
THE FAYETTE GAS FIELD, ALABAMA.

By M. J. MUNN.

INTKODUCTION. 

LOCATION AND HISTORY OP THE FIELD.

A diamond-drill hole was put down about 2 miles east of the town 
of Fayette, Fayette County, Ala., in the early part of 1909, in search 
of coal. This hole, which is located at the present site of Gas Wells 
station on the Southern Railway, reached a depth of about 475 feet 
and encountered two or more sands that furnished small quantities 
of oil. This led to the drilling of two deep test wells, for oil and gas, 
adjacent to the diamond-drill hole. On December 20, 1909, one of 
these wells encountered a gas-bearing sand at a depth of 1,400 to 
1,420 feet and began producing gas at an estimated rate of 1,600,000 
cubic feet a day, the gas having a closed pressure of about 630 pounds 
to the square inch. This well was drilled by the Eureka Co., which 
was afterward merged with the Providence Oil '& Gas Co., and the 
well is now known as Providence well No.1 1. The other test well, 
located about 30 yards from the diamond-drill hole, was sunk by the 
Providence Oil & Gas Co. to a depth" of about 1,685 feet. It is 
reported to have encountered oil and gas in small quantities at 
several horizons, but the well was a failure.

Shortly after the completion of Providence well No. 1 several other
wells were started. One of these, known as Providence well No. 8, 
reached the sand March 1, 1910, and began producing gas at a rate 
estimated to be 4,500,000 cubic feet a day. This is said to be the 
best well in the Fayette gas field. Providence well No. 6 was com­ 
pleted about April 15, 1910, finding gas in paying quantities.   The 
initial capacity and the closed pressure of this well are not known to 
the writer. Its daily capacity has been estimated at between two 
and three million cubic feet, and at present (December, 1910) the 
closed pressure is said to be about 580 pounds to the square inch. 
Providence well No. 3, located about half a mile from the railway 
station at Fayette, was completed in April, 1910, to a depth of about 
2,200 feet. Aside from several "shows" of oil and gas this well is 
reported to have furnished an initial flow of about 150,000 cubic feet 
of gas from a depth of about 1,400 feet. The well was abandoned. 
Providence well No. 9 was completed about June 1, 1910, with a
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reported daily capacity of about 800,000 cubic feet. This well is 
said to have furnished salt water from the gas-bearing sand, as does 
Providence well No. 10, which was drilled later. The latter is said 
to have furnished a strong flow of gas until shot with 80 quarts of 
nitroglycerine, after which the salt water increased so much in 
quantity and head that it greatly reduced the capacity of the well. 
Four wells within a few thousand feet of the center of the gas field 
and six others at distances of 1 to 20 miles from it had been drilled 

. to various depths, or were being drilled at the time of the writer's 
last visit, December 8, 1910. At that time none of these wells were 
producing oil or gas in commercial quantities.

SCOPE AND PURPOSE OF THE WOBK.

In this paper are discussed very briefly the general geologic condi­ 
tions in and around the Fayette gas field, so far as they are known, 
the material contained herein being a summary of a more detailed 
report prepared by the writer un'der a cooperative agreement between 
the United States Geological Survey and the Alabama Geological 
Survey, by which each organization contributed funds for the field 
work and the Alabama Survey published the results as a State report.

As this area had not been topographically mapped, one of the 
chief objects of this work was to prepare a good base map suitable 
for the use of both the geologist and the oil producer. It was also 
desired to make a preliminary study of the geologic structure of the 
rocks of the gas field ,and vicinity for the purpose of determining the 
nature and extent of the folds in the strata and of ascertaining if 
geologic work of value to the oil and gas producers could be done in 
advance of the drill.

Field work for the topographic map was done between October 1, 
1910, and February, 1911, by JR. H. Reineck, assisted by J. M. Rawls, 
both of the United States Geological Survey.

Geologic work was carried on by the writer from October 9 to 
December 9, 1910. The lack of a suitable base map at the beginning 
of the work made it necessary for him to run stadia traverse and 
level lines over much of the eastern quarter of the area. These lines 
were carried over most of the roads and to all points in the interior 
where rock outcrops were to be found. The dip of exposed beds was 
determined principally by level lines along their outcrops.
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geologist, for the detailed logs of the wells of the Providence Oil & 
Gas Co.; to Mr. F. Harley Davis, president of the Davis Drill Co., for 
a core-drill record of Cosmos well No. 1 and for courtesies shown to 
the writer and his assistants in the field; to Prof. W. 0. Crosby, of 
the Massachusetts Institute of Technology, for his classification of 
the rocks in the core of the Cosmos well; to Mr. H. G. May, superin­ 
tendent of the Alabama Central Oil & Gas Co.; to Mr. W. W. Silk, 
fiscal agent of the Five Rivers Oil & Gas Co., Mr. J. F. Moore, the 
Minge Mortage & Realty Co., of Birmingham, and others for records 
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GEOLOGY.

GENERAL CONDITIONS.

The Fayette gas field is situated in the western part of the Warrior 
coal field. The country is one of relatively low relief and the larger 
streams are sluggish, meandering across broad alluvium-covered 
valleys. The hills, which rise from 100 to 200 feet above the principal 
streams, are deeply dissected

The outcropping rocks in the northeastern part of the Warrior coal 
field belong to the Pennsylvanian series ("Coal Measures") and are of 
Pottsville age. In the western and southwestern parts, adjacent to 
the Fayette gas field, these beds are mantled by unconsolidated sand, 
gravel, and clay of Cretaceous and younger age which rest uncon- 
formably upon the coal-bearing rocks. The northeastern extent of 
the Cretaceous beds marks approximately the shore line of a great 
arm of the sea which during this period covered a large part of what 
is now the Atlantic and Gulf Coastal Plain. Over the Warrior coal 
field the unconso|idated beds are thinnest along their northeastern 
border. The plane of contact between the Carboniferous and the 
overlying Cretaceous beds dips to the southwest at a lojv angle and 
consequently the Cretaceous rocks are thicker hi that direction. The 
southwestward extent of the coal-bearing rocks in the Warrior field 
is unknown, for in that part of the field the plane of contact between 
them and the Cretaceous lies far below the deepest valleys and very 
few deep wells have been drilled to it, but inasmuch as most of the 
coal-bearing series is present at the Cretaceous margin hi the vicinity 
of Fayette, it is highly probable that the Carboniferous rocks extend 
far to the southwest under the Cretaceous and Tertiary formations of 
the Coastal Plain. The general areal distribution of the formations 
is shown on figure 1..
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Cretaceous and younger beds Rocks of the Pennsylvanian Rocks of the Mississippian series,
overlying Carboniferous rocks series ("Coal Measures ") and including Pennington shale,
of both the Pennsylvanian and approximate outcrop of the Bangor limestone, and Hartselle
the Mississippian series Black Creek coal sandstone member

Area mapped in tho 
Fayette gas Held

FIGURE 1. Sketch map of northwestern Alabama, showing location of area mapped in the Fayette gas 
field, the general structure of tho region, and the northern and eastern extent of the Pennsylvanian series, 
In which the gas is found.

9817° Bull. 471 12  3
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The Fayette gas field is located at a point where the plane of con­ 
tact between the Carboniferous and Cretaceous rocks is at or just below 
the valleys of the streams, the Carboniferous beds being exposed at 
rare intervals in narrow strips along the base of valley walls, and 
the unconsolidated Cretaceous rocks covering the hills to a maximum 
depth of about 300 feet. As no oil or gas has yet been found in the 
Cretaceous beds of the Warrior field, little attention was given to 
them in this examination. The sandstone furnishing the large flows 
of gas belongs to the lower part of the Pennsylvanian series, and the 
study was therefore more immediately concerned with the general 
distribution of this and the underlying formations which may contain 
valuable accumulations of oil and gas in the Warrior field

STRATIGRAPHY. 

WARRIOR COAL FIELD.

Our knowledge of the stratigraphy and structure of the greater part 
of the Warrior coal field in Alabama rests on the work of Henry 
McCalley, whose last paper is a report on the Warrior coal basin, pub­ 
lished by the Geological Survey of Alabama in 1900. 1 Although 
McCalley's field examinations were made without the aid of topo­ 
graphic base maps and with meager facilities for precise work, his 
large map, which extends to the Fayette district, has, so far as tested 
by later and more detailed observations, revealed a high degree of 
accuracy and value and is the best and most reliable source of infor­ 
mation regarding the greater part of the region. The subdivisions of 
the coal measures given in McCalley's text and map have been adopted 
by Butts in the Birmingham folio 2 and are employed in the present 
report.

The rocks not exposed at the surface in the Fayette gas field have 
been studied to a small extent in well sections to a maximum depth 
of about 2,350 feet, below which no well has yet penetrated. The 
possibility that there may be lower strata favorable in composition 
for the accumulation of oil and gas is of importance to those interested 
in the development of the field.

The nearest exposures of formations underlying the Pennsylvanian 
series are along Birmingham and Sequatchie valleys, to the east and 
northeast. On the west side of Birmingham Valley the rocks have 
been upturned and faulted in such a manner as to expose thousands of 
feet of strata which extend westward under the Warrior coal field to 
an unknown depth. The nature of these rocks is shown by the

i See also a report on the geology of the Warrior coal field published by the Geological Survey of Alabama 
in 1880. 

» No. 175, Qeol. Atlas U. S., U. S. Geol. Survey, 1911.
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generalized sections on Plate V, and they have been described by 
Charles Butts, 1 as well as by .the writer hi the more detailed report on 
the Fayette gas field, published by the Alabama Geological Survey. 
They require no further treatment herein than that given on the 
following pages.

UNEXPOSED ROCKS IN THE FAYETTE DISTRICT. 

GENERAL STATEMENT.

The character and thickness of the rocks underlying the surface of 
the Fayette district are not well known. A few facts relative to them 
have been obtained by a study of some of the upper beds at places 
where they outcrop in this district and adjacent to it; but by far the 
larger part of the present knowledge of them has been obtained from 
the logs of deep wells.drilled in search of oil, gas, or coal. The logs 
of wells that have been obtained have been platted to scale and
arranged on Plate V with reference to their geographic position 
and the height of the mouth of each well above sea level.

