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ORGANIZATION OF THE BUREATU.

The Bureau of Economie Geology and Technology was estab-
lished by the Board of Regents of The University of Texas, Sep-
tember, 1909, In so far as is possible with the means at hand
this Burean was designed to take the place of the University Min-
eral Survey, which was established by the Legislature in 1901
and discontinued in 1905. That survey was supported by direct
appropriation, the fund heing administered by the Board of Re-
gents of the University. The present Bureaun is maintained by
the University, through a special item carried in the budget.

The laboratory of the Bureau was opened in September, 1910.
with Mr. 8. H. Worrell as chemist, In September, 1911, Dr.
J. A. Udden became geologist for the Burean and his first work
was the preparation of this report on the oil and gas fields of
‘Wichita and Clay Counties.

Exclusive of this Bulletin the following publications have been
made by this Bureau:

““The Mineral Resources of Texas,”” Wm, B. Phillips, issued
by the State Department of Agriculture as its Bulletin No. 14,
July-August, 1910,

““The Composition of Texas Coals and Lignites and the Use
of Producer Gas in Texas,”’ by Wm. B. Phillips, 5. H, Worrell
and Drury MeN. Phillips, University of Texas Bulletin No. 189,
July, 1911.

““A map showing the location of iron ore deposits in east
Texas, blast furnaces, lignite mines in operation, lignite outerops,
producing oil fields,”” ete., September, 1912, by Wm. B. Phillips.

In addition the following Press Letters have been issued and
widely distributed:

Production and Value of Mineral Waters in Texas.

Clays and Clay Products.

The Fuel Situation in Texas.

Precious Stones in Texas.

Some Ornamental Stones from Texas,

The Iron Ore Situation in East Texas.
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High Grade Kaolin in Texas,

Natural Gas in Texas,

The Testing Laboratory of the Bureau.

Phosphate Rock and Nitrate of Soda in Texas.

Production of Coal and Lignite in Texas in 1910,

A New Course in the Technology of Fuels.

Examination of the Qil and Gas Regions in Clay and Wichita
Counties.

The Electra Oil Field, Wichita County.

Fuller’s Earth in Texas.

Production of Petroleum in Texas.

The Mineral Production of Texas in 1910.

Some Conclusions as to the Qil and Gas Fields of Wichita and
Clay Counties.

The several editions of these Press Letters are now ex-
hausted.

In the laboratory the study of coals and lignites with refer-
ence to their gas producing properties is being continued and the
question of briquetting lignites has been taken up.

Address all communications to Wm. B. Phillips, Director
Bureau of Economic Geology and Technology, University, Aus-
tin, Texas,
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The Electra 0Qil Field, March, 1912, Looking northwest.
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A Reconnaissance Report on the Geology of the Oil
and Gas Fields of Wichita and Clay

Counties, Texas

By J. A, UppEx axp Drury McN. Poiriies.

GENERAL STATEMENT,

The present study of the Eleetra oil field and the Petrolia gas
field was undertaken With the purpose of learning the physical
conditions which have hrought about the accumulation of oil
and gas in the PPennsylvanian sediments in Wichita and Cra,
Counties in the north part of the State. With this main ob-
Jeet in view and with the limited time at our disposal our ob-
servations were mainly directed to features recognized as di-
rectly bearing on the immediate subject of the inquiry. Some
observation bearing on the Tertiary and on the Quaternary ge-
ology of the region and on matters pertaining tp geology in
general wore made only incidentallyv.  FThe object of this report
is similarly limited. This must account for the somewhat un-
usual form of the paper. It is not a succinet aecount of the
entire geology of the region studied, nor is it entirely limited to
the main subject of inquiry, since it appears desirable to place
on record also some data incidentally secured. This report,
therefore, partakes to some extent of the nature of an account
of a special inguiry. To a lesser extent it is an aceount of a ge-
ological reconnaisance, The subjects of speeial inquiry, it will
he perceived, were the stratigraphy and strueture of the series
of sediments in which the oil and gas oeceur. These sediments.
constitute several divisions of the Pennsylvanian series, together
with what has come to be known as the Wichita formation.

THE EXPOSED ROCKS.

I"he Wichita forfnation is the main part of the bedrock which
comes to the surface in the area studied. This rests ou the
Cisco formation. The smrficial houndary hetween these two for
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mations in this region has been roughly outlined by earlier
students of this region essentially as represented on the accom-
panying map.* See Plate I.. No time was taken for adding any
new lecal details to the course of this boundary, nor to study the
eriteria for its loeation.

The Wichita Formaticn.

On traversing the east half of Wichita County it appears that
there were no beds which might be used for correlating all the
ditferent exposures, Few sandstones can be traced farther than
a mile or two with any degree of certainty. It is ounly in the
southwest part of the county that the stratigraphy and the
structure may be worked out in the usnal way, by correlation of
parts of different sections.

FIELD EXPOSURES.

Opportunities to examine the bedrock in surface exposures in
this region are not as many as in some other parts of the Siate,
The best seetions appear in the bluffs of the Wichita River.
The entire region is one of old mature topography, where slopes
are low and where the land is covered with a thin soil. through
which the bed rock frequently protrudes, but mostly indistinetly.
The streams have broad alluvial valleys, bordered by low bluffs,
which are approached by the channels at long intervals. The al-
luvial plain of the Wichita averages more than three miles in
width in Wichita County and the stream is sapping its bluffs
in only some few places. The conditions are the same on the Red
River, exeept that the alluvial valley is more irregular i width
and that the points of attack by the stream on the hluffs are far-
ther apart. Nevertheless a score and a half of places were se-
leeted where the terranes appeared in sufficient distinetness to
warrant special deseriptions.  These follow below in order from
east to west.

*W. F. Cummins, Geological Survey of Texas, Second Annual Re-
port, pp. 3567-5662, Map. 18%06. C. H. Gordon, George H. Girty and
David White, The Wichita Formation of Northern Texas, Journal
of Geology, Vol, XIX, pp, 110-134,
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CLAY COUNTY,

Section 1, Section in the east bluff of Wiehita River three-
fourths of a mile northwest of Byers.

Thickness
in feet.
4. Gray sandstone, with a six inch layer of con-
cretionary conglomerate, greenish gray in
ColOT ... e e e 15
3. RBed Clay. .. .vin i it i et e e 8
2, Bluish green shale....................... 6
1. Falus o e e e e e e 15
44

Section 2. In a low bluff facing east, at a point about three
miles west of Henrietta and one-half mile south of the Fort Worth
and Denver Railroad there are some beds that have been ex-
plored for copper, which occurs in the formg of malachite, azur-
ite and gray copper sulphide. The copper has accumnulated
mostly on the under surface of some carbonaceous elay bands, in
cavities once filled with plant remains, and also in some joints in
sandstone. The section exposed, partly in an old excavatiocn, is as
follows :

Thickness in
Feet. Inches.

9. Sandstone ........... ... .. ..., SO 8
8. Black shale. .............. ... ..... 4
7. Sandstone containing carbonhaceous

shreds of leaves and other vegetation [

6, Black shale, with a more or less con-
tinuous infiltration of copper ore

against its lower surface........... 4
5. Sandstone containing shreds of vegeta-
15 0o + SN O '6

4, Black shale, with frequent incrusta-
tiongs of copper ore on the lower
surface ..., .. i 2
3. Bhale and sandstone. ... ......... ... 2
2, Sandstone, impregnated with copper
along some joints and containing
some impressions of tree stems and
other remains of vegetation, which
are partly filled with copper ore.... 2
1. Shale . ...... i i 14+
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Section 3. About three miles northeast of Wichita Falls a
low blutf, facing westward, runs for almost a mile in a general
north and south direction. At the north end the strata exposed
in this escarpment form an isolated butte. The section in this

butte is as follows:
Thickness
in feet,.
5, Gray sandstone, soft and homogeneous in
some places. In other places concretionary,
cross-bedded, or cemented by interstitial lime
to a hard rock. This sandstone forms the cap

« of the escarpment. Maximum thickness..... 8

4. Gray and blotched brown shale, sandy in places
and containing calcareous coneretions........ 8

3. Red shale, with here and there gray blotches
and streaks............ ... i i o... 11

2. Gray sandstone, much cross-bedded, partly
straightly and thinly laminated............ 3

t. Shale, gray and brownish, with many dark cal-
careous concretions........................ 15
45

WICHITA COUNTY.

Section 4. At the southeast eorner of the Walker-IHarvey sur-
vey, two and one-half miles northeast of the Union Station at
Wichita IPalls, a sandstone twelve feet thick, is seen in the low
bluff. This sandstone rests on some twenty feet of red and eray
snale,

Seetion 5. In the eut of the Missouri, Kansas and Texas Rail-
road, on a hill about one mile east of Wichita Falls, a sand-
stone is exposed whieh is composed of alternations of flat lam-
inated layers and cross-bedded layers from two inches to a foot
thick. Some of the uppermost layers are black from impreg-
nations of iron and manganese oxide.

Section 6. One and one-half miles southeast of Wichita Falls,
a low bluff facing west and south follows the east side of an irri-
gation canal, This bluff consists of five feet of red and blue
shale, There is also some conglomerate. The sandstone is typical
of this region. It consists of mostly white and subangular quartz,
but with some red and pink grains. It is frequently cross-bedded,
and the cross-bedded layers alternate with thin, straight layers,
Iving horizontally, Some of these show extended surfaces, almost
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perfectly plain and smooth, Small spherical conecretions were
noted in which the grains of sand were cemented togeth v with
caleite or with oxides of iron and manganese. The thickest homo-
geneous or unstratified layer noted was two feet. Undur the sand
in some places and interbedded with the lower part of the sand
in another place were layers of eonglomerate mostly less than a
feot thick, This consists of lumps of limey and marly nater-
1als and lumps of clay, moestly from one-half to one-third inch in
diameter,

The shale is red with bluish-white streaks and blotehes. In one
place it was aut by a vertieal vein of hard red ealcareous ma-
terial, one and one-half mches thick.

Seetion 7. In the gouth bank of the Wichita River, about three-
fourths of a mile southwest from the Fort Worth and Denver
Railroad bridge, the bed reck is exposcd for a considerable dis-
tance and extends up inte the blulf. The exposed section is as
follows :

Thickhess
in feet.
7. Thin-bedded red sandstone of fine texture,
consisting of straight, smocth, and persistent
layers frem one-eighth to one-half inch thick.. 4
6. Red shale with thin blue layers containing
streaks of conglomerate consisting of calca-
regus concretions mixed with Iumps of c¢lay,

both kinds averaging one-fourth inch in diam-
[ 1 o

(2]

5. Red shale, containing scattered concretions of
frcm one-third of an inch to three inches in
diameter. Many of the largest concretions
have an irregularly mammilated surface... ...

4. Sandy brown shale........................

(o]

=T |

3. San'dstone, laminated and wavy-bedded......
2. Shale, brown and blue, in places consisting of
lumps, as if brecciated, or as if it were a con-
glomerate of mud lumps. ... ..o iann . 13
1. Brown and blue shale with lentils of sand, one
feot thick, extending down below water level
inthe stream.............. i an. .. 3

42%
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Section 8., Near the pavilion at the north end of Wichita
Lake, the strata seen consist of :

Thickness
in feet.
4. Gray sandstone. . ... ... ... .., 2
3. Red Clay. . ..ot e i et i e e v ie e 3
2. Soft white sandstone............. .. ... 3
1. Red clay. . ... . . i i i . 2+
16+

Seetion ¥, About three-fourths of a mile sonthwest of the
E. F. Austin survey, and some two and one-half miles southwest
from the railroad station in Wichita Falls are some gullies in
the upland. The beds exposed are as below:

Thickness
in feet.
2, Gray sandstone. . ....... ... e 2
1. Shale, mostly red, with sandy layers with con-
cretions, and thin seams of satin gpar gyp-
sum, of & bright orange color............. 20
22

Seeticn 100 About four miies south of Burkburnett the Wichita
Falls and Northwestern Railroad bed is eut into a low hill a
mile south of the main creck running east into Red River. The
west bank of this eut shows some ¢ross-bedded sandstone which
lies in an old channel evidently ent into the red clay by the cur-
rents which deposited the sand. It appears that the eurrent was
shifted northward as there was a greater filling-in of sand on the
north side. "The current must have heen thrown back and forth,
for along one planc in the main sand deposit on the north side it
18 clear that the sand below this plane was eroded before the
overlying sand wag deposited. Tater the entire channel was
filled with red clay. See fig. 1.

Fre. 1. Section in a cut along the Wichita Falls & Northweastern
Railway, three and a half miles south of Burkburnett, Wichita County:
a, red shale: b, cross-bedded sand; ¢, erosional unconformity; 4, alter-
nating layers of silt and sand.
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Section 11, In the northwest quarter of the W, W. Carroll
survey, about six miles north and four miles east of Towa Park,
an exposure shows some slanting sandstonc overlain by a few feet
of red shale in which there is a thin shell of limestone which lies
horizontal.

Section 12, On a hillside near the west side on survey 2, Tar-
rant County School Liand, about three miles north and one miic
cast of Towa Park, is a thin dark, sandy limestone, resembling
the limestone seen near Burk Station and on Beaver Creek. It
is only a few inches thick.

Section 13, In the Red Raver blufts on the A. A. Durfee sur-
vey. almost due north from lowa Park, outerops of the Wichita
heds are seen for a distance of some two miles. A section was
taken where the bedroek is highest, and this is as below:

Thickness
in feet.
10. Dark red, sandy shale with seams of dark red
sandsgtone from one to two inches thick.... ...
9, Laminated dark red sandstone............. 1%
8. Conglomerate of concretions and lumps of
mud, dark red, with thin intercalated layers of

sandstone ...... 3
7. Laminated and cross- bedded rusty red and
gray sandstone.... ... 2

6. Red clay with a sut-inch stra.tum of calcareous
light blue shale ten feet above its base. The
red clay contains bletched gray concretions a

half foot in diameter...................... 15
5. Gray, caleareous and sandy rock........... 1%
4, Red shale, in part sandy.................... 15

3. Calcareous sandstone with fragments of fos-
sils, in places with many sizes and kinds of
concretions. The lower side of this stratum
has combs or narrow projecting ridges which

fit in the underlying clay.. e . , 1

2. Variegated shale, with oal(areous (OYICI‘etIOI‘lS 6
1. Red shale. .. . .. it i e 12
66

The caleareous seam in number 6 of the above section was
noted a half mile farther west in the bluff.
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Section 14.  One of the deepest scctions in the east part of
Wichita County is seen on the side of an elongated hill about
four miles south of Wichita River, and a short distance north of
School Number 18. The following is a deseription of the section
secn on the north side of this mli:

Thickness
) in feet.

3. Sandstone, gray, cross:bedded, The thickest

single layer of sandstone noted was three feet 15
2. Brown and red shale. ... .................. 66
1. A layer of many large and small calcareous

knotty concretions, weathering black, evidently

from MANEANESe. ... . vt v o aer e v o e e 1

31

Seetion 15, Near the boundary between blocks 6 and 7 of the
Palo Pinto County School Land, and about a mile and three-
fourths southwest from Sehool Number 18, a Tong ridge runs east
and west. on the side of which the following section was noted:

Thickness
in feet.
4. Gray sand... ... ... b
3. Red clay........ . .o e s 20
2. Ashen white sand, soft and of rather fine
grain. About the middle of this stratum is a
black conglomerate consisting of calcareous
c¢lay lump pebbles about one-fourth of an
inch in diameter and quite uniform in size.. T
1. Red clay. ... ... .o i e 7
39

Se-ticn 16, Tn the west side of the read running north andd
south along the east side of B. 8. and F. survey, one mile west
of School Number 9. and about nine miles north and two miles
west of. Towa Park, there is a thin shell of light gray limestone
overlying some gray shale. This limstone eontains unrecognizable
organic fragments throughout, and a small coral and a fish scale
were noted. It changes into a sandy caleareous rock in a short
distance to the northeast. A thousand feet to the northeast from
this place there is an exposure in the east bank of the ereek, which
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probably lics twenty or thirty feet below the above limestone 1n
this exposure is seen a typical instance of contemporaneons ero-
sion in the Wichita formation. A thin eravel of washed conere-
fions lies on a contemporaneousiy croded bed of red shale. and
over this, a half foot of shale and then three feet of sand, with
another streak of soft conglomerate. See fig, 2.

Fre. 2. Wichita beds exposed in the bank of a creek in T. T. Railway
Company survey, 9 miles north and £ miles west of Towa Park, Wichita
County: a, shale; b, conglemerate; c¢, sandstone,

Seetion 17. In the south end of the T. E. and L. Co. survey
abutting on Red River, about two and one-half miles west of
School Number 9, and nine miles west of Burkburnett, a sec-
tion appearing in the right bank ot Cavalry Creek is as follows:

Thickness
in feet.

6. Sandstone and concretion conglomerate. .. ... 1

. b. Ashen gray and red shale................. ‘5
4. Streaks of sand and concretionary conglomer-

2 10 2

3. Ashen gray and red shale................. 10
2. Streaks of shale, with indistinet remains of

vegetation ........... ... . ... ... 1
1. Gray shale with streaks of sand and concretion-

ary conglomerate.......................... 2

21

Section 18. The section seen in Finder’s Butte, which is Incated
rorth of the south boundary of Wichita County, due sonth from
Schoel Number 6, is as helow :

Thickness
in feet.
2. Gray structureless soft sandstone............ 5
1. Red clay with thin streaks of sand in the lower
DAL, e e e . 20

|

(S
(2]



10 The University bf Teras Bullelin

Section 19. 1In the southeast quarter of the W. €. Eustis sur-
vey, about two miles north of Burk Statiop, two sandstones ap-
pear, one in the bottom of the main creek, and one caps the low
blnff west of the creek. They are separated by twenty-five feet
of red shale, eontaining many coneretions in its upper part. The
upper sandstone capping the upland on the west side of the creek
is quite regularly cross-bedded, and where it has been eroded
below its upper surface the slanting eross-beds show a deceptive
resemblance to an outerop of highly tilted strata of considerable
thickness, This is seen in several places just haek of the west
bluff of the ereek. '

Section 20, Near the north boundary of the C. T. R. R. Co,
survey abutting on Wichita River, about six miles west and one
and one-fourth miles south of the railroad station at Iowa Park,
there is an eroded bluff showing the following section:

Thicknesa
] in feet.
4. White sandstone, in part cross-bedded....... 4
3. Red clay with many concretions and here and .
there some sandy sireaks.............c.... 15

2. Red sandstone, with cross-bedded structure.
This member terminates somewhat abruptly
when followed westward. ... .............. 10

1. Red shale with white streaks, and with some
thin layers of a conglomerate consisting of
worn concretions, evidently assorted........ 15

Tha lower sandstone, or a sandstane having the same level in
the-red shale. runs south in a low escarpment for almost a mile
and 1s again well exposed in some bluffs just south of the main
wagon road. At this point it was seen to contain an impression
of a fern leaf, like Pecopleris fenuinervis F. and W.

Seetion 21. Near the southeast eorner of the B. 8, and F. sur-
vey, about five miles southwest of Burk Station, the following
seetion appears in a gully:
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A. Contemporaneous unconformity seen in a railroad cut 2 miles
west of Petrolia, Clay County, Looking east.

B. Exposure in the right bank of China Creek in Block 314, Wag-
goner Colony Survey, 7% miles north and 4 miles east of Electra,
Wichita County. Looking south. Photograph by 1. J. Broman.
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Thickness
in feet.
4, Dark limestone. ... .... ... it e iaan e 3
2. Red and blue shale........................ 15
2. Sandstone, about......... ... ... . 4
1. Red and blue shale........................ 204
39%+

About a mile neortheast from this place the limestone in the
above seetion is overlain by some six fect of sandstone, and some
dichotomously fluted vertebrate teeth were noted in the lime-
stone.

Seaticn 22. In bleck 314 of the Waggoner Colony survey,
about ‘seven and one-half miles north and four miles east of
[élevtra, in the right bank of China Creek, is an exposure of red
clay and sandstone, which shows unconformities in bedding. Far-
thest east is a bank of red clay, some thirty feet high, and this is
capped for most of its length by several feet of sandstone, At its
vastern edge this sandstone terminates against a rising slope of
the clay, like the bank of an old channel. At the west end of the
exposure two rising sandy layerg have been cut off in the exca-
vation of a contemporancous channel, or hollow, which later has

“heen filled with sand.  See fig. 3 and Plate NV, B.

Fie. 3. Expcsure in the right bank of China Creek in Block 314,
Waggoner Colony survey, 7% miles north and 4 miles east of Electra,
Wichita County. Two sandstone beds, rising from left to right, have
been bevelled off. Some clay was later deposited on the eroded slope.
The depression was later filled with sand, which overlaps at the right.
See also Plate XV, B, ‘

Section 23. On the south side of a projecting upland, about
six miles west and two miles south of Burk Station, the follow-
ing seetion was noted:



12 The University of Teras Bulletin

Thickness

in feet.
S, Shale L. e e 8
4. Dark gray limestone...................... H
3. Red shale.. -1
2. Bandstone, cross- bedded 4
1. Blue shale 8
40%

Section 24, In the blutfs ¢n the north side of Beaver Creck,
on the H. & T. C. R. R. Co. survey number 33, about seven and
one-half miles south and two and one-halt miles east of Electra,
the foliowing seetion was noted:

'

Thickness
in feert.
8. Conglomerate of late Tertiary (7) age...... 3
7. White sandsione, top of Wichita beds fn this
gection T
6. Sandy gray shale ........................ 4
5. Red shale. . . 41
4. Gray shdle w1th shells of hme and sand. 6
. Dark gray limestone. ........ .o inu ... 1%
2, Gray and bluish-gray shale. . .............. 7
1. Red shale, containing at 18 feet from top a
nine-foot white sandstone, which runs out in
the section in a short distance to the east.... 33
713

Seetion 25. In the north blnff of the Wichita River near the
west line of the L, T. Miller survey, abeut eleven miles south and
one mile east of Eleetra, is the highest single exposure of the

Wirchita beds in Wichita County. Tt measures 130 feet, and is as
helow ’

Thicknegs
in feet,
17. Gray shale with thin shells of lime........ .. 3
16. Gray limestone of fine texture.............. i
15. Bluish gray shale, weathering yellow........ 186
'14. 8and and shale, purplish in ecolor.......... 3
13. Blotched gray and red shale............:.. 2
12. Gray sand, cross-bedded. G

11, Yellow and red clay, mosﬂy red in the upper
.22 o 23



Burean of Keonomic Geology and Technology 13

10. Dull red, silty, soft sandstone, mingled with

gray layers. ... .. e 5
9. Gray muddy shale, cross-bedded sandstone and

conglomerate consisting of concretions. ...... 4
8. Red clay with some gray blotches.......... 10
7. Red clay. ... .ot i et it eee 16
6. Sand and mottledclay............. PR . 2
5. Red clayey shale.. P )
4. Gray sandstone, soft . 1
3. Red soft sandstone, LrDss—bedded N 8
2. Blotched, gray and red shale, w1th layers of

gray sand, from one-cighth to one-half inch

L 4 3 2
1. Mottled brown and gray shale, mostly brown.. 11

1303

Sections 26 and 27. In the west part of the J. A. Roesh survey,
about one and one-half miles south of Klectra the section seen in
the hillsides near an earth tank iy as below:

Thickness
in feet.
5. Burface material and some shale............ 53
4. A slightly sandy layer in shale, containing cal-
careous concreiions. These are mostly from
one-half to two-thirds of an inch in diame-
ter, sub-spherical and smooth. Some are
compound, consisting of several concretions
coalesced into ohe........ ..ol iii .. 1
3. Red clay, or shale..................... ..., 6
2, BIue Clay . .. oo e e e e s 9
1. White sandstone............ ... v 4
25

Half a mile from this point and a little to the west, on the
west side of the Eleetra road, the same section recurs, but here
number 4 is capped by a three to four inch sandy limestone,
which contains Estheria menute Jones (determined by Dr. J. W.
Beede) in considerable numbers. It also contains pieces of im-
hedded bones and oecasional teeth of vertebrates. This bed was
again seen a half mile farther west, where a worn fragment of
Myalina Swallovi MeChesney (1) was noted, The sandstone is
here marked by vertical straight perforations. The section seen
in a bluff facing south near this place is as follows:
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Thicknesa
in feet.
3. Red clay, containing some blue and gray
streaks .. ... .. it e e i i 30
2. Bandstone, with vertical narrow perforations. )
1. Red Shale ........ . ..., 1
313

Section 28. In the east bluffs of a north tributary to Beaver
Creelk near the west iine of H. & T. C. R. R. Co. survey 25,
about six and a half miles south and one mile west of Electra,

the section is as below: .

