60 
0.90 
1.68 

3.03 

0.72 
0.88 

1.46 

2.78 

2.27 

3.15 

1.18 

1 .os 

2.00 

227 



Haynesv i l l e  
Norphlet  

S o r p h l e t  

S o r p h l e t  

H a y n r s v i l l e  
S o r p h l e t  

S o r p h l e t  

Norph le t  

Hayrteavi l le  
Paleozoic 

P a l e o z o i c  
(Crvst; l l i n e )  

(Crys t a l l  inel 

1 

30 

29 

10 

31 

30 

35 

21 

28 

12 

16 

33 

13 

25 

12 

1 2  

9 

16 

36 

7 

26 

5 

175; 
10-28-72 

1766 
11-28-72 

I770 
1:-2-72 ' 1771 
12-28-72 

1776 
1-23-73 

1797 
12-:o-72 

1790 
11-23-;2 

1791 
1 2 - 1 4 ?  

17961 
1-13-73 

1802 
1-15-7) 

1317 
5-11-73 

1823 
3-29-73 

1332 
6-7-73 

1833 
A-16-73 

1337 
"-16-73 

IS57 
8-10-73 

1353 
b-22-73 

1967 
9-7-73 

1369 
8-15-73 

18:O 
84-73 

1874 
9-8-73 

1877 
14-7: 

IN 

1 :: 

1s 

1s 

1s 

I?: 

3ti 

3?1 

1s 

1 !: 

IN 

ZS 

I >  

1s 

1P 

2N 

IS 

15 

I !: 

1P 

1s 

1 :: 

:IaIlard Explor. Co. 
Contxiner Corp. of ~ 3 c r .  

Humble 011 6 R e f .  
L 6 N Rai l road  30-3 

La. Lxnd S Fsp lo r .  
O.F. !.%ice 

?Lillard Explor.. I n c .  
F o r t e  e t  a1 10-7 

1.a. Land 5 Esp lo r .  
? l i l l e r - S t a t ?  Line Trust 

La. h n d  6 E x p l o r .  
Arthur Hal l  et x 1  

Chevron O i l  Co. 
C e c i l  !kxl e t  51 

Inesco O i l  Ca. 
:Ic?lil?an Trust "A" 

Scrio-Dalco 
?IcD.ivid Lands 25-A 

! lua5le  Oil S R e t .  
?IcCurdy Cas L n i t  12  

.\moco Produc. Co. 
O.?l. Gordon 16-9 

Exxon Corp. 
S c o t t  Paper Unit 33 

?ktlldrd Explor. Inc. 
S c o t t  Pxper C o .  e t  a 1  

Exsun Corp: 
J i v e ?  L. Eush 25-3 

C-xxon Corp. 
Oinks F i r m s .  Inc .  12-1 

Exxon Corp. 
L.H. Ashcra f t  12-6 

3 l l a r d  Explor.. l n c .  
S t .  Regrs Co. 9-7 

3 l l x r d  Esplor . .  I nc .  
0.Y. Curdon 16-2 

Evxon Corp. 
Dora J. S r c e l y  36-2 

X i l l i r d  Explor.. I n c .  
Ldzbeth 7-14 

L . 1 5 r  Hunt 
Oink, F a r s  26-10 

Exxon Curp. 
S c o t t  Pxpzr Unit 5 

7E 

9E 

8E 

7E 

9E 

7E 

5E 

1OE 

9E 

7E 

7E 

7E 

7E 

8E 

6E 

6E 

7E 

7E 

6E 

BE  

bF. 

7E 

S o r p h l e t  

H a v n e s v i l l e  
Norph le t  

So rph lec  

t i a y n e s v i l l e  
S o r p h l e t  

SorphleC 

H a y n e s v i l l e  
So rph lec  

Sc i ckove r  
S o r p h l e t  

H i v n e s v i l l e  
Ssackover  

S m c i o v e r  

!:Jrphic.t 

Xorph le t  

S.irp!,let 

S o r p h l e t  

Junnmu e 

' I I W I J , " I C  

IUf I 

238 
260 

251 

252 

230 
262 

253  

252 

232 
229 

242 

190 
216 

2;' 

?Ai, 

233 
262 

248 

222 
260 

2 4 3  

230 
2so 

252 
250 

220 
262 

2;: 

:52 

25s 

278 

'Sb 

-- 
L " ! n  

11,  1 
,"I)>.. 

14.292 
15.370 

14.757 

15.667 

14.395 
15,501 

15.53A 

15,374 

14,182 
lG.iS5 

15.026 

3.361 
13.445 

1..5:0 

15.Loi 

14.898 
15.854 

15.30s 

10.440 
15.510 

1S.518 

14.398 
15.736 

15.2s4 
15.322 

18.377 
15.371 

15.350 

I5.jol 

IS.Sl0 

15.952 

15.335 

-. - 
I, , " I  I 

I 'd lJ .  I,# 

4, r; 

8 
8 

9 

1 4  

5 
8 

6 

7 

18 
6 

1 1  

8 
10 

7 

6 

6 
5 

10 

6 
10 

7 

10 
6 

20 
I 

6 
9 

16 

9 

1: 

7 

9.1 
11.5 

10.3 

10.7 

9.1 
10.8 

10.5 

10.5 

9.8 
10.8 

10.4 

8.3 
9.5 

10. A 

10.3 

9 . 5  
11.0 

10.3 

9.0 
10.3 

10.5 

3.7 
10.3 

10.3 
10.3 

9.0 
10.5 

10.5 

10.; 

11.1 

10.9 

10.2 

E a r l y  C r e t a c e o u s  
Le rne r  . 