A careful study of Plate V will make evident the fact that logs of 
churn drills can not be relied on for detailed correlations for the 
reason that in drilling by this method only the well-marked changes 
in the beds can be detected with certainty even by trained observers, 
and therefore only the general character and sequence of the beds can 
be used as guides in correlation, the valuable paleontologic evidence 
furnished by the fossils contained in the beds being destroyed. Unfor­ 
tunately, core drills have not yet penetrated the rocks of this district 
to a sufficient depth to furnish the paleontologic data so much needed. 
The greatest single source of error in making correlations from churn- 
drill logs lies in the fact that drillers have no uniform system of identi­ 
fying and naming the rocks which they encounter. Each driller 
names the pulverized material brought up by the bailer according to 
his own standards. Errors in making and in noting measurements 
to the strata encountered and failure to detect the presence of thin 
coal beds, especially if they are encountered in soft black shale, also 
tend to render less valuable the use of well logs in correlating rocks 
of widely separated districts.

PENNSYLVANIAN SERIES. 

. POTTSVILLE FORMATION.

With the exception of a comparatively thin covering of sand, clay, 
and gravel, of Cretaceous and later age, the rocks penetrated by the 
drill in the Fayette district appear to belong entirely to the Pottsville

  Bull.U. S. Geol. Survey No. 400,1910; Birmingham folio (No. 175), Geol. Atlas U. S., U. S. Oeol. Survey, 
1911.
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formation. This conclusion is based largely on a comparison of
the coal beds and prominent beds of sandstone of the well sections i
with the Pottsville formation where it is exposed on the eastern edge
of the Warrior field.. (See PI. V.)

Correlation of coal beds of the well sections. In well section F, Plate 
V, 10 coal beds have been reported which appear to fall into groups 
similar to those of the generalized section of the Pottsville formation, 
shown on the same plate. By assuming that there is a general de­ 
crease in thickness of the Pottsville westward from Birmingham 
Valley, which is generally thought to be probable, the most prominent, 
group of coal beds in'well section F, composed of beds Nos. 28, 30, 32, 
and 34, appear to correspond somewhat closely with the Mary Lee 
coal group of the generalized section. On this basis of comparison 
the lowest of this group, No. 34, may be equivalent to the Ream bed, 
either No. 32 or No. 30 may be the Jaggar bed, and No. 28 may be 
either the Blue Creek or the Mary Lee bed. The fact that a fairly 
persistent sandstone separates the Blue Creek and Mary Lee beds in 
the generalized section, together with the distance between the beds, 
suggests that No. 28 is more nearly equivalent to the Blue Creek bed." 
If this is true, coal No. 19 in weU section H, which overlies a sand­ 
stone, may be the Mary Lee bed, in which case the Newcastle coal, 
if present, has not been recorded in the well sections.

Below this coal group in well section F occur two coal beds, Nos. 
38 and 42, which are comparable, respectively, to the Lick Creek and 
Black Creek beds of the Black Creek coal group. The distance*be- ' 
tween these two beds in well section F and in the generalized section i 
are practically the same. The interval from the Black Creek coal to 
the Sapp coal in the eastern part of the Warrior field averages about 
230 feet, in comparison with that of 160 feet between what is assumed j 
to be the Black Creek coal and the next one below (No. 49) in well I
section F, thus leaving the identification of the latter in considerable 
doubt. , ! 

In the generalized section the Pratt group of five coal beds occupies | 
an interval of about 130 feet and lies 300 to 430 feet above the top \ 
of the Mary Lee coal group. In well section F two coal beds, Nos. * 
13 and 20, occupy an interval of 130 feet at a distance of 300 to 430  < 
feet above the four coal beds of this section, and appear to be com­ 
parable in part at least to the Mary Lee group. These also appear j 
to be the same as coal beds Nos. 12 and 17, respectively, of well sec- ! 
tion C, and possibly beds Nos. 7 and 11 of section A. Unfortunately j 
the record of the upper 475 feet of section F is not available, nor is ) 
the section of the Brennen core-drill hole, located a few feet distant / 
from Providence well No. 5. The few scattered coal beds reported 
in the upper parts of the wells are doubtfully correlated as stated 
below,
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A
ALABAMA CENTRAL. OIL AND

GAS CO. 
FREEMAN WELL NO. 1

E
COSMOS WELL NO. 1 

(CORE DRILL)
Above sea level 

323 feet Driller's record

SSA LEVEL -

T) 1. Sand, Cretaceous 
2. Clay, Cretaceous 
xS. Alternating gray. micaceous sand- 
I stone and shale " ; 

 * Mainly finely banded, anq-fcoth sand­ 
stone and shale very uniform

4. 'Light-colored arenaceous ehale, 
with many thin bands of the gray 
micaceous sandstone  
5. Dane-gray shale; no sandstone; 
very soft and shaly 
. Massive green shale. Brown at 
top, grades down into fine- greenish? 
gray micaceous sandstone. Only 3 
feet of true shale and that contains 
much -mica
. Fine gray micaceous sandstone 
. Massive brown sandstone. Sat­ 
urated with oil. In part, highly 
micaceous. Near bottom is a small 
lens of coal

J. Alternatinggrav micaceous sand- 
I stone and shale. Finely banded and 

highly micaceous

10. Light and dark gray shale. Be­ 
comes darker downward. A -few _ 
clay ironstone nodules in lowerpart. 
Abundant fossil plants

1L Massive greenish shale. Brown 
(by oxidation) at top. -Grades down­ 
ward into sandstone. Some fossil 
plants
12. Massive gray micaceous sand- 

\ stone
US. Massive, very coarse, micaceousv 

brown sandstone, 
with oil

 14. Gray micaceous sandstone. 
Some shaly layers

15. Alternating sandstone and shale. 
Shale increases downward

16. Dark-gray to black shale. Very 
soft and free from grit. Slicken- 
sides'itliroughout, with manyminute 
faults. Some sandstone streaks and 
at bottom very dense and hard 
sandstone

Dark argillaceous shale U. 
Fine-grained gray sandstone 12. 

Coal IS'.-'JJ 
Same sandstone 14X

Fire clay, some argillaceous IB.N r^TTr-Trr.-.- 
shale, and much fine-grained. A -gs, _i*~ 
dark to gray micaceous sandstone

Same sandstone, grown mas- 17.- 
sive, with small-darkish, carbon- -- - 
aceous-looking inclusions

Gritty, semi-argillaceous shale' 19, 

Coal and fire clay 20/

Above sea level 
466 feet Driller's record ALABAMA CENTRAL OIL AND

GAS CO. 
WOODS WELL NO. 1

Above aea level
406 feet Driller's record

IDENCE WELL NO. 4
PROVIDENCE WELL NO. 2 

Above sea level
Above sea; level 

346 feet:

1.' Massive sandstone; weathered soft, 
leached, pulverulent, grown hard .and 
gray -at 40 feet and shaly at 50 feet 
strong fresh water about 60 feet

8. Bluish argillaceous shale with 
irregularly- sandy, friable, or semi- 
pulverulent strata

4. Dark argillaceous shale 
aquatic shell fragments

3. Irregular alternations of argilla­ 
ceous and semi-argillaceous shale 
with extraordinary amount of unlo­ 
cated fire clay (whether separate 
seams or slough-off from above un­ 
determined) 6. Sather ccarse_ sandstone.growi 

gradually massive and finer-grain
5. Fire clay and "slate' Goal and much fire claj

7. Argillaceous and semi-argillaceous 
"shale with occasional ledges of fiise- 

gray to whitishgrained, ligh 
sandstone5. Argillaceous and sandy shales

6. Sandstone " comrlomerat

lightly saturated (with
Massive gray sandstone; some coal

!l?r alternations of argilla- 
cecus and semi-argillaceous shale 
and shaly sandstone

q^-10. bemi-cannel coal (guessed at) 
11. Shaly sandstone arid fire clay 

*i2. Argillaceous and semi-argilla­ 
ceous shale with unlocated fire clay 

Irregular alternations of argilla­ 
ceous and sandy shales and shaly 
sandstones

S. Light-colored slightly saturated sand­ 
stone

14. Argillaceous shale
5. Lightcolored saturated sandstone

16. Argillaceous and semi-argiila- :: 
ceous shale

10. Argillaceous sandy shales

9. Shales, sandstones, and slates 17. Fine-grained grayish sandstone

18. Argillaceous and gritty shale
11. Saturated chocolate sandstone with 
streaks of gray; gas; sandstone and 

-argillaceous shale .
10. Gray sandstone and slate

20. Argillaceous and semi-argilla­ 
ceous shale

13. Gray sandstone gradually devel­ 
oping gas         23, Tight-grained sandstone11. Slate and shells-(limy and hard)

14. White sand, strong flow of salt 
: water.completely drowning out the gas

22. Irregular alternations of sand­ 
stone and shale (mainly shaleI      -115. Argillaceous shale full of shell frag- 

  - ,...1 ments

Dark saturated sandstone 
17. Coal and fire clay 
IS. Slightly saturated sandstone

12. Sand, .show of oil at top

13. Dark shale
Sana, show of oil 10 feet from top ;'.  .-. ;: . .'

19. Argillaceous shale
14. Grayish sand, show of oil at top

20. .Argillaceous shale with several 
.thick ledges of extremely-hard, slightly 
saturated'sandstone  15. "Slate and lirnyshal

Sand, show of oi! 5 feet from top

21. Record not kept for next 90 or 
100 feet, owing to negligence of 
driller, but supposed to jse irregular 
.alternations of shales and sand- Argillaceous shales with several 

thick ledges of sandstonestones. Drilling-discontinueaabout 
1265 feet

SI; Sandstone growing whiter and 
developing strong- flow pi slightly 
sail water. (Tools lost in well and 
abandoned.}

Last item guessed at as to thickness

17. Ham grayish limestone

IS. Sand, gray, show of oil in top"

IS. Shale
'.-".' '.'.'-Y-V 20. Sand, gray, show of oil

Sand, gas and show of oil 10 feet 
irotu top

22. Shells and limestone

23. Black slate (limy)

24. Sand with flowing salt water 

(Stopped well in sand)

25. Sand, g-ood show of gas 90 feet 
from top

«°

27. Sand, show of gas in bottom

28. Black slate
29. Sand

30. Black slate

31. Sand, large amount of salt water 
about 145 feet from top

SS. Coal 4 feet 
34. Sandstone 
(Well not completed)

SECTIONS OF DEEP WELLS IAT THE FAYETTE DISTEICT, ALABAMA

SCALE 16O FEET=1 INCH

FAVETTE OIL AND GAS
CO. WELL 

S miles southwest of Kennedy

No altitude obtained

F

Above sea level 
333 feet Drillers record

br

PROVIDENCE WELL NO. 1 
Above sea level

K
PROVIDENCE WELL NO. 8

Impregnated

7

Argillaceous shale, fire clay, 26.\ 
and same sandstone, as last' \ 
aboye, though much harder ami 
whiter f.
Fifth oil:Same sandstone shc^r- 23.-' 

ing saturation of very thin odor­ 
less-pets-oleum; with water of a 
rich- super-cpsamy yellow color
Coal, fireclay, argillaceousshaie SO.-*

Sixth oil: ArgiHaceoas shale Slf 
with some dark-colored shsly 
sandstone slightly saturated with 
thin odorless petroleum

Coal, fire clay, and argillaceous '32,' 
shate

tialeBiuJ coal with S&S 
some gray to white sandstone:'

Seventh oil: Dark to light sand- 43^\ 
stone with distinct odor of petrp- \ 
leum; also some fire clay and 
many shell fragments ;>..