Thickness
in feet.

b, Gray sandstome.........cov it 2

4. Red ghale, with concretions................. 30

3. Streaks of sandstone, with calcareocus layers

and frequent fragments of vertebrate bones. .. 2

2. Blue shale.... ... iiriiin it iinnaann 6

1. Red Shale. ... .o i i nn 2

42

Seetion 29. A seetion near the south end of the water reservoir
one mile west of Electra is as below :

Thickness
in feet.
3. Red and some blue shale, about............ 20
2. Gray sandstone . .... ... ..t 2
1. Blue shale. ... ... ..ttt s 3
25

WILBARGER COUNTY.

Section 30. A section near the northwest corner of the H. & T.
C. R. R. Co, survey 27. about four miles south and two miles west
of Electra:

Thickness
in feet.
3. In a well bored for water near this place a dark .
gray thin limestone was penetrated at the depth
of about 45 feet., Fragments of this limestone
were seen on the old dump and it was clearly
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identical with the Beaver Creek limestone, The
curb of the well is about twenty feet under a
caleareous siratum containing fragments of
vertebrate bones, capping a low bluff near this
place. The beds belween this layer and the
limestone in the well consist of red and blue
shales, with some sandy layers and streaks of
black shale. This shale containg some black
impressions of plant leaves. Caleareous sand-
stone or a concretionary layer caps the ad-
jacent low bluffs........ ... ... i, .. 1
2. Red and blue shale, the latter with plant re-
mains, partly exposed, and also partly explored

in the well, . ... .. it i i v ananenn 65

1. Dark gray limestpne containing Syringopora and
Bstheria minuta Jones™ ... ... ... ... ... ..., 1
87

Section 31, About three-fourths of a mile northwest of the
Webh Well, on the H. & T. C. R. R. Co. survey 21, about four
miles south and two miles west of Eleetra, a disintegrated gray
limestone outerops on the edge of a low rise in the upland, at an
elevation of about 60 feet above Bluff Creek. It is underlain
by some gray and red shale, and containg many invertebrate
fossils which have suffered weathering and lie seattered on the
slope. The forms identified with some donbt are as fotlows:

Number noted

of each.
SYringopora, SpP.... . .ce it i ... 12
Cythere, Sp.......... ......... Many
Allorisma terminale Hall...................... 15
Myalina aviculoides M. and W................ 8
Temnocheilus winslovi M and W.............. 11
Nautilus excentricus M. and H................. 3
Bellerophon crassus M, and W................. 30
Pleurotomaria, sp................ PRI 6
Murchisonia, Sp. ... it v e e 6

GENERAL DESCRIPTION OF THE WICHITA ROCKS.

It is believed that these sections represent different parts of
a general section some three hundred feet thick. They are known
to include successive strata measuring about two hundred and
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twenty-tive feet, and constituting the uppermost beds exposed in
the ficld examined.

We will regard these sections first as a group representative of
a single formation. They all occur within the areal limits of
what has ecome to be known as the Wichita formation.* The
thickest section measures only 130 feet in all, and most of them
fall short of fifty feet. The total number of fert of rock de-
seribed is onlv a few feet more than 1000. Some ijtems are
known to he repeated deseriptions of the same strata. in places
where the sections are not verv far apart, and many more of
them must include beds that are synchrenous and were made
at the same time. -

From these sections we may obiain a Tairly close estimate of
the gross nature of the formation. As scen in the exposures, it
consists of shales, sandstones, conglomerates and limestones,
named in order of their rank as to hutk., Seventy-nine per cent
of the total thickness deseribed in the section eonsists of shale.
twenty per cent of sandstone, and less than one per cent each of
conglomerate and limestone. There are also gradations between
all of these groups. It is believed that the percentage of sand-
stones determined in this manner is higher than the aetual per-
ventage of sandstone in the formation, as this rock stands weath-
ering hetter than the shales and is hence more frequently pre-
served in the outerops. But the difference between the actual
and apparent ratios of sandstone and shale can not be very great.
In section 25 above. where there is a total of 124 feet of shale
and sand the percentage of shale is 83 and that of sandstone 17.
The relative quantities of different rocks are shown in the fol-
lowing table, in which the several rocks described and meas-
ured in the seetions are classified, summed up, and reduced to
pereentages.

*W. F. Cummins, First Annual Report of the Geological Survey
of Texas, 1889, p. 186. C. H. Gorddn, George H. Girty and David
White, Journal of Geology, Vol. 19, 1911, pp. 110-134, and others.
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TABLE SHOWING TOTAL THICKNESSES IN PEET AND PERCENTAGES OF DIF-
FERENT KINDS OF ROCKES DESCRIBED IN SEGIIONS BEEN IN
WICHITA AND CLAY COUNTIES.

Percent. of
Total feet,| total feet,
Bhale ... 789 79
Hed shale (580) {58)
Led and blue shale oo e (113) (11)
Blue shale —.--- PO (96) (10}
BONASLONe e et mmmecaean = omeemwee-rm—————— 201 20
Conglomerate . - 8 .5
Limestone - e em — 6 -5
“Totai (1004 100

AVERAGE THICKNESS OF DIFFERENT BEDS.

The beds described vary in thickness from less than one foot
to sixty feet. Not one of the conglomerates or limestones is
more than three feet thick and only eleven instances were noted
of sandstones exceeding five feet. Of these only three were more
than ten feet, while none exceeded fifteen feet. The shales are
more heavily bedded. In forty-three instances these measure
more than five fect thick, while there were only twenty-three
beds of shale measuring less than five feet. These relations are
more fully presented in the following table.

TANLE SHOWING FREQUENCY OF DIFFERENT THICKXESSES OF STRATA AB
DESCRIBED IN THE SECTIONS NOTED IN CLAY AND WICHITA COUNTIES.

Measured thickness in feet. 1-5 { 610 | 11-15 | 16-20 21-25'2&30 41-45!6]-65
Number of shale beds. .o e ccrececam- 2 | 17 | 1 9 3 & 3 1 | 1
Number of sandstones.... 32 8 3 -l
Number of eonglomerates. 1%

Number of limestones e - ..

Number of all kinds of rocks.. ... 1 l 1

THE WICHITA SHALES.

From the observations made in the field it appears that about
seventy-three per cent of the bulk of the shales of the exposed
Wichita formation consists of greenish, bluish or light gray shale,
and about thirteen per eent consists of alternating layers of red
and gray shale or blotched red and gray shale. The greater
part of this shale is fine in texture, containing very few quartz
grains which measure more than one-sixteenth of a millimeter in
diameter.
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The Gray and Blue Shale.

The bluish gray or greenish gray shales are usually found un-
der the sandstones and limestones. We also find, in similar sitna-
tions, streaky or blotched mixtures of gray and red shale.

The gray or bluish gray shale frequently contains minute frag-
ments of chitinous, brown translucent fragments of scales of
fishes, which sometimes also are found entire. In some of the
blue shales these fragments are found in large numbers. Exam-
ining some entire scales we find most of them rhombie in out-
line, or quadrangular-oblong, sometimes with dim concentric
contours, See fig. 4, 1-4. In one specimen there were two parallel
vessels or grooves, from which smaller short vertical vessels ex-
tended. Fig. 4, 7. Some of the chitinous framgents have a sys-
tem of lacunar cavities, from which radiate small tubules closely
imitating in form branching proecesses of nerve cells, Fig. 4, 5.
These scales are evidently from ganoid fishes, possibly such as
Platysomus or Paleoniscus,

Where the gray shales are dark they frequently contain
minute imbedded shreds of vegetation and even entire leaves.
Bituminous matter is also occasionally present in quantity suff-
ctent to produce a bituminous odor when a fragment of the
shale is heated in a closed tube. When large concretions oecur
in this ghale they are usually flat and consist of lime or of car-
bonate of iron. Small erystals of marcasite also oceur. These, as
well as the concretions, have often been oxidized, the concretions
being more or less completely ehanged to limonite and the mar-
casite appearing as rusty specks in the shale.

The Red Shale.

The red shale constitutes the greater part of the exposed Wich-
ita formation. The red color is due to the presence of hematitie
material. The red tints vary from yellow to light red, dark red,
purple, brown and dark brown. Some of the red shales are
highly ferruginous, containing no less than ten per cent of
oxide of iron. These are generally very fine in texture. The
usual percentage of ferruginous material is very much less,
probably less than five per cent,

In its texture the red shale iz very much like the blne shale,
and varies from very fine material to sandy shale. A small part
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A, Typical erosion forms of the Wichita red clays, south bank of
China Creek, 7% miles north and 4 miles east of Electra, Wichita
County. Looking east.

B. Bad lands topography in the red Wichita shales, 1 mile west of
Electra, Wichita County, Looking north.
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Fic. 4. Fish scales from blue clay 1n the south part of H, & T. C.
Ry. Co. Survey 1, five milee west and one-half mile south of Burk,

Wichita County. Numbers 1, 2, 3, 6, 7, & and 9 are magnified about
30 diameters, and numbers 4, 5, about 100 diameters. The latter show
cavities from which some minute canals radiate. Large canals, like
Haversian vessels, are seen in 7. Numbers 1, 2, 3, 4, 6, 7, and 9 are
entire scales. Numbers 5 and 6 are fragments.

of the shale consists of quartz graing measuring more than one-
sixteenth of a millimeter in diameter. With this ingredient there
are usually some scales of mica. The hematitic material is pres-
ent in a state of extremely fine subdivision.

The red shale is in many cases somewhat obscurely stratified,
showing hardly any lamination or other perceptible structure
in beds several feet thick. In places where it is mingled with
gray or white layers, the stratification ig very trenchantly shown.
See Plate XVI, B. In some such exposures contemporaneous un-
conformities are to be seen, where a series of overlying laminated
shales bend in conformity to the surface of a local excavation in
an underlying horizontally stratified elay or shale. See fig. 2.

Concrelions sn the Shale.

The red shale usually contains numerouws concretions of ma-
terial which once no doubt was disseminated generally through
the body of the shale. Eroded slopes of this shale are frequently
closely strewn with these concretions, which remain intact on
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the surface after the rains have washed away the readily disinte-
grated matrix in which the coneretions were originally formed
and imbedded. The common form of the coneretions is an ir-
regular spheroid and the usunal sizes are from half an inech
to four or five inches in diameter, They usually have a very
irregular exterior surface, which in some may be deseribed
as irregularly botryoidal, as mammillated, pitted, furrowed.
ridged, or which may be so entirely irregular as to defy any gen.
eral description. Such are the greater number. Only in rare
cases are some found with a smooth outer surface. In some eases
they approach a eylindrie form, and it appears that such con-
eretions have started to form either in some tubular cavities in
the shale or around some narrow cylindrical bodies buried in the
shale, for some such coneretions still show traces of a centrally
located tubular eavity., Some concretions of this form were
noted at a horizon in a red shale, which in another plaee, a
mile distant, contains sandy layers with fossil leaves, and the
suggestion prompts itself that these concretions have grown
around roots or small branches of plants originally imbedded in
the shale. Some of these coneretions were seen to have had an
inelined position in the strata. Another instance of cylindrie
forms was noted in some sandy shales, Tn this case coneretion-
ary lime had cemented the fine sand along a line vertical or
slightly inclirned to the stratification planes, causing a eylindrie
or rather double eone-shaped form to weather out from the shale.

In some places the concretionary material has been deposited
along certain struetures in the shale, as along sandy layers, or
in joints which have developed in the clay. When these joints
have opened up in the process the concretionary material takes
the form of irregular fissure veins. Some calcareous veins of
this kind were noted in a shale bank a short distance northeast
from Electra, A system of intersecting joints, closely set, seem
to have been developed in the elayey matrix next to some of the
large concretions with the result that the caleareous filling in
these fissures extends out and away from the coneretions and
forms an irregular network of ridges on their surfaces. The
mammillated and irregularly botryoidal surface on some con-
eretions iz elearly the result of an interruption of the concre-
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Concretions from the Wichita clays: 1-5, spherical forms; 6-15, irreg-
ular spheroids; 16, 19, 20, concretions showing shrinkage cracks; 17,
a fractured specimen showing concentric structure; 18, a smaller con-
cretion included in a Iarger. Photographs by F. L. Whitney.
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10 : T

Concretions from the Wichita clays: 1-6, malachite concretions,
slightly reduced; 7-11, double {orms, calcareous; 8, 9, Inierlocking
growths, calcareous; 7, 10, 11, eoncretions showing stratificatlon. Photo-

graphs by F. L. Whitney.
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Concretions from the Wichita sandy shales and sandstones: 1-6,
probably formed around vertical and slanting open traversions in sandy
ghale; 7-10, formed in sandstone. Photographs by F. L. Whitney.
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Concretions from the Wichita clays and sandstones: 1, flat form
with concentric structure; 2, transverse section of the same; 3, cal-
careous concretion with nucleus of gypsum; 4, showlng shrinkage
cracks; b-7, showing cracks filled with ferruginous (5), gypseous (8),
and calcareous (7) material; 7, 8, 9, showing original stratification.
Photographs by F. L. Whiiney.
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Concretions from the Wichita clays: 1-6 have been formed around
porous traversions, probably caused by the presence of remains of plants
in the original sediments; 7, flat siderite concretion containing delicately
preserved imprints of leaves. Reduced to one-fourth natural size.
Photographs by F. L. Whitney.
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tionary growth, and of a later resumption of the same, which
hag been more localized.

Internally the coneretions in some ecases show an irregular
concentric structure, and in one locality this was seen to
consist of numercus smooth and even concentrie layers. More
frequently they have radiating internal fissures which are filled
by somewhat pure carbonate of lime, either in the form of crys-
talline caleite, of amorphous calcite or of a white powder of the
same mineral. In other instances the internal structure shows
that some concretions are aggregations of many. concretions of
smaller and greatly variable sizes. Photographs of many con-
cretions from the elay are shown and described on Plates XVII,
XVIII, XX, and XXIT.

SANDSTONES.

The sandstones of the Wichitar formation econstitute some-
thing less than twenty per cent of the whole in the exposures.
They are mostly light gray in color, though some are red, dark
gray, or mottled.

The development of the sandstones is irregular. They fre-
quently change in thickness and may run out in a few hundred
feet. They can seldom be traced in eontinnous outerop for more
than a mile or two.

Texture.

The sandstones are fine in texture, about eighty-five per
cent of the weight of the sand consisting of graing measuring
from one-fourth to one-gixteenth of a millimeter in diameter.
Grain; measuring more than one-fourth of a millimeter are
scaree, constituting only a small fraction of a per cent, in case
any such grains are present at all. Compared with other sands
the Wichita sands are well sorted. They eontain very little ma-
terial in which the graing measure less than one-sixteenth milli-
meter in diameter. In this respect the Wichita sand is a true
beach sand. To plainly present these characteristics a few me-
chanical analyses have been made as shown on following page.
Analyses of the three Cisco sands are also introduced for com-
parison,
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TABLE SHOWING THE MEOHANICAL OOMPOSITION OF SANDSTONES IN THE
WICHITA AND THE OISO0 FORMATIONS, IN PERCENTAGES OF
WEIGHTS OF DIFFERENT GRADES OF COARSENESS.
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The Wichita sands do not appear to be greatly worn, for even
the coarser grains are not well rounded. The surface of the sand
grains very generally shows the effects of etehing, being reugh-
ened, or very irregularly pitted. This etehing has no doubt been
effected by the solvent action of percolating ground water, which
at times probably has contained a comparatively large amount of
alkalies in solution. .

Mineral Character.

The original mineral composition of the sand is more or less
clear guartz, some chert, and some orthoelase, and mica. Mieca
scaleg are present, but usually very scarce. They are most fre.
quently to be seen in thin-bedded, silty strata of the roek, where
they appear most copiously in some seams of the foliated rock.
The orthoclase is of a pink color and constitutes probably nc
more than one per cent of the rock. The relative quantity of
chert is difficult to estimate. This constituent consists of grains
which are opaque, and either white, yvellow, dark gray, or even
red, but there is also yellow and red material which is not chert.
Some thin sandstones, that merge into limestones, horizontally.
contain organic and caleareous fragments which, in rare cases.
constitute a large part of the rock material.



The University of Texas Bulletin No, 246, Plate XXII.

Large concretions impregnated with manganese and iron. In a sand-
stone escarpment in the southeast bank of the West Fork of Trinity
River, Archer County.
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Secondary Minerals.

Much of the Wichita formation sandstone contains minerals
which have been introduced secondarily. The most conspic-
uous of these are caleite, hematite, limonite, wad, malachite and
azurite,

The copper minerals are almost always found impregnating
sandstones only in association with plant remains, lodged in
beds of shale contiguous to the sandstones. They also appear
very sparingly, but persistently, in the thin caleareous and or-
ganic sandstones which were seen replacing the limestones hori-
zontally.

The wad is known by its characteristic black color, and is
more or less local and concretionary. Tt has evidently been in-
troduced in the sandstones interstitially by the ground water
and was probably derived from the elays of the formation, Ibn
some finely stratified sand it impregnates only some of the thin
layers and not the others, giving a trenchant expression to the
lamination of the rock., In some sandstone strata that oceur
in outerops at Petrolia and in the uplands between Wichita Falls
and Jolly, the wad has gathered in large flat and round concre-
tion-like parts of the rock which measure up to several feet in
diameter, and in some places it has impregnated strata of the
sandstone a foot thick for several vards length in the exposures.
See Plate XXII for similar coneretions as found in Archer
County. In the roads east of Petrolia some mill-stone-size conere-
tionary impregnations of wad in the sandstones are disintegrating
more rapidly than the ma-s of the rock, and this canses some pe-
culiar round and shallow hollows in the road bed, in two in-
stances some radiating impregnations of wad were noted. which
illustrated the dendritic habit of this mineral,

The ferruginous minerals give the red color noted in some
sandstone, It is significant that the red color is most common in
the sandstones which have the smallest development. It is spe-
cially persistent in a sandstone whieh is interbedded with red
shale in the upper part of the section at Electra. The heavier
sandstones of most constant development are more generally
gray or white. This suggests that where the ground water has
cireulated most freely these minerals have not been as frequently
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deposited as in the strata where the solutions have been more
effectively confined.

Caleite is present as an introduced material in much of the
sandstone, At least a trace of it is present in nearly all sand-
stones as a more or less effective cementing matrix. Like the
wad, it is in some places present in certain layers and seams in
greater quantity than in others, and like the wad it has in some
places collected into large coneretiomary forms, These have
weathered out and rise as mildly grotesque protuberances from
the ground in places where the softer and less effcetively ce-
mented main body of such sandstones hay been removed by
erosion. See Plate XXITI, A and B. In a few instances smaller
symmetrical caleareous coneretions were noted in the sandstones.
These are more frequent in the lower sandstones exposed in Clay
County than in the higher sandstones exposed in Wichita County.
Plates XIX and XX show various forms of concretions in sand-
stones.

Characteristic Bedding tn Sandstones.

We have already noted that in their mechanical composition
the Wichita sandstones resemble beach sands, or near-shore sands,
being well sorted. Fhysical eonditions of this kind are also in-
dicated by other features of sedimentaticn. In a few places
the sandstone is a freestone, showing no preferential planes of
cleavage in any direction, and no bedding planes of any kind.
But no strata of this kind were noted exceeding four or five feet,
nor did these appear to run far horizontally. It suggests itself
that such beds may once have been small wind drifts on the sandy
beaches, which happened to remain undestroyed and to be bur-
ied under other sands later brought by the coastal currents of the
sea, Usually these sandstones are distinctly stratified and are
built in layers from a few inches to a foot or two thick. Some-
times these layers show a fine horizontal lamination. There ex-
tend smooth and straight division planes horizontally in the stone
for many yards in both dimensions of a horizontal plane. These
divide the layers into thin laminae from a sixteenth to a fourth
of an inch thick, Even the thinnest of these laminae seem to be
traceable for many feet, and with favorable weathering slabs of
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A. Concretionary Wichita sandstone near the nortnwest corner of
Survey 16, W. W. Carroll, about four miles southeast of Electra, Wichita
County. Looking northeast,

B. Concretionary Wichita candstone near the south bank of China
Creek about 2 miles above its mouth, Looking east. I. J. Broman.

(. Red shates (Triassic?) in the bank of Duck Creek on the Spur
Ranch in Dickens County. A. and B. are two wavy layers of clay.
These are at regular intervals alternately light gray and red in color.
The texture is apparently identical throughout these layers. The white
color is developed mostly in the wavy slants to the right in the plate.
Another layer, resting on B, shows inclined streaks of white on the
right side of each wave. This layer is not cross-bedded. W .E.
Wrather.







The University of Texas Bulletin No. 246. Plate XXIV.

Characteristic bedding of Wichita sandstone. 1. View parallel with
bedding plane. 2. View of vertical section. Photographs by F. L.
Whitney.
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such rock may be split into plates not much thicker than a card-
board and as large as a man’s hand. In places these thin layers
are marked by parallel varicose lines, which seem to be wave
marks. In other places the division planes are themselves thrown
into very shallow, hardly perceptible folds a few inches wide.
These are evidently ineipient ripple marks, for in some places
they are found in association with well developed ripples. Rip-
ple marks are not very common features in the bedding of these
sands, and were noted at only a few places in this field. See
Plate XXIV, 1

Cross-Bedding.

The most frequent and conspicuous bedding characteristie of
the Wichita sand-stones is cross-bedding or so-called false bed-
ding. 'There are few outerops of sandstone where this form of
stratification may not be found. The thinness of the beds in
this field prevents it from being developed on a grand scale. The
thickest single eross-bedded strata noted here are riot more than
three feet in thickmess, and the common thickness of single
layers of this kind is less than one foot. On the other hand, the
development of small, fine work in eross-bedding seems to have
reached a culmination in these sands. Layers no more than a
half inch thick are often seen to be quite regularly cross-bedded.
See Plate XXIV, 2. 1t is evident that this cross-bedding is the
result of currents in the direeticn of the slant of the false bed-
ding. These slants are, in each case, the indices of local currents
which produce them. In each outerop there may often be found
several directions of these slants, but usually one or two direc-
tions prevail. TFor the purpose of securing some information on
the general dircetion of the transporting currents which brought
this sand, some obzervations were made on the direction of the
slants in the false bedding of the thickest strata. Each slant
noted was referred to one of eight direetions of the compass, the
four cardinal points and the four intermediate peoints. In all, 125
observations were taken, thirty in Clay County and ninety-five in
Wichita County, Tabulating the recorded data we find them as
follows :
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TABLE SHOWING THE DISTRIBUTION TO EIGHT POINTS OF THE COMPANS
OF THE DIRECTIONS OF SLANTS OF FALSE BEDDING IN THE SAND-
8TONES OF THE WICHITA FORMATION IN OLAY AND
WIGHITA COUNTIES.