HJ-nesv l l l e  

,rlculaird 
I "F I1C 

7 ,  

1.20 
1.26 

1.29 

1.19 

1.14 
1.26 

1.20 

1.17 

1.17 
1.11 

1-17 

1.00 
1.12 

1.21 

1.16 

1.16 
1.24 

1.18 

1.08 
1.25 

1.14 

1.14 
1.11 

1.22 
1.20 

1.07 
1.26 

1.16 

1.20 

1.24 

1.33 

1.23 

d w n U  
I I  

'2 

2.04 

2.89 

4.63 

0.57 

2.51 

3.55 

0.75 

4.23 

2213 



STATE 
PERMIT 

bmpl 0.11 

1879 
8-20-73 

1884 
9- 15- 73 

1892 
9-19-73 

1 a 9 ~  
11-30-7 

1895 
10-15-7 

189U 
11-5-73 

1902 
11-15-7 

1914 
11-6-73 

1919 
2-27-74 

1913 
6-1-75 

1928 
6-1 3-74 

1929 
5-17-74 

I 

1930 ~ 

9-1 3-74 

1936 
4-5-74 

1951 
4-4-74 

1945 
4-2-74 

19% 
5-6-70 

1955 
5-25-74 

1962 
10-5-74 

1966 
10-8-74 

1971 
9-25-74 

1975 
IO-1-74 

1979 
8- 30-74 

1982 
7- 17-74 

OPERATOR 
FEE 

Exxon Corp. 
C.U. Helton et a1 

Exxon Corp. 
C.H. Hart 26-3 

Trnneco O i l  Co. 
Alger S u l l i v a n  "C" 

La- Land 6 Explor .  
T.R. Ml l e r  GI. 27-1 

Exxon b r p .  
3.0. Turner Unlt 6 

Exxon Corp. 
U.C. B e l l  e t  IJX 

P r u e t  6 Hughes b. 
S t .  Regls  6-3 

Exxon Corp. 
T.R. Xiller Xi11 

Emon Corp. 
S c o t t  Paper Unit  7 

Esxon Corp. 
A l .  S t .  Lease 338 

La. Land 6 Explor.. Co. 
Albert  P h i l y z u  8-1 

Mallard Explor. Co. 
Koppers Car Unit 18-6 

Exxon Corp. 
S c o t t  Paper Unit 15 

Murphy O i l  Corp. 
J o n e s  E s t a t e  31-2 

S k e l l v  Oil Co. 
I n t e r n a t i o n a l  P a p e r  

Exxon Carp. 
Scott Paper to. e t  a1 

Tenneco 011 Co. 
Alger S u l l i v a n  "E" 

?Idlard Explor.. Inc. 
M y e  Cas Unit 34-16 

Exxon Corp. 
Hellon Ck. Ovens Unit 3: 

Exxon Corp. 
S c o t t  Paper  e t  a1 

Exxon Corp. 
S c o t t  Paper 26-11 

Exxon Corp. 
B.S. L'errner Uni t  14 

Tcsoro  Pe t .  Corp. 
S c o t t  Paper  Co. 27-11 

X i l l a r d  Expl.. Inc .  
b O W l e d  h S  Onit 8-11 

WISE I 

SEIS= 26 

SEIDE 3 

W I N E  27 

ClSE 6 

X I S €  35 

N € / W  6 

ClSK 29 

SEfhL7 7 

SVISE 28 

WINE 8 

CIhV 18 

C I W  1 s  

NElW 31 

WlSE 20 

WINE 2 

Wlsu 8 

SEISE 34 

CINE 33 

WINE 36 

NElSV 2b 

SYIWE 14 

N E l N  27 

DEI% 8 

IN 

IN 

3 N  

IN 

IN 

I N  

IN 

I N  

IN 

2N 

I N  

IN 

IN 

IN 

3 N  

IN 

2N 

2N 

2N 

IN 

2 N  

IN 

1N 

IN 

6E 

BE 

7E 

9 E  

7E 

BE 

9f 

9E 

7E 

6E 

7E 

BE 

7E 

BE 

SE 

6E 

5E 

7E 

LE 

BE 

5E 

8E 

BE 

BE 

)ownhole 
mwratwm 

(OF) 

250 

263 

209 

220 
2 36 
246 

250 

242 

248 

240 
237 

272 

2 u  
250 

260 

Z l h  

248 

252 

120 
251 

244 

266 
268 

225 

259 

ZS8 

280 

24L 
246 

250 

24 2 

229 

C 
OrPth 
subsea 

Itt) 

15.537 

15.564 

13.686 

11.335 
14.358 
15.311 

15.462 

15,626 

14.981 

15.285 
15.436 

15.397 

15.429 
15.683 

15.403 

15.353 

15.422 

15.769 

3.510 
15,646 

IS. 364 

16.304 
16.452 

16.230 

15.541 

is.on1 

15.463 

14.%3 
15.247 

15.652 

15.403 

THERM: 
ima aher 
Isulallon 

Ihn.1 

6 

8 

6 

7 
6 
6 

8 

7 

16 

7 
6 

8 

14 
6 

45 

' I b  

6 

6 

3 
9 

6 

8 
13 

6 

13 

6 

17 

4 
6 3  

8 

6 

G E O P R E  
K ud 

dmsitv 
l lbdga l l  

10.3 

10.6 

9 .5  

9 . 5  
10.4 
10.6 

10.2 

10.3 

10.7 

10.7 
? 

10.2 

10.1 
10.1 

10.3 

10.8 

10.1 

10.1 

9.0 
10.1 

10.4 

10.3 
10.7 

10.6 

10.2 

10.0 

13.7 

9.3 
10.1 

10.2 

10.7 

U R E  DATA 
Fwrnrtnon 

Agc 
OT 

Norphle t  

Norphle t  

Norphlet  

E a r l y  C r e t a c e o u s  
H a y n e s v i l l e  
Norphlet  

Norphlet  

Norphlet  

Norphlet 

Smackover 
Smackover 

Smackover 

k r p h l e r  
Norphlet  

Smackover 

S m ,  c kover  

Smackover 

Norphlct 

Tertiary 
P a l e o z o i c  

- ( C r y s t a l l i n e )  