Argillaceous shale; also fire clay 44. 
and shell fragments at unlocated 
intervals

Sandstone, very hard, fine 45.--, 
grained, and shaly ,

Eighth oil: Sand and some ar- 52.-^ 
gillaeeous shale laminations; the 
sand containing a thick, dark. 
paraffine;or asphalt- jich could 
be caught in .the hand and 
squeezed into a solid mass -with 
clear indentations of. the finger 
without discoloring hands

Sand grown white, clogging 53.-' 
bailer and showine some salt 
water-

NOTES: Located about 30 yards 
northeast of Brennan'sdiamonddrill 
hole, which reached a depth of 475 
feet. The record of this well was 
not kept above 475 feet

trong, str 
fresh water occurring in thin inter- 
strata of porous, soft, pulverulent. 
shaly sandstone

First oil sand probably struck about 
225 feet, continuing to about 370 
feet, seemingly saturated but giving 
no flow into the hole

Second oil ,sand struck about 400 
feet; saturation seemed promising 
but no flow into hole; saturation 
continued to about 430 feet

Dip from diamond-drill hole about 
20 feet; height of mouth of hole 
about 13 feet above mouth of dia­ 
mond-drill hole

Drillers record
Aiove sea level 

316 feet.

PROVIDENCE WELL NO. ;6 
Above sea level

PROVIDENCE WELL NO. 10 FAYETTE GAS CO. WELL NO. 1

Drillers record
Drillers record

A. Soil
^2. Hard, medium-grained gray 

micaceous sandstone
"&. Same sandstone with inclusions 

that colored water in bailing al­ 
most an ochenous red

4. Same as 2 (first water, fresh, 
rising to 5. feet of surface)

5. Alternations of sandstone ledges 
and thin streaks of grayish semi- 
argillaceous shale

6. Semi-argillaceous gray shale (6y4- 
ineh casing set)

=£^rt=^=3 7. Bluish argillaceous shale

8. Gray fine-grained sandstone; 
slight show of oil and gas

si. Argillaceous and semi-argilla­ 
ceous shale

x2. Sandstone

 3. Argillaceous shale, sometimes 
gritty, sometimes very hard, some­ 
times micaceous, and sometimes 
pyritiferous. (In above shale one 
or two seams of fire clay at un- 
loeated intervals)

4. Same shale and shell fragments   
also much fire clay

Fire clay and many coalparticles; -fvTJ^
ill also much coal dust on water 

NOTE: At 625 feet half-pound block 
of coal thrown into hole; not enough, 
however, seemingly, to account for 
amount of coal disclosed in cuttings

-6. -Fire clay and some shale 
0-7. Sandstone
' s%. Argillaceous shale 

: jfS. Coarse-grained 'shaly sandstone 
// with small, very white, quartzitic S??
' or c'alcitic-looking crystalline inclu- ' 

sions
 10. First gas.' Gas and salt water; 
rather fine grained, very micaceous. 
shaly sandstone, with occasional 
smoothly rounded, irregular, pod- 
like, brownish, very fine grained 
particles

    ̂ 15. Dark argillaceous shale with ir- 
" regular alternations of more com­ 

pact, hard, fine-grained brownish 
semi-sandstoHe, many   shell frag­ 
ments

-18. Dark micaceous, fine-grained. 
shaiy sandstone with thin calcitic- 
Iboking inclusions and minute car­ 
bonaceous-looking inclusions

21 Argillaceous shale with occa­ 
sional unlocated streaks of fire 
clay

22. Third oil: Chocolate colored, 
fine-grained, pulverulent, shaiy, 
sometimes micaceous sandstone, 
interstratified with numerous lam­ 
inations of argillaceous shale, the 
sandstone seemingly very strongly 
saturated with oil

23. Argillaceous siiale and fire clay 
| ,'24. Fourth oil: Same saturated cho- 
r colate laminations as above; also 
I seam. of unlocated fire clay
] /-25. Fine-grained sandstone, white;    . _ 
V eg masse, but robttledTvith pumer- =^^r=;
j ous small carbonaceous-lopiingpar- 

J   ticies; also-many coal chips
r2S. .-Argillaceous shale, coal, and fire 

clay
/23. Argillaceous shale, Sre clay, 
' some''pyrite and brown to >jray 

sandstone; whether this sandstone 
is interstratified with the argilla­ 
ceous shale or concret?-'   -"-

9. Bluish argillaceous shale

10. Fine-grained gray sandstone 
wjth streaks of argillaceous shale

11..Sandstone saturated with petro­ 
leum (best showing at 415 to 430 
feet)

12. Bluish argillaceous shale

1. Soil f;'
2. Argillaceous shale 

' - Coal.and fire clay 
Argillaceous shale

5. Sandstone alternations: massive, 
coarse-grained, fine, and shaly. 
In places very micaceous

S. Shale, v^ith unloeated fire clay 

7. Fire clay/

S. Argillaceous shale

/ S. Gray micaceous sandstone with 
show of,oil, ,

10. Gray micaceous sandstone

11. Shaly sandstone

12. Argillaceous shale

13. Coal and'sandstone

14. Irregular alternations of argil- =-T 
laceous shales with several thick ^T" 
layers of sandstone

13. Irregularalternating light fijie- j::  ' "  ' ' 'vj 
grained sandstone, seim-argilla- p=;r-=^=-_=
eeous and argillaceous shale, and 
darkish fine-grained sandstone

14. Coal.and fire clay

15, Fire clay, Semi-argillaceous 
shale, shaly sandstone, and thick- 
tedged sandstone

undetermined (probably interstra- 
tified)

33. Argillaceous   shale with a few ^^ 
chips of sandstone 

84. Coal 
35. Sanjjstcne
 36. Fire clay and argillaceous shale 
.37. Argillaceous shale 

SS. Argillaceous shale

40. Gray sandstone.

41. Argillaceous shale and some sand 
Coal

46 Argillaceous shale, and fire clay 

7. Fine-grained shaly sandstone
48^.Argillaceous shale, much fire 
clay, large sluice of bituminous or 
carbonaceous suds in each bailer, 
probably from matter in the fire 
clay 
i9. Argillaceous shale, fire clay, -coal

50. Argillaceous shale, very soft 
three last screws

 * 51. Secondgas: Gray sand withslight 
gas

16. Whitish to dark-gray sandstone 
with knife-blade 'layers of argilla­ 
ceous shale seemingly well satu- 
ated. at uniocated intervals

==j 17. Arsrillaceous shale
IS. Saturated shaly sandstone

19. Argillaceous shale

V20. Dark coarse sandstone with 
" showing of -gas (5 ft. Same)
^21. Argillaceous snale
^22. Irregular alternations argilia- 

*  ceous shale and chocolate to gray 
sandstone with coal and fire clay' 

^ at about' 1160 feet
 23. Argillaceous and semT-argilia- 

V ceous. shale
24. Coarse gray sandstone (some 

/I gas first screw),, growing- finer'and 
1 %vhiter each screw .
\ 25. ArgSlacecDs-shale 
V'gg Cosl and fire clav
^27. Argillaceous shale

"--28, Argillaceous shale with oil in 
thin, layers of gray micaceous sand­ 
stone

29. Argillaceous shale with seme 
streaks of semi-argillaceous shale 

.(NOTE: Packer set aboat 1360 feet)

15. Thin coal and fire clay

16. Irregular' alternations of argil- JLJ-^.--UIJ^ 
laceous shale:and layers of thick.    
sandstone K

17.. Sandstoje,, with show of oil 
and gas

18; ArgiUac!ous shale and thin ahaly
sandstone :*

1. Red sandy soil. (Surface soil)
2. fellow sand
3. Blue clay

/4. Soft gray micaceous sandstone 
and bastard conglomerate of chert 
pebbles. (Probably Tuscaloosa) 

5. Gray sandstone and sandy shales 
with thin strata of semi-argillaceous 
shale toward bottom (fresh water)

<>. Argillaceous shales (top 135 feet) 
7: Shale
8. Sand
9. Small seam of coal

10. Sand

11. Clay 1 foot

12. Sand 40 feet

13. Sand 31 feet, 6-inch pipe'set at 
288 feet

14. Shale 27 feet
15. Gray sand

Above sea level 
316 feet Drillers record

1. Clay

2.; Gravel

5, Ai'gillaceons shale, clay, and thin
iaandstone

.7; Sandy shale'

Above sea level 
319 feet

PROVIDENCE WELL NO. 3

Above sea level
3S4 feet

Drillers record

  -  -111. Shale

Shaly.sandstone

23. Fine-grained arenaceous shale at 
top graduating into argillaceous 
shale below

^'^-^=±^=3 25. Irregular a!ternations,n»ainiy ar- 
<~ ' gillaceous shale

30. Brownisc-jjray shaly sandstone 
growing massive and white-; gas.

5th screw gas increased

r:Vv:":":V-l 2i. Sandstone with gas; shaly at 
" " ' : -'-'-:--'l top, growing white and soft at 20 

feet, largest flow of gas near bottom

20. Irregular alternations (presuma­ 
bly of sandstone and shale)

735-750 feet sand 

21. Shale 750-785 feet

22. Sand (gray), slightly saturated

23. Gas in sand about 910 feet

25. Sand

g^'-^^lK. Shale

24. Sandstone with showing of oil

1 Lower part or record and total depth   
i not given

27. Sand

28. Coal

Probable position of gas-bearing sand

30. Shaly sandstone graduating into 
theregulargassand. Welibrought 
is about 1460 feet

iSL Sand

1 This well is said to have found gas 
L     _ _! land salt water in.the same sand as 
I I $Jo. S" and at about the same depth 