Direction of the slanta, N. |NE. | E. | SE. 8. [8W.| W. NW! Afll.
Number of slants in Clay County 8 1 2 2 1 T & 4 3
Number of slants in Wichita! .

County oo ; 17 2 ki T 10 13 20 10 | B3
Number of elants o both| 25 |. 8 9 2 | 11 | 20 | 34 | 4 “ 125
counties.

Plotting these directions, we find that the resultarnt for Clay
County points about twenty-six degrees north of west, and for
Wichita County, about two degrees north of west. All the obser-
vations combined make the resultant direction seven degrees
north of west. See fig. 5.
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Fig. 5. Resultanis of directions of slants in cross-bedding: a, re
sultant of 1256 observations in Clay and Wichita Counties; b, resultant
of 95 observations in Wichita County; ¢, resultant of 30 observations in
Clay County.

Significance of Cross-Bedding.

The greater frequency of the westwardly directed depositing
currents is clearly shown by these observations. It would never-
theless be hasty to conclude that the resultant direetion is a
true index of the direction from the land to the sea at the time
of the making of these beds. The general direction of transpor-
tation in sand bars and sand beaches is not always from the land
seaward. It may as well be parallel with the coastline. But it
can not be largely from the sea landward. All that we may
safely infer from these observations is that the land at that time
was not to the west with the sea to the east, If the ancient
shoreline extended in a north and south direction, there must
have been an open sea to the west. DBut if the course of the
shoreline was from east to west, the land may, so far as these ob-
servations are concerned, have been somewhere in a northeast, or
an east direction. The northward trend of the resultants renders
it unlikely that the shore line extended in an east-west course,
as this would require a landward transportation of the sand.



The University of Texas Bulletin No, 246, Plate XXV.

Slabs of sandstone showing faults produced by settling in unindurated
sediments. Photographs by F. L. Whitney.
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The land hence probably lay to the east, southeast or northeast,
all evidence eonsidered, with the open sea to the west, northwest
or to the southwest.

Small Contemporaneous Faulting.

Some thin and fine-grained layers of sandstone which are inter-
bedded in the red shales in the brakes of Bluff Creek southwest
of Flectra, exhibit a peculiar small faulting, whieh is believed
to have taken place almost immediately after the sand was laid
down, and before it had become consolidated to any degree. See
Plate XXV, Layers of sandstone one to four inches thick are
taulted along gently but somewhat irregularly curving lines,
which run roughly parallel from a half inch to several inches
apart. The displacement at each little fault is from zero to a
half inch. We have seen such faulting in rapidly accumulated
soft mud settling on sloping banks under its own weight, and we
have no doubt but that these structures have a similar origin.
Their presence in these beds indicate that sedimentation was
rapid. In some sands belonging in about the same horizon and
in the same part of the field, were also to be seen some vertical or
slightly oblique perforations more or less perfect, seldom more
than an eighth of an inch in diameter. These are probably either
worm borings of some kind or cavities left by imbedded plant
structures.

Some Larger Bedding Structures.

The fact has been mentioned that the sandstone beds can not
with certainty be traced for any considerable distance. They dis-
appear, frequently, in less than a mile. Instances of this kind
have been referred to in some of the described sections, as in
secetions 10, 16, 20, 22, and 24. See also Plate XV, Another case
of this kind was noted at a point about three miles east of Wich-
ita Falls, where the main wagon road turns up in the low bluff. A
silty sand, with a dip that is evidently incidental to the bedding,
terminates against a sloping clay surface. The outerop is some-
what obseure. Other cases of dipping sandstones, where the dip
is evidently original in the bedding, were noted in survey 27, H.
& T. C. R. R. Co., about six miles south and two miles west of
Electra. At this point a sandstone runs some 150 yards with a
dip of several degrees to the east, hut on all sides of this place the



28 The University of Texas Bulletin

formation lies horizontal. Another dip of this kind was noted in
the ravines about two miles south and one mile west of Electra.
In a hill facing northeast near the east line of the W. W. Carroll
survey, some five and one-half miles north and four miles east
of Iowa Park, some layers of sandstone, interbedded with red
shale, dip some ten to fifteen degrees to south and disappear
from the outcrop. Close to the south the overlying.red shale is
capped by some thin gnarly black limestone, and this lies hori-
zontal. In all of these cases we believe that the dip is original in
the bedding, and in several cases the evidence is clear that an
excavation has been made in the accumulating elay and sands,
and the dipping beds have been laid down on the sloping sides
of the exeavation. We believe that these oxcavations may very
well have been made by bottom currents in littoral waters, for
there are no evidences of weathering or de ay along the contacts
on the bevelled layers. See Plate XV, A, It is well known that
sand banks on the gulf coast are continually undergoing changes,
and excavations of several feet may be made more or less exten-
sive in the course of a year. Tidal currents are especially effective
in #uch work. The universal oceurrence of cross-bedding in these
sandstones, and perhaps also the frequent presence of extensive
flat and thin lamination which we have described, may perhaps be
regarded as additional evidence of tidal action. We believe that
these sandstones were originally mostly submerged sandbars and
in some cases sandy beaches. - Wave marks, marks of rain drops
and rill marks are not often to be seen. It appears to us that these
should be more frequent, if the greater part of these sands were
emerged beach sands,

Fossil Plants.

The only fossils noted in the sandstones were a few impres
sions of leaves and some problematie structures which may be
impressions of some form of vegetation. The leaves have been
examined by David White, who has kindly furnished the fol-
lowing identifications and notes:

1. Pecopteris, a frégment not specifically determina-
ble, onr account of obliteration of the nervation.

2. Taeniopteris, several fragments, indistinet as to
nervation. '
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3. Gigantopteris, two or three pieces, one of which is
a gigantic overgrown Callipteroid type such as has .
not been known outside of the Uralian Permian,

Though taken from points several miles apart, it is believed
that these leaf impressions come from one and the same horizon,
a horizon which seems to be the stratigraphie equivalent of a
ealcareous bed elsewhere containing vertebrate remains. In the
sandstones containing these leaf imprints, the vertical perfora-
tions already noted are frequently to be found .

CONGLOMERATES,

In all the sandstones examined in Wichita County and in the
northwest quadrant of Clay County no quartz grain or pebble
was noted which was more than a millimeter in diameter. Coarse
ingredients from the same source as the bulk of the sand have
been effectively left behind by the currents transporting the
sand. Nevertheless some coarse sedirments were found together
.with the sands and the shale, but these are, as we might say, of
indigenous origin, and have not been transported from the same
places as the rest of the material in the sands and the shales.
These indigenous coarse sediments may be designated as bone
breccias and mud-lump conglomerates. We shall deseribe the
bone breccias in connection with the limestones, of which they
make a somewhat rare feature. The conglomerate has been
noted by all earlier observers in this field. Mr., W, F. Cummins
very aptly referred to it as ‘‘a peculiar eonglomerate.”” It oc-
curs in most frequent association with sand, guite often appear-
ing as a basal layer under sandstene. Quite frequently it forms
separate layers interbedded in sandstone. In the described sec-
tions it occurs interbedded in sand in eight cases and underlies
sandstone and overlies shale in three instances. In four in-
stances it was found interbedded in shale, which at least in one
case was slightly sandy and stratified. The assertion appears to
be warranted that the associations of this conglomerate indicate
its formation in situations where currents in the depositing
waters were active, The conglomerate consists of more or less
rounded bodies of indurated and compact calcareous and argilla-
ceous material. Some of these: are calcareous, others argilla-
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ceous or ochreous. They measure from the size of sand grains to
an inch and a half in diameter. Many exhibit an obscure con-
centric strueture, which is most apparent near the periphery.
Many have internal fissures such as characterize clay-ironstone
concretions and caleareous concretions in elay beds. These balls,
as we may call them, are more or less uniform in size for different
beds, having evidently been sorted by the transporting eurrents.
In the coarsest conglomerates noted they perhaps average half an
ineh in diameter, and in the conglomerate of finest texture the
individual pebbles averaged less than one-tenth of an inch in
diameter, Balls of the size of a pea are common in samples
where the sorting has been most perfect. These balls or peb-
bles are imbedded in a matrix of elay or of sand, or of a mixture
of these. The matrix may be only a filling in the interstitia!
spaces in the conglomerate, but it constitutes more than one-half
of the rock. In some localities the conglomerate has evidently
suffered alteration from mineralized ground water, in places sub-
stituting copper carbonate, ochre or wad for the caleareous in-
gredients in the rock and in places merely precipitating these
minerals in the original matrix.

Conglomerates like this are indeed not unknown in other for-
mations consisting largely of clay and shale. They have been
noted by one of the present authors in the late Cretaceous clays
in Brewster County in Texas and in the Pennsylvanian in Illinois
and in Towa. In Ohio a somewhat similar rock has been noted
and described as a ‘‘dessiceation conglomerate.’”® In his paper
on ‘*The Physical Origin of Certain Conglomerates,”” J. H. Gard-
ner shows how water currents which are overloaded with fine mud
will form balls which resemble coneretions, and Wm, B. Phillips*
has deseribed how balls of fine clay are formed in the troughs
of the log washers in the treatment of brown ores in Alabama.
That most of the balls which make up these conglomerates have
been formed by a process of rolling, appears likely from the
concentric structure which many of them have. But some of
the pebbles have evidently withstood more wear than mere mud

'J. E. Hyde, Am, Jour. Sel.,, Vol. XXV, 1908, p. 400.

Journal of Geology, Vol. XVI, p, 462,

SIron Making in Alabama, Alabama Geological Survey, Second
Edition, p. 56.
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A, The Beaverburk limestone on the H. & T, C. Ry, Survey 33, 8
miles south and 1 mile east of Kleltra Wichita County, The limestone
blocks are slowly creeping down on the slepe from the edge of the
hill. This is nearly on a level with the photographic eve. Looking
northeast.

Bowidin2

B. A sandstone containing small calcarecus concretions, originally
imbedded in the sand. Erosion has exposed a layer in which the con-
cretions are fairly abundant. These still adhere to the rock, or are
only partially laid bare. About 4 miles south of Electra, Wichita
County. Looking southeast.
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balis can do. These must have been econsiderably indurated
originally, and they have the appearance of being true calea.
reous coneretions. It is believed that such pebbles in the con-
glomerates may have been washed cut from clays in which they
first were formed by true coneretionary growth. The frequent
association of sandstone and of these conglomerates with con-
temporaneous unconformities or local excavations in the elays,
1g significant in this connection. It is known that eoncretionary
growths may form quite rapidly, and on the gulf coast places
may now be found where the waves are beating down banks of
recently formed clay, leaving thin layers of caleareous conere-
tions mingled with sand on the beach at the foot of the clay cliff.
A sandy conglomerate of such concretions, that perhaps was laid
down on a beach in this mariner, was noted in the breaks about
four miles south of Electra. The concretions have evidently been
imbedded in the upper surface of a stratum of sand to which they
adhere in the exposure. See plate XXVI, B. The absence of
everything but indigenous material in conglomerates which
clearly have been produced by currents of considerable strength,
suggests isolation of the coasts from mountain lands, while the
Wichita beds of this region were deposited. The underlying beds
of the Ciseo formation contain pebbles of chert and of granite,
which are derived from the Wichita Mountain uplift. Evidently
the geographic conditions prevailing during the deposition of the
Wichita beds were different from those existing during the mak-
ing of the Cisco beds.

THE BEAVERBURK LIMESTONE.

While the clays and the sandstones of the Wichita formation
are too irregular in their development to be individually corre-
lated, at least one limestone was found which it was possible to
follow for a dozen miles or more, even though it may not be quite
continuous for this distance. We have called this the Beaverburk
limestone, for the reason that it is well developed in the basin of
Beaver Creek, and has been traced northeast as far as to Burk
Station on the Fort Worth and Denver Railroad,

This limestone eaps the upland bluffs on the north side of the
Wichita River in the southwest corner of Wichita County, where
it has its greatest thickness and measures about three feet. Its
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outerops have been traced from this point northeastward across
the basin of Beaver Creek, and from there northward and east-
ward to Burk Station, as indicated on the accompanying map.
In the Beaver Creek basin the rock is less than two feet thick,
and in some places less than one foot. Northeast from the
Beaver Creek basin, and in the vieinity of Burk it is less than
gix inches thick and is evidently not always present in the
section. The horizon where it belongs is, however, marked by a
continuation of the dark or greenish-gray shale which underlies.
This shale is traceable eastward as far as to the hills two miles
northwest of Iowa Park. A thin shell of limestone, which may
be a continuaticn of this limestone, was noted at a point on a hill-
side three miles north and one and one-half miles east of Iowa
Park.

List of Localilics of the Beaverburk Limestone.

1. On the north side of the Wichita River in the west part of
the I, T, Miller survey 28, five miles above the mouth of I3eaver
Creek, this limestone caps the river bluff. It is two and one-half
feet, thick and is overlain by some dark clay, which contains sev-
eral thin shells of dark limestone like that below,

2, Onthe H & T. C. R. R. survey 25, and on the adjoining
Childon survey 26, from nine to eleven miles south and a mile
east of Eleetra, are several outerops in the heads of the ravines,
and the rock averages from ten to eighteen inches thick.

3. In the bank of Beaver Creek at the Guthrie Ranch bridge,
in the northeast corner of the Bynum survey 22, the limestone
outerops at the north abutment of the bridge. It rests on the
usual dark greenish-gray shale.

4. In the breaks of Beaver Creek in the west half of the II.
& T. C. R. R, Co. survey 33, about four and a half miles west of
the mouth of Beaver Creek, and on its north side, the limestone
outerops extensively. It measures from a foot, or less, to eight-
een inches thick, In many places there are a few inches of elay
above the main limestone, and then there is a three to four-ineh
layer of limestone. This eontains a Syringopora, in some places
in profusion, and some minute gastropod.

5, In the tributary to Beaver Creek runmning south through
the H. & T. C. R. R. Co. survey 35, about seven miles south and
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three miles east of Electra, the limestone outerops on both sides
of the ereek for a distance of a mile and a half. It is from six
to eighteen inches thick, and the upper four inches contain Syr-
ingopora in many places.-

6. In the north part of the Lamphear survey 2, five and a half
miles west and one and one-half miles south of Burk, the lime-
stone rests on dark gray clay and is from four inches to a foot
thiek,

7. On the slopes of the shallow ravines in the north part of
the H. & T. C. R. R. Co. survey 1, about five and one-half miles
west of Burk, the limestone is six inches thick and rests on
bluish-gray shale.

8. In the south half of the S, 3. Burnet survey 12, about four
miles west of Burk, the limestone is some four inches thick and
erops out in a shallow ravine.

9. On the north side of the main wagon road, about one-
fourth of a mile west of Burk, the limestone is a thin shell some
three inches thick or less, black and slightly bituminous. It ean
be traced on the surfaee a half mile to the east and a short dis-
tanee to the northwest, and was seen to contain a Syringopora,
Estherie minula Jones, and occasional fish scales.

This limestone is mostly a tough dark gray roek, thgt effect-
ively withstands weathering. It has been used very generally
for building stone and in foundatiens at the neighboring ranches.
It breaks along twd main systems of joints into rectangular and
sometimes diamond shaped blocks, often in sizes small enough
to be handled and hauled away. Where the limestone caps a
small slope these blocks creep down on its surface, forming a
pavement in which the blocks maintain their arrangement in
rows for some distance down the slope. This is frequently seen
in the breaks on the H, & T. C. R. R. Co. survey 33. See Plate
XXVL A,

Chemical Composition.

Two chemical analyses have been made of this rock by Mr. 8.
H. Worrell. One of the samples analyzed (1) was eollected in
the H. & T. C. R. R, Co. survey 33, where the rock has a mod-
erate development for this region, and the other sample (2) is
from the vanishing northeast edge of this limestone, where the
rock is only three inches thick. It will be noticed that the rock
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at these two places 18 very similar in composition, the contents
of silica, alumina, oxide of iren, and lime varying but little.
The manganese is no doubt a secondary mineral, introduced after
the rock was made in the Burk locality, The considerable varia-
tion in magnesia may also be the result of secondary local
changes, 'The greater quantity of organic matter in the sample
from the north loeality is evidently an original difference, as the
roeks in this locality show more of organic structure in their
texture. These analyses are as below:

Analyses of the Beaverburk Limestone.

1.
Per cent.
SIHea -- . e e, 7.56
Alumina ........... ... ... .. e e e 14.93
Oxide of iron. . ... ... oo i i 2.57
5 1 35.74
Magnesia ... ... e e 5.69
Sulphuric acid......... ... ... .. .65
Carbonic acid....... ... .. i i e 33.80
Phosphorius. .. i viei i iniinr e cranrseteaannans trace
Water ... .. ... . it i iseaaeas s .. DODE
' 100.94
2.
Per cent.

Sillea ........ .o A 881
Alumina ... ... .. e 12.74
Oxide of irom... ... ..ot mn it inrnnns 2.40
Lime ... ... e, 35.14
Magnesla ................. et ee e, 1.12
Oxide of MABEANEBE. . ... v cir i iree s tr e v 3.05
Sulphurie aeid ........ ... i, trace
Carbonic geid. .. ... . i i . 34.74
Phosphorus ..........ciiiiiiinnnnninennnn trace
Alkkalies ...._..c.vvvvivnn.uns e 0.37
Moisture ...... .. ciieiiiiiieriternerinneas 0.22
Organic matter (by difference).............. 1.41
100.00

In its original form the rock is almost compaect and structure.
less, save for the presenee of more or less obseure lamination.
Under the microscope the sample (1) in the above analyses ex-
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hibited an exceedingly fine and homogeneons granular texture,
the granules being somewhere near one thousandth of a milli-
meter in diameter and appearing like the erystals in a fine tex-
tured dolomite. In the granular matrix various eurving lines
were noted, some of which were very thin imbedded small bi-
valve shells, Several thin sections, cut in three dimensions ver-
tical to each other, of the rock near Burk, consist largely of a
tangle of irregularly bending and branching laminate structures,
about one twentieth of a millimeter thick. These lie mostly flat
with the bedding planes and enmesh a varyingly copious matrix,
consisting in part of structureless material and in part of small
lump-shaped bodies of lime. There are also various shell frag-
ments, and irregularly shaped impregnations of black bitumi-
nous material, scattered through the mass., The structure of the
rock suggests that it has been formed, at this point, to some
extent from a multitude of thin shells enerusted with lime, which
became imbedded in a calcareous precipitate mixed with some
fine clay. In the Beaver Creek bhasin and along Wichita River
the rock is in many places somewhat porous, and has a dark
brown rusty color, These are evidently secondary characteris-
ties, due to solution and infiltraticn by the gronnd water, Irreg-
ular pockets filled with crystalline caleite must be aseribed to the

same cause.
Fossils of the Beaverburk Limestone.

Aside from the probable fragments of ostracod shells appear-
ing in thin sections of this limestone, only cne fossil is fairly
abundant. This is a Syringopora consisting of free tubes, ciren-
lar in eross section, and having external transverse lines of
growth. This fossil is fairly abundant in the upper six inches
of the limestone in the south part of Wichita County, and no
outerop was noted anywhere in which it was entirely absent.
Some places were noted where the coral filled the rock, having
grown in colonies a foot wide and from three to four inches high,
the tubes frequently being in contaet with each other and spread-
ing gently from below upward. A list of all the fossils noted is
as below:
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»
Locality.
Syringopora, 8P. ... .- i et In all outcrops. .
Myalina, sp.....cvininnninnnnns Beaver Creek bluff,
four miles above mouth of creek.
A small gastropod............. Beaver Creek Bluff,
four miles above mouth of creek,
Estherla minuta Jones .. ............vvvu.n Burk.
Figsh Beales. .. ... ...t iaen e Burk.

THE BLUFF BONE-BED.

On both sides of Bluff Creek, south of Electra, there is a
calcareous bed, or horizon, which in many places caps a bench
on either side of the creek, It is most often seen on the west
side of the ereek, and was traced from a point on the Jno. W.
Carter survey 24, half a mile north of the place where Beaver
Creek is crossed by the west boundary of Wichita County, to
near the center of the H., & T. C. R. R. Co. survey 19, about
five miles southwest of Electra, a distance of five miles. Scat-
tered localities of what is either known or believed to be the
same horizon were seen in the breaks on the east side of Bluff
Creck in 4 belt about cne mile east of the west boundary of
Wichita County, and parallel with this, extending from a mile
north of Beaver Creek to a point west of Electra. It was also
noted in a low bluff or terrace extending from a point a mile
south of Eleetra eastward for three miles on the south side of
the headwaters of Buffalo Head Creek, at scattering points in a
belt extending three miles east of Electra, and again in the
basin of China Creek nearly two miles north of Electra.

List of Localities of the Biuff Bone-Bed.

The details of the observations in these localities may profit-
ably be recorded. They are as follows:

1. A low terrace-like shelf follows the south side of the
prinecipal ereek draining eastward in the north part of the J. A.
Roesh survey, one and one-half miles south of Electra. This
is capped by a thin shell of rock consisting of sand, fragments of
fish scales and hones, and rolled lumps of marly clay, all im-
bedded in a matrix of lime and ochreous material. Some eight-
inch long spine-like saurian bones were noted and also casts of
Estheria minuta Jones.
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2. On a low hill east of a water tank which is near the west
bounlary of Wichita County, about two-thirds of a mile north of
Beaver Creek, there are remnantg of a thin shell of rock, which
consists of a compact mixture of rolled caleareous lumps from
one-tenth of an inch to half an inch in diameter, fragments of
bones and scales of fish, imbedded in a matrix of granular cal-
careous material, which in some places is erystalline.

3. On a low terrace-like shelf on both sides of Bluff Creek.
near the west boundary of Wichita County, and from one-half
to one and one-half miles south of Beaver Creek, the capping
rock eonsists of different mixtures of sand, calcareous material,
clay and fragments of bones and scales of fishes. There is at
this place a stratum of very compact gray limestone, extending
for some hundred paces, which contains numerous imbedded
shells of an ostracod, probably Paraparchites humerosus, and
many symetrically grown colenies of a Syringopora, one of which
was Seen to have begun its growth on a spiral shell (I3ellero-
phon?), an impression of which is left in the base of the polyp
colony. Small fragments of bones of vertebrates were also noted,

In a short distance this limestone is not seen any more, but
we find at the same horizon a sandstone, which contains much
calecareous material, scales of fishes, and many fragments of
vertebrate bones.

At another place the horizon is marked by a conglomerate
consisting of rolled lumps of caleareous and clayey material 1m-
bedded in a sandy matrix in which are also found small frag-
wments of vertebrate bones and seales of fishes.

In all these places the rock containing the vertebrate remains
rests on a few feet of blue shale, which again overlies red shale.

4. For some miles to the north of this loeality, in the breaks
of an irregular belt running parallel with the west boundary of
Wichita County, and from one-half te cne and a half miles east
of this boundary, what is helieved to be the horizon of this
bone bed is marked by beds of calcareous gray sandstone and
irregular beds of red sandstone, frequently showing some ver-
tical perforations and oecasionally containing impressions of
leaves of ferns, as already deseribed under the heading of sand-
stones. In most of these loealities fragments of bones may be
found, and in some, such fragments are fairly abundant. In two
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places, a half mile apart and about three and one-half miles
south of Electra, the bone fragments were evidentily sorted to size
and some were slightly worn, as by wave action, On an area of
some twenty feet square we colleected 42 apparently identi-
cal limb-bones of a Clepshydrops, and 17 more limb-bones of
nearly the same shape and size, either of the same animal or of
Diploeaulus, together with 25 skull bones of Diplocaulus mayni-
cornis Cope, 23 pieces from the pectoral girdle and the skull of a
Trimerorachis, and various bones of the jaws, the spinal eol-
umn, and an interclavicle of the same animals, These were all
of about the same size, ranging from half an inch to one ineh in
their largest dimensions. Only a few larger bones were noted
of larger size in the same place. The calcareous material of the
bone bed seems to be mostly represented by bands of concre-
tions in these localities.