Smackover 

Buckner 
Smackover 

Norphle t  

Norphlc t  

Norphle t  

suckoul1 

HaynCSVil c 
Norphlec 

Dorphlct 

Norphle t  

Glmlrttd 
(OF/l I  

1 

1.18 

1.27 

1.05 

1.36 
1.18 
1.17 

1.19 

1.13 

1.21 

1.14 
1-11 

l .U  

1.09 
1.19 

1.26 

1.37 

1.18 

1.18 

1.54 
1.18 

1.16 

1.22 
1.23 

0.98 

1.24 

1.24 

1.38 

1.22 
1.18 

1.18 

1.11 

dimnu +-- 

0.53 
1.05 

!9.63 

1.08 

1.35 

0.28 



STATE 
PERhliT 

Zmpl d a l e  

1993 
11-7-74 

2001 
11-22-74 

2006 
2-23-75 

2020 
3-1h-75 

2021 
10-28-74 

2029 
1-17-75 

2031 
3-16-75 

0 P E i i  A TCJ H 
F i t  

Pennzoi l  Produc. Co. 
Godvin U n i t  14-6 

Exxxon Corp. 
Scott  Paper Unit 19 

Tesoro P e t .  Corp. . 
Arrington 27-10 

Exxon Corp. 
S c o t t  Paper  Unit 36 

La. Land 6 Explor.  
T.R. Hiller K i l l  

Xurphy O i l  Corp. 
S i m o n s  

Exxon Corp. 
O.N. Johnson e t  a1 16-13 

14 

19 

27 

36 

20 

31 

16 

27 

24 

36 

35  

17 

27 

36 

7 

23 

3 

2 

30 

25 

5 

I 

4 

9 

6 

Borphle t  

Xorphle t  

S a l t  Xountain 

Norphle t 

T e r t i a r y  
E a r l y  Cre taceous  
Haynesvil'le 
Norphle t  

Norphlet  

Srnac kover 

Norphle t 

Norphle f 

1N 7E 

IN BE 

1H BE 

2 N  6E 

2s 11E 

IN 9E 

IN 9E 

.2N 9E 

IS 7E 

1N 8E 

2N 6E 

IN 7E 

IN BE 

IN 7E 

2N 5E 

I N  7E 

1N 6E 

3 N  7E 

IN BE 

IN 7E 

1N BE 

IN 7E 

IN BE 

IN 8E 

3N 10E 

I 

2041 
2-12-75 

2050 
3-7-75 

20571 
4-3-75 

2072 
7-7-75 

2076 
64-75 

2077 
6-30-75 

2090' 
7-11-75 

2097 
7-12-75 

2114 
11-3-75 

2121 
10-30-75 

2126 
10-23-75 

2160 
7-14-76 

2219 
5-28-76 

2232 
7-25-76 

2240 
8-16-76 

2261 
9-22-76 

2280 
1-7-77 

2285 
12-3-76 

-- - 
)".mtl";r 

mwoJirnr 
IuF 1 

234 

252 

254 

250 

104 

285 

106 
147 
230 
240 

240 

243 

256 

262 

254 

252 

266 

262 

258 

228 
262 

221 

254 

247 

248 

225 

253 

259 

140 

Tesoro  P e t .  Corp. 
Huxford 27-11 

-on Corp. 
S c o t t  Paper U n i t  24 

Uurphy O i l  C O K ~ .  
Johnson 36-3 

First Xiss. Corp. 
Claudia  R. U e r r i v e t h e r  

Exxon Corp. 
S c o t t  Paper Unit 17 

Tesoro  P e t r o l .  Corp. 
S t .  R e g i s  27-5 

Amoco Produc. Co. 
J o h n  J. Cooper 36-1 

J a c k  E. S t a c k ,  Jr. 
Alger-Sul l ivan  T e n a n t s  

Exxon Corp. 
Srorr Paper  U n i t  23 

Tomlinson Interests. Ioc 
M e r r i v e t h e r  Unit No. 3 

Uheless Indus.. Inc .  
Jessie F i l l m o r e  et a1 

Exxon Corp. 
S c o t t  Paper Unit No.30 

Encon Corp. 
S c o t t  Paper Unit No. 25 

Genera l  Crude Oil Co. 
Atic Fee 

Mal la rd  Explor.. Inc. 
Conta iner  of America 

Genera l  Crude O i l  Co. 
A t i c  Fee No. 2 

Genera l  Crude O i l  Co. 
A t i c  Fee No. 3 

Apexco-her .  Quasar  
D.W. McHillan Trust 

___ 
lJcs:1 

I'. I 
,uI,,e* 

-- 

15,275 

15.420 

15.625 

15.557 

1.834 

15.537 

3.231 
6.441 
13.917 
14.934 

14 .665  

15.448 

15.638 

15.752 

15,405 

15.681 

15.864 

15.781 

15.460 

14.005 
15.728 

13,447 

15.451 

15.362 

15.175 

15.304 

15.250 

15.386 

12.847 

THtH!.?I 

me ,*,e, 

N I A I I O "  

lnri I 

7 

9 

6 

6 

4 

8 

3 
4 
74 
6 

12 

11 

7 

13 

1 Ob 

6 

64 

6 

95 

8 
5 

6 

8 

I 1  

8 

I5 

6 

9 

18 

10.2 

10.2 

10.0 

10.4 

9.8 

10.5 

8.8 
9.1 
9.4 

10.3 

IO. 2 

10.3 

10.4 

10.0 

IO.? 

10.4 

10.3 

10.3 

10.2 

9.3 
10.0 

9.7 

10.2 

10.2 

10.5 

10.3 

IO. 7 

10.5 

9.5 

Smac kove r 

Smackover 

m x  kover 

Norphlet  

I Norphle t 

Norphlet  

I 
St%sckover 

Hayneavi l le  
Norphle t 

Smackover 

Smackover 

Smackover 

Norphlet  

Norphlec 

Norphle t 

Norphle t 

Norphlet  

l v F l l o l  
1 

1.10 

1.09 

1.20 

1.18 

2.07 

1 .41  

1.24 
1.26 
1.18 
1.17 

1.19 

1.15 

1.21 

1.24 

1.22 

1.19 

1.26 

1.24 

1.24 

1.16 
1.25 

1.15 

1.22 

1.18 

1.20 

1.04 

1.23 

1.25 

1.35 

1 
'2 

1.28 
1.11 
0.98 

1.97 

230 



STATE 
PERMIT 

bmol dale 

2377 
11-8-77 

2457 
11-22-78 

2465 
5-12-78 

2523 
2-18-79 

2533 
8-8-79 

2554 
3-1-79 

261 1 
7-31-79 

2623 

I 

3-23-79 

2676 
1-7-79 

2684 
5-15-79 

2712 
7-1-79 

h a r l l l o  O i l  Co. 
iooper Hathews 4-8 

hoco-Houston Corp. 
J.S.A. 20-30 

Jnion O i l  of C a l i f .  
I . R .  .Wl ler  17-11 

iouscon O i l  6 Min. 
Zrs .  L.Y. Henley 36-13 

OPERATOR LOCATION 
FEE 

S E I =  

S U l S U  

I E I S U  

SVISU 

Exxon Corp. 
3cDavid Lands 30-18 

iouston O i l  h H i n .  
J.S.A.  