I

1. Soil

3. Hard sand (water at 150 feet)

4. Shale 35 feet

5. Hard sand

.SEA LEVEL

12. Sswd

IS. Black slate

14. Sand, salt water at bottom

Drillers record
1. Son
2. Pink ocher shading into yellow 
streaked dark gritless clay. Tus­ 
caloosa
3. Grayish unconsolidated silt shale
4. Dark fine-grained micaceoussand- 
stone; very porous and bearing 
some water for first few feet; "then 
growing more impervious until the

> last 10 feet, which became shaly and
j coarsergrained, showingvery strong
j stream of fresh water 

rrrr.TT-r rr \^&- Very fine-grained shaly sandstone
>6. No. 5 shading into irregular .alter­ 

nations of shaly sandstone and ar­ 
gillaceous 'shale

lightly
v sat
  8. Gas, coal, and slight saturation; 

same sandstone

Fine-grained sandstone 
saturated with petroleum

9. For next 40 feet show of oil in­ 
creased and much flowed down ditch 
with tailings

10. Semi-argillaceous and argilla­ 
ceous shale and shaly sandstone

11. Light shaly sandstone
12. Coal and fire clay

13. Irregular' alternations of argilla­ 
ceous and semi-argillaceous shale 
and shaly and also ledgy sandstone

^-^...TH:^] 14. Shaly sandstone

i-grained dark sand-15. Massive fin 
stone

16. Semi-argillaceousshaleandshaly 
.sandstone

17. Purplish - chocolate sandstone, 
seemingly very strongly saturated 
with petroleum

18. Irregular alternations of shaly 
sandstone vrith some argillaceous 
shale

19. Light-gray sandstone,seemingiy 
considerably saturated with petro- 

.leum

20. Shaiy sandstone vrith occasional 
streaks of argillaceous .shale

21. Argillaceous shale

22. Light-colored massive sandstone;
about .150'. feet of sand making, 

.strongest:show .of oil .yet ,seen,in..
the field

23. Whitish fine-grained shaly sand­ 
stone with' occasional streaks of ar­ 
gillaceous and semi-argillaceous; 
shale

2*. Dark sand growing lighter and 
giving very strong odor of oil

25.' Ii-regular alternations of argil­ 
laceous shale, semi-argillaceous 
shale, shaly sandstone, and ledgy' 
sandstone

1. Drive pipe through sand, clay, and 
gravel

2. Sandstone

4. Hard sand shells

6. Hard "shells and slate"

9. Sand

10. Shale

11. Sandstone with showjof oil and 
gas and salt water

12. Sandstone

13. .Hard " shells, and slate

. 15. Slate

§§  §- 
",£5 o: « °>=|if

IF! miO *3«c £.5-1*
*o c cIflf
 ?§£"§^=sg =" «8, c
^^ J C O
HS'ES t.-e c

Ji C O Q>iS-nii'g 
EA

$»fs
tffi«zll

l?

m

£=
"c **
3 c- 
j=>; 
^So t»
%"%
£"$
5*°

^t&>?

Ill

Ml
3fi i

1^1

umM}mj>0 *»ddfi

II
utnM)va>3 »jpp}jy

n'isJN ViOIAOOJiOc^. I

£ <  = 
^ 3 x -S 
crS^-V 
W S ^ §

Pil 
i°^l E S °: l
O B ««.

X p -
2 &

26. Sandstone with a good showing 
of oil

27. Argillaceous shale

28. White)veryfine»grainedextreme- 
ly hard sandstone

17. Slate

18. Sandstone

i. Drilling in slate '

29. This sandstone grew darker for 
about 200 feet, then became white. 

>ugh coarser grained, showing 
rater at about 2150 feet April 

_. _:ill in this amazingly thick 
sandstone. April 1910. Drilling dis-

salt 
1. S

conti
2200 f

. . ­ 
ed in same sand at about 

eet

GENERALIZED SECTION OF THE POTTSVILLE
FORMATION ON THE EASTERN SIDE OF THE

WARRIOR COAL FIELD
From U. S. G. S. Folio 175 and Bull. 400; 

by Charles Butts

Scale 160 feet=l inch

Mary Lee 
coal group *

Black Creek 
coal group

Brookwood coa! 

Milidale coal

 * "* Gwinn coal

S-i Cofob upper coa! -i 
Cobb lower coal

Nickel Plate or 
Cardiff coal 
American coal

Curry coal 

Gillespie coal

= Newcastle coal 

Mary. Lee-coal

Blue Creek coal

J Jagger coal.
/ Lick Creek sandstone member

:Lick Creek coal 

.Jefferson-coal 

Black Creek coal

|. Sapp coal

Bosa coal 

Thin, coal

Boyles. sandstone member 
possibly equivalent to 
Pine sandstone member
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If it is assumed that the tentative identification of the Mary Lee 
group of coal beds in the Providence well No. 5 (section F) is correct, 
coal No. 5 of this well section and coal No. 14 of well section G (Provi­ 
dence well No. 1) seem to occupy a position about 550 feet above 
the Mary Lee coal group, or about 125 feet above the Pratt coal group 
of the generalized section. The thin coal (No. 15) of the Providence 
well No. 5 (section H) may belong to the same horizon but appears 
to be somewhat higher. These coal beds seem to be too low to 
belong to the Cobb coal group and to be somewhat too high for the 
Pratt group, though the presence of the thick sandstone (No. 7) 
below this coal in section F suggests that an increase in interval 
between the Pratt coal and the Nickel Plate coal may, in the Fayette 
district, bring the former up to this horizon. The Cobb coal group 
appears to be represented by coal beds Nos. 5, section A; 6, section C; 
11, section D; 13, section H; and 12, section L.

The Gwinn coal bed, which in the generalized section is shown 
about 140 feet above the Cobb upper coal, appears, from the above 
correlation, to be represented by coal No. 4 of section C and the small 
lens of coal near the base of sandstone No."8, section E. The Carter 
or Johnson coal appears to be present in section D as coal No. 5, in 
section I as coal No. 9, and in section L as coal No. 8.° If this cor­ 
relation of the Carter or Johnson coal bed is correct, the Milldale 
coal above it is not represented in the well sections, the Brookwood 
coal being shown only as No. 3 of section H. In section H sandstone 
No. 5 is equivalent to sandstones Nos. 2, 3, and 4 of section G; No. 3 
of section E; No. 2 and the upper part of No. 3 of section D; No. 1 
of section C; and No. 2 of section B. It probably lies above the top 
of section A. In' sections I and J the top of this sandstone is in 
contact with the basal conglomerate of the Cretaceous, and in sec­ 
tion J the lower portion of the sandstone is shaly. This sandstone 
appears to be No. 3 of section K, where it is overlain by shale; and 
No. 4 of section L, the first three numbers of which are Cretaceous 
beds. This sandstone is partly exposed in the railroad cut just east 
of Gas Wells station, in the road near Cosmos well No. 1 (section D), 
and in the river bluff at Providence well No. 4 (section C). A cor­ 
relation of the outcropping beds based on the identification of this 
sandstone in areas where it is exposed is given on page 43.

These tentative correlations are, of course, offered suggestively only. 
They might have been made more conclusive if the positions of more 
coal beds in the well sections had been known. At best they will 
very likely be subjected to considerable revision when a sufficient 
fund of paleontologic evidence has been accumulated, or when the 
records of suitably distributed wells are available.

Correlation of the other strata, of the well sections. In this report no 
attempt will be made to correlate in detail the strata reported in the
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deep wells. However, in all attempts to trace beds from place to 
place by well records alone, it is best to remember that the tendency 
of drillers is to report greater thicknesses of sandstone than actually 
occur. Many hard, compact beds of sandy shale are mistaken for 
sandstone, because the appearance of the pulverized material from 
such beds generally shows a large percentage of sand grains, the beds 
offer relatively great resistance to drilling, and the wear on the bits 
is similar to that produced by sandstone. In well section K, Plate V, 
the relatively great thickness of sands Nos. 10 and 12, as compared 
with sands shown in the other well logs, strongly suggests that those 
beds are made up principally of sandy shale in which'occur numerous 
thin beds of sandstone. Also in well section A, beds Nos. 3, 14, 16, 
and 20, characterized by the driller as "limes," "broken lime," etc., 
are most probably not limestone at all, but somewhat calcareous 
shale and sandstone. No. 3 of this section is very probably a calca­ 
reous sandstone. Nos. 17, 22, and 23 of well section B, though 
probably containing a noticeable amount of lime carbonate, most 
likely would not be classed by the drillers themselves as limestone if 
the beds were exposed at' the surface.

The sandstone found to contain gas in paying quantities in Provi­ 
dence well No. 1 is known as the Fayette gas sand. This sand is 
shown at the base of sections G, H, I, and K and is sandstone 26 of 
section L. There is doubt as to the position of this sand in the well 
near Kennedy, as shown by section M. The elevation of this well 
was not obtained and the tentative correlation based on strati- 
graphic sequence alone suggests sandstone No. 18 as being equivalent 
to the Fayette gas sand, but it is possible that sandstone No. 18 of 
section M is the same as either No. 22 or No. 24 of section L.

Nos. 40 to 43, inclusive, of section F are very probably equivalent 
to the Fayette gas sand, as are als'o Nos. 18 to 20, inclusive, of section 
B and No. 22 of section A. Sandstone No. 31 of section D appears 
to overlie the Fayette gas sand, but the nature of the log leaves this 
in much doubt.

The very thick sandstones, Nos. 28 and 29, of well section L appear, 
to be equivalent to Nos. 25 to 31, inclusive, of well section A, and the 
shale beds Nos. 26, 28, and 30 of section A seem to be absent in section 
L. The exact position in the Fayette district of the sandstones shown 
in the generalized section of the Pottsville formation on the eastern 
edge of the Warrior coal field is somewhat in doubt. If the Fayette 
gas sand is one of the sandstones of the Black Creek coal group, as 
correlated above, the very thick sandstones shown at the base of well 
sections A and L may be correlated with the shale, sandstone, and 
coal of the generalized section from a short distance below the Black 
Creek coal to and possibly including some of the Boyles sandstone 
member. A very massive sandstone is locally found below the Black
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Creek coal at places along its outcrop on the north side of the Warrior 
coal, and this sandstone may increase in thickness southwest across 
the coal field, becoming several hundred feet thick in the western part 
of the Fayette district and possibly uniting at its base with the Boyles 
sandstone member. The absence in well section L of the three beds 
of shale (Nos. 26, 28, and 30), of well section A, suggests thickening of 
the sandstones of this horizon from east to west.