5. At a point near the center of survey 20, about three and
one-half miles south and three miles west of Electra, is a limestene
which is no doubt the equivalent of the one deseribed on the east
side of lower Bluff Creek. This limestone caps an upland bench
faeing east, having an elevation of some 50 feet above the bed
of the ereek. It is a dark gray rock, about a foot thick, consisting
largely of comminutéd shell fragments and imbedded shells of
an ostracod like Paraparchites humerosus U, & B., and many
poorly preserved specimens of other fossils which we have
identified as follows:

Number of speci-
mens noted.

BYTIDZODOTA, BD. vt ittt iiis e iin e e e 12
Murchisonia, 8p....... .ottt iinrarannane 6
Pleurotomaria, 8D, ....cccuu v vensrnennenan, [ 1
Allorisma terminale Hall..................... 15
Myalina aviculoides M. & W.................. 8
Temnochellus winslovi M. & W............... 17
Nautilus, like excentricus M. & H............. 3
Bellerophon crassus M. & W................... 30

6. In the southeast quarter of the H. & T. C. R. R. Co. survey
19, at a point about three miles south and three and a half
miles west of Electra, a hill is covered by a six-inch shell of lime-
stone which is freshly laid bare by erosion over half au acre of
surface. This rock is in part a very fine grained light gray lime-
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stone and in part an organic caleareous sandstone, consisting of
angular grains firmly cemented by a matrix, which is partly erys-
talline showing continuous reflections along cleavage planes.
This contains many small fragments of vertebrate bones and
minute specks of malachite. Paraparchites humerosus U. & B.
was seen to be abundant,

7. About a half mile northwest of the preceding locality
{Number 6), a gray sandstone was seen containing several im-
pressions of leaves of ferns. This shell of sandstone was only
some three to six inches thick, and was interbedded in gray shale.
One of these has been mentioned above and identified as a Gigan-
topteris by David White, who says it is a gigantie overgrown
callipteroid type, such as has not before been known outside of
the Uralian Permian.

8. In ihe breaks about one and one-fourth miles southwest of
Electra, the horizcn of the Bluff Bone Bed is apparently repre-
sented by a caleareous sandstone 2 few inehes thick, which con-
tains the usual fragments of bones and fish scales,

9. About a mile south of Electra a low flat on the south side
of the prineipal drainage line is capped by a caleareous sand-
stone from three to six inches thick, no doubt representing the
horizon of the Bluff Bone Bed. It becomes a seam of coneretions
in the exposures farther south and is discontinuous to the west-
ward, where it seems to be represented by some thin sandstone
layers. The most calcareous outcrops contain Estheria minuta
Jones, sometimes in profusion, and in one place a poorly pre-
served Myaling (swallovi?) was noted. To the east-southeast thig
stratum ean be traced for a mile and a half and was seen to
contain in one place bony spines ten inches in length.

10. In the A. J. Shaw survey 16, about four and one-half
miles east of Electra, a caleareous and sandy seam containing ver-
tebrate bones could be traced for a considerable distance on the
low slopes of the uplands, It is nowhere more than a few inches
thick. In places it contains rolled lumps of ealeareous material,
eoncretions, and seales of fishes, A mile further west, and at
about the same level, a thin shell roek was found which ig a
breccia of entire and broken fish scales, mostly from one-eighth
of an ineh to bne-fourth of an inch in diameter. The scales are
lodged in a matrix of hematite, caleite and sand. An analysis
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made by 5. H. Worrell shows that the breceia still contains three
and one-half per cent of caleium phosphate.

11, The sandstone seen in some gullies on the north side of
the main road about a mile east of Electra is believed to belong
to this horizon, It contains impressions of the leaves of a Pecop-
teris and vertical perforations such as were noted in a sandstone
associated with bone-bearing shale in a place four miles south
of Electra,

12, At a point about one and one-half miles northeast of the
railroad staticn at Eleetra, the north bank of a small tributary to
China Creek is capped by a sandstone changing into 2 mud lump
conglomerate containing many small fragments of bones. It is
less than a foot thick and is part of a sandstone, This sand-
stone follows the south bank of China Creek for a half mile or
more to the southwest and containg occasional scales of fishes and
small fragments of hones.

The reason we regard the strata deseribed at these localities as
belonging to one horizon is in the first place that no exposures
were noted where we found two such horizons overlying each
other. There is also one feature which characterizes the rocks
m all the localities: one can find in all these places scales of
fishes and fragments of vertebrate bones, Furthermore, such
observations on the dip of the terranes as it was possible to
make show that the outcrops described are in the positions where
the general structure of the terranes would place them, if they
represent a single horizon.

It seems probable that the horizon represents the coastward
featheredge of a limestone which thickens to the southwest and
which merges eastward into shore deposits containing in some
places wave-washed detritus of the fauna of the time, and at
other places containing these and also occasional plant drift
lodged in rapidly acenmulating sand, while in still other places
the calcareous deposition may be represented by merely a layer
of coneretionary material. This seems the more likely since the
caleareous material is most abundant to the west and south and
nowhere sufficient to form & true limestone shell in the north and
east outerops. It will be remembered that there was a similar
change in the Beaverburk limestone, which has a thifkness of
three feet in the southwest corner of Wichita County and thins
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out to a mere shell which merges into a bone and seale bearing
sand east of Burk Station, and north of Towa Park. It is possi-
ble that some calcareous, seale and bone bearing layers seen near
Wichita Falls and near the Red River bluffs north of Iowa Park
are similar littoral equivalents of this limestone.

Fogsils of the Bluff Bone-Bed.

Below is a list of the fossils noted in the Bluff bone bed. Lo-
calities are indicated by numbers referring to the localities de-
scribed above, The vertebrates have been determined, some by
S. W. Williston and some by R. L. Moodie. The plants have
been determined by David White.

Locality.

Pecopteris, sp. (several specimens)............ 4
Taeniopteris, BP.-.. . cvv i ir it s anenn 4
Gigantopteris, sp. (two specimens, one of which

is said by White to be a gigantic'overgrown

Callipteroid type, such as has not been be-

fore known outside of the Urallan Permian)... 11
Walchia, probably W, pinnaformis.............. 11
Syringopora (profuse)......... ... . .iiiinnn. 3
Murchisonia (seven specimens noted}.......... 5
Pleurotomaria, sp. (six specimens)............. 5
Allorisma terminale Hall (many specimens)..... 5
Myalina aviculoides M, and W? ............ 5
Myalina swallovi McChesney?............-... 9
Temnocheilug winslovi M. & W. (seventeen).... 5
Nautilus, like excentricus M. & W, (three)...... 5
Bellerophon crassus M. & W, (thirty).......... b
Bellerophon, SP...vviee i ineurneecennrannns 3
Estheria minuta Jones (profuse)............. 1,9
Paraparchites humerosus U, & B. (profuse)... 3,6
Scales of fish, and teeth. . ................... Everywhere’
Diadectes, 8p. (a toe bone and many vertebrae). . 4

Naosaurus, sp. (59iDes) .. ... it ennn 1
Eryops, sp. (vertebrae, skull bones, interclavicle) 4
Dimetrodon, sp. {parts of a tibia and a mandible} 4
Trimerorachis, gp. (intercentra, pieces of skull,
jaw, and bone of the pectoral girdle) . ........ 4
Diplocaulus, sp. (skull bones and bones of the
pectoral girdle) ... ... ... i
Clepshydrops, sp: (limb bones, many)}.......... 4
Diplocaulus, sp. (limb bones and an intercla-
Vicle) .. e e 4
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GENERAL SECTION OF THE OUTCROPPING ROCKS.

Reviewing all the observations made on the outcropping rocks,
it is to be noted that less than one-half of all the localities de-
seribed can with certainty be referred to their proper position
in a general secticn. The Beaverburk limestone and the Bluff
bone bed are the only identifiable units in the fleld. Of these
the Beaverburk limestone does not extend eastward beyond lowa
Park, and the Bluff bone bed is not known to extend farther
than four miles east of Electra. Only in one place were the field
conditions such that a measurement could be made of the ver-
tieal distanece between these two key-rocks. This is near the Webb
well, just west of the west boundary of Wichita County, four
and one-half miles south of Electra. At this place a shallow well
has recently been made and a thin limestone, readily identified
from fragments as the Beaverburk limestone, hag been pene-
trated at the depth of about forty-five feet. In the low upland
near this well the Bluff bone bed lies twenty feet above the curb
of the well, so that the distance hetween these two memhers in
our section is sixty-five feet at this place, as shown in Section 30.
above,

The beds above the Bluff bone bed are shown in Sections 27
and 28, above, and consist of thirty feet of red clay overlain by
some few feet of sandstone. This clay is aiso exposed north of
the railroad a half mile east of Electra, and in the low bluffs
around the artificial lake a mile west of Electra, ag well ag in
the breaks on the east side of Bluff Creek,

About midway between the two key-rocks there is at one place
on Bluff Creek a dark bluish-gray or almost black shale, only
two feet thick, in which oeccur some flat clay-iron concretions as
large as a hand. See Plate XXI, 7. These, as well as the shale
itself, contain fragments of leaves in which the vegetable strue-
ture is unusually well preserved.

The sediments below the Beaverburk limestone are seen in
several places in a belt about five miles wide, following the north
side of the Wichita, from Burk Station southwestward. Such are
the strata designated and described as 1, 2, 3 in Section 21; 1, 2,
3, in Section 26: 1 in Section 27: and 1, 2, in Section 28. But in
none of these places are there more than 30 feet exposed of the
beds below the limestones. Section 25, which is in the north bluff
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of the Wichita River, shows the thickest single exposure in the
region and exhibits 125 feet of the sediments underlying the
Beaverburk limestone. In all of these localities there are a few
feet of sandstone at from twenty-five to thirty feet below the
limestone, and in the deep secticn c¢n the Wichita River just
‘mentioned, there are four such beds of sandstone, approximately
equal distances apart in the lower 125 feet seen. The whole sue-
cession of beds which it has so far been possible to construct from
exposures is, therefore, ag below :

SECTION OF THE WICHITA BEDS KNOWN FROM EXPOSURES,

Thickness
in feet.
Shales above the Bluff bone bed............... 32
Bluff bone bed........ .. oottt iarennn 0-5
Shales between the Bluff bone bed and the
Beaverburk limestone. .. ... .o oveiiine ey 65
Beaverburk limestone........cevivirnniiean . .nn 0-3

Shales and sands below the Beaverburk limestone 125

222-230

It is possible that some of the beds described in the east half
of Wichita County and in the northwest part of Clay County are
to be correlated with some part of the above general section,
but it does not seem that such ecorrelation can be made in the
usual way. There seem to be no identifiable horizons in this part
of the fleld, so far as yet examined,

STRUCTURE SHOWN IN CUTCROPS.

STRUCTURE AS SEEN IN KEY-ROCKS,

The course of the outerops of the Beaverburk limestone shows
that along this line there is no considerable dip. It maintains an
elevation of about 100 to 140 feet above the Wichita River. It
has a small dip to the south, north of Beaver Creek. South of
Beaver Creek it ig essentially horizontal. South-southwest from
Electra, as far down as close to Beaver Creek, the Bluff bone
bed has a dip of some fifteen to twenty feet to the south. But
this dip probably does not reach farther north than to within a
mile or two south of Electra. The same bed is seen to lie essen-
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tially horizontal along China Creek, which runs from southwest
to northeast through the Electra oil field. This horizon is found
at about the same level a mile south and again a mile east of
Electra. DBut these are the only structural features that could
be satisfactorily made out in the usual way from direet obser-
vations on traceable units of the section, The gross attitude of
the terranes west of Iowa Park can be said to be horizontal on
an east and west line.

STRUCTURE INFERREED FROM DIPS,

As it seemed highly desirable to ascertain the relative position
in the general section of the fuel bearing sands at Petrolia and
those at Electra, recourse was taken to a rather unusual expe-
dient in the study of dips of flat lying formations . Notes were
made on the attitude of the beds wherever opportunity offered
itself, for any distance it was found practicable, and by any
method available. Use was made of a common hand level for
these observations, and in some places use was made of the
aneroid. In all 116 observations were made on dips in promis-
cuous localities over the north half of Clay County, most of
Wichita County, and in a few places in the east part of Wil
barger County. These observations were as detailed in the fol-
lowing list, arranged in order from west to east.

LIST OF DIPS.

Wilbarger County.

1. A limestone shell lies fifty feet higher at a point five miles
‘west and cone mile south of Electra, than at a point five miles south
and two miles west of Electra. 'This makes a dip to the southeast of
fifty feet in about four and one-half miles,

2, In the hills west of Bluff Creek in survey 20, three miles
south and iwo miles west of Electra, a general south dip of about
fifteen feet to the mile was noted.

3. Near N, R. Keim’s ranch in survey 22, about five miles south
and two and a half miles west of Electra, a dip of ten feet in one-
half mile to the southwest was noted.

Wichita County.

4. Inthe H. & T, C. R. R. Co. survey 110, about six miles soutb
and a mile and a half west of Electra, a calcareous seam was seeb
to dip south ahont ten feet in a mile.
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5. On a creek near the west line of Wichita County and about
three and a half miles north of the Fort Worth and Denver Ralil-
road a sandstone dips about fifteen feet to the west in the distance
of one-fourih of a mile,

6. In the breaks about the waterworks tank a half mile west of
KElectra the formations show no appreciable dip in a distance of one-
fourth of a mile,

7. A dark limestone which is known to be at a depth of about
105 feet below the level of the railread station at Electra, was pene-
trated by a well near the northwest corner of the H. & T. C. R. R. Co.
survey 27, four and omne-half miles south and two miles west of
Electra, at a depth of two hundred and ten feet below the level of
the Electra Station. This shows a dip between the two places of 105
feet to the southwest, or about twenty feet to the mile,

8, At a point about one and one-fourth mijles southwest of
Blectra a small dip to the west was noted,

9. A caleareous sandstone overlying a blue shale near the water-
works tank two-thirds of a mile west of Electra is believed to be
identical with a similar rock seen in the breaks a half mile south-
east of Electra. The elevation is about the same in the two places.

10. About a mile south of Electra the upper one of the two cal-
careous members in the exposed section was observed at two pointa
half a mile apart, on an east and west llne, about on the same level
at the two places,

11. Along the east gide of the H, T. & B. R. R. Co., about one
ahd one-fourth miles south and one-half mile east of Electra a sand-
stone lies horizontal.

12, A thin calcareous layer seen on the bank of a creek about a
mile and a half north-northeast of Electra railroad station, was
identified with a similar stratum seen one-half mile southeast of
Electra. In both places thig layer lies abeout thirty-five feet below the
elevation of the station, showing that the strata are practically hor-
{zontal between these two points on a north and south line,

13. A sandstone appearing in the bed and south slope of a creek
one-half mile southeast of KElectra dips some eight feet to the
northwest in about one-tenth of a mile.

14. At a point about three miles north and one mile easi of
flectra the formations apparently lie horizontal on an east and
west line for a distance of one-fourth of a mile.

15. In the H. & T. C. R. R. Co. survey 25, nine miles south and
one and cone-half miles east of Electra, a thin dark limestone jayer
has a dip of about fifteen feet to the north in one mile.

16. Along the creek running through the oil fields north ot
Blectra and northeastward a ealcareous stratum which [ellows the
creek on the south side has no appreciable dip in a distance of
three-fourths of a mile.
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17. In the hills north of Wichita River about five miles west-
southwest of the mouth of Beaver Creek, the strata show no dip in
a disiance of one-half of a mile.

18. In the southeast quarter of the J, A. Roesh survey 8, about
two and one-half miles soulh and one and one-half miles east o1
Elecira, the formation lies horizontal,

19. About four and a half miles north and one mile east of
Eiectra, on the east side of China Creek, the formations lie hori-
zontal, .

20. Near the center of the south line of Lhe J. A. Roesh survey
12, about two miles southeast of Electra, is a thin calcareous stratum
capping some low banks on the soulh sive of a creek. This siratum
dips about-ten feet to the east in the disiance of a mile.

21, The principal two calcareocus members in the exposed part of
the general section in Wichita County lie about sixty-tive feet apart
vertically. Two aneroid measuremenis were made in an hour’s time
on the difference of elevation of two outcrops of these members, five
miles apart, the upper member outcropping at a point about one mile
southeast of Rlecira and the lower member gutcropping norih ot the
old waggoner ranch, about six miles south and three miles east of
Electra, The difference in elevation of these two points measured
just sixty-five feet, indicaling that the strata lie practically hori-
zontal on a line between these points,

22. On the north side of Beaver Creek about one mile east of
School Number 5, and about four miles west of the mouth of this
creek, a dark limestone was seen to descend about twenty feet to
the west in one mile,

23. Near the southeast corner of H. T. & B. R. R. Co.’s survey
3, six miles south of Electra and two miles east, the sediments seem
to lie in a horizontal position,

24. The two highest hills in the W. W. Carroll and the H. & G.
N. R. R, Co, surveys, respectively about two and a half and four
miles east and each about three and cone-half miles south of Elec-
tra, are both capped by a sandstone which appears to have once
been continuous hetween the two. The distance between the two
hills is about a mile and a half, and the rock capping the east hill
lies about fifteen feet lower than the rock on the top of the west hill.

25. Near a tank in the northeast corner of the H. T. & B. R. R.
Co, survey 1, four miles south and three and one-fourth miles east
of Electra, a thin limestone outcrops which is also seen a mile far-
ther south at about the same level,

26. The two highest points of land seen about three and a half
miles east and respectively about two and three miles north of Elec-
tra, on the D. L. C. R. R. Co. survey and on the Rich, Mead sur-
vey, show a sand which caps the southernmeoest hill and appears on
the upper slope of the nerthernmost of these two hills. There is &
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descent of this rock of about forty feet to the northeast in a dis-
tance of about three-fourths of a mile,

27. A thin calcareous seam dips to the northeast some fifteen
teet in a mile on surveys 8. A. & M, G. R, R. Co. 1, and A. J. Shaw
16, about three and one-half miles east of Electra,

28. Near the northwest corner of the Emma Flemins survey no.
8, about three and one-half miles south and five miles west of Burk,
a sandstone which also appears in some hills about three-fourths of
a mile to the northeast of this place, is seen to descend about fifteen
feet in this distance and direction,

29. In the bluff point between Beaver Creek and Wichita River,
on the L. C. Gibbs survey, a mile southwest of School Number 16,
the sediments lie horizontal,

30. At a point about four and one-half miles east and one and
a half miles north of Electra, on the G, C, & S, F\ R. R. Co. survey
9, a thin caleareous stratum runs horizontal on a line extending
north and south for a distance of a half mile,

31. On the east end of the G. C. & 5. F. R. R. Co. survey,
about four miles east and cne mile north of Electra, a calcareous
gtratum shows a dip of about four feet to the northeast in one-
tenth of a mile.

32. Near the northeast corner of the B. 8. & P, survey, seven
and one half miles south and four and ope-fourth miles east from
Electra, the sediments were apparently horizontal,

33. In the upland bluffs extending from east to west in the A, R.
Colling survey 20, four and a half miles weat-northwest of Burk,
a sandstone was seen to lie horizontal for a distance of half a mile.

34. A thin limestone appearing in the northeast part of the C.
C. Lamphear survey 2, about six miles southeast of Electra, and also
in & creek about one and two-thirds mileg northeast from this sur-
vey, in the south part of the 8. B, Burnet survey 12, three and one-
haif miles west of Burk, descends some forty feet in this distance
to the northeast, ’

35. In the southwest gquarter of A. R. Collins survey 20, about
four and one half miles west-northwest of Burk, a sandsione lies at
a glightly lower level than a sandstone, apparently continuous with
this, seen a mile further north,

36. A sandstone capping a hill in the northeast part of 8. B,
Burnet survey 12, about three and one-fourth miles to the west of
Burk, shows no dip in a distance of one-twentieth of a mile,

37. A low spur of a bank on the south side of Buffalo Head
Creek, about one mile to the west-southwest of Burk Station lies at
about the same level as a limestone seen in a creek two miles far-
ther west. The rock in the two places is believed to be the same,

38. Inacreek onthe S, A. & M, G. R, R, Co. survey, and on the
survey north of this, elght miles north and three miles west of
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Burk, a sandstone lies horizontal for about a fifth of a mile, running
in a northeast and southwest direction,

29. Near the west half of the north line of the W. C. Eustis
survey 4, four miles north of Burk, a sandstone dips about ten feet
to the east in about one-fourth of a mile.

40. On the highest point of the divide between Buffalo Head
Creek and Wichita River, three miles south of Burk, the capping
rock dips about eight feet to the northeast in about one-sixth of a
mile.

41, 1In the C. T. R. R, Co, survey, about six miles west and two
miles south of Jowa Park, the strata run horizontal for a miie on
a north and south line,

42, A dark limestone shell which appears on the low slopes north
of the Ft, Worth & Denver Railroad near Burk Station lles horizon-
tal for a distance of ene-fourth of a mile on an east and west line.

43. A thin dark calcareous shell caps a low escarpment facing
north about three-fourths of a mile south of Burk Station. It has
a dip of about fifteen feet to the north in one-half mile.

44, 1In the H. & G. N. R. R, Co. survey 1, two miles north of
Burk, a sandstone lies at the same level at two points three-fourths
of a mile apart on a line from northwest to southeast,

45, At Finder's Butte, near the south llne of Wichita County,
about three miles west and one and one-half miles north of Holli-
day, the strata lie horizontal for the limited distance they are ex-
posed.

48, A little north of the center of the James A. Bradford sur-
vey, about a mile and three-fourths southeast of Burk, the strata
lie horizontal, '

47. On Tenth Cavalry Creek, from one to two miles south of Red
River and from eight to nine miles north of Burk, a sandstone runs
horizontal for a distance of a half miie on a north and south line.

48. On Tenth Cavalry Creek, about three miles south of Red
River and seven and one-half miles north of Burk, a sandstone lies
horizontal in the slopes of the creeks fer a distance of three-fourths of
a mile, extending in a general direction from northwest to south-
east.

49. In the west part of the T. E. Williams survey, about six and
one-half miles north and three miles west of Iowa Park, a sand-
stone lies apparently horizontal for some two hundred feet,

60. Along a ravine running north on or near survey 825 abut-
ting on Red River, some eight miles west of Burkburnett and from
one and one-half to two miles south of Red River, a sandstone dips
about twenty feet in a half mile to the north,

61. About one mile west of School Number 9, on the west part
of the T. T. R. R, Co. survey A 376, some nine and a half miles north
and two and a half miles west of Iowa Park, there is a dip to the
north of gome four feet in one hundred, This dip was observed for



Burcaw of Eeonomic Geology and Techuology 49

a distance of only about one hundred feet in each of two places,
about one-fifth of a mile apart,

52. Near the Archer County line in block 18 on the Denton
County School Land, league number 41, que south from Iowa Park,
a sandstone capping a low hill dips about fifteen feet in one-fourth ot
a mile to the northwest.

63. Near the north line of blocks 5 and 6 of the Palo Pinto
County School Lands, about gix miles south of Iowa Park, a sand-
stone caps a ridge running about a mile from east to west., There
is no discernible dip in this distance.