Exxon Corp. 
J.L. J e r n i g a n  e t  a1 

4ouscon O i l  6 Xin.  
J.S.X. 15-9 

;enera1 Crude O i l  Co. 
\ t i c  Fee 23-1 

Houston O L 1  6 Wn. 
U.S.A. 2-7 

Uallard Explor.. Inc .  
5 t .  Regis  Co. 20-12 

4 

20 

17 

36 

33 

2 

31 

15 

23 

2 

20 

3N 9E 

IN 13E 

2s 11E 

2% 13E 

1N 9E 
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1.21 
1.33 
1.16 

1.22 

1 .24  

1.16 

1.36 

1.30 

1.26 

1.34 
1.49 
1.25 

1-08 

1.26 

1.21 

1.11 

1.29 

1.03 

1.38 

1.32 

1.33 

1.31 
1.33 

1.34 

1.34 

1.24 

1.24 
1.20 
1.39 
1.18 
1.29 

1.28 

1.35 

0.65 
2.59 - 

1.52 
0.24 

1.38 

1.11 
4.44 

2. 74 
- 

I 
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Petrovest Corp. 
Citronelle Unit A-14-10 

PC trAvest Corp. 
Citronelle Unit C-3-6 

Citmoco Services, Inc. 
Citronelle Unit A-21-6 

Shell Oil Co. 
Creola Investment C O K ~ .  

OPE RAT0 R 
FEE 

Cltmoco Services. Inc 
State of Alabama 

C.H. Jett Drilling Co. 
Citronelle Unit A-28-2 

Chesley Pruet et a1 
Indian Springs School 

Unit ?lanager 
Plennnons-Krump 

Jett Drilling Co. et a1 
Vizard 

H.S. ?loss 
U.H. Williams 

I . N .  Hickox 
Roy B. Neyer 

C.H. J e t t  Drilling Co. 
Bd. of School Coum. 

C.H. Jett Drilling Co. 
Citronelle Unit B-16-10 

I.N. Hickox 
Citronellc Unit 8-20-7 

Cltmoco Servlces, Inc. 
Roy T. Boteler 

Citmoco Services. lnc. 
J.F. YcCouin et a1 

Ancora C O K ~  
Citronelle 

Serio-Punches Oil Co. 
George A. Pfaffmen 

Sun Oil Co. 
Coggins-Altmayer no. 6 

Four States Drlg. Co. 
Citronelle Unit C-24-2 

Dugger-Holmes h ASSOC. 
.%ry J .  Niles no. 2 

Petroleum Management. 1 
Citronelle Unit -9-6 

C.H. Jett Drilling Co. 
Citronelle Unit B-33-1 

Perrovest Corp. 
Cltronelle Unit B-19-6 

S T A T E  
P F R M I T  

smd 4.1 

1092 
9-19-6 

1095 
6-27-6 

1108 
LO-19-6 

1124A 
3-15-6 

1136 
3-7-62 

1137 
3-14-6 

1164 
4-19-6 

1172 
7-15-6 

1175 
6-16-6 

1177 
7-27-6 

1191 
8-29-6 

1194 
10-21-6 

1214 
1-20-6 

I 

I 

1220 
-18-63 

1222 
-18-63 

1223 
4-4-63 

1233 ' 
5-13-63 

1237 
6-19-63 

1246 
7-26-63 

1313 
7-27-61 

1319 
9-2-64 

1321 
8-2-64 

1337 
1-30-65 

1381 
! 5-21-66 

1419 
8-15-67 

in O i l  Co. 
.L. noorer Est. no. 4 

Early Cretaceous 

E3rl.1 Cretaceoua 

1 

WINE 28 

S E I N E  16 

S E I %  23 

SEIS€ 36 

S E t ~ W  14 

SEIhW 32 

SWINE 33 

SEINU 4 

W I N E  24 

SWINE 10 

.. 
S E I > .  9 

N E l X E  33 

S E I W  19 

SE/hW 10 

W I S E  14 

S E t S u  3 

SEIhW 24 

NElSE 4 

SEINE 1 

SJ/SE 1s 

SEIXU 16 

?iY/SE 18 

SUlXE 20 

NE/?;€ 19 

S E I S €  1 7  

21 3u 

3s N 

2h' 3w 

1s 3u 

I N  3V 

2N 2u 

2N 3U 

1 N  ZU 

1s 3u 

1 N  3U 

1N 2U 

2 s  2u 

2N 2V 

1N 2V 

2N 3U 

1 N  3V 

2N 3U 

2 s  1u 

1s 1u 

2N 3u 

1 N  IV 

2N 2u 

2N 2u 

2s  LU 

2s 4V 

'bnnhole 
muerawe 

P F  1 

216 

238 

210 

242 

218 
222 

210 

215 

228 

200 

200 

2 14 

232 

214 

203 

214 

212 

215 

194 
236 
232 

219 
242 

220 

214 

219 

205 

240 

172 

245 

G 
& O t h  
wbu. 