As already stated, the Boyles sandstone member of the east side 
of the Warrior coal field is tentatively correlated with the Pine sand­ 
stone member of Birmingham and Cahaba Valleys, east and northeast 
of Birmingham. The stratigraphic position of this sandstone is shown 
in the generalized sections of the rocks of these valleys on Plate V.

PROBABLE CHARACTER OF THE ROCKS BELOW THE WELLS OP THE FAYETTE DISTRICT.

A very important factor which must not be overlooked in attempt­ 
ing to determine the nature of the beds lying below the bottom of 
the deepest well in the Fayette district is the unconformity 1 knOWfl 
to occur at the base of the Boyles sandstone member on the east side 
of the Warrior coal field. This unconformity represents a long period 
of time during which the Mississippian rocks constituted a land surface 
and were being removed by streams. Along the northeastern edge of 
the Warrior coal field this hiatus includes all of the Pottsville forma­ 
tion below the Boyles sandstone member, say 500 feet; all of the Park- 
wood formation, say 2,000 feet; and all but about 60 feet of the 
Pennington shale, say 200 feet a total of 2,700 feet. The Boyles 
sandstone member thus rests directly upon the eroded surface of the 
Pennington shale. If similar conditions prevailed in the Fayette 
district, the drill may penetrate only a few feet of red, gray, green, and 
black shale below the Boyles sandstone member before entering the 
Bangor limestone or possibly its equivalent, the Floyd shale. This 
unconformity may be either greater or smaller in the Fayette district 
than on the eastern border of the basin. If it is greater, all of the 
Pennington shale and even the Bangor limestone and the Floyd shale 
may have been removed from the old land surface before the sea 
again covered this region and the deposition of the Pottsville began.

If the unconformity decreases in magnitude from the northeastern 
edge of the Warrior coal field toward the Fayette district, all of the 
Pennington shale (shown in the generalized section on PL V) may 
be present, and under this formation the Bangor limestone or possibly 
its equivalent part of the Floyd.shale in its full thickness. If geologic 
conditions were similar in the Cahaba and Fayette districts during 
the deposition of the rocks below the Pine sandstone member, then 
the beds should be prevailingly shaly for 500 feet below the Boyles

i Butts, Charles, Birmingham folio (No. 175), Geol. Atlas U. S., U. S. Geol. Survey, 1911,
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sandstone member, and the next 500 to 700 feet of strata should be 
made up principally of the massive, siliceous, conglomeratic Shades 
sandstone, which forms the basal member of the Pottsville formation 
in Cahaba Valley, east of Birmingham. 'It seems very doubtful if 
the Parkwood formation is present in the Fayette district, for it thins 
rapidly westward from the Cahaba Valley and is absent along the 
east side of the Warrior coal field. If the Parkwood is present, it 
probably is very much thinner than it is in Cahaba Valley and consists 
largely of sandy shale.

The Pennington shale and Bangor limestone are very likely present 
in the Fayette district and similar in character there to the same for­ 
mations in the eastern part of Birmingham Valley as shown on Plate 
V, but it is possible that these formations assume the. characteristics 
of the equivalent Floyd shale in this area. If all these formations are 
present, they probably have a combined thickness of 1,000 to 1,200 
feet. The Fort Payne chert and the underlying formations, as shown 
in the generalized sections of Plate V, are widespread and are most 
probably present in the Fayette district.

It seems probable that the section below the Pennsylvanian series 
of the Fayette district is the same as that part of the generalized 
section for Birmingham Valley, beginning 100 feet above the base of 
the Pennington. The depth to the Hartselle sandstone or Chicka- 
mauga limestone or any other desired horizon can very probably be 
computed from the generalized section of the Warrior coal field and 
the section in Birmingham Valley by assuming that the bottom of the 
Boyles sandstone member lies 50 to 100 feet above the bottom of 
the Pennington.

EXPOSED ROCKS IN THE FAYETTE DISTRICT. 

AGE AND CONDITIONS OF DEPOSITION.

As Stated above, the rocks exposed at the surface of the Fayette 
district are separable into two great systems, the Carboniferous and 
the Cretaceous.

At the close of Carboniferous deposition this region was elevated 
above sea level, forming a land area throughout Triassic and Jurassic 
time. Near the beginning of the Cretaceous period the land sank 
and in the water which covered it, sand, gravel, and clay from the 
adjacent land areas were deposited. Thus the surface of unconform­ 
ity represents the time during which this was a land area and no 
material was being deposited upon it.

Because of folding in the Carboniferous beds previous to the deposi­ 
tion of the Cretaceous the bedding planes of the latter are not parallel 
to those of the former but lie across or uncomformably upon their 
eroded edges. Owing to this unconformity, the folds in the Cretaceous 
beds give no clue to the character and amount of disturbance in the
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Carboniferous rocks lying below. In this district gas is found only in 
the Carboniferous rocks, and in order to determine accurately the 
positions of the anticlines and synclines in them not only uniformly 
good exposures of the rocks are required, but also sdme of the beds 
must have such characteristics as will afford a means of identifying 
them at all places where they are exposed.

POTTSVILLE FORMATION

Although Carboniferous rocks of Pottsville age are present within 
a maximum distance of about 400 feet of the surface at all points in 
the area represented by figure 1 the beds actually come to light in 
relatively small portions of it, where streams have cut through the 
Cretaceous and Tertiary blanket of sand, gravel, and clay which once 
covered the entire surface into the Carboniferous strata below. In 
places the Pottsville beds are laid bare over considerable stretches 
of the valleys, At many of these places the older rocks have since 
been covered by thin deposits of alluvium and wash from adjoining 
hill slopes, being thus effectively concealed from view.

In the reconnaissance field work in advance of' topographic map­ 
ping, where all lines of traverse were run out and plotted in the field, 
time did not permit the tracing of outcrops through their entire 
length.

The change in character of the sandstone and shale which largely 
make up the exposed section of the Carboniferous strata is very notice­ 
able from point to point along the line of outcrop. This is due not 
only to the varying conditions under which the beds were deposited, 
but also to the fact that portions of them were later exposed at the sur­ 
face of the pre-Cretaceous land and greatly altered by weathering 
before the region was again submerged and the younger beds deposited.

The Carboniferous rocks, exposed only over a relatively small part 
of the area mapped, are best shown along the sides of the valleys of 
Clear Creek, Deadwater Creek, Baker Creek, Little Pinney Creek, 
Bock Creek, North River, and that portion of Boxes Creek northeast 
of sec. 11, T. 16 S., R. 12 W. Small exposures also occur at Forten- 
berry's and White's mills on Davis Creek and on the south bank of 
Boxes Creek, in sees. 9 and 10, T. 16 S., R. 12 W., at the cut near Gas 
Wells station, and on the wagon road near well E, sec. 9. A few feet 
of sandstone and shale may be seen in the bluff of Sipsey River for half 
a mile south of Newton's mill and at a few other places near the foot 
of the river hills in the NE. \ sec. 33, T. 15 S., R. 12 W. The surface 
of the remainder of the area is covered by Cretaceous and younger 
beds.
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The following sections are exposed at the places indicated:

Section of outcropping rocks on Clear Creek a short distance below the road crossing in
sec. 2, T. 16 S., R. 11 W.

Concealed at top of bluff. Ft. in.
1. Sandstone, very thin bedded, greenish and shaly............ 6
2. Shale, brownish, compact, sandy......................... 8
3. Sandstone or sandy shale, very compact, greenish.......... 12
4. Concealed with shale and sandstone debris................ 18
5. Sandstone or sandy shale, thin bedded, greenish to brown.. 5
6. Sandstone, massive, medium grained, cliff making, greenish

to brownish............................................ 10
7. Concealed............................................... 15
8. Sandstone, reddish brown (5-foot massive, cliff-making ledge 

in the middle)........................................ 12
9. Concealed (brown shale and some thin-bedded sandstone 

d^bna).................................. .............. 21
10. Shale, bluish to brown, blocky, sandy..................... 10
11. Coal.................................................... 1 2
12. Clay, yellowish brown, sandy.............................. 4
13. Shale, black to dark blue, coarse,'to water.................. 5
14. Sandstone in bed of creek.

127 2

The following,, section of the same beds as those described above 
was measured on the east side of Deadwater Valley, in the north­ 
eastern part of the NE. J SE. J sec. 35, T. 15 S., R. 11 W. It is 
typical of the exposed rocks in the northern part of the area mapped:

Section of outcropping rocks on Deadwater Creek.

Cretaceous sand at top of hill. Feet.
1. Sandstone, thin bedded, shaly, greenish, or sandy shale, contain­ 

ing a few thin, resistant beds of sandstone.................... 42
2. Sandstone, massive, .gray to brownish, cliff-making, weathers to 

coarse light-yellow sand................................... 9
3. Concealed by sandstone d6bris from massive bed above......... 11
4. Sandstone, massive, gray, cliff making........................ 4
5. Concealed by bowlders of sandstone from above................ 10
6. Sandstone in massive, cliff-making layers..................... 3
7. Concealed by sandstone bowlders from above.................. 10
8. Sandstone, massive, cliff-making bed in two or three layers..... 5
9.' Concealed by sandstone bowlders from above.................. 27

10. Shale, blocky, sandy, bluish brown at top to dark brown at bot­ 
tom........................................................ 6

11. Coal, about................................................... 1
12. Clay, yellowish, sandy, fossiliferous.......................... 2
13. Shale, dark brown, blocky................................... 2
14. Concealed below level of tributary valley...................... 7

139

In attempting to correlate the outcropping rocks in the eastern part 
of the mapped area with those of the well sections it seems that sand-



FAYETTE GAS FIELD, ALA. 43

stone No. 2 of the Deadwater Creek section is probably equivalent to 
the massive sandstone exposed in the cut at Gas Wells station, and 
also the same as No. 5 of well section H, Plate V. If this is a correct 
correlation, the coal of the Deadwater Creek section is the Carter or 
Johnson bed. This correlation, it should be observed, does not agree 
with the conclusions reached by McCalley,1 who considers the coal 
exposed along Deadwater and Clear creeks to belong to the Cobb coal 
group.