54. In the B. B. R, R. Co. survey north of School Number 13,
about five miles north of Iowa Park, a sandstone was noted which
appeared agaiv north of Gilbert Creek. This sandstone had a varia-
ble dip to the south, estimated at fifty feet to one mile for a short
distance.

55. Im the north part of block 12 of the Palo Pinto County
School Lands, four and a half miles south of lowa Park, a sandstone
appears on a slope following the east side of a ravine running north.
This sandstene dips north about thirty feet in a half mile.

36. A sandstone appearing in the south part of lowa Park and
underlying the north part of the town lies in a horizontal position.
Qutcrops of a similar sandstone appear on the creeks to the north-
east at about the same level. They are believed to be the same
sandstone,

57. A half mile north of School Number 1%, four miles south of
lowa Park, near the north line of block 19 in the Palo Pinto County
School Lands, an outlier of a sandstone caps a hill about eighty feet
high, This sandstone dips about fifteen feet to the northeast in
one-fifth of a mile.

78. About one-fourth of a mile north of School Number 18 in

block number 19 of the Palo Pinto County School Lands, four miles
south of Jowa Park, a sandstone dips about fifty feet in one-fifth
of a mile to the north. )
- 59, Near the south line of block 12 in the Denton County School
Lands, league number 4, a sandstone which caps a low escarpment
facing to the south lies fifteen feet lower than a sandstonme which
caps a low hill a half mile to the southwest. The two sandstones are
evidently the same stratum.

60. Near the east line of blocks 20 and 35 of the Palo Pinto
County School Lands, three and one-half iniles south and one mile
east of Iowa Park, an escarpment facing west is capped by a sand-
stone which dips north thirty feet in a half mile.

61. About three and a half miles west and one-half mile south
of Burkburnett, a sandstone following the east bank of & creek run-
ning north shows a dip to the north of about four feet in three
hundred,
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62. Near the north end of W, W. Carroll survey 4, about three
and one-half miles south and one-half mile west of Burkburnett, a
sandstone dips twenty feet in one-third mile to the north.

63. In the south half of survey 4, four and one-half miles south
and one mile west of Burkburnett, a small sandstone dips south
about five feet in a fifth of a mile.

64, 1In the hills and ravines draining north in the W, W, Car-
roll and J. Johnson surveys, about three and one-half miles scuth
and one-half mile west of Burkburnetf{, a somewhat discontinuous
sandstone, or sandy horizon, shows a dip to the north of about twenty
feet in one-half mile.

65. The sandstone capping some hills at a point in the northeas:
part of the C. T. R. R. Co. survey, three miles south of Burkburneti,
is apparently continuous with some sandstone seen on Gilbert
Creek two miles to the west. The elevation is about the same in
the two places.

66. A sandstone capping some small hills southwest from the
railroad bridge across Gilbert Creek, about three miles south and
one-half mile east of Burkburnett, has a dip to the east of about
eight feet to one-twentieth of a mile. It could be made out for a
distance of only three hundred feet. and may represent the original con-
ditions of deposition.

87. A half mile to the southwest of the E. F. Austin survey, about
three miles southwest of the Union Station in Wichita Fallg, the
atrata exposed lie in a horizontal position.

68. A sandstone which caps the south bank of Wichita kiver
from the city cemetery to half a mile farther southwest is apparently
continuous with the sandstone underlying the south half of the
city of Wichita Falls, It shows no determinable constant dip but is
practically horizontal for two miles, roughly, east and west.

69, At the east end of Lake Wichita, along the west side of the
Wichita Falls and Southern Railroad, a sandstone followed for ar
distance of a fifth of a mile lay horizontal, on a line from north-
west to southeast.

70. A sandstone in the north bluffs of Wichita River north of
Wichita Falls lies horizontal in the bluffs for a distance of two miles
east and west, The same sandstone appears again at the same
level in the south slope to a creek three miles north of the Wichita
River bluff.

71. 'South of the irrigation canal, about one and one-half miles
south and a little east of the pumping station of the Wichita Falls
Waterworks, a sandstone capping of the edge of the upland lies prac-
tically at the same level for the distance of three-fourths of a mile
north ang south.

72. In the railroad cuts near the pumping station at the tank
between the Ft. Worth & Denver and the Missouri, "Kansas & Texas
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Railruads, about a mile east of Wichita Falls, a sandstone lying
horizontal is exposed for about one-tenth of a mile.

73. - A low escarpment following the east side of Holliday Creek,
about one mile southeast from the Wichita Falls Waterworks pump-
ing station, is capped by a sandstone which dips about fifteen feet in
one-half mile to the northwest,

74, Following, roughly, the east line of Wichita County, begin-
ning about a half mile north of the Wichita Valley Railroad and
continuing for about a mile to the north, is an escarpment facing to
the west capped by a sandstone showing no dip either north or south.

Clay County.

75. On the east bluifs of the Red River, about one and one-half
miles down stream from the Clay-Wichita line on the R. E. Sawdon
survey, a sandstone lies practically horizontal for a mile in a line
northeast-southwest.

76. In the east bluffs of the Red River, about five miles down
stream from the Clay-Wichita line, on the F, M. Tucker survey, a
well defined sandstone shows a glight dip for half a mile a little
south of east.

77. On the M. Bryan survey, about one mile northeast of the
preceding observation, a sandstone capping a hill north of a small
creek shows a dip to northeast of eight feet in three-fourths of a
mile, No corresponding point could be seen south of the creek.

78. In the breaks east of the Wichita River, in the west part of
the H. T. & B. R. R, Co. survey 36, about seven and one-half miles
west and one and one-half miles south of Petrolia, three ridges ex-
tending from west-northwest to east-southeast show sandstones dip-
ping not lesg than one hundred and twenty feet in one-fourth of a
mile to the south-west.

79. About a mile and one-half northeast of observation No. 78,
beginning on the H, 8. & 8. E. Wolf survey and extending into the
R. T. Mitchell survey, a sandstone shows horizontal position from all
directions. It is continuous for a mile or more.

80. In the hills one mile south of the Wichita River and five and
one-half miles west of Petrolia, the strata appear to be horizontal.

81. In the breaks south of the Wichita River, on the E. Story
survey 48, about five miles west of Peirolia, a sandstone dips fifteen
feet to south, on a north te scuth line, in one-half mile,

82, Near the southwest corner of the K. McKenzie survey, five
miles west and two and one-half miles south of Petrolia, a sandstone
in a slope facing north shows a small dip to the south. No sand-
stone was noted at the corresponding height in the slopes a half
mile farther north.

83. 1In the breaks on the east side of Wichita River on the H. T.
& B. H. R, Co. survey, five miles west and one mile north qf Pe-
trolia, the rocks lie horizontal.
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S4. Omn and north of the W. Richardson survey, four and one-
half miles west of Peirolia, there appears to be a slight dip to the
southwest,

85. Near the north line of the 8. P. R. R. Co. survey 52, four
and one-half miles west and one-half mile south of Petrolia, the rocks
lie horizontal,

86. In a place about four and one-half miles south and a half
mile east of Halsell, in the north half of the H, & T. B, R. R, Co.
survey 5, iz a dip to the southwest of about eight feet in one-tenth
of a mile, showing in the capping sandrock on a hill.

87. In the bluffe on the east side of the Wichita River, west-
northwest of Petrolia in the Mrs, E. A, Glasgow survey, the sand-
stones have apparently no dip.

88. Near the center of the north line of the H. T. & B. R. RH.
Co, survey 1, about three and one-half miles south and one mile east
of Halsell, a sandstone shows a dip to the south of some twenty feet
in ocne mile.

89. 1In the bluffs east of the Wichita River south of the bridge
four miles northwest of Petrolia a sandstone lies horizontal.

9¢. In the hills about four miles east and four miles south of
Halsell the rock lies horizontal.

91. Near the boundary between surveys 12 and 31 of Byers
Brothers’ subdivision, one mile west of Petrolia, a sandstone has a
low dip to north extending one-half mile.

92. In survey 62 of the Byers Brothers’ addition, about one and
one-half miles northwest of Petrolia, a sandstone which caps an es-
carpment facing to the west, dips fifteen feet to the northeast in one-
fourth mile,

93. About a half mile northwest of Petrolia a sandstene in a
creek lies horizontal.

94, Near the center of survey 13, of Parker County School
T,ands, one and a half miles south-southeast of Petrolia, there is a
dip of ten feet in one-half mile to the southwest.

95. Near the south line of survey 13, in the Parker County Schoel
Lands, a mile and one-half south and a mile east of Petrolia, a
sandstone apparently dips ten feet in one-fifth of a mile, on a north
and south line, to the south.

96. 1In a north slope on the south side of a draw two and one-
half miles south-southeast of Petrolia, a sandstone exposure trends
east and west and in the distance of one-half mile the rock dips
some ten feet to the west.

97. 1In the southeast part of survey 100 in the Byers Brothers’
subdivision, about omne and one-fourth miles southwest of Byers,
is a dip of some ten feet to the north, on a line running north-
northwest, in one-half mile,
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98. The lower sandstone appearing in a hill one and one-halif
miles northeast of Petrolia dips about fifteen feet to the north in
one-fourth of a mile,

99. In the bluffs one mile northwest of Byers the rocks lie hori-
zontal for two miles in a northeast-southwest direction.

100. In the north half of survey 3 of the Parker County School
Lands, a mile and a half southeast of Petrolia, a sandstone dips
some twenty feet to the northeast in one-half mile.

101, Near the center of survey 72 of the Parker County School
Lands, three and three-fourths miles south and two and a half miles
east of Petrolia, there is a doubiful smail dip to the south.

102, A mile and one-fourth east-southeast of Petrolia, near the
south line of survey 16 of the Byers Brothers' subdivision, a sand-
stonie dips fifteen feet in one-fourth mile to the east.

103. Three and a half miles south and two and a half miles
east of Petrolia, near the center of the south line of survey 61 of
the Parker County School Lands, a sandstone lies horizontal on a
north and south line a distance of one-half mile,

104. In the west half of block 4 in the Parker County School
Lands, not quite two miles southeast of Petrolia, a sandstone crop-
ping out on a slope to the northwest dips some ten feet to the north-
east in one-fifth of a mile.

105. One mile south of Byers there appears to be a dip {o the
north of some ten feet in one-fourth mile.

106. Near the northeast corner of survey 25 in Byers Brothers
subdivision, two miles east and one-half mile north of Petrolia, a
thin sandstone lies horizontal.

107. At a point about two and one-half miles east and one mile
south of Petrolia, near the north line of survey 6 in the Parker
County School Lands, the rock lies horizontal, as near as could be
made out.

108. In survey 96 of the Parker County School Lands, three and
one-half miles east and four and ome-half miles south of Petrolia,
there is apparently a small dip to the south.

109. In surveys 9 and 20 of the Parker County School Lands,
about four miles east and one mile south of Petrolia, a sand-
stone caps a ridge extending in a north and south direction. This
sandstone dips twenty feet to the north in a distance of one-half
mile,

110. In the Mrs. Holland survey 21, four and one-half miles
east and one mile north of Petrolia, a sandstone capping a low
escarpment facing north dips about fifteen feet in a half mile to
the éast,

111. At a point about seven miles south and five miles east of
Petrolia the rock lies horizontal.



54 The University of Texas Bulletin

112, In the hills one-half mile southeast of the northwest curner
of the Montague County School Lands, five and one-fourth miles
east and one mile north of Petrolia, a sandstone dips twenty feet
in one-third mile to the north.

113. In the hills one-half mile east of the northwest corner of
the Montague County School Lands, five and one-half miles east and
one and one-half miles north of Petrolia, a sandstone dips twenty-five
feet to the north in one-half mile.

114. In the hills about Dickworsham a sandstone lies apparently
horizontal for a distance of a half mile from the station.

115. At a point about eight and one-half miles east and six miles
south of Petrolia the rocks lie horizontal,

116. 1In the northwest quarter of section 8§ of the Montague
County School Lands, nine ‘miles east and one and one-half miles
south of Petrolia, the rock lies horizontal for a distance of about one-
half mile,

Below is a classified list of the observations given above of
places showing dips or horizontal positions of the Wichita forma-
tion.

Classified Table of Dips.

NORTH DIPS.

Observed distance
i n miles Observed amount
Series number. (horizontal length| of dip in feet.
ot dip).
1,00 ! 15
80 i 15
.50 0
04 8
.50 30
.20 ! 50
.50 | 30
.06 { 4
.33 | 20
50 20
.50 10
.50 10
.25 i 15
25 I mn
.50 ‘ 20
a3+ ‘ 2
.50 | 25
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NORTHEAST DIPS,

Observed distance| Observed amount
Series number. in miles, of dip in fest.
............. 75 40
- - 1.00 15
- - 15 16
- - .10 4
- - 1.66 410
. - .16 8
- - .20 15
- - Rit) 15
- - .75 8
- - .25 15
- - .50 20
_____________ 20 10

EAST DIPS.

Observed distance

Observed amount

Series number. In miles. of dip in feet.
0 e 1.00 10
24 . 1.50 | 15
9 . .25 : 10
66 . .05 i g
% - .50 | 10
102 - .25 15
1M i 50 15

SOUTHEAST DIFS.
(None noted.)

S0UTH DIPS.

Serjes ntmber.

Observed distance

Observed amount

n miles. of dip in feet.
35 1.00 10
5 .20 10
63 20 5
81 ] 15
82 .60 5
a8 1.00 20
2% 20 0
1 4.50 50
2 1.00 16
4 1.00 w
101 .50 5
108 50 5

SOUTHWEST DIPS,

Beries number.

Observed dlstnnce

Observed amount
of dip in feet.

=
|
|

120
5

8
10
10
1056
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WEST DIPS.
Observed d[stnnce! Observed amount
Series nuuber. in miles. , of dip In feet.
o . 1.60 20
MW o .50 10
5 .25 H 15
- S 1.00 [ 10

NORTHWEST DIPS.

Observed distance| Observed amount

Series nuimber. in imilea. of dip in feet.
10 :
.25 15
: .60 15

HHorizontal Positions (No Dip).
*NORTH AND SQUTH.

Observed distance
Beries number, in miles.

.75

1

2

1.

EEEEER

EABT AND WEST.

Observed dis'tunce

Series murnnber. in miles.
a5 2.00
68 2,00
70 2,00
9 1.50
10 .50
14 . .25
ar 2.00
42 _ .25
fr:] 1.00

NORTHWEST AND SOUTHEAST.

Observed distance
Beries nuamber, n miles, -

20
7.00
.75
.15
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Burcau of Keonomic Geoloyy and Technology

NORTHEAST AND SOUTHWEST,

Observed distapee

Series number. ) in miles.

5 ' 1.00
2.00

a5 .
50
50

ALL DIRECTIONS.
Observed distance
Serfes number, In miles.

18, 19, 22, 25, 32, 43, 3G, 4G, 80, 83, 85, 87, &, 90, &4, 106, 107, 111,

114, - 115—each .25 mile_ oo 5.25
17, 67, 79, 116—each .5 mile 2,00
45, T2-each .1 mile__ 1)
36, 49—each .05 miile 0
) .20

Absence of Dips.

It will be noted that fifty-six observations show the beds
lying horizontal. In twenty-nine of these places the rock ap-
peared to lie horizontal in all dircetions of the eompass for a
distance, arbitrarily fixed in the table, at a fourth of a mile from
the point of observation. The remaining twenty-five horizontal
positions noted were observed for definite directions and meas-
ured distances. The alignment of these defined directions to the
cardinal points of the compass indicates that the rocks in this
area most frequently lie horizontal in the directions which are
nearest to a line running from west-northwest to east-southeast.
This is even more decidedly indicated by the sums of the com-
bined distances of measured horizontal positions, as will appear
from the figures in the following table.

TABLE SHOWING FREQUENCIES AND DISTANCES OF DIFFERENT DIREC-
TIONS OF OBSERVED IIORIZONTAL POSITIONS OF ROCKS IN
WICIIITA COUNTY, IN THE EAST BORDER OF WI.-

RARGER COUNTY. AND IN THE NORTH
HALFP OF CLAY COUNTY.

Directions of observed hori- Total distances Number of
zontal positions of measured in _‘ places
rock strata. miles. noted.
North-south .................... #86.25 7

Northeast-southwest ............. 475 5
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East-west ...................... 11.50 9
Northwest-southeast ............ 8.70 4
Arbitrarily, in all directions. ...... T.40 24

Qencral Features of the Dips.

In making observations on dips, the horizontal distances weve
for the most part estimated, sometimes with the aid of known po-
sitions of gates and fenees, In a less number of cases, and al-
ways in the case of the highest dips, the distunces were obtained
by pacing, or by a car cyclometer. In every case the distances
were expressed in some simple fraction of a4 mile. The fractions
used and the number of times each was used are as helow:

Number of times
observed.

One twenty-fifth mile................ ... .. 1
One twentieth mile... . ...................

Ope tenth mile. .. ... ... ... ... ... . ...

One sixth mile. ... . ... ... .. ... .. .. .. ...

One fifth mile... . ........... ... ... .......

One fourth mile......... ... .. ... ...... ...

One third mile..., . ... ... ... .. .. .. .......

One half mile........... ... ... .. ........ 2
Three fourths mile.... ...

One mile......... ... i iiiinnn..

One and one-half miles. . ... .............

One and two-thirds miles, . ... ... .........

Four and one-half miles. . ... ..............

Five miles. ..... ... ... . i e

o b D 0 R 00 R e L) 1S

Reducing all observations on dips to rates of dip in feet per
mile, irrespective of the distanee for which they were made, these
rates may be conveniently referred to five groups, for a rough
presentation of the, class of structures they represent, as below:

Groups of dip. Number of Average dip of

observations. each group in
feet per mile.

1. Dips of 24 ft. per mile or less. ... .. 20 15
2, Dips of 25 to 49 ft. per mile. ... .. 16 36
3. Dips of 50 to 74 ft. per mile. ... .. 15 57
4. Dips of 75 to 99 ft, per mile....... 3 79
5. Dips of 100 ft. per mile, or more. . 4 272
6. Maximum rate of dip noted. .. . ..., ... ... ... .... 480
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It will be seen that the fifth group differs very considerably
from the other groups in its rate of dip. None of these high dips
were found to have any great horizontal extent. It is believed
“that they are limited in extent, and they may be partly due to
original tilting in bedding, though this is not believed to be the
main cause of the tilts in these particular instances.

Prevailing Directions of the Dips.

If we inquire into the distribution of these dips among the
different direetions of the compass, we find that they give strong
evidence of the existegce of a definite trend in some existing
gentle deformations. They are, however, almost the only visible
superficial evidence which we find of such deformations. It will
be remembered that rocks were most frequently found lying
horizontal in a west-northwest to east-southeast direction. Cor-
respondingly and inversely, we have found the greatest number
of dips to extend in a north-northeast to south-sonthwest direc-
tion, as might have been expected. And in the case of the dips
the evidence of such an unequal and significant distribution is
quite conelusive, It is evident from the number of observations
made ont dips in different directions, from the total horizontal dis-
tances along which dips have been observed in each direction,
and from the amount of descent of strata in each direction. This
will be apparent from the following table:

Number of Total horizontal Total amount
dips noted. distance of dips, of dips (de-
Direction of dip. in miles. scent of strata),
in feet.
BEast .......... 7 4.05 83
Southeast ..... 0 00 0
West ......... ¢ 2.95 55
Northwest ..... 3 .86 38
North ........ 17 6.95 322
Northeast ..... 12 6.82 206
South ......... 12 11.10 160
Southwest ....." @ 6.85 258

The four directions near-
est to a W.N.W.-
E.S.E. axis .... 14 7.55 176
The four directions near-
est to a vertical to
a W.IN.W.-E.8.E. axls 46 31.62 945
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The difference in the alignments of the distances of observed
horizontal and dipping rocks to points of the compass is most
clearly apparent, if the proportionate distances of each dip and
horizontal attitude noted be laid off on lines extending in the ob-
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Fie. 6. Lines proportionate in length to the distances for which
54 observations show the rocks to lie horizontal in the directions in-
dicated by the radiating lines. The probable trend of indicated folds
is also shown.

served direetions. In figure 6, representing the horizontals, the
longest lines extend in a west-northwest—east-southeast direc-
tion. while in figure 7, representing the dips, the longest lines
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Fie. 7. Lines proportionate in length to total distances for which
60 observations show dips in several directions, as indicated by the
radiating lines. The probable trend of indicated folds is also shown.

extend north-northeast—south-southwest, More exaet treat-
ment of these data places the trend required by the horizontal
observations at about 28 degrees south of east and north of
west. and the trend required by the observations on the dips at
about 28#¢deorees north of swest and south of east.:
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Indicated Trend of Existing Folds.

There is good reason to helicve that all these data may prop-
erly be regarded as chance observations on one or more very shal-
low and wide folds, anticlines and synclines, trending in an
east-southeast to west-northwest direction. In faet, we find that
at least one system of dips shows an antieline with such a trend
near Petrolia. See Plate 1.

Fast and West Structure.

Our main object in making these observations was to procure
some evidence bearing on the gross structure of this region; to
learn, if possible, the general attitude of the rocks in the whole
area studied, and in particular to obtain data for eorrelating the
general section penetrated by the wells at Petrolia with the gen-
eral section explored in the wells at Electra.

If we regard all the observations made in the area between
Electra and Petrolia as chance observations on the general atti-
tude of the formations, we ean estimate from them the prob-
ible dip of the terrane on an east and west line, Leaving out all
observations west of Electra and all east of the Henrietta (Pe-
trolia) field, thus taking only the numbers from 10 to 100, iu-
clusive, in the list of dips given, and leaving out also dips noted
on a north or south line, since these would have no effect on
the general east to west attitude of the terranes, we find that a
total dip of 30 feet to the west was noted in two places for a com-
hined distance of one and a half miles. Similarly we find a total
dip to the east of 53 feet in four places, for a combined distance
of 3.33 miles. This represents a dip of 23 feet to the east in a
distance of 4.83 miles. The formations were also seen to lie hori-
zontal on an east to west line in 31 places for a combined distance
of 17.33 miles. On lines running from east to west the dips
noted in 37 localities therefore show on the whole a descent
to the east of 23 feet in 22,16 miles. If we similarly fig-
nure the dips noted on lines dirceted northeast, southwest
and northwest, and project these distances, and also the slant
of the planes in which these dips lie, on an east and west
vertical plane, we find the remaining observations show a dip
of 5 feet to the east for a combined distance of 23.60 miles.
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To sum up: 90 observations, combined, show a general dip to
the east of 28 feet between Electra and Petrolia. If these ninefy
observations between Petrolia and Electra signify anything, they
indicate that the formations lie essentially horizontal, on an east
and west line in this area. A stratum known to lie at a certain
depth under the surface near Petrolia should be found as mueh
deeper under the surface at Electra, as the elevation there is
higher. The difference in elevation of the two fields is about 250
feet. Hence a stratum lying 750 feet below the surface at Pe-
trolia should be locked for 1000 feet below the surface ai
Eleetra, and a horizon lying 1600 feet below the surface at Pe-
trolia should lie 1850 feet below the surface at Electra, unless
fhere he a change in the thickness of the formations.

THE UNDERGROUND FORMATIONS.

[Data secured on the formations penctrated by deep borings re
main our chief recourse for information on the deeper strati-
graphy of the area. In some respects these data are even more
unsatisfaetory than the data secured by examination of the sur-
face. The operators have very generously placed a large amount
of material at our disposal for study. A number of well records
from the two flelds explored have been obtained. We have ob-
tained in all some more or less complete records of 226 wells.
Many of these records will be found in the Appendix.