111 b 

11.275 

12.858 

11.267 

12.194 

11.176 
11.326 

11.297 

11.343 

11.438 

11.044 

11.031 

10.997 

11.546 

11.014 

11.193 

11.337 

11,247 

11.214 

10.279 
11.938 
12.652 

11.952 
12.434 

11.588 

11.431 

11.560 

11.534 

12.728 

8.266 

THtHMJ 

me .iter 
DJlll#On 
lhn I 

2 

3 

24 

3 

24 
14 

2 

2 

ur 

2 

2 

24 

2 

2 

3 

4 

4 

4 

6 
4 
4 

ur 
24 

3 

4 

3 

5 

4 

5 

9 . 6  

9 .9  

, 9 .8  

9 . 8  

9.5 
9 .7  

9 . 6  

9.7 

9 .8  

9 .5  

9 .8  

9 . 2  

9.6 

9 .4  

9 . 8  

9 .7  

9 .8  

9.6 

9.5 
10.1 
IO. 1 

9.9 
9 .9  

9 . 8  

9.7 

9.7 

9 . 9  

10.1 

9 - 8  

Early Cretaceous 

l~arly Cretaceous 

Early Cretaceous 

lbrly Cretaceous 

Early Cretaceous 
Early cretaceous 

Early Cretaceous I 
Early Cretaceous I 
Early Cretaceous I 
Early Cretaceous I 
Early Cretacemn I 

Early Cretaceous I 
Early CKLtlCeOUS 
Early Cretaceous 
Early Cretaceous 

Early Cretaceous I 
Early Cretaceous I 
U r l y  Cretaceous 1 
Early Cretaceous 

brly Cretaceous 

Early Cretaceous 

I'JFI10 
1 

1.33 

1.31 

1.28 

1.44 

1.36 
1.38 

1.27 

1.31 

1.42 

1.21 

1.21 

1.35 

1.14 

1.30 

1.22 

1.31 

1.30 

1.33 

1.25 
1.42 
1.31 

1.28 
1.42 

1.33 

1.29 

1.32 

1.21 

1.37 

1.28 

' 2  

2.67 

2.53 

4.77 



ST E 
P t R I.' IT 

amd dalc 

1424 
10-12-67 

1547 
3-27-70 

1580 
2-17-71 

1862 
8-9-73 

1886 
1-4-74 

1950 , 
4-15-74 

1973 
8-6-74 

1975 
10-16-74 

1978 
12-2-76 

2005 
1-18-75 

20198 
1-15-75 

2043 
7-20-75 

2044 
3-31-75 

201.9 

I 

b-12-75 

2055 
2-21-75 

2058 
3-11-75 

2062 
5-8-75 

2069 
7-19-75 

2071 
4-21-75 

2073 
12-14-75 

2078 
7-27-75 

Xorphlrc  
Norphlet  

Ear ly  Cre taceous  

Ear ly  Cre taceous  

Buckner 
Smackover 

Selma 
Cotton Val ley  
Haynesv il l e  
Paleozoic 

O P E R A T S T  
F E E  

:henley Pruet 
Picard 

Southwest Cas Prod. 
L u c i l l e  K. Van H o r n  

Shenandoah O i l  C O K ~ .  
S t a l l w o r t h  A-21-6 

Forest O i l  Corp. 
Bet ty  J o e  Anderson 

Union Oil of C a l i f .  
I n t e r n a t i o n a l  Paper  

Union Oil of C a l i f .  
R.R. Odom 28-11 

Union O i l  of C a l i f .  
International Paper  21- 

Union O i l  of C a l i f .  
R.H. R a d c l i f f .  Jr .  31-1 

Cecry Oil Co. 
Peter -in 3-14 

Union O i l  of C a l i f .  
Kobile Co. Bd. School  

Jnion O i l  of C a l i f .  
I n t e r n a t i o n a l  Paper  20-1 

Zetty O i l  Co. 
Zreola X i n e r a l s  10-11 

Jnion O i l  o f  C a l i f .  
J.A. Smith 15-6 

;etcy O i l  co. 
E. Lyles  Hatter Estate 

Bart 8. Chamberlain. J r .  
8-17-12 

State. Oil to. 
Lambert Heir9 

Union O i l  of C a l i f .  
I n t e r n a t i o n a l  Paper  17-1 

Sage Pe t ro .  U.S.. Inc .  
Otha 0. Dees 11-6 

R. Hosbacker e t  a1  
3 o b l l e  Co. Bd. School  

Get ty  O i l  Co. 
Nobile t o .  Bd. School 

t e t t y  Oil Co. 
KcAlpine 9-10 

LOCAT I C  '. 

NE/NE 36 

WISV 20 

sE1h-u 27 

NEIW 24 

S U l N  22 

N E I N  28 

m1Su 21 

h'EISY 31 

SEI% 3 

hWlSE I6 

SWINE 20 

NEISU 10 

S E I W  15 

h'lSE 4 

W l S U  17 

SUln, 14 

NElSU 17 

S E I S  11 

W I S K  16 

SEISY 16 

! G . I S E  9 

1s 1u 

2s 4Y 

2N 3U 

3s 4u 

1s m 

1s Tu 

1s 2w 

1 N  1U 

2s 1w 

1s 2w 

1s zu 

2s 1w 

1s 2u 

2s 1w 

2N zu 

1N 2W 

1s 2w 

6s Ln 

IS 1u 

2s 1Y 

IS m 

j- nwa 
rnmr.1ur. 

I°F I 

220 

185 

200 

226 
288 
322 

218 
281 
305 

301 

296 

220 
292 
292 
308 

202 
220 
334 

310 

302 

296 

293 

304 
310 

178 

218 

290 
315 

129 
302 
302 
343 

295 

156 
294 
330 

302 

G E O T H E R L . : A U G E O P R E S S U R E  CAT: - 
Mud I Formi l ion D . P v I  

W h .  

L 

11.440 

10.389 

10.950 

13.611 
17,644 
19.162 

12.065 
17.266 
18.624 

18.566 

18.271 

11.894 
17.977 
18.288 
18.421 

5.362 
11.552 
18.340 

18.308 

.8.235 

.6.386 

.8.167 

d.397 
18.550 

11.164 

11.695 

18,201 
18.322 

5.729 
17.562 
17.989 
L8.319 

18.374 

7.212 
L8.lf9 
L8.387 

18.237 

m Ihcr 
.Wl.tlal 
Ihn I 

4 

4 

Y, 

6 
7 
15 

5 
6 

10 

6 

6 

13 
7 
7 
8 

10 
4 

10 

11 

9 

8 

8 

94 
7 

6 

6 

10 
12 

65 
165 
1 1  

? 