It is to be regretted that sufficient paleontologic material is not 
available to make a positive identification of this coal bed. An 
examination by David White of a few small collections of fossil plants 
obtained a short distance below the coal bed on Deadwater Creek, 
which he considers to be younger than the Pratt coal group, and prob­ 
ably not later than the Brookwood coal, still leaves unsettled the 
question of whether or not the coal on Deadwater Creek belongs to 
the Cobb group or is the Carter or Johnson bed,   The writer's cor­ 
relation of this coal bed is by no means satisfactory to himself, and is 
presented merely as a suggestion.

Portions ©f sandstones Nos. 2 to 6 of the Deadwater Creek section 
are exposed along the "Byler Road" from Little Pinney Creek south­ 
ward to Rock Creek above Dardon's mill. About a quarter of a mile 
west of this mill a fine outcrop of the sandstones of the Deadwater 
Creek section occurs on an abandoned road just above the place 
where the "Byler Road" crosses Rock Creek. The following section 
was measured at this place:

Section on abandoned road on west side of the "Byler Road," one-fourth mile west of
Dardon's mill.

Feet.
1. Shale, reddish, sandy, deeply weathered, at top of hill........... 5
2. Sandstone, coarse, reddish, deeply weathered............... 1... 5
3. Shale, sandy, whitish, deeply weathered, with pronounced verti­ 

cal joints producing long rectangular blocks; thin streaks of 
whitish clay................................................ 6

4. Sandstone and shale, massive, greenish beds at top, 3 feet thick, 
very deeply weathered, with 2 feet of light-colored shale, then 
2 feet of thin-bedded greenish standstone, then 4 feet of mas­ 
sive cliff-making greenish sandstone at base.................... 11

5. Sandstone, greenish, thin bedded, shaly........................ 5
6. Sandstone, very massive, cliff making, irregular bedded......... 5
7. Clay, shale, and sandstone; 3 feet of bluish, sandy, very fossilif- 

erous clay and shale, with 1 foot of thin-bedded greenish shaly 
sandstone below............................................. 4

8. Sandstone, thin bedded, compact, cliff making, ripple marked,
greenish..............................'...................... 6

9. Shale, coarse, sandy, bluish brown, blocky to creek level........ 3
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The numbers in the preceding section conform to those of the 
Deadwater section.

The Carboniferous beds exposed in the area mapped appear to in­ 
clude a vertical range of not more than 150 feet. At many places 
the prominent sandstones mentioned in the sections given above 
formed the surface of the pre-Cretaceous land and here and there they 
seem to have been cut away by streams, thus developing more or less 
relief on this surface.

EXPOSURES OF CRETACEOUS AND YOUNGER BEDS IN THE FAYETTE DISTRICT.

As the object of this examination was to determine the conditions 
under which gas has accumulated in the Carboniferous rocks, little 
attention was given to the Cretaceous and younger beds, which un- 
conformably overlie the gas-bearing formation and which are of no 
value in attempts to determine the dip of the gas-bearing beds. 
These rocks are composed largely of unconsolidated sand and clay, 
with some beds of dark-red conglomerate and coarse red sandstone 
cemented by iron. The valleys are covered by surficial beds of wash 
and alluvium of Recent age, deposited by the present streams.

STRUCTURE.

GENERAL STRUCTURE OF THE REGION SURROUNDING THE FAYETTE

GAS FIELD.

The general structure of the Warrior coal basin, in which the Fa- 
yette gas field lies, is that of a broad, flat basin, gently tipped to the 
southwest, with the strata steeply upturned and faulted at the eastern 
edge along Birmingham and Sequatchie valleys and the western limb 
hidden beneath the unconformable Cretaceous beds. The most 
prominent structural feature in this basin is the Sequatchie anticline
(fig. 1). This fold is highest at the northeast border in Blount 
County, and pitches southwestward to the northern part of Tus- 
caloosa County, where it flattens out and loses its prominence. 
Between this anticline and Birmingham Valley the rocks, though 
generally synclinal in structure, are wrinkled into many .minor folds 
and in places are cut by many faults.

West of the Sequatchie anticline the rocks are less disturbed and 
no large, well-defined folds have been discovered, though the area 
seems to have been subjected to enough deformation to wrinkle the 
strata into many low irregular folds and in some places to produce 
local faults of slight displacement, but the positions of all the minor 
folds have not been traced out and mapped.

On figure 1 the general structure of the basin is suggested by the 
lines marking the limits of the formations. The direction of the line of 
contact between the Pennsylvanian and Mississippian rocks is almost
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due east from the western border of the State to the southeastern 
part of Morgan County, and northeast from-this place to Tennessee 
River. This line is roughly parallel to the outcrop of the Bangor 
limestone. The change-in direction of the line of outcrop seems to be 
due to a broad arching of the strata north of Tennessee River along a 
line passing near Athens and Decatur. From this locality a broad 
anticline trends southward through the western part of Morgan 
County and the eastern part of Winston County. The effect of this 
fold is noted in the curve in the outcrop of the Black Creek coal bed 
in northern Walker County, as shown by the dotted line on figure 1. 
There is evidently a well-defined synclinal area a short distance west 
of and parallel to the Sequatchie anticline through its entire length, 
but the details of the structure in and west of this area are not known, 
except in a portion of the Fayette district which is described below.

The folds in the Warrior field which have a general northeast-south­ 
west trend were formed by crustal movements that produced great 
folds and thrust faults along the Appalachian region from Middle 
Alabama to New York. The impulse which produced this deforma­ 
tion probably came from the southeast and most of its energy was 
expended before reaching the Warrior field. The Sequatchie anti­ 
cline is the northwesternmost fold of prominence that was developed 
by this movement. West of it strata originally horizontal were more 
or less wrinkled into a series of broad, open, irregular folds, having a 
general northeast-southwest trend.

Another period of deformation of the Warrior coal field was marked 
by the depression of the region to the west along an axis parallel to 
the present course of Mississippi River below its juncture with the 
Ohio. This sinking was followed by an encroachment of the sea in 
which the Cretaceous and Tertiary sediments were laid down in a 
great V-shaped embayment extending from the Gulf of Mexico north­ 
ward into southern Illinois. This regional depression may have pro­ 
duced more or less deformation in the Warrior field, the folds having 
a general northwest-southeast trend roughly at right angles to the 
direction of maximum depression. These two great crustal move­ 
ments have produced the structural features in the Fayette district.

STRUCTURE OF THE CAKBONIFERO CJS ROCKS OF THE FAYETTE DISTRICT.

CONTOUR MAP.

On Plate VI an attempt has been made to show the dip of the 
Carboniferous strata in portions of the Fayette district by the use 
of contour lines. These are lines of equal altitude with a vertical 
interval of 10 feet and are numbered according to their height in feet 
above sea level. They are drawn upon the horizon of the coal bed 
described in the Clear Creek and Deadwater Creek sections. For 
example, the heavy contour line marked 350 is drawn through all
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points on the horizon of this coal bed that are 350 feei> above sea 
level; the next brown line on one side of it marks all points on this 
coal that are 340 feet above the sea, and the one on the opposite side 
marks the points at which the coal is 360 feet-above the sea.

The accuracy with which structural contours may be drawn upon 
any deformed surface depends, of course, on the number and position 
of the points whose elevation above sea level has been determined by 
instrumental work in the field; and this in turn depends on the posi­ 
tion and extent of the outcrop of the bed upon which the measure­ 
ments are taken. Unfortunately, in the- Fayette district the coal 
bed on which the structural contours are based is exposed at not 
more than four places, so far as the writer is aware. In order partly 
to avoid the difficulties of contouring a bed which is so rarely exposed, 
the writer has used the approximate vertical distance between this 
bed and the tops of the cliff-making sandstone beds described above 
to calculate the height of the horizon of the coal at places where it is 
not exposed or could not be found. In this way all the measure­ 
ments made on recognized beds were reduced to approximate eleva­ 
tions of the coal bed and from these elevations and the known dip 
of the exposed beds, the contours were drawn. From these facts 
.it can be readily seen that though the contours on the map in the 
main show the structure with fair accuracy, they may locally be 
considerably in error because of the lack of accurate measurements 
on the key surface.

The portions of the map where no contours are drawn represent 
areas where the surface is covered by Cretaceous and younger beds 
that prevent accurate measurements on the coal. The structure of 
the Carboniferous rocks in these parts of the district is unknown and 
can be determined only when a sufficient number of wells have been 
drilled to furnish accurate measurements to some recognizable bed. 
This statement applies equally well to all parts of the Gulf Coastal
Plain in Alabama, where the Carboniferous beds are concealed be­ 
neath Cretaceous and younger formations.

In places where the structure contours are solid lines elevations 
obtained on recognizable becls are sufficiently numerous to warrant 
the assumption that they are approximately correct. The broken 
contours, though based on some accurate data, may be considerably 
in error. The accuracy of those contours that bear interrogation 
marks is in doubt. Care should always be taken in using these con­ 
tours to give due allowance for errors that are likely to creep into work 
based on insufficient data or on data not known to be accurate.

MAIN STRUCTURAL FEATURES.

The structural contours on the map show clearly that the deforma­ 
tion in the Carboniferous beds of this particular area has been rela­ 
tively slight and that the beds lie in broad, open, irregular folds,
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trending generally northwest and southeast in the eastern part of the 
mapped area and probably more nearly east and west farther west.

The principal structural features, as partly brought out by the 
contours on the east side of the map, are the belts of relatively .steep 
southwest dip. One of these belts passes through the eastern parts 
of sees. 28 and 33 and the western parts of sees. 27 and 34, T. 15 S., 
R. 11 W., and continues southeastward through sees. 3, 2, and 11, 
T. 16 S., R. 11 W. Southwest of this belt of relatively steep dip is a 
shallow syncline, the bottom of which passes through the central 
parts of sees. 29 and 33, T. 15 S., R. 11 W., .and sees. 3, 10, 15, 14, 
and 23, T. 16 S., R. 11 W. Southwest of this trough the rocks appear 
to rise gently to the axis of a very low, broad anticline which appears 
to pass through sees. 30, 29, and 32, T. 15 S., R. 11 W., and sees. 4, 
10, 15, 22, and 27, T. 16 S., R. 11 W.