A cloger inspection of these records shows that some of themn
are somewhat unreliable, In the Electra field we find two wells,
Numbers 65 and 66, only some 250 feet apart. A stratum which
in one of these wells is ealled ‘‘sandstone,’’ is in the other called
‘“hard shell roek.”” In the Henrietta field *‘ gyp rock’’ is several
times reported in some wells from depths where limestone is
reported in other wells, Nor are such inaceuracies at all sur-
prising. The development of the Eleetra field hag been rapid.
and in the rush and hurry attendant on the opening of a new
field there is but little attention given to the making of accurate
determinations of the rocks explored, The drillers are usually
required to keep a log of the formations penetrated, but their
chief concern is to make the hole without aceident in as short
time ag possible, and {o detect the presence of «il or gas in the
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sands. It is only in exceptional cases that the driller is expeeted
to give close attention to the nature of the ground, as in the
making of some wildeat wells, where the object is to study the
field as mueh as to bore for oil or gas. In the case of many other
wildeat wells hardly any attention is given to keeping a record,
the sole purpose being to test some expected fuel bearing stratum,

Many of the drillers in these fields have had their previous
training in the oil fields of the coast and at Corsicana, and they
have brought with them to this fleld the deseriptive terms in
vogue in the fields where they had their training. The forma-
tions in this field are quite different from the formations of the
coast, They are much older than the formations either of the
coast or of the Corsieana field. Most of the clays here are of
slightly firmer congisfeney than in the other fields, The ferms
“‘gumbo’ and “‘mud,”” which have been so frecly used here, are
less applicable in North Texas than in the coast country. In a
number of instanees the drillers in this new and unfamiliar field
have made use of some noncormmittal terms, such as “‘rock,”
“hard roek,”” and ‘‘red roek,”” amd ‘‘red formation.”’ Such
terms require interpretation,

Drillers’ Descriptions.

For the purposc of familiarizing ourselves, as it were, with the
drillers’ nomenclature, we have made a quite extensive study of
the names and descriptive terms and phrases used by the drillers.
For this purpose we have selected the logs of thirty-seven wells
near Petrolia and of ten wells in the Electra field. We have
classified the terms used in these records according to our own
interpretation of their exact meaning and have noted the num-
ber of times each of the terms have been used and the thiekness
of the several strata they deseribe in cach case. Incidentally this
treatment of the data gives us valuable information on the gen-
eral nature of the terranes explored, and an attempt has been
made to use this information also for roughly verifying our cor-
relations of the formations in the two principal fields where these
explorations have been made. All the wells studied have a com-
bined depth of 81,153 feet. Below is a table showing the num-
ber of times different roeks, expressly named or inferred to be
present by interpretation, have been reported, the average thick-
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ness and the total thickness of each, as well as the pereentage each
makes of the total thickness of rocky studied.

« Total num- | Percentaga

Average :

Einds of rock. Number of | thickness ; ber of feet | of all obser-

times noted.; in fest. | reported. vations.

Gravels N 6 { ' 45 .06
Sandstones 350 42 14,966 18.30
Argillites (sha c.) 579 | 92 53,290 65.60
Limestone -- 33 27 881 1.10
Gypsum ___.. - 17 28 478 .50
Surface deposit. 11 16 181 .20
Mixtures - oo — 9 ki) 7,445 9.30
Gypsum and other tminerals_ _ 25 ! 13 385 40
Unidentified roeks .o .- 75 | 8 3,632 4.50
AN roekS - oo . 1,19 9.4 8,153 | 49.95

GRAVELS.

To gravels we have refevred four instances of rock reported by
drillers as ‘‘granite.’”” None of the rock reported as granite was
more than a few feet thick and in each case the stratum rested
on the usual sediments, clays or sandstones. We found in the belt
of country outside of the east boundary of the Wichita formation
several thin gravels, which consisted largely of granite pebbles.

In one sense this determination of the drillers is eorrect, for no
donbt the cuttings contained fragments of real granite, when the
drill was erushing such gravels. But it is certain that no granite
has been encountered in sity in any of the wells, 'Only one sam-
ple of gravel from any of the wells was examined. This was from
the Bacon well at 1400 feet. 1t contained some pebbles from 4
mm. to 1 mm. in diameter, most of which were chert, while some
were orthoclase, evidently from granite. It does not seem that
any of the mud lump conglomerates noted in the outcrops of the
Wichita formation have been noticed by the drillers as gravels.
This is no doubt due to the softness of the constituent pebbles
in those conglomerates. Nothing softer than quartz or feldspar
wonld withstand the impact of the drill sufficiently to have the
appearance of gravel in the drillings. Gravel was identified as
such in the well records only in two cases, and the combined
thickness of these two gravel beds was twenty-seven feet. It will
he remembered that the granite gravels were much thinner, aver-
aging less than five feet. One would expect the coarser granite
aravels to have a smaller development than finer ehert gravels,
and such appears to be the case,
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SANDSTONES.

We find that undoubted sandstones has been reported under
several different designations. The softer beds, which are the
more frequent, are generally reported as ‘“‘sand.”” When more in-
durated, they have been called ‘‘sand rock,”’ or “‘rock sand.”
““‘Rock and sand’’ is perhaps to be classified as sandstone, though
this seems somewhat uncertain, especially as 230 feet of this was
noted as one bed. ‘‘Sand shell’” is a term used for a thin sand-
stone, especially 1f it be somewhat indurated, and perhaps ce-
mented by a ealcareous matrix. ‘‘Sand boulders'’ are reported
in four instances. Drillers report hard rock as ‘“boulders,”” when
they infer from the behavior of the drill that the hard materiai
on which the bit is working shifts its position under the impact of
the tool. 1t is hardly probable that boulders of sandstone have
been penctrated in any of these wells. But we have seen that
large coneretions oceur in some sandstones in Clay County, and
it is not impossible that coneretions may, sometimes, be so muech
more indurated than the sandstone in which they are imbedded,
that they might be jarred loose by the drill from the rest of the
rock, especially if this shonld be soft and thin. In such case a
large sandstone concretion might react on the drill in the same
way as a boulder. Possibly, also, thin strata of indurated sand-
stone when imbedded in soft rock, might appear to hehave like
a boulder to the drill. The following table shows the frequency
of different terms in reporting sandstones,

Nuimnber i Total thick-

Tiriller’s names. . of times iness reported
i userl. i in feet.
BN - oo e sz | 8,842
Band roek i imemcn 106 5,706
Rock and sand 1 230
Rock sand __.. T 80
Sand boulders - 4 19
Sand shell oo 2 9

SHALES AND CLAYS,

Argillaceous beds constitute about seventy per cent of all the
material described in the well records examined. Sixty-five per
cent have been identified as some kind of argillite, and in the nine
per cent of mixtures reported and four per cent of unidentified
material there is no doubt enough additional argillites present to
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make five per cent more of the total. The larger amount of argil-
lites and their many variations in color, texture and eontents
has caused them to be reported under different deseriptive terms
and phrases, as shown in the following list:

Total thiek-

. Number
Driller's names. ; of times |ness reported
¢ used, | iIn feat,
Bhale . .. .. ! 227 | 1,141
Mud ___ i 8¢ 16,002
' 41 2,724
32 1,822
iz l 3,115
Qualifying terms alone, as 20 2,930

Mud and boulders_ . o 13 608

Gumbo and boulders______.___________________ g | 640
Mud and rock-.______ 7 442
Formation ... 5 1,844
Cave ___._____ 5 i 501
Shale and mud. 5 ¢ 263
Tale - 5 44
Shale and gumbo__.._.___ 4 418
Shale and boulders_ 4 178
Gumbo and roek. . 3 120
8hale and reek__.___ 2 69
Clay and boulders__ 1! 159
Soapstone ___.______ 1 0
Shale and clay. - L 36
Soapstone and ro 1 30
Blate and mud._.. . -1 22
Blate rOCK e caamnmmans! 1! 19

1 3

Shale 10eK covo e e ;

‘“‘Shale’’ is the name used most frequently and for the greater
part of the argillites, **Mud™ is evidently a term which has been
introduced by drillers from the gulf coast. In the parlance of the
driller, ““mud’’ is, in this field, a soft elay or shale, which more
readily than other argillites mixes or dissolves in water and thus
forms mud. In texture the muds are perhaps slightly coarser
than the clay, and they are not as indurated as shale, the constit-
uent particles of the mud being more readily parted by the cap-
pillary influx of water than those in shale or in elay of the finest
texture. It is quite probable that this difference in behavior
may be, to some extent, due to the salinity of the water used in
drilling or held in the argillifes, and that these terms do not
necessarily imply any real difference in the texture of the
insolnble econstituents of the rock itself. *‘Gumbo’’ is another term
which seems to have been introduced by the drillers from other
fields. It denotes a clay which produces a thick, sticky mud that
““oums’’ on the bit or that adheres to the bit firmly. Some dril-
lers are of the opinion that gumbo is especially abundant in the
most productive wells, The gumming of the clay may, no doubt,
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be caused by the presence of secondarily introduced ingredients,
as well as by its original texture. ‘‘Slate,”’ which is reported in
two cases, is known by its eoherence, causing a large part of the
rock to appear as thin fragments in the drillings. It has been
most frequently noted in the deeper parts of the wells, ‘‘Clay”’
seems to be used for designating the soft argillites of finest text-
ure. The difference between mud, gumbo, and clay is necessarily
in many cases slight and there can be no doubt that these terms
do not always imply exactly identical distinctions. Sometimes
the logs give only the eolor of the rock penetrated, when it is
quite apparent that the full phrase should be ‘‘red clay’’ or
“‘blue shale.”” In a few cases the word ‘‘formation’’ is used,
when from the context it appears that this noneommittal term
stands for the name of some Argillite. ‘‘Cave’’ is a term used
as a name for an argillite which caves into the boring. *‘‘Tale”™
and ‘‘soapstone’” have been used incorrectly a few times for re-
porting some elay or shale of fine texture and light color. Neither
is to be found in these fields. In twenty-six cases ‘*boulders’’ are
reported as present in gumbo, mud, shale or clay. It is not be-
lieved that these are real boulders, for no boulders are known in
outcrops of these beds. They ave most likely coneretionary
structures of dark and compaet clay-ironstone, also known as
septaria and sometimes characterized by fissures filled with cal-
cite spa¥. Under the drill these might react in the same way as
boulders.
LIMESTONES. 7

Only one per cent of the reported rock consists of limestone.
The designations used, and the measurements, are as in the
following table:

Number Total thick-

Driller's names. of timea |ness reported
used. in feet.
n | o0
Lime shell _ 7ol 205
Lime rock s 8

Limestone is reported in notably unequal amounts in some
wells which are not far apart, and it is quite certain that some
drillers have failed to report some limestones and that others
have reported some rock as limestone which really has been cal-
careouns sandsfone, While there ean be no doubt that errorg have
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crept in, it is unsafe to guess in what direction there are the
most errors. It must be left tfo later observers to make the cor-
rect interpretations. Meanwhile, it appears most useful to give
the original records as they were made,

GYPSUM BEDS.

Gypsum has been reported from the deeper part of several
wells as “gyp rock’ in fifteen cases and twiee as ‘‘gypsum.”’
While we have found no gypsum in any of the well samples some
of these reports may be correct, The fact that gypsum has been
reported at several depths in a few wells, while none has been
noted in most of the other wells, suggests that the gypsum re-
ported may have been some other rock, such as limestone, The
same interpretation is suggested By the fact that fifteen feet of
gypsum in one well is said to have been ‘‘hard.” Another two
foot stratum of gypsum is described as “‘shaly.”’

OTHER ROCKS AND MINERALS,

Some other rocks and minerals have been reported as follows:

Number | Total thick-

Driller's names. of times |ness reported

used. in feet,

Flint rock 18 | 282
Quartz ___.___ 3 39
Tron pyrite 2 9
Boulders ___. z 5
3 108

3, 53

Soil _______ 3 14
Quirksand 1 10
1 1

Bod o e

With regard to what has been called ‘‘flint rock’’ we believe
that some of this must have been hard limestone of fine texture.
We know of instances where drillers have reported even compaet
gypsum as flint, when found in the soft shales. Flint has no
doubt been encountered in some of these wells, for we have seen
some flint in the euttings of the deeper wells, But it is not likely
that flint beds would average as thick as the beds reported here.
One of the flint beds reported measured 30 feet, another 45
feet, and still another 55 feet. Nothing like this has been noted
in the Penngylvanian of the Colorado seetion, in the north part
of Texas, and it is not likely to exist here. The interpretation
of the reported ‘‘quartz’’ is quite problematic. Tt may have been
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a hard sandstone. Iron pyrite we believe to be correet. 'The
surface deposits are in most cases insignificant in these fields and
have naturally not often been noted.

MIXTURES.

No less than nine per cent of the thickness of all reported roek
is reported us mixtures, or alternations of two, three, or four
different kinds of sediments. The alternations of argillaceous and
arenaccous sediments are sometimes so rapid that the correet
measuring of the strata of each would entail too mueh attention
by the driller and would be to no purpose. This is quite evident
from the following list of items, found in the logs examined.
In a few cases, the mixed rocks are more than a hundred feet
thick, and could no doubt have been reported separately. It is
believed that much the greater part of the material in this list
consists of argillites.

Number | 'Fotal thick-

Driller's names. of times iness reported
i used. } in feet,
Sand and shale. | 17 1,141
Mud and gravel ! 10 1,107
Sand and slate _ 7 160
Mixture ... G 404
Shale and shella __ 3 304
Sand rock and shale 4 28
Sand and gumbo .. 2 A5
iumbo and gravel .__..__ i 52
Sand rock and red formation. 2 1303
{Girave] und clay____._____. 2 334
Sand, shale _.__ 2 2401
Mud and gypsum __ 2 180
Duke's Mixture (facetionsly) 2 105
Gypsum and gumboe ___ 2 90
Shale and salt ___._ 2 45
Mud, cave and sand________ 1 390
Clay, sand, rock and gumbo 1 265G
Shale and fint shell.._____. 1 230
Gyp and lime rock__ 1 186
Rock, gypsum and lime 1 180
Mar] and sand shells S I a0
Blue and shells____ 1 - L
Shell and slate.__. 1 i
Shell and gumbe .. 1 i
Mud and sand boulders 1 il
Shelly rock and gumbo 1 47
Rock and shells_____.____. 1 R
Rock and shale ____ 1 35
Shale and gravel._______ 1 25
Gypsum and sand__._______ 1 13
Shale and streaks of lime. 1 20
Soapstone ______.... 1 o8
Mud and sand shells. 1. 92
Roeck, fint and gyp.o—- 1 18
Sand and gravel 1 18
Sand and clay-.-- 1 18
Granite and mud.. 1 15
Gravel and ghells__ L 12
Marl and shale . 1 ‘ 10
Mixed o 1 : 2
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UNIDENTIFIED ROCKS.

Four and a half per cent of the thickness of all reported rocks
have not been definitely identified by the drillers, These have
been designated as below:

Numnber Total thick-
Driller’s names. of times Iness reported
used. g in feet,
Rock . 6 | 3,556
Shell - 11 61
Qap rock - 4 [ 15

Some of this rock is no doubt sandstone. It seems that one or
two drillers have been in the habit of designating all hard mate-
rial merely as *‘rock,”” while using several more deseriptive terms
for the different argillitcs. In most of the records the word
rock does not oceur. ‘‘Red rock,”’ which is reported several times,
may be some indurated argillite. *‘Shell”’ appears to be used
for all thin and hard rock strata. It is believed that most
such strata in the terrane explored here are thin limestones.
“*Cap rock’ is a term used for any stratum, more or less indu-
rated, which happens to immediately overlie an oil or gas bear-
ing rock.

Frequencies of Different Thicknesses of Beds Measured.

A table was also prepared to show the frequency of different
thicknesses of most kinds of rocks deseribed in the well records.
This table is as helow:

TABLE SHOWING THE NUMBER OF TIMES DIFFERENT TH[CK‘IESSES HAVE
BREEN NOTED FOR SEVERAL KINDB OF ROCK

[ ! ' |
Liwmits of thickness of beds | § i f 8 j B i 8 218 88
n feet, , . :
2R ?’: E- S ‘ \\ é % ! % %: ‘é’
Sandstones —.____._._____ v 60| ¢4 21| 20| 20 138 % 35 3 18 6 4 2
Argillitea (shale, clay, ete.)-| 58| 76| 65 % 31| 20/ 30 22 23l jg 95 40| 16/ 10
Limestones - 22 8 & 1| 1| Y 2| leeoo|e—oileoi Nl
Mixtures ... .. ol | 14 9 4 5 6 3 3 3 4 6 ¢ 1
Undetermined 10¢ 24f 100 14y 6 2 3| 2 1 2 1 4 14 2 2
All other rocks 21 6 6 3 4 1| 1|-ooo|--_- --__‘[ ) PR FE O
All kinds of Toek. ... ... 26 180, 140/ 51 62‘_50 62| a1 33| 25 110| CIE 14
_ |

Most of the sandstones penetrated are less than 30 feet thick.
nearly half of those measuring less than 30 feet are less than 10
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feet thick, and only about one-sixth of all the sandstones are 60
feet thick or more. Sandstones measuring more than 9 feet
become less and less frequent as their thickness increases.

Thin eclay beds are less frequent than thin sands. The most
common thickness of argillites is from 10 to 19 feet, but from this
maximum there is a much more gradual decrease in frequency for
inereasing thickness than in the cage of the sandstone, No less
than 161 beds of argillites measured more than 100 fect, The
rate of decrease in frequency with increase in thickness is not
continuous, but it appears that argillites measuring from 60 to
60 feet were more often found than such as measure from 40
to 49 or from H0 to 59 feet. If this is not due to some method
of inaccurate measuring, as by pole lengths, it may indicate some
rhythm in sedimentation, or more likely the actual prevalence
of one or two beds of this thickness.

More than half of the limestones measure less than ten feet.
The frequencies of different thicknesses in the reported mixtures
of roeks are distributed very much as they were in the argillites.
This eircumstance corroborates our conclusion that the greater
part of the reported mixed material ig shale or clay,

The last line in the table may serve as a general expression of
the closeness of differentiation of the terranes practiced in the
making of the records, and also as a general expression of
the variations in later palaeozoic formations of this region.

Reported Properties of Rocks.

The phrases used by the well men in deseribing the forma-
tions consist for the most part of only two words, the name of
the roek and some qualifying word. In a lesser number of cases
there are two qualifying words added to the name. A study of
the qualifying terms is quite instructive and aids in making cor-
rect interpretations of the records. Tt remains to briefly sum-
marize some notes on this subject.

Of all the rocks named seventy-eight per cent have been also
deseribed by a word designating some property. The number
of words used for this purpose is quite small, only a little larger
than the number of rock names already noted. The simple rock
names are about thirty and the simple qualifying words are
about forty. If we count the phrases denoting mixtures of
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roeks, the Iist of names is considerably longer than the list of
words denoting the properties of rocks. We have seen that 1196
rock strata were given a name, Properties were indieated for
926 of these rock units.

We find that these few terms are used to indicate cssentially
five groups of related properties, viz.: terms implying proper-
ties of color. contents, cohesion, stratification, and texture of
the rock named. These groups are shown in the following list:

LISTY OF TERMS AND PHRASES DENOTLING PROPERTIES, SHOWING THE NUM-
BER OF TIMES FACH HAS BEEN USED.

&
Color. Contcots. v Cohesion. Stratifieation.

Lead colored
Blue white .
Dark grey —.--

9

8 8alt water and oil-

- 4iFresh water _____.__ 2

--- 1iDead, little water_ 1i

Blue and brown___ 1)8alt ___.____________ 1

Red and white ____ 1i0il and salt water_ 1

Blue and black..___ 1 .-
— 188

It appears that less than one per cent of the rocks are deseribed
as to texture, four and a half per cent are deseribed in some
loose way as to stratifieation, ten per cent are described with re-
gard to eohesion, about fifteen per eent are deseribed as to pres-
en¢e or absence of oil, gas, water and salt, and fifty-two per eent
are deseribed with regard to eolor.

Below is a list showing the number of times each term has
been used, the elass of sediments to which it has been applied
and the total and average thickness of each rock unit deseribed,

ROCKS DESCRIBED AN T0O COLOR.

; . Total

. Number of ; thickness i Average
times noted. drseribed, | thickness,
. in feet. | In feet.
Argillites— |
Blue ___ . . .. ____ S m i —————— 1M 17,128 10
) 143 16,846 8
40 4,874 122
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Rocks Described as to Color—continued.

|
Total ‘
Number of | thickness Average
times noted.| (eseribed, thickness,
in feet. in feet.
28 1,404 | 53
17 653 28
[] 05 78
] 790 90
7 564 ¢ 79
4 ke 18
2 233 ¢ e
1 o01 ! 201
Red and white __________ 1 a5 25
Blue and blaek. .. 1| 20 ’ 20
Sandstones— | ‘
o5 | 939 8
18 3y 25
8 o 1
5 85 13
3 79 ! 28
3 ! 76 25
2 | LU 9
1| 90 790
1 5 i 5
1 5 ; &
Limestones—
Blue - s 5o 33 7
White . 2 24 12
White blue 2 24 12
Gray ... __.. 1 . 8 E
Gravels— i
Blue 4 18 4
Red aund blue.____ e i —————————— 1 22 2
Surface Deposits—
Red 1 20 g
17 675 +0
13 2,062 15¢
5 i 138
4 119 kel
4 6o 19
1 141 181
1, 20 2
1 | 1 11
15 [ 1,608 107
12 [ I 57
2 | 43 | 2|
1 : 20 20
1 10 10
1 8 8
BRlue 1 3 3

Total
. Number of , thickness Average
"tlmes noted.! deseribed, . thickness,
' . in feet. °  [n feet.
Argillites— ; o
Mixed - ‘ an 3,941 118
Stratified ..ol i 1 w0 20
Sandstones— o
Broken .o .o e mamm s 13 302 2

Mixed e ' 1 15 1
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Rocks Described as to Stratification—continued
Total
Number of | thickness Average
times noted.! deseribed, | thickness,
| in feet. in feet.
Mixtures— i
BrokKen .ceceuececocsmommommcsr——e———————— b | 63 13
Btreaks - % 0 20
Mixed miee i o —_— 1 | 21 2l
Unknown: Rocks-— I
Y i car—— 2 27 14
Broken 1 | i) 36
& ——
ROCKS DESCRIBED AS TO COIESION,
Total
Number of thickness Average
times noted.’ leseribed, thickness,
in feet. in feet,
Argillites—
Hard 2 1,323 64
Rocky 2 121 0
Tough 2 68 34
Shaly 1 190 190
Rotten 1 20 20
Cavey . - . 1 19 19
PULLY o e 1 10 10
Sandstones—
39 1,040 27
10 206 20
3 8¢ 28
1 ] 5
1 4 4
Limestones—
Hard e 1 1 1
Gypsum—
Hard .. [, — 1 18 18
Mixtures—
Herd o e 1 32 32
Noft, rotten ... _. e e mmn—————— 3 57 1
[
Unknown Rocks— i
Hard ... . 23 370 18
Yery hard . o . z 12 4
Soft et e e 2 a1 15
Porous lossil ... __ - 1 [} 6
ROCKS DESCRIBED AS TO CONTENTS.
Total
Number of | thickness Average
times roted.] deacribed, | thickness,
in feet. in feet.
Bandstones—
0il b4 9 17
41 2,250 b5
32 526 16
17 1.425 84
14 252 18
5 51 10
4| 29 7
3 83 n
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Rocks Described as to Contents—continued

\ Total
Number of thickness Average
times noted.: described, | thickness,
i in feet. in feet.
Salt water and ol oo __._____ - 2 157 el
Fresh water ... 2 48 24
Dead, little water 1 | 15 16
Argillites— i
L 2 68 23
Limestones— !
Ot e S 1 2 2
Mixtures—
Ol e 2 48 24
Ofl and salt water. . ____ . 1 24 24
Unknown Rocks—
Oil . - 3 10 3
Gas 2 22 1t
Ol and gasa. ... .. .- - 1 4 4

ROCKS DESCRIBED AS TO TEXTURE.

e 1 i . _
Total
Number of | thjckness Average
times noted.) described, | thickness,
in feet. in feet.
Argilliten— i
F2F: 1 U - 5 78 15
TIe o e meene 1 8 f 6
Sandstones— '
P00 oo e 1 17 17
Gypsum—
Shaly e 1 2 2

SIGNIFICANCE OF SOME OBSERVATIONS.