? 

c 
8 
7'1 

11 

9.6 

9.9 

9.4 

9.2 
13.0 
12.0 

9.1 
9.4 
10.1 

9.9 

10.1 

9.1 
10.0 
11.1 
10.8 

8.9 
9.0 
10.5 

10.7 

10.0 

11.1 

10.2 

IO. 5 
10.4 

9.5 

9.6 

LO. 1 
11.5 

9.3 
9.6 
9.8 
9.8 

10.5 

9. I 
10.4 
10.5 

10.1 

Ear ly  Cretaceocs 

Ear ly  Cretaceous 

E a r l y  Cretaceous 

€arly Cretaceous  
Raynesvi l le  
Louann 

Ear ly  Cretaceoua 
Raynesvi l le  
Norphlet  

Norphlet  

Smackover 

Early Cretaceous 
Raynesvi l le  
Smackover 
Norphlet  

Selma 
E a r l y  Cretaceous 
Louann 

Smackover 

)Smac kover 

Haynesv,. . e  

Buckner 

(OF110 
1 

1.35 

1.15 

1.22 

1.18 
1.26 
1.34 

1.26 
1.25 
1.28 

1.27 

1.26 

1.29 
1.26 
1.24 
1.31 

2.54 
1.33 
1.46 

1.33 

1.29 

1.40 

1.25 

1.29 
1.32 

1.00 

1.30 

1.23 
1.36 

1.10 
1.34 
1-31 
1 .&7  

1.25 

1.24 
1.26 
1.44 

1.29 

. I  
2 

1.54 
2.24 

1.21 
1.77 

1.18 

12.03 
- 

0.29 
1.68 

3.92 

20.66 

1.46 

4.94 
- 

1.27 
15.79 
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STATL 
PERMIT 

bomd 0.1. 

2082 
12-7-75 

2085 
7-31-75 

?09L 
7-14-75 

2098 
9-26-75 

2101 
11-4-75 

2119 
10- 10-75 

2120 
2-17-77 

2126 
8-4-76 

2127 
1-12-75 

2134 
2-2-76 

2147B 
2-18-76 

2150 
6-8-76 

2156 
0-22-76 

2158 
2-12-76 

2162 
3-10-76 

2172 
3-22-76 

2178 
2-24-76 

2199 
7-4-76 

2200 
5-21-76 

OPERATG P 
FEE 

Get ty  Oil Co. 
Creola  t t i n e r a l s  34-11 

Union Oil of C a l i f .  
l n c e r n a t i o n a l  Paper 14-6 

Union 011 of C a l i f .  
X.V. Kelly e t  a1 14-6 

C e t t y  O i l  Co. 
8 .  T r a v i s  20-11 

C e t t y  O i l  Co. 
C.W. Radcl i f f  9-6 

Union Oil of C a l i f .  
l n t e r n a t i o n a l  Paper 24-1 

Union Oil of C a l i f .  
E.T. S t a p l e t o n  27-7 

t e t t y  Oil Co. 
5 . R .  S u l l i v a n  9-4 

nion O i l  o f  C a l i f .  
.C. S t a l l w o r t h  23-11 

WAX Pet ro .  Corp. 
4cLeod e t  a1 

Jnion Oil of C a l i f .  
l n t e r n a t i o n a l  P a p e r  13- 

;e tcy  Oil Co. 
3 . E .  Lofl in 11-6 

; e t t y  O i l  Co. 
D e W i t t  C. Baldvin Est. 

Jnion O i l  of C a l i f .  
5.V. Kelly 11-10 

F l o r i d a  Cas Erpl .  e t  a1 
I d e a l  Basic  Ind. e t  a1 

3 e t t y  Oil Co. 
Creola  H l n e r a l s  2-11 

Jac in toporc  Corp. 
Jac inroporc  Corp. 

k t r y  Oil Co. 
5.3. A d a s  9-10 

Cnion O i l  of C a l i f .  
I n t e r n a t i o n a l  Paper 12- 

LOCAl IO'. 

S C  1 R 

34 

14 

14 

20 

9 

24 

27 

9 

23 

26 

13  

11 

15 

11 

8 

7 

11 

9 

12 

IS 

1s  

1s 

2s 

2s 

1 s  

1 s  

1N 

1s 

1 s  

1s 

2s  

2 s  

1s 

1s 

2s  

3s 

2 s  

1s 

1w 

2w 

3u 

2v 

1L' 

:I? 

2Y 

I f  

N 

1U 

2u 

1lJ 

1Y 

?U 

1E 

LU 

1lJ 

1 W  

2Y 

,Ow'- I *  

mix .I"#. 

P F  I 

140 
312 

289 
320 

280 
292 

115 
322 

115 
305 

300 
320 

125 
298 

138 
140 
209 
257 
284 
288 

290 

130 
291 
318 

290 

286 
318 

286 
319 

220 
305 

105 
268 
271 

118 
292 

218 
318 

290 

203 
282 

)CC.' 

"DWI 
in I 

5.376 
8.276 

8.164 
8.260 

8.328 
8.423 

5.154 
8.713 

5.210 
8.326 

8.158 
8.306 

5.02:. 
8.288 

6,187 
6.309 
3,578 
6.838 
.7.389 
7.520 

,E.  156 

5.366 
17.506 
18.646 

18.161 

16.970 
18.561 

16.911 
18.496 

11.741 
18.163 

5.227 
16.778 
17.195 

5 , 4 5 3  
17.176 

11.949 
17.796 

17.771 

11.741 
18.118 

~. - 
, m a  ,':e 
10.11.110" 