Southwest of this anticline Cretaceous sand obscures the structure, 
which can not be determined with any degree of certainty except in 
portions of sees. 4, 9, 10, 15, and 16, T. 16 S., R. 11 W., where the 
steep dip of the rocks discloses what appears to be the east end of a 
syncline of considerable magnitude, pitching west-northwest under 
the Cretaceous beds. The lowest portion of this trough probably 
has not been contoured, but in the southeast corner of sec. 9 the key 
surface is at least 200 feet lower than it is in the central part of sec. 35, 
T. 16 S., R. 11 W. There may be faults in this area which render the 
observed dips misleading, but no direct evidence of a fault was seen 
in the field.

On Boxes Creek no well-defined fold is revealed by the structure 
contours in the area of Carboniferous rocks exposed. The very gen­ 
tle dip toward the south and southwest appears to be interrupted 
by a shallow syncline passing through sees. 1 and 2, T. 16 S., R. 12 W., 
and by another small syncline, the beginning of which is shown at the 
southeast corner of sec. 35 of the same township and range.

. LOCAL ANTICLINES.

In the southwestern part of sec. 1, T. 16 S., R. 12 W., there is evi­ 
dence of a small anticline which brings the sandstones of the Potts- 
ville formation up into a very sharp fold, having a general northeast- 
southwest trend, with dips of 40° to 80°, but with a total width of 
only a few feet. Structure of this type is apparently very common 
to this region. On the road in the southern part of the NE. £ NE. £ 
ec. 11, T. 16 S., R. 12 W., a similar buckle brings up the Pottsville 

at an angle of 50° to 70°. Two similar buckles only a few feet in 
width are finely exposed on the Fayette-Bankston road in the NE. J 
NW. i sec. 1, T. 16 S., R. 12 W. These appear to have a northwest- 
southeast trend. Another of these local buckles occurs on the road 
near the western edge of the NW. i NW. $ sec. 36, T, 15 S., R. 12 W.



48 CONTRIBUTIONS TO ECONOMIC GEOLOGY, 1910, PAKT II.

Others of less magnitude were seen, but as these miniature anticlines 
were probably formed by local compression due to the subsequent 
wrinkling of slightly folded beds across the major folds, they are -/ 
probably very local features that extend only to shallow depths. \

FAULTS.

Few faults occur in the area mapped and these appear to be due 
entirely to tension. They seem to be local in extent and to show 
small vertical displacements. One of these faults is exposed on the 
road leading southeastward from Cotton's mill, in the NE. £ SE. | 
sec. 33, T. 15 S., R. 11 W. Here the downthrow appears to be to the 
north and the displacement is probably between 40 and 50 feet. The 
trend of this fault seems to be northwest and southeast.

Another fault is thought to occur-on Rock Creek about a quarter 
of a mile west of the road crossing in sec. 27, T. 16 S., R. 11 W. Here 
the sandstones of the Pottsville disappear abruptly and are succeeded 
upstream by dark bluish-brown sandy shale, which closely resembles 
beds of shale lying from 40 to 80 feet below the sandstone. If these 
identifications are correct the fault has an almost due north-south 
trend, with the downthrow to the east.

At Newton's mill, in the southern part of sec. 33, T. 15 S., R. 12 W., 
is a well-marked fault with a general northwest-southeast trend, but 
the lack of good exposures at this place'leaves the writer somewhat in 
doubt as to its character. It may either have a displacement of 70 
or 80 feet witta the downthrow to the southwest, or the downthrow 
may be to the northeast with 20 or 30 feet displacement.

A mile north of Newton's mill, near the northeast corner of sec. 33, 
a fault is exposed in the bluff at the foot of the river hill. This fault 
has a displacement of less than 40 feet, the downthrow being to the 
southwest.

In the core-drill hole of the Cosmos Oil & Gas Co. (section E, PI. V), 
the black shale (No. 16) shows many slickensided surfaces which 
suggest faulting, but other evidence of a fault at this place is obscured 
by wash of Cretaceous debris which hides the Carboniferous rocks.

The faults in the Fayette district are probably due to differential 
tension developed locally by the wrinkling of slightly folded strata 
almost at right angles to the major folds. This wrinkling was ap­ 
parently so slight that only faults of very small extent could have 
been developed. The depths to which the displacement of strata 
extends along these faults are, of course, unknown, but on account 
of the slight amount of folding, the local nature of the tension thus 
developed, and the predominance of soft, yielding shale below the 
surface, it seems reasonable to assume that the depth of displacement 
was very slight.
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STRUCTURE OF THE FAYETTE GAS SAND.

The available data relative to the structure of the Fayette gas 
sand in and surrounding the gas field are too meager to justify an 
attempt to draw structure contours on this bed. Therefore, instead 
of attempting to represent the structure of the sand, the altitudes 
of the mouths of the wells and the depths to the gas sand in each 
are shown on Plate V. From these figures the depth of the gas- 
bearing sand below sea level can be easily calculated.

No records of wells N, P, R, S, T, and U were obtained, and the 
Fayette gas sand is not shown in well sections C and D. In all these 
wells a sandstone near the top has been correlated with the massive 
sandstone which is exposed at Newton's mill, at Gas Wells station, 
and on the south side of Boxes Creek, southeast of this station. As 
already stated, this sandstone is believed to be the upper sandstone 
(No. 2) of the Deadwater Creek section, which is exposed up Boxes 
Creek and in the eastern part of the area mapped. Altitudes ob­ 
tained on this bed have been reduced to equivalent ones on the COal 
used as a key stratum, and contours have been drawn to show the 
approximate dip of the key rock in the gas field, in order to give some 
idea of the structure, the details of- which can not be shown with the 
available data.

ECONOMIC FEATURES OF THE FAYETTE DISTRICT.

As stated at the beginning of this paper, drilling Jr the Fayette 
district has resulted in the finding of gas in considerai. j quantities in 
Providence wells Nos. 1, 6, 8, 9, and 10. These wells are marked on 
the map by the letters G, I, H, S, and J, respectively. Nos. 9 and
10 (S and J) have shown more or less salt water, and No. 10 is said 
to have been badly damaged by injudicious shooting. The writer 
obtained no records of Providence wells Nos. 11, 12, and 13"(li, P, 
and U) or any direct evidence as to their depth and the nature of the 
rocks encountered in them. So far as he knows, they may or may 
not have been drilled to the Fayette gas sand. None of them shows
011 or gas in paying quantities. Providence well No. 5 (F) is said to 
have been drilled first to about 1,690 feet and later deepened to more 
than 2,200 feet. No record of the second drilling could be obtained. 
The bottom portions of the records of Providence wells Nos. 2 and 4 
(D and C), which would be of greatest value, are not given. (See 
PI. V.) The only positive data regarding the character of the gas 
sand in the immediate vicinity of the producing area are given by 
Providence wells Nos. 3 and 5 (L and F) and the Fayette Gas Co.'s 
well No. 1 (K), the records of which are shown on Plate V. These 
three wells have undoubtedly passed through the Fayette gas sand 
without finding gas in paying quantities. A well was also started 
about 4$ miles northwest of Fayette by the Providence Oil & Gas

9817° Bull. 471 12  4
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Co., but it is said to have been abandoned after being sunk to a depth 
of a few hundred feet. The well of the Fayette Gas Co. (M), situated 
about 3 miles southwest of Kennedy, has not been completed at this 
writing and no data regarding it are available other than those 
given on Plate V.

The Woods well No. 1 (B) of the Alabama Central Oil & Gas Co., 
located on the railroad about 1£ miles west of Bankston, passed 
through the Fayette gas sand between 1,350 and 1,440 feet, finding a 
slight" show " of oil and a little gas. Small" shows " of oil and gas were 
noted at many places in the Freeman well No. 1 (A), but not in pay­ 
ing quantities. The well at Bankston (U) was drilled to a depth of 
about 800 feet by the Providence Oil & Gas Co. Work on it was 
suspended during the time the writer was in the field, bu,t it is reported 
to have been drilled later to a depth of 1,600 or 1,700 feet, finding salt 
water, when it was again temporarily abandoned. At a still later 
date work was resumed and the hole reached a depth of more than 
2,200 feet. It is reported to have furnished a large flow of gas from 
a point near the bottom, but this was later shut off by an invasion 
of salt water from beds above the gas sand.

A well is being drilled by the^Five Rivers Oil & Gas Co. near 
Newtonville, about 13 miles south of Fayette, but neither oil nor gas 
in paying quantities has yet been reported from it. Another deep 
well was started near Reform, about 25 miles southwest of Fayette, 
but no data relative to it are at hand. A derrick was built near 
Berry, about 18 miles east of Fayette, but no drilling had been done 
at the time field work in this district was closed.

To sum up the situation, the developed part of the Fayette gas 
pool is about 2,500. by 1,000 feet in area, and contains five producing 
wells with initial capacities ranging from probably 250,000 to 4,500,000 
cubic feet a day. One of these wells (Providence No. 8) supplies 
the town of Fayette with gas. The others are closed. The eight 
other wells drilled in search of gas within 2 miles of this pool and the 
six other holes drilled in the region have reported neither gas nor oil 
in paying quantities, except possibly in the well at Bankston above 
mentioned.

FUTURE PROSPECTING IN WESTERN ALABAMA.

The following questions probably cover the crux of the commercial 
oil and gas situation in western Alabama:

1. Is the Fayette gas popl fully outlined by the wells already drilled ?
2. From the indications shown by the present developments, are 

pools of oil and gas likely to be found in the Warrior coal field and 
adjacent localities in the Gulf Coastal Plain?

3. If the Warrior coal field offers favorable inducements for testing, 
where should the test wells be located ?
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The remaining pages of this report will be devoted to an attempt 
to answer these questions so far as the few data available permit.

PROBABLE EXTENT OF THE FAYETTE GAS POOL.