Colors are most frequently noted in case of argillites, nearly
B0 per cent of all such sediments having been deseribed as to
eolor, The red color is characteristic of the shales in the upper
1000 feet of the deep wells, the blue and light colored shales are
most common in the lower 800 feet. Brown color oecurs mostly
from 500 to 1200 feet below the surface. The black, brown.
and dark sandstones average less than half as thick as the white,
gray, blue, and red sandstones. This is probably due to the
fact that the coloring material, which is mainly some oxide of
iron or manganese, has been secondarily introduced by the
ground water, which has had comparatively free cireulation
in the thicker strata. In the thinner sands the ground water
may be supposed to have been more stagnant, giving more time
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for the precipitating agents to aet, or for the impregnating min-
crals to accumulate. The black color in sandstones is mostly
dueto the presence of iron pyrite. In the shales it is mostly due
to the presence of carbonaceous material in the original sedi-
ments. From the eolors reported for the mixtures and for uu-
known rocks the inference may be made that the red mix-
tures and the undetermined red rocks are mostly argillites, ag the
average thickness reported of these rocks corresponds most closely
to the average thickness of red argillites.

The terms denoting ¢ontents in rocks have been applied to few
other rocks than sandstones and to some undetermined rocks,
which probably were sandstones, sandy shale or limestone. Forty-
nine per cent of all sandstones have been characterized in this
respect. The presence or absence of water has apparently not
always been noted, Dry sand was noted in fourteen eases. Whe
sunds so characterized averaged only eighteen feet thick. Forty-
one water sands have an average thickness of fifty-five feet. Sev-
enteen sands reported as containing salt water averaged eighty-
four feet thick, The ‘‘dead’ sands, being dry sands without gas
or oil, average seven feet, All of this suggests that the dry and
the ‘“dead’” sands are small isolated lentils, out of the way of
the main routeg of percolation. The gas and the oil sands also
average much less in thickness than the water bearing sands.
anly sixteen and seventeen feet, respectively. To some extent this
low average is due to the faet that these rocks have not always
hecn penetrated for their whole thickness,

Ounly ten per cent of all the rocks have been deseribed as to
cohesion or hardness. The less frequent use of deseriptive terms
of this kind is no doubt due to the fact that such qualities are
implied 1n the rock names themselves, soft sandstone being re-
ported as sand and soft shale as clay. “‘Hard” is evidently a
term of relative significance. In the comparatively soft shales
and clays in this region an ordinary limestone may be designated
as a hard rock.

Some deseriptive words have been nsed which have no other
significance than that the strata penetrated consist of layers of
sufficiently marked difference in resistance to the drill to be sep-
arately noted, but not thick enough to be separately reported.
These beds have heen described as mixed, broken or shelly.
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““Stratified”’ and ‘*streaks’’ are words which seem to have been
used in the same way. Descriptive terms of this kind have been
used for less than one-twentieth part of all the rocks described.

Words denoting texture have been used very rarely in the de-
geription, in less than one per cent of all the rocks, evidently
for the reason that this quality is implied in the names.

The Underground Section,

The preceding study of the drillers’ records of explored for-
mmattons convinces us, that while some of the individual records
are quite inaccurate, still as a whole, and when properly in-
terpreted, the records constitute a fairly correct and full presen-
tation of the underlying formations extending as far down as to
the lowest oil and gas bearing strata in both fields. Fortunately
some samples have been secured from some of the deepest wells
in bhoth fields. These have been found to contain a few fossils
which are believed to furnish evidence proving the identity
of the deepest producing sands in the two fields, and showing
that these sands are in the Cisco formation, as this formation
has been defined by Drake for the secfion of the Pennsylvanian
on Colorado River, We have also obtained from Mr. Frank
Culinan, manager of The Producers Qi1 Company in Wichita
Falls, a set of thirty-six samples taken from the Ialsell Farm
well west of Henrietta. This well is 8985 feet deep, and the
samples are mostly from the lower half of the well. The drill-
ers’ record of the formations in this well will be found in the
appendix, well! Number 130. The samples submitted were as
below :

Description of Samples From the Halsell Well.

Depth
in feet.
Limestone and sand. The limestone contains much organic ma-
terial in which were mnoted Rhombopora, crinoid joints,
spines of Productus, a minute apex of a gastropod, an ostra-
cod, and Fusulina cylindrica.......... ... .. i, 1450
Limestone, sand and a little shale, Chaetetes noted......... 1645
Limestone, shale and sand, The shale is calcareous and emits
sulphur in a closed tube before ignition................. 1822
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Gray calcareous shale, containing Fusulina, which is abund-
ant, pieces of crinoid spines, and an apex of a tall spired
gastroPod .. ... i ite i a e a e et i na s

Dark bluish-gray shale, with white porous chert with silicified
fragments of fossils. A part is sand with grains from one
mm, to one-eighth of a mm. in diameter and showing crys-
talline facets due to secondary growth, On the label
of the sample was the note: “First top shell big salt
sand.” 2120 t0... ... .t i e it et e

Yellowish-gray sand of fine texture. With thigz was some dark
gray shale, some crinoid fragments and some fragments of
white chert........ . i i i i e i et et e

Fine textured yellow sand, with grains from 1-4 to 1-16 mm. in
diameter. Some gray shale containing calcareous material

Yellowish sand, gray, of flne texture. ......................

Dirty yellowish sand of fine-texture...... ... ...............

Dull grayish-yvellow sand of fine texture..................

Mostly yellow sand. Some dark gray, or almost black shale,
and some organic calcareous fragments. Many fragments of
white chert and some of coal, The maximum ingredient of
the sand is grains from 1-8 to 1-16 mm. in dlameter......

Limestone, yellowish, organic, containing white and yellow
chert, having a flat and rectangular cleavage. Rhombopora
and crinoid stems were noted. Omne-fourth of the sample is
bluigsh-gray shale., In this was noted a fragment of pyritized

Sweoody tissue. . L. i e

Gray shale with some .yellowish calcareous organic fragments
and some white chert. Fusulina, crinoid stems (one was a
half inch in diameter), the apex of a Murchisonia (?) and
some thick spines noted. ... ....... ... ... . L.

Yellowish crinoidal limestone, with some chert. There was
also some dark gray shale. Fusulina present............

Gray shale, calcareous, and containing some small flakes of
115 -

Shale and limestone. 7The shale is almost black, and breaks
into very thin fragments. One fragment was se€en to have
the impression of a closely ribbed flat shell, some one-half to
an inch in diameter, probably an Aviculopecten, One-half of
the sample is gray limestone, largely made up of organic
fragments. The following fossils were noted: Fusulina (8
fragments), crincid stems (20), Polypora {?) (2), Rhombo-
pora (1}, Retzia (?), very small, (4), Chonetes (1), and a
porcellaneous, single apertured foraminifer (?)..........

Most of the sample is fine yellow sand. The rest is gray shale,
and organic yellow sand. In this were noted crinoid stems,
fragments of shells, and spines of brachiopods............

Dark gray shale, with some thin layers of fine white sand.....

1963

2125

2125
2130
2136

2140
2140

2150

2165

2160

2165

2175

2180
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Gray crinoidal limestone with brachiopod spines, finely tuber-
culated crincid fragments, and small pieces of shells.......
Dark gray shale and yellowish limestone, Fossils noted:
Fusulina, crinoid stems, spines of Productus, fragments of
brachiopod shells, and some minute tests with a porcella-
neous lustre, from one-half to one mm. long, oval, either a
toramifer or an ostracod, and fragments of some large shell
having a transverse columhar structure. e
Dark gray shale, minutely micaceous, conta,mmg thm and ir-
regular layers of light gray sand of fine texture. Imbedded
fragments of leaves were noted.........................
Gray shale containing calcareous fragments, and some shale
containing carbonaceous fragmentis of vegetable origin, Fos-
sils noted: Ostracod, apex of gastropod, bryozea, crinoid
stems, Chaetetes (?), brachiopod spines, a flat coiled small
gastropod, a young Pleurotomaria, base of an echinoid
=103 5 5 1<
Light gray and soft sandstone with grains mostly from one-
fourth to one-gixteenth mm, in diameter, very slightly mica-
ceous. There are also thin laminae of coal showing parallel
leaf-veins on the flat gide. ... ... ... ... . . oL,
Greenish-gray, slightly micaceous shale, with abundant frag-
ments of Chaetetes (7), spines of Productus, crinoid stems,
and cother fossils of unknown kinds......................
About one-half of this sample is a gray calcareous shale, in
which are occasional minute shreds of black fragments of
vegetation. Most of the rest of the sample is a mixture of
calcareous fragments and gray siliceous sand. Fossils noted:
a few crinoids joints, pyritized woody fibre, and a piece of a
brachiopod valve. From 2958 to............... .. .....
Dark, almost black shale, caleareous in spots and in part
minutely micacecus. Some fine sand. The shale disinte-
grates when washed. Fossils noted: crinoid stems and
spines. On the label was written the word “brake.” From
b2 A S«
Dark, bluish-gray shale of fine texture, slightly calcareous, with
occasional black indistinet shreds of vegetation and minute
flakes of mica. Fossil fragments exceedingly scarce......
Black shale showing indistinet impressions of shreds of vegeta-
tion on fractured surfaces. There are small imbedded flakes
of cozly material. Some shale shows alternate laminae of
fine gray sand. All this shale is fissile and sparingly mica-
ceous. One-half, or more, of the sample is vellowish sand,
with grains from one-half to one-sixteenth mm. in diam-
eter. There are also some limestone fragments...........
Dove colored slightly micaceous sandy shale and fine-grained
sandstone, in about equal quantities, From 3382 to......

79

2190

2195

2200

2200

22156

2350

2974
2978

30156

3330

3394
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The greater part of the sample is black shale, slightly mica-
ceous, splitting into long and slender shoe-peg-like flakes,
calcarecus, Heated in a closed tube this shale decrepitates,
gives strong sulphurous fumes and becomes magnetic. In
the sample is also some sand and some calcareous material.
Two fragments of coal were noted. On the label is the note:
“no water.” From 3418 to........ciiiruunmrnniiniiannn

Yellowish white sand of mechanical composition about as fol-
lows:

Dianieter of grain in mm. Per cent.
-k e |3
e 80
1-1-16 15
With the sand are some large fragments of dark calcareous
shale of fine texture. On the label was the note: “Middle
153 G 1 4 s

Dark gray shale, with very thin layers of caleareous material.
Minute flakes of mica noted, and also some crinoid stems.
The shale emits sulphurous odor when heated in a closed
tube . ... e s DRI I

Dark gray, almost black shale, of fine texture, very stiff and
hard. When rubbed and washed in water, it hardly disinte-
grates at all, notably less than all the shale above this depth.
A part of the sample is calcarecus sandstone, light gray, con-
taining a number of green grains (glauconite?). Heated in
a closed tube it gives off sulphur fumes and becomes mag-
netic. Yellow chitinous flakes were noted in the shale. Fos-
sils noted: crinoid stems, cylindric straight spines, frag-
‘ments showing rectangular cancellations, apparently of or-
ganic origin (seen under a 1/6-inch ohjective), and an un-
doubted organic structure consisting of fragments of per-
forate shells of some foramifer like Endothyra. On the la-
bel was the word “‘tep.”” From 3901 to.................

Shale and organic fragmental limestone as in the preceding
sample, Also some black shale and coal among all sizes of
fragments. Crinoid stems noted. From 3904 to..........

Black indurated shale as in the preceding two samples. When
heated in a closed tube it emits bitumionus fumes and oil.
Fossils noted: crinoid joints and fragments of shells. From
3006 L0, . . e e

3440

3430

3850

3904

39086

3911
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THE BEND?

The last fifteen feet in the well are deseribed by the drillers
as “Cgray lime,” and above this is 275 feet of dark shale. Three
samples of this shale from 3904, 3906 and 3911 feet below the
sirface arve quite different from the other samples of shale fromn
higher levels in the boring. The latter all contain mica scales
and are comparatively little indurated, The three lowest sam-
ples of shale, representing a thickness of about ten feet, are stiff
and disintedrate comparatively slowly when triturated in waterv.
The samples from 3904 to 3911 feet also eontain some glauconitie
grains, The organic remains in this rock differ from those in
the above. consisting of some eylindrie straight spines which may
be spicules of sponges, fragments of perforate microscopic shells,
like the shells of Endothyra and fragments of some orgzanie
structure showing an exceedingly fine cancellated texture. An
examination of some shale and limestone of the Bend formation,
taken near San Saba, shows that the roeks of this formation
contain similar perforate foraminiferal shells locally abundant,
also oceasional glauconitic or green grains, as well as sponge
spicules. We therefore venture the suggestion that the deepest
rock noted in this well may belong to the Bend formation, As
this formation is separated from the Pennsylvanian by an un-
conformity, the difference in the hardness of the lower shale may
also be accounted for on this hypothesis. The presence of coal
in the sample at 3906 feet below the surface makes it certain, at
any rate, that this part of the well iz not helow the Bend forma-
tion.

TIIE STRAWN AND THE CANYON,

To designate the precise limits in this well section which sep-
arate the recognized divisions of the Pennsylvanian on the Colo-
rado does not seem to be possible. That the Strawn formation as
well as the Canyon formation have their equivalents in the Hal-
sell well section there ean hardly be any doubt. The great devel-
opment of dark shales in the lowest thousand feet snggests the
presence of an equivalent of the Strawn formation, The facies
and the lithologie characters of the rocks in general would
be' almost sufficient to demonstrate the presence of the Canyon
and the Cisco formations, There are calcareous strata in mica-
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eeous shates und sandstones. The shales and sandstones contain
shreds of coaly vegetation, Chert is also present in some of tie
samples. In addition to this the samples contained a few
fragmentary fossils, which are characteristic of these two forma-
tions on the Colorado river, and these prove the greater part of
the well section to be Pennsylvanian beyond question, as may

be seen from the following:
Depths below the surface in feet.

Coal, present as fragments .............. 2150, 2215, 3440, 3906
Woody tissue .. ... ... ... e 2155, 2974
Fragments of plant leaves. . ... .......... IR 2200, 2215
Fusulina ............. ... ....... 1450, 1953, 2160, 2165, 2195
Endothyra ................ e e e e e 3904, 3906
Sponge spicules ... .. ... e 3904, 3906
Chaetetes, SD. . ... ... . ..ttty 1645, 2200, 2350
Crinoid joints. . ........ 1450, 2165, 2180, 2185, 2190, 2195, 2200

2350, 2974, 2976, 3850, 3911, 3906
Crinoid fragments (spine-like}........... 1953, 2125, 2190, 2976
Hehinoid spine (basal socket)............ ... . i, 2200
Fragments of brachiopod shells. ... ................. 2195, 2974

Productus spines, or spines of other brachiopoda. .1450, 2160, 2185
2190, 22060, 2350

Retzia (0 ) . e e e e e e e 2180
ChOmetes, 8D . . . o v o it e e e e 2180
BryoZom . . . e e e e e e e e e e e e e e e e 2200
Rhombopora lepidodendroides. .. ............., 1450, 2155, 2180
Polypora (7) SP. ... 0t e e e e e e 2189
AVIiCUlOPECLeT, 8D, . . it e e e e e e 2180
Murchisonia, sp... ... ... . . . e, 1953, 2160
Gastropod (apex}........ ... e 1450, 2200
Pleurotomaria (7)), SD... .. vt it ittt it tr e e 2200
Unidentified organic fragments................ 3904, 3906, 3911

THE CISCO.

It appears probable that the horizon of the Chaffin coal in the
Ciseo division corresponds to the dark blue shale reported as un--
derlying the gray lime at from 1644 to 1655 feet helow the sur-
faee in the Halsell boring, and that the Bull Creek coal is the
stratigraphic equivalent of what is reported here as dark blue
slate lving from 35 to 70 feet below the ‘“gray lime’ at from
1420 to 1436 feet below the surface. It will be recalled that
Drake reports having observed Fusulina evlindriea about 150
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feet above the Bull Creek woal in consideruble abundance* and
that this ix the uppermost part in the Colorade scetion from
which he reports this fossil. Likewise the limestone at 1445
fect below the surface in the Halsell well is found to contain this
fussil, and no roeck higher up in this well scems to be of a kind in
which this fossil is at all likely to occur, excepting the other thin
limestone reported at the depth from 1420 to 1436 feet. This
part of the Halsell well section is doubtless also the equivalent of
the deeper productive oil and gas sands in the two fields under
investigation, These consist of shales, limestones and sandstones,
which le at from 1500 to 1700 feet below the surface in the wells
near Petrolia and at from 1800 to 2000 feet below the surface in
the Electra field. This general correlation seems to be war-
ranted by palaeontologic evidence as well as by evidence based
on the lithologic character of the beds explored by drilling.

‘We have been fortunate in securing a score of samptes of drill-
ings from the decper parts of several wells in the twoe principal
fuel fields and from a few wells in the surrounding country.
These have been earefully examined and some of them have
heen found to contain sufficient fragments of fossils to demon-
strate, with at least a high degree of probability, the Cisco age
of these beds, irrespective of any inferences based on the known
strueture or stratigraphic suecession in the series of the rocks of
this regien. Below is a list of all the organie remains whieh have
been noted.

LIST OF FOSSILS FOUND IN SAMPLES OF DRILLINGS FROM DEEPr WELLS
IN THE HENRIETTA AND ELECTRA FUEL FIELDS
AND SURROUNDING COUNTRY.

Bellevue, Clay County.

Depth in

feet.
Crinoid joint..... Bellevue Qil and Gas Co. 1......... 2030-2038
Productus spine ..Bellevue 0Qil and Gas Co. 1......... 2020-2038

*Geol. Survey of Texas, Fourth Annual Report, Report on the
Colorado Coal Field of Texas, Drake and Thompson, p, 413,
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I’etrolia, Clay County.

Plant spores...................Markowitz 1 .... . ........ 1700
Plant spores.................-.Markowitz 1 ............. 1750
Ammodiscus {flat coiled)........ Morgan Jones 1 .......... 1818
Chaetetes (7)) .. ..., ... ... Morgan Jomes 1 .......... 1818
Crinoid joints.................. Morgan Jones 1 .......... 1818
Crinoid spine..............,....Morgan Jones 1 ..._....... 1818

Halsell Farm, Clay County.

Coal ... .. . . e e Halsell Farm 1..... 2150, 2215
Fragments of woody tissue...... Haisell Farm 1.......... 2155
Fragments of plant leaves....... Halgell Farm 1..... 2260, 2215
Fusulina cylindrica.............Halsell Farm 1..... 1450, 1953
2160, 2165

2195

Chaetetes (?)..................Halsell Farm 1..... 1645, 2350
Crinoid joints.................. Halsell Farm 1...., 1450, 2165
2180, 2185

2190, 2195

2200, 2350

Crinoid spines................. Halsell Farm 1..... 1953, 21256
Archeocidaris spine............ Halsell Farm 1.......... 2200
Productus spines............... Halsell Farm 1..... 1450, 2160
2185, 2190

2195, 2200

2350

Retzia, sp......... ..., Halsell Farm 1.......... 2180
Bryozoa, ustdet...........couau. Halsell Farm 1.......... 2200
Rhombopora lepidodendroides...Halsell Farm 1..... 1450, 21556
2180

Polypora, sp...................Halsell Farm 1........... 2180
Murchisonia, sp................Halsell Farm 1..... 1953, 2160
Pleurotomaria, sp............... Halsell Farm 1.......... 2200

Electra, Wichita and Wilbarger Counties.

Coal ... e Beat 1............. 1590, 1595
Coal ............... ... e Rogers 1..... 1825, 1840, 2550
Ammodiscus (flat coiled)........Rogers 1..... 2370, 2500, 2535
Fusulina cylindrica............. Rogers 1.......... 1825, 1840
2380, 2394

2550

Fusulina cylindrica.............Waggoner 16...... 1840, 18486
Sponge spicules................Tate 1..............c... 1630

Cyathophyllid ................ Rogers 1............ 2300-2395
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Klectra, Wichita and Wilbarger Counties—continued.

Cyathophyllid ................. Waggoner 16....... 1840, 1846
Chaetetes (7)., .. ... . . 0. as Rogers 1.......... 2500, 2535
Productus spibe................ Rogers 1.......... 2380, 2395
Bryozoa, undet.................Beat 1............ 2110, 2140
Bryozoa, undet................. Rogers 1........... 1825, 1840
Fenestella ... ..........,....... Waggoner 16....... 2500, 2535
Ostracods ... ... ........... Rogers 1.......... 1825, 1840
Fish scales.................... Tate 1.......... ... .. 1630

Seven Miles Southwest of Electra.

T.eal impression in shale.......Webb 1 ... ... .. ... ..... 1500
Crinoid joint................... Webb 1 ... ... ..., . . ... .. 1500
Rhombopora lepidodendroides. . . Webb 1 ... .. . ... .. ... .. 1560

Oklannion, Wilbarger County.

Ammodiscus (irregularly curving
tubes in limestone)..........Guffey 1................. 1402,

Plant remains occur in dark shales, and where profuse, they
sometimes appear in the drillings., Impressions of leaves, show-
ing veining, are somctimes to be found. Carbonaccous shreds
of woody fibre occur imbedded in sandstone and sandy shale,
especially when these are impreenated with pyrite.  Spores,
noted in one well, are frequently found i cozl and in dark car-
bonaceous shale in the Pennsvlvanian elsewhere. A flat coiled
Ammodiscus, which was found in several wells here. can almost
always be found in the dark shales of the ““upper coal measures’
in Illinois and fowa, An irregularly coiled form of this
speeies, present in the Oklaunion well, is locally profuse in
liniestone in the Missourian, near the uppermost workable coal
heds in Towa., Chaetetes is also known from the upper coal meas-
ures in the Central States, and is reported by Drake from
several heds m the Canvon division in this state. Fusulina
cylindrica, common in the Canyon and in the lower part of the
Cisco, disappears with the limestones and marls as we approach
the less ealeareous bheds of the Wichita formation, In the Penms
svivanian of the great Central coal basin this fossil is almost in-
variably associated with Rhombopora lepidodendroides, spines of
Productus, and some perudiar spine-like parts of a crinoid.  These
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latter have somewhat the outline of a phalangeal bone of the
human hand.  Oue side is channelled longitudinally and the re-
verse side 1y minutely tubereled after a peenilar pattern.  The
steuetures are a millineter long or less, In a great number of
spmples of fusulina-hearing shales and Ninestones examined by
the senior author of this rveport, this fossil has nearly always
also been presend wherever Fusuling oeenrs. T s enumerated

here as “erinoid spine”

THE UPPER LIMIT OF THE CLISCO,

The upper limit of the Ciseo division i the seetions explored
by drilling can only he indicated approximately.  This limit has
not heen as yet clearly shown in the nearest outerops. Cummins
and Gorden have indicated it in a general way as extending from
the northeast to the southwest across Clay County, Cummins®
lovates this boundary a little Farther south than Gordon **

There are along this Hne some sandstones which locally con-
tain streaks of gravel.  But neither these sandstones nor any
other heds noted along this boundary, ean with certainty be iden-
tifieed with any particular horizon in the well seetion. Nor have
any well drillings with fossils heen obtained from any stratum
Iving less than 1400 feet below the surfaee, We know that the
upper 300 feet or more at Eleetra belone to the Wichita forma-
tion, and that the shales and sands penetrated from 1400 to 2000
feet under the surface beleng to the Ciseo, but how nmueh of the
intervening 1200 feet should be allotted to each. we can only
auess from the lithelogic appearance of the seetion as made
known hv the drillers’ records.