Ihr. I 

3 
21 

12 
13  

7 
8 

8 
8 

5 
144  

8 
12 

5 
8 

5 
:.l, 

5 
8 

15 
9 

5 

2 
20 

6 

6 

I 1  
8 

8 
7 

5 
9 

4 
5 
6 

3\ 
10 

3 
6 

12 

8 
8 

M u d  
&",lh 

l lOS. /g . l l  

9.1 
10.5 

10.0 
10.2 

10.2 
10.2 

8.9 
10.5 

9.3 
10.6 

10.2 
10.2 

8.9 
1O.L 

9. I 
9.0 
9.3 

10.5 
10.4 
10.4 

9.2 

9.2 
9.4 

10.3 

10.5 

10.1 
17.8 

9.6 
17.7 

9.0 
10.3 

8.9 
9.7 

11.0 

9.0 
10.3 

9.3 
10.0 

9.3 

9.1 
10.5 

Formalion 
or 

Aga 

ielma 
lorphle t  

luckner 
lorphler 

imackover 
lorphle t  

;elma 
lorohle t  

;elma 
imackover 

3uckner 
lorphle t  

jelma 
kackover  

r r r t i a r y  
;elma 
:arly Cretaceous 
i a y n e s v i l l e  

Jorphlec 
Jorphler 

Buckner 

Selma 
H a m e s v i l l e  
Norphlet 

Smackover 

Louann 
Louann 

Haynesvl l le  
Louann 

Ear ly  Cretaceous 
Buckner 

T e r t i a r y  
Haynesvi l le  
Sm;.c kover 

Selma 
Smackover 

Early Cretaceou, 
Haynesvi l le  

Haynrsv i l le  

b r l y  Cretaceous 
Buckner 

1.33 
1 . 3 5  

1.23 
1.39 

1.17 
1.23 

0.95 
1.37 

0.94 
1.30 

1.29 
1.39 

1.17 
1.?7 

1.16 
1.17 
1.05 
1.13 
1.25 
1.27 

1.23 

1.19 
1.29 
1.35 

1.23 

1.30 
1.36 

1.30 
1.37 

1.31 
1.32 

0.75  
1.20 
1.17 

1.1.4 
1.31 

1.27 
1.42 

1.26 

1.17 
1.19 

dienu 

2 
. I  

1.33 

- 

1.53 

1.45 

4.75 

1.30 

1.64 
0.95 
1.47 
4.90 
3.05 

1.33 
2.37 

2.01 

2.08 

1.32 

1.41 
0.42 

1.40 

1.71 

1.21 
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STATE 
P E R M I T  

hmd. &IS 

2207 
7-11-76 

2208 
9-3-76 

2209 
7-13-76 

2218B 
9-30-77 

22221) 
2-20-77 

2226, 
6-18-56 

22338 
4-21-77 

2234 
10-16-76 

2237 
7-3-76 

2241 
9-29-76 

22508 
2-17-77 

2252 
5-14-77 

225L 
10-9-76 

2255 
10-16-76 

2258 
12-2-76 

22700 
8-19-77 

2274 
11-29-76 

2281 
1-15-77 

2283 
2-24-77 

2293 
3-3-77 

2294 
4-29-77 

2295 
2-10-77 

- 

OPERATOR 
F E E  

c c t r y  O i l  t o .  
Creola Minera ls  33-10 

Cecty O i l  co. 
C.Y. Radcl i f f  17-10 

Union O i l  of C a l i f .  
E.L. Maple6 18-11 

C e t t y  O i l  Co. 
A.M. H i l l  et a1 10-10 

G t t y  O i l  Co. 
D.C. Baldwin est. 21-7 

I-N. HicLOx 
S t a l l w o r t h  Naval Stores 

Union O i l  of C a l i f .  
R.J. Newman 7-7 

Union O i l  of C a l i f .  
I n t e r n a t i o n a l  Paper  25-6 

I . N .  Hickor 
Annie Uhatley A-14-14 

Union O i l  of C a l i f .  
k i t t i e  J. Turner  1-7 

C c t t y  O i l  t o .  
Creola n i n e r a l s  5-1 

Exchange Oil h Cas 
Richard U. Raacoe et a1 

I.N. Hickox 
S t a l l w o r t h  Naval S t o r e s  

Cont inenta l  011 Co.  
n-v. Kelly 10-6 

t e t t y  Oil Co. 
Creola  .Xinerdla 35-1 1 

Gerry O i l  Co. 
D.C. baldwin E s t a t e  

I.N. Hickox 
Bulah M. Luse E s t a t e  

b r i o n  Corp. 
H.S. Cot t ing  14-6 

I.N. Hickox 
Edi th  Meyer Est. A-15-9 

Union oil of C a l i f .  
C.C. Coggin et a1 19-7 

Exchange O i l  h Gas 
I n t e r n a t i o n a l  Paper 

Union 011 of C a l i f .  
George Radcl i f f  19-11 

sec 1. A 

t w s e  33 

W I S E  17 

NEIW 18 

WISE 10 

SUINE 21 

SUIW 14 

sulsE 7 

SE/bU 25 

SElSU 14 

SWINE 1 

NElNE 5 

XUISE 3 

S W / ~ W  14 

SEIbV 10 

SE/SY 35 

SElW 15 

STJlhU 23 

S E f S  14 

SEISE 15 

WtSE 19 

S;'/IE 4 

SrISU 19 

1s 

2s 

1s 

1s 

2s 

2N 

1s 

1s 

2N 

IS 

2s 

2s 

2N 
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1 

2 

4 
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7 

6 

8 

5 

6 

1 

8 

2 
7 

' 8  

6 

7 

6 

7 

Y 
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9.5 
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9.8 

9.5 

9.5 
9.8 
10.6 

9.5 

9.2 
9.5 
9.8 

9.9 

10.0 
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9.4 

9.6 

9.9 

7 
9.8 
9.8 

10.0 

9.8 

14.4 

9.7 

9.5 
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'aleozoic 
(metamorphlcs) 

'aleozoic 
(metamorphics) 
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Norphlet 

SmaCkOVeK 

Norphlet 

Paleoroic 
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1.11 
1.21 

1.08 

1.10 
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1.25 

1.07 

1.11 

1.05 

1.07 

1.02 

1.18 

1.54 
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1.16 

1.06 
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PERMIT 

bmd. dmn 

1880 
12-15-73 

1891 
9-15-73 

1900 
11-9-73 

1956 
4-24-74 

1960 
11-28-74 

2036 
2-7-75 

2045 
3-21-75 

2174 
2-3-76 

2353 
6-2-77 

2591 
11-13-78 

OPE RATOR 
FEE 

Midwest Oil Corp. 
W.A. Chunn 

bason Oil Co. 
Curtiss L. Hale er a1 

Murphy Oil Corp. 
Bell 

Cetty Oil Co. 
Blacksher 28-9 

Belco Pet. Corp. 
Blacksher Est. 27-12 

Atlantic Richfield 
Cora Crook et a1 

Amoco Prod. Co. 
J.G. Brovn Foundation 

Pelto Oil Co. 
Wesley B. Coffin et a1 

Hunt Petro. Corp. 
Blacksher Co. 