In answer to the first question, the Fayette gas pool does not appear 
to be fully developed, though it very probably is not a large pool. 
There is no evidence available to show that a well located 800 or 1,000 
feet due north of Providence well No. 8 (H) should not get gas, and if 
this one should prove successful, gas or oil may reasonably be expected 
in other wells drilled along the strike of the rocks in this direction to 
and beyond the Fayette-Sipsey road. The Cosmos well No. 1 (E) 
is favorably located for either oil or gas if the Fayette gas sand is soft 
and porous at this point. To the east, southeast, and south of the 
producing area Providence wells Nos. 11, 12, and 13 (R, P, and N) 
seem to mark good positions for tests. If these have all found the 
Fayette gas sand unproductive, the limit of the pool in that direction
appears to have been reached unless a well located about 800 feet 
north of No. 9 (S) and the same distance southeast of No. 1 (G) should 
find gas sand of good quality, in which case it may be productive. If 
this well should prove to be successful, a well located midway between 
Providence wells Nos. 11 and 12 (E, and P) would have a chance for 
either oil or gas in paying quantities. On the assumption that the 
Fayette gas sand is uniformly good over this area and that Providence 
wells Nos. 11, 12, and 13 have not been drilled to it, No. 11 (R) 
probably offers the best chances. No. 12 (P) seems less favorably 
located, and the position of No. 13 (N) appears to be unfavorable. 
No. 13 will most likely furnish salt water from the gas sand. The 
wells R and E, when finished to the gas sand, should go far toward 
determining the extent of this pool, as, from structural indications, 
the area northeast of the producing w'ells is the most favorable. The 
prospects for an extension in this direction are greatly reduced, how­ 
ever, by the failure of Providence well No. 5 (F) to find gas. This 
failure may have been due to a locally poor sand which, if soft and 
porous farther northeast, may again become productive. If either 
well R or well E should prove to be productive, a well located 2,000 
feet a little south of east of well E and the same distance from well R 
should give valuable evidence as to the extent of the pool. Providence 
well No. 4 (C) should be drilled deeper as a test toward the north.

In brief, the Fayette gas pool is probably not fully developed. The 
most favorable opportunity for its extension is toward the north from 
Providence wells Nos. 1 and 8 (G and H) and, if the unfinished well E 
is successful, the trend of development should be east as well as north. 
The writer doubts, however, if this pool will prove to be large, especially 
if Providence wells Nos. 2 and 11 (D and R) have reached the Fayette 
gas sand.
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POSSIBILITY OF OIL POOLS OCCURRING NEAR THE FAYETTE
GAS POOL.

The presence of this gas pool can not be taken as a sure sign that oil 
has been accumulated somewhere near it. Many large gas fields, 
without accompanying pools of oil, occur in other parts of the Appa­ 
lachian region. Most oil pools, however, are accompanied by pools of 
gas, or else the oil is associated with gas in the same pool. In the 
Fayette gas pool there is little available evidence to suggest the 
direction in which a pool of oil is most likely to occur in the gas sand. 
Such meager data as are at hand seem to slightly favor the NE. £ of 
sec. 9 and to a much less degree the S. £ SE. J sec. 9 and adjoining 
parts of sec. 16.

"Shows" of oil and gas have been noted in a number of sandstone 
beds in the wells of the Fayette district, and it is possible that some of 
these may be found to contain pools of oil of paying size in this vicinity. 
The most favorable indications for oil appear to have been found in 
sandstones relatively near the surface. Of these, Nos. 8 and 13 of 
section E, Plate V, appear to be the same sands that carry oil in the 
Brennan diamond-drill holes (T) noted in the driller's record of section 
F, Plate V.

A study of the core of Cosmos well No. 1 shows that enough oil has 
accumulated in the sandstone to form a pool and that it only lacks 
more pressure and a more porous pay sand to furnish wells of commer­ 
cial size. In a theoretical way the data furnished by this core are 
intensely interesting. Beginning with No. 5 of this section (E, PI. V) 
a bed of dark-gray shale is underlain by massive green shale (No. 6), 
which grades downward into fine greenish micaceous sandstone 
(No. 7); this in turn changes abruptly to massive brown (discolored 
by oil) sandstone (No. 8), which is saturated with oil and is, so far as 
the writer could detect, of practically the same texture and hardness 
as No. 7, being in fact a continuation of that bed. This sandstone 
is continuous downward unchanged, except for a thin sandy shale 
parting (No. 9) which contains no 'oil. Below No. 9 the sequence 
described above is repeated, No. 10 being a dark fine-grained shale, 
No. 11 a massive greenish shale grading into massive gray micaceous 
sandstone (No. 12), and then into a coarser phase of the same bed 
(No. 13), saturated with oil, with a nonpetroliferous sandstone (No. 14) 
below. A study of this core section leads to the conclusion that 
these oil beds represent true accumulations and that lack of pressure 
behind the oil and of porosity in the sandstones in which it occurs 
may be the only reason why they do not furnish oil in commercial 
quantities. Sandstone No. 8 of this well appears to be a part of the 
sandstones Nos. 7 to 9, inclusive, of section L, Plate V, in which good 
indications of oil were found. These facts suggest that this, sand-
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stone is oil bearing over a considerable area, and that in places where 
it is unusually coarse grained and porous small oil wells may be secured.

Another zone which shows more or less oil in almost every well is 
marked'by Nos. 22 and 24 in section F, No. 16 in section G, No. 17 
in section H, No. 22 in section I, No. 24 in section J, Nos. 17 or 19 
in section L, and No. 11 in section M. Similar oil zones may be 
traced out on Plate V. These general oil zones indicate that the 
process of accumulation has gone on to a certain extent in this vicinity, 
and also that the Carboniferous strata contain appreciable quantities 
of oil which at favorable places may have been gathered into valuable 
pools.

The writer thinks it very probable that other and larger pools 
of gas and valuable pools of oil exist at places in the Warrior coal field. 
This belief is based on the age and character of the rocks which 
underlie this territory within reach of the drill. From these forma­ 
tions has been obtained a large part of the oil and gas of Oklahoma,
and much of that of West Virginia, southeastern Ohio, and portions 
of Pennsylvania. The general structure of the coal basin and the 

.detailed structure, as shown by the small area mapped, are appar­ 
ently as favorable as that of the great oil and gas regions mentioned 
above, with the possible exception that there may be too many 
faults in certain parts of the Warrior coal field to offer ideal condi­ 
tions. From the scanty data available, it seems that the general con­ 
ditions governing the occurrence of underground water in this region 
are such as to offer almost ideal opportunities for this most important 
factor of oil and gas accumulation to exercise its function. These 
facts taken in connection with the known existence of one gas pool 
(though it may be a small one) and the presence of more or less gas 
and oil in sandstones at a number of points (indicating that the rocks 
have an appreciable amount of these hydrocarbons scattered through 
them), seem to show that all the general geologic conditions considered 
essential for the formation of valuable accumulations of oil and gas 
are present in this region. '

FAVORABLE AREAS FOR TESTING OUTSIDE OF THE FAYETTE
FIELD;

With but a very small amount of information at hand relative to 
the age and character of the unexposed rocks of this region in which 
oil and gas pools may occur, and still fewer facts regarding under­ 
ground-water conditions, together with the lack of a map of the 
Warrior coal basin showing in detail the structure of the rocks, it is 
impossible to pick out with confidence small areas that are especially 
favorable for testing. The area in which the structure of the rocks 
is shown on the topographic map, though large enough to indicate
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the character of the folds to be found in this region, is far too small 
to be of much value in determining the best places for future drilling 
in a prospective oil and gas territory as large as the Warrior coal field.

Gas in paying quantities has been found only in the Fayette field, 
where it comes from a sandstone in the lower part of the Pottsville 
formation. The few wells that have been drilled below this sand, 
though unproductive, can in no sense be considered as serious evi­ 
dence against the possibility of valuable pools existing in the Mis- 
sissippian series and even in lower formations. If the oil and gas of 
this region have been subjected to the same general processes of 
accumulation as those of the Appalachian region farther north, in 
New York, Pennsylvania, Ohio, and West Virginia, the accumula­ 
tions in the upper sands will be found at places where those beds lie 
at a lower level than they do where the deeper sands are productive. 
Therefore, if it is assumed that the Fayette gas sand is near the 
middle of the vertical section of oil and gas bearing beds of this re­ 
gion, we should expect to find that the sands above this bed, which 
show oil and gas in the Fayette field, will contain the largest number 
of paying pools at places where they are at a lower level, or toward 
the south and west. Conversely, if the Mississippian series or any 
lower formations are productive, the pools are more likely to be 
found at points where they are as high as or higher than they are in 
the Fayette field, especially if on deeper drilling in the Fayette field 
these lower beds are found to be not productive and to furnish little 
or no salt water.

From this it is clear that' there is no way of determining where 
drilling should be done until a detailed map showing the dip of the 
rocks over a considerable portion of the Warrior coal basin is avail­ 
able for study. With such a map and facts regarding the under­ 
ground-water conditions in a number of widely scattered deep wells 
of this region, the uncertainty regarding the best localities for testing 
would disappear. It is therefore highly important from the point of 
view of the business man as well as the scientist not only that the 
geology of this region should be thoroughly studied, but also that the 
greatest care should be taken in future deep drilling to find out and 
record the water conditions of the beds. The kind of rock in which 
water is found, the kind of water, whether fresh or salt, the height to 
which it rises in the well, and its relative volume are facts of prime 
importance in selecting those areas in which valuable pools of oil and 
gas are most likely to occur. In using these data the geologist bases 
his deductions on the unquestioned laws of cause and effect, which 
have been more clearly worked out in other oil and gas fields that 
have been thoroughly developed. Such deductions, though based 
on imperfect data in a new field (and therefore not unquestionable) 
will if consistently followed, eliminate a large percentage of the
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element of chance which is present and which will always be present 
in oil and gas operations.

With the above limitations before the reader, the writer ventures 
to suggest that the area lying north of the Fayette district (see fig. 1) 
has not received the attention from drillers that it deserves, though 
in making this suggestion he does not wish to minimize the value of 
testing in other directions.

From what is at present known of the geologic conditions of this 
region it seems probable that the northern part of Fayette County, 
the western part of Walker County, the eastern part of Lamar County, 
at least the southern part of Marion County, and the western part of 
Winston County contain small areas in which all the structural 
conditions necessary to the occurrence of oil and gas are present. 
This suggestion is advanced in the hope that future wildcat drilling 
will be more evenly distributed over the western part of the Warrior
field and adjacent parts of the Coastal Flam. Such testing will not
only more quickly determine the value of this region for oil and gas 
but will also furnish valuable geologic data which may be used to 
great advantage in ou timing the areas that are worthy of thorough 
testing.

In this region no well should be considered a complete test unless it 
has penetrated 200 feet into the Chickamauga limestone, or at least 
has reached water in that formation, at points where the top of the 
limestone is less than 4,000 feet from the surface.

The axes of broad anticlines in regions of this kind offer from 20 to 
probably more than 50 per cent advantage for wildcat wells over other 
structural positions, but the superiority of one anticline over another   
in a different part of the region is dependent on general geologic con­ 
ditions, the determination of which was beyond the scope of this work.
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