The general statement can he made that there is a somewhat
gradual change from the sediments in the lower parts of this see-
tion to those in the upper part. This we think is shown hy a
veneral comparison of the percentages of different roeks in a
lower, a middle and an upper division of the seetion and also by
a comparison of the combined thicknesses in each hundred feet of
some of the more characteristic orleadine sediments. Some ta-
bles have heen worked out for presenting these comparisons. In

*Second Annual Report of the Geol. Survey of Texas, p. 359 et seq.
**Journal of Geclogy, XIX, p. 110.
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Table I, below, are shown the perventages of cach of six kinds
of rocks in a lower, a middle, and an upper division in each of
thrrty-seven wells in the Ilenrietta field. These three djvisions
were marked off for each well slightly arbitrariiy, The lower di-
vision was made to include about 350 feet of strata upward from
the lowest productive sand explored.  The middle division in-
cludes about 500 feet of sediments next above the lower division,
and the upper division takes in the remaining 300 to 1000 feet of
strata in the upper part of the wells. 1o Table I1 the same com-
parisons are made for twenty-three deep welly in the Electra
field. Table I is a combination of Tables T and LI

I

FABLE SHOWING PERUENTAGES OF DIFFERENT ROCKS IN THREE DIVISIONS
OF THE SECTIONS OF THIRTY-SEVEN WELLS IN
" THE HENRIETTA FIELD.

! | Lime-  Gypswum, Undeter-
Gravel. Sand. | Shale. | stone. ete, mined.
g Ll e = =3t 3 | = =l T
Upper division - .____| Trac | 19 | 4 Trace I 16
Middle division b O R R L L) i7
Lower division 16 75 oo 2 | [§

1418
FARLE SHOWING PERCENTAGES OF DIFFERENT ROCKS IN THRIEE DIVISIONS
OF THE SECITONS OF TWENTY-THREE WELLS IN THE
ELECTRA FIELD.

Lime-  Gypsien, Unde.er
Shale. stone, mined.
Upper divisior 71 5 Trace 4
Middle di 70 B Trace 12
Lower divisior = GG { 1 10
I1L.
PABLE SHOWING PERCENTAGES OF DIFFERENT ROCKS IN THRYE DIVISIONS
OF THE SECTIONS OF THE SIXTY WELLS OF BOTH FIELDS.
| | -
Lime- |Gypsitm,| Undeter-
Gravel Sand. Shale. stone. ete. | mined.

UInpor Aivision cociage—s=iios 16 67 1 3 15
Middie dlvisicn <o ocooioiis d 62 1 1 15
Lower divison P e ST S =8 14 71 ' 2 8

The general paralielisn in the ehanges shown in the two fields
corraborates the conelusion already drawn from other evidence.
that the Electra scetion, excepting its npper part, 1s the equiva-
lent of the Petrolia section. It has been shown that the upper-
most 200 or 300 feet of sediments at Electra are probably ab-
sent in the Petrolia section. This is also indicated in the two
first tables, the upper division at Electra having a slightly higher
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per cent of shale and a smaller per cent of sand, owinge 1o the
greater prevalence of shale in these upper beds, which are not
50 largely represented at Petrolia. The greater development of
limestone at Eleetra is the most notable difference in the two
sections, but this change is demanded by what is known con-
cerning the geographical conditions attendant on the deposition
of these sediments. Eleetra was farther away from the Cisco-
Albany land than Petrolia, the shore heing somewhere to the cast
and the open sea to the west. Ience more limestone 1s to he ex-
pected at Electra.

The change upward in the section is even hetter shown by the
disapparance of black and dark blne shales, and by the inter-
rupted and less and less frequent oecurrence of some more than
usually white clays reported variously as ‘‘white clay’’ or shale,
““chalk,”” “‘putty,’” ““tale,”” or ‘“‘soapstone.”” [t s also evident
trom the slightly irregular but progressive increase in the quan-
tity of red clays and shales. For the pnrpose of seeing these
changes clearly, notes were made of the number and thickness
of such beds, for cach hundred feet below the surtface in twenty
deep wells in cach of the two fuel fields.

'I““?[\L\]‘;HI?\“;{[E\\'} ']J ii\l“\][. (;IiPr!R.\é,\]D.g(. '\‘g{]’{]]\]!)[][-‘l-““ ‘[\-\\.Y]q‘?"]r,i']‘?VH\ljF}; I(_ LLAYS

T
NEAR PETROLIA AND IN TWENTY WELLS IN THE
ELECTRA FIELD.

| Twenty wells near Petrolia. Twenty wells near Fleetra.

| Combined Combined

Number of beds thwl\np« of Number of beds| thickness of
Feet below surface, of clay. beds cf clay, of clay. beds of clay,

From—to in fn in feet.

White.| Dark. \\'Ilill'. D.ul. \\'nirm Tl;u'k.‘\\ h te.| Dark.

00— 100 cccsccocmss 0 0 0 ] 0 0 u 0

100— 200 0 0 0 0 0 0 0 0
200— 300 0 0 0 0 0 0 0 0
300— 400 pr 0 o 0 0 0 0 0
400=8600 . . 0 0 0 0 (1] 0 0
BR800 o ann 1 0 0 4 0 97 0
B0~ "T00 e 2 0 0 1 (1] 25 0
00— 800 o anciwmes 6 1] 0 2 0 14 2]
(o ) i RSl R 5 (i] 0 1 (1] A% 0
900—1000 ___ 1 1 59 4 2 29 86
1000—1100 8 2 86 | 4 1 a7 5
NIOB=S1800 = b e 4 1 98 | 2 ) 0 15
1200—1300 weomcmcmeammm 3 4 184 | 3 2 14 25
1300—=1400 oo 5 7 146 | 4 1 64 40
14001500 e 2 20 520 | 4 1 52 25
1500—1800 - incisnnssnans 12 10 134 | 4 2 18 20
1600—1700 __ S 9 9 1240 a 0 10 0
1700—1800  __ - 2 6 106 10 6 25 100
1800—1900 __________ 1 6 68 | 13 10 12 207
1900—2000 . __ E = = 4 3 6 14

000 o et _ a1 1608 [hid a0 411 BT7
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It is seen that the beds of white clay are most numerous at
from 1500 to 1600 feet below the surface in Petrolia and that
the dark shales are most frequent at the depth of from 1400 to
1500 feet. In the Electra fields these shales are both most nu-
merous at from 1700 to 1900 feet. We may sayv that the zone of
the ereatest frequency of dark and white shales and clayvs is
from 1400 to 1600 feet below the surface at Petrolia, and is
from 1700 to 1900 feet below the surface at Hlectra. The dark
shales extend up to 900 feet below the surface in both fields and
the white clays have been first cncountered at from 500 to 600
feet in both fields, These changes are, on the whole, parallel in
the two seetions and no doubt they can be regarded as marking
out, roughly, parts of the sections which are to be correlated in
the two ficlds. As we have already seen from other evidence.
the heds lying from 1700 to 1900 feet below the surface at Elec-
tra, have thetr equivalent from 200 to 300 feet nearer the surface
at Petrolia. As was found in the case of the exposed limestones,
s6 we find here a horizontal change in the sediments, especially in
the development of the dark bogey shales which most notably de-
erease 10 the scaward direction. The disappearance of the dark or
hMack and the white c¢lays appears to be the most marked featwre
of lithologic change in the upper 1400 feet of the two sections.
This disappearance takes place in the beds from 500 to 1000 feet
below the sueface. At the present time it wonld seemn unprofitahle
to attempt to more closely Hinit the boundary between the Cisco
and the Wichita on the basis of general lithologie characters.
The very gradnal change from the undoubted Cisco beds to un-
doubted Wichita beds is even more apparent from a study of the
frequency and thickuess of red clays. There is a quite uniform
inerease ju the amount of red argillites from the decpest part of
the wells up to the snreface. This is shown in the following table,
which is hased on the records of twenty wolls in the Eleetea field
and twenty wells near Petrolia.
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TABLE SHOWING RELATIVE FREQUENCY AND TOTAL AMOUNTS OF RED AND
BROWN COLAY NOTED IN EACH HUNDRED FEET BRELOW THE SURFACE
IN TWENTY WELLS IN T'HE ELECTRA FIELD AND IN TWENTY
WELLS NEAR PETROLIA.

Petrolia. Electra.
Feet below surface. Numbey Total Number Total
| of beds.  thickness. of beds.  thickness.
O MW s s et | : ¥4 1304 2t 1238
J00— 200 oo s T e et 24 1084 22 1148
200— 300 S L A Y | M A IS S R 7] 1026 a6
00— 400 _____. o et g 26 8ty 2
400 RO L N 24 47 23
50— 600 .. 16 F81 27
600— 70O ___. = 24 658 24
TOO— 800 _ - _a___._ N H&6 240
800— 900 _______ A N N 14 146 45
000—1000 ... .l ___. 18 418 21
1000-—11C0 iyl i 5 54 19
1100—1200 _______ 15 452 14
12001300 et T = » 12 231 13
1300—140¢ - = e it i 261 232
1400—1500 . o e 10 #01 15
1500—1600 _ - o e > 119 16 246
1600-—1700 _ £ = Ssmralaonn 1y 71 17 285
BT = ot o e ey e e g e 316 G100 370 11,606

It may be worth the while to note, that it the upper limit of
the Cisco be near the lower extreme which we have indieated, the
ull sands at about 750 feet below the surface near Petrolia and
at about 1000 feet in the Electra field would be at about the
same level In the weneral section as the thin ecoal seams noted
in the Indian Creek hed on the Colorado River.

SUMMARY OF CORRELATIONS,

To sum up the e¢ssential corrclations for these fuel fields:
The Bend formation is perhaps present near 3900 feet below
the surface in the sontheast part of the area studied. From about
3900 to 1800 feet below the surface the bed rock is an equivalent
of the lower half of the Cisco, the Canvon and probably the
Strawn divisions on the Colorado River. The Bull Creek coal
and its associated dark shales and other beds are probably the
stratigraphie equivalents of the Jdark shales and productive sands
Iying at from 1500 to 1800 feet below the surface in the wells
near Petrolia and at from 1700 to 1900 feet below the swrFace
in the Eleetra wells. Some thin coal seams noted in the lower
part of the Albany sediments in the Colorade River basin may be
the stratigraphie equivalents of the zone producing some oil at
about 7H) feet helow the surface in a part of the field at Pe-
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V1a. 8. General correlation of Drake's Colorado River Section with sections of three welis in the Henrietta and Electra Fuel Fields.
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trolia and of the productive sands at about 1000 feet below the
surface near Electra.

We have shown that it is more than likely that the gas-bearing
sands whieh lie from 530 to 700 feet below sea level in the
Henrietta field arc at the same horizon 1n the general section as
the oll-bearing beds in the Electra field which lie some 200 or
300 feet deeper, forty imiles farther west. We have presented
three groups of facts which bear out this conclusion.  The Beaver-
burk limestone shows that the Wichita beds He practically hori-
zontal on an east and west line for about fifteen miles. Combin-
ing ninety observations made on dips in the area between Elvetra
and Petrolia we have found that if these dips be taken to rep-
resent the general structure of the terranes between these two
points, the beds e ncarly horizontal. Comparing the strata ex-
plored in the two fuel fields we have also found that there is in
the formations themselves a resemblance which confirms our he-
lief that the deep productive sands in the two fields, as well as
the upper sands, are to he correlated with each other,

Fortunately, however, we are not limited to evidence which
makes our conclusions on this point almost certain, but still
cuestionable. There is other evidenee, which in connection with
that already mentioned, must be fairly conelusive, even
it the basis of facts involved is somewhat slender. This consists
in the presence in the deeper o0il bearing deposits in both fields
of a few identical fossils. The finding of these fossils also en-
ables us to roughly correlate the underground section in this
region with the general seetion of the Pennsylvanian in Texas.

THE ORIGIN OF THE OIL AND GAS.

It does not seem necessary to here rehearse the various theo-
rivs advanced to explain the origin of petroleum and natural gas
in various parts of the world, The evidenee in these fields ap-
pears to us decidedly to support the view that the natural hydre-
carbons here are derived from organie material, which was an
original ingredient in the sediments of the formations where oil
and gas are now found, in the shales and elays confaining oil
sands and gas sands.  The present writers are not at all eon-
vineed that this statement should he hmited so as to apply only
to shales which are not of red color. The red shales oecasionally
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show soine features which suggest that 1t may not be safe to con-
vlude that the thud of these deposits was not originally, at least
while yet in suspension and immediately upon deposition, very
much like the mud in the shales whieh are now gray, bluish-gray,
or quite dark in color. We are not ready to express any opinion
on the possibility of much of the red elays having been onee gray
or blue elays.  But it is quite evident from the drillers” records
of well sections that red clay frequently runs into gray clay
horizontally. Some field appearances in the Wichita formation
indicate that the quantity of calecareous or other alkaline ma-
terial present in the clays, or the proximity of such material, de-
termines to some extent the color of the clays. There is nearly
always some blue or gray shale under limestones, or even under
bands of caleareons coneretions. There are frequently gray clavs
under sandstones, especially when these have a caleareous matrix,
There are oceasionally blotehed, red and gray shales in which
the distribution of these colors clearly shows no relation to the
sedimentary strueture.  Purthermore, instances of change in
color have been noted which clearly imply a relation of the
present colors to the slow ereep of rock moisture and its sol-
vents, as affected by texture of the rock and Ly the direetion of
what we might call its capillary grain. See Plate NXTIIL €
Nor are we quite convinced that animal and plant life was
always less vigorous during the aceumulation of the red shales
in the upper part of this section than in the time of the making
of the Cisco beds. Animal remains are profuse in the two lime-
stomes of the Wichita formations. Fishes must have Dbeen
abundant in a sea where their scales were washed into sorted
sizes, forming layers three to six inches thiek. Amphibians must
ltave had a sufficiency of food, at a time when leg boties of dozens
of individuals of their tribe were sorted by the waves and washed
np on a few square }'211'(1-‘1" of the shore. Tt does not appear that
a theory involving an exotic origin is peeded to account for
the presence of either cil or gas in the sands of the upper 1000
feet of the section, mueh less for their presence in the lower part
of the section, In fact, organie material is vet present in the
thin hmestones and blue shales of the Wichita formation in suffi-
cient quantity to give readily noticeable hituminous odors when
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ienited. The oil and gas are so elosely associated with organie re-
mains that an extrancous origin appears quite improbable.

The original presence of organie material in the shales of the
Ciseo division in sufficient quantities to furnish all the oil and gas
in these flelds, however rich, is really beyond guestion. There
are several hundred feet of dark and bituminous shales above
and below the producing sands, and at least one or two hundred
feet of very dark. almost black, shales in close proximity to the
vil-bearing sands, On heating these dark shales in a  closed
tubwe, they give, almost invariably, not only sulphur fumes, but
wlso fumes of bitwnens and of ammonia. The fumes of ammonia
are strong enough to give a stinging odor. Ammonia was spe-
cially noticeable in dark shale from 2262 fect in the Woodruft No.
2 well and from 2550 feet in Rovers No. 1 well at Eleetra, and
from 1750 feet in the Markowitz No. 1 well, and from 1818 feet
in the Morgan Jones No. 1 well. at Petrolia. Some quantitative
analyses on these ingredients of the shale have been made by
Mr. S IHL Worrell. A sample of shale from 2262 feet below the
surface in the Woodiuff well No. 2, at Eleetra, he found to con-
tain 1.05 per cent of nitrogen, equal to 1.19 per eent of am-
monia. and another sample of shale from 1818 feet helow the
surface in the Morgan Jones No. 1 well at Petrolia yielded 1.10
per eent of nitrogen. equal to 1.25 per cent of ammonia. BMr.
Worrell has also made an estimate of the quantity of oil in a
mixed sample of brown and black shale from the Markowitz No.
1 well. From 200 grains of the material he obtained “*5 e, e. of
water dnd about one-half c. ¢. of oil having an aromatic odor.”
Red shale constituting about half of the mixture, this would in-
dicate that the black shale contains, at the least, a gallon of oil
to the ton at the present time.

It would seem that we have in these analyses a suggestion, if
not really a proof. that some of the organiec material orig-
inally in the shale, has, by a natural distillation, formed the
hydrocarbons now held in some of the included sands, leaving a
high residue of ammonia in the shale. For the shale which here
contains less than a half per cent of oil contains more than one
per cent of ammonia. The organic material in these shales re-
sembles that in the oil shales in Scotland, in that it is not present
in the shales in the form of bitumen. Mr. Worrell found that it
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was not soluble in gasoline. Comparing this Cisco material with
the Scottish shales as to proporticnate contents of oil and am-
monia, we find the former has a relatively mueh higher per cent
of ammonia, The average yield of the Scottish shales is about
three parts of oil to ome part of ammoninm sulphate.* In the
shale-oil factories in Seotiand, a shale like this from the Marko-
witz well would no doubt be classified as ‘‘spent shale,”” a shale
which has by natural distillation lost a part of its oil content.

The high nitrogenouns content of these shales, as well as the
fact that the oils in these fields have a paraftine base, suggests that
the organic material from which the hydrocarbons are derived
wag of animal rather than of plant origin. as the larger percent-
age of proteids and albuminoids in animal tissue would aceount
for the large quantity of nitrogenous compeunds in the shale.
There are. however, also oil-yielding plants, containing much pro-
tein substance, as has been shown by Phillips.

Sedimentary Deposition of Oil.

The subject of the formation of sedimentary deposits contain-
ing oil hus lately been investigated by Murray Stuart, of the Ge-
ologieal Survey of India. Mr, Stuart has published a paper in
the Records of the Geological Survey of India, and this has re-
cently been reviewed by Dr, David White in one of our American
journals.i The discussion of the subjeet is timely and Dr.
White’s review will no doubt interest students of American oil
fields. Mr, Stuart has shown that minute droplets of oil ean
become imbedded in seditnents of fine fexture by adhering to
the particles forming such sediments and sinking with them to
the bottom of the basin in which the sediments acenmulate. [t
1s an eminently lucid statemient of a simple and, as it appears,
very eeneral process. Just for this reason his sedi.mvn'mtion
theory seems to us an eminently credible one. Organic ma-
terial is seldom, if ever, wholly absent from fine sediment of any
age. A theory accounting for the presence of organic material
in sedimentary rocks shonld explain the ¢uite general presence

*Petroleum Mining. A. Beebe Thompson, pp. 118, 119,

fBulletin of the University of Texas, No. 5. Texas Petroleum,
W. B. Phillips, p. 20,

fEconomic Geology, Jan., 1912, pp. 91-95.
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of small quantities of organic material, as well as the exeeptional
abundance of organic products in some particular strata. Ex-
cepting, perhaps, dead seas whose water has been evaporated
down to brine. all waters of all ages have contained the more or
less disintegrated remains of the life of the day, This life may
have been more huxnriant at some times than at others, and more
profuse in some iocalities than in others. A study of the ori-
rin of petroleum and natural gas is not merely an inquiry mto
the exceptional conditions causing abnormally large aceumula-
tions of hydrocarbon compounds in small areas of particular
strata,

Productive Sands and Coal Horizons.

Returning to the consideration of the Electra and the Hen-
rietta (Petrolia) fuel fields. we find the producing sands iving
in the sediments of the Pennsyivanian age, and extending up into
the Wichita division, which has heen classified as Permian. At
ne age in the earth’s past history is there evidence of a more
luxurious vegetation. more widely distributed, than at the time of
the forming of the sediments of the Pennsylvanian,  Making
closer eomparisons, we find that the oil-bearing beds correspond
to horizoens in the Pennsylvanian seetion whieh are characterized
hy beds of coal, proving the contemporancous existence of profuse
vegetation on lands not far distant. This vegetation, so near,
indieates contemporaneous favorable conditions for a marine
flora and fauna, the remains of which no donbt would enrich the
biturminous contents of the finer sediments of the peried. 1Un-
der such conditions loeal and exceptionally rieh accumulations
of bitwminous material in these formations would be the almost
nnavoidable result, dependent upon the later slow segregation
and tardy interstitial translatory movements of the fluids ad-
Justing themselves continuonsly to the progressive development
of retaining struetures, in which thev are held at the present
time,

THE OIL AND GAS SANDS.

The oil and gas in these fields are contained in.sandstones.
Inm the Electra field some little oil has beeu noted in a few wells in
a limestone lyving about 90 feet below the surface. This is prob-
ably the Beaverhurk limestone. From one or two other wells
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oily shale has been reported. Barring these exceptional in-
stances, the oil and gas in both fields have been obtained from
strata of sandstones measuring from a few inches to twenty or
thirty feet in thickness. In most wells these have been pene-
trated for their whole thickness, in others they have been merely
entered. Some sands are in single strata, others are in several,
separated by thin seams or layers of shale. A review of the sev-
eral oil or gas sands in both fields shows that enly in two instaneces
have any such sands exceeded 40 feet in thickness. The remain-
ing 450 sandy in which oil or gas have been noted average nearly
twelve feet in thickness, and are distributed among different
thicknesses in the two fields as follows:

l\]!Ll‘ SHO“ ING NUMBER OF OIL, AND GAS SANDS OF DIFFERENT THICK-

ESSES IN THE HENRIETTA (PETROLIA) AND ELECIRA FIELDS
NOTED IN SIXTY WELLS IN EACH FIELD.

|
Limits of thickness 1—5 6—10¢ | 11—15 | 1620 | 21—25 | 2630 | 3135 | 3640
in feet. i
Henrietta—
Middle and upper
sands . .______ 13 ‘ |t 6 3 1 2 2 S, SR,
|
Deep sands .. - 2y 27 0 8 ! 4 3 [ -
Stray vands ... L 10 [ [ 1 1 1
| (-
Electra— ‘ : {
Middle and upper | |
sands - ... 19 25 19 a7 o+ 28 13 3 2
Deep sands ___.._____ 12 10 (] 3 | 3 2 | R I
Stray sandg -..--__. 28 30 a1 150 6 i 2
All rands in both flelds._| 111 ns 71 60 | 52 27 g 5

It will be seen that the sands are quite variable in thickness
and comparatively thin, They also are quite irregular as to
the level at which they lie in the general section., Even if we
make allowance for.considerable latitude in the making of some
measurements, it is evident that many of the sands in some wells
have no equivalents in other wells. Nevertheless it appears that
the oil and gas sands fall into some well defined gronps, and some
other groups which are not so well defined. We may designate
three groups which are fairly well defined, as the Deep Group,
the Middle Group, and the Shallow Group. We would include in
the Deep (iroup the sands lying deeper than 1400 feet below the
surface in the Henrietta (Petrolia) field and deeper than 1700
feet in the Electra field. In the Middle Group we would in-
elnde the sands that eluster around 720 feet below the surface
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in the Henrietta field, and around 1000 feet in the Electra field.
In the {3hallow Group we would include the sands lying above
400 feet below the surface in parts of the Henrietta field and
700 feet in the Electra field.

The records of some wells show that there are places in both
fields where