La. Land 6 Explor. 
Henry Rogers 

LOCAT ION 

S e r  T. R. 

W I N E  

WISE 

SWISU 

N E l S E  

hW/SW 

WISE 

SUISU 

SEIW 

Nh'l su 

WINE 

17 

1 

13 

28 

27 

32 

29 

29 

16 

6 

5N 5E 

5N 5E 

4N 6E 

4N 6E 

4N 4E 

7N 9E 

5N 5E 

4N 5E 

4 N  5E 

7N 6E 

)owthole 
rnprarura 
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216 

228 

233 

255 
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210 

218 
242 

209 
260 
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GI 
Depth 
subsea 

111.1 

13.824 

13.079 

14,252 

14.337 

15.067 

10,298 

13.634 

13.382 
14.981 

13.363 
14.660 

12.187 
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4 

10 

10 

6 

6 

6 

6 
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9 
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3 
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density 
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9.2 
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9.7 
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9.2 

9.6 

9.1 
10.6 

9.4 
9.8 
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Smackover 

Paleozoic 
(metamorphic) 

Norphlet 

Horphlet 

Smackover' 

Paleozoic 
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Haynesvllle 
Norphlet 

Haynesville 
Norphle t 

Paleozoic 

Slculatcd ( 
PFllol 

1 

1-08 

1.15 

1-14 

1.17 

1.25 

1.05 

1.06 

1.11 
1.17 

1.07 
1.32 

1.12 

dimu 
L) 

'2 

1.50 

3.93 
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FIGURE 69. Pike County map showing locations of wells 
for which geothermal data are l i s t e d  i n  Appendix B 
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OPERATOR 
FEE 
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‘0 lmar 

:. R. Jackson 
‘.E. Jackson 

LOCATION 

Sec. 1. R 

E/SU 

E/SW 

14 9N 19E 

27 ax 1 9 ~  

)omhole 
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l°Fl 
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GI 
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3 

24 
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36 
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6 2  
5- 1-44 

57 
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11-15-4, 

65 
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8-24-4 

1 ss 
, 12-9-0 

165 
1-30-49 
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7-31-49 

282 
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9-17-51 

312 
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C . D .  Scot t  no. 1 
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C.D. S c o t t  no. 2 

Humble O i l  6 Ref.  
J . R .  W i l l i a m s  8-1 

The Texas Co. 
Stallvorth Naval S t o r e s  

Ray Fisher-J.T. P a r k s  
S.A. Hobson 

Wayne Refining Co. 
W i l l i e  H i t c h e l l  

Humble O i l  6 R e f .  
U.S. Lumber 6 Cot ton  

umble O i l  6 Ref. 
.R. W i l l i a m s  no. 2 

Hurtble O i l  b Ref 
C.E. H a r r e l l  

J u s t i s s - H e a r s  Oil 
Florence  Corham 

J u s t i s s - H e a r s  Oil 
!icClurr-Pine 

J u s t i s s - H e a r s  Oil 
J.X. Pelham. Jr .  
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;bite Smith Lumber 

I. Paul  F a t l i f f .  J r .  
C.D. S c o t t  
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5.486 
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1.66 
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1.43 
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1.33 
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1.41 
1 . 3 9  
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1.11 
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1.13 

1.20 

1.20 

1.53 
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1.28 
1.22 

1.05 

1.28 

1.09 
1.25 
1.28 
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1.29 
1.34 
1.31 

1.19 
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mnd. d.1. 
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1-8-65 

-1385 
1-9-67 

1656 
8-2-66 

1465 
2-6-69 

1496 
4-10-69 

1501 
5-28-69 

1520 
10-6-69 

1526 
11-14-69 

, 
1533 

12-9-69 

1543 
9-13-70 

1551 
4-13-70 

1574 
lOt29-70 

1596 
10-12-71 

, 
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11-15-71 

I644 
1-4-72 

1665 
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3-8-72 

1671 
11-24-71 

OPERATOR 
FEE 

cicmoco s e r v i c e s ,  Inc .  
P.L. Smi thers  

Pan American Pe t ro .  
White Smith Land Co. 

Cora l  Drlg.. Inc .  
D . J .  Crsger .  Jr. 

Cora l  Drlg.. Inc. 
L.E. R e i n m i l l e r  

Pan American P e t r o .  
C.H. Slade  

Pan American P e t r o .  
Laura S. Boykin 

Pan American P e t r o .  
Tensav Land 6 Timber 

Pan American P e t r o .  
Laura S. Boykin no. 2 

Pan American P e t r o .  
Bi lbo  Lives tock  h Iand  

P h i l l i p s  P e t r o .  Co. 
U i l l i a n s  "M" 

David I(. Brooks 
J . K .  Hart ley  

Gen'l Crude O i l  6 h r r  
Tensav Land 6 Timber 

P h i l l i p s  Pe t ro .  Co. 
S c o t t  "C" 
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Sec. T. R. 
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SEISE 

SEINE 
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WINE 
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sr1su 
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12 

18 

19 

7 

23 

34 

14 

36 

45 

20 

31 

14 

28 

5 

19 

21 

6 

15 

2N 3V 

5N N 

6N 4W 

7N 4V 

hN 1E 

4N 1U 

4N 1U 

4N 1E 
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6N 1V 

6N 4V 

5N N 
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6 N  4V 
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222 
24 6 
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265 
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150 

142 
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244 
267 
289 
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310 
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279 
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11.516 

3.916 
12.756 
15.410 
16.227 
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4.896 

10.912 

1.747 
8.658 

11.892 

5.965 

5.245 

3.602 
lh.082 
1h.566 
14.868 
16.787 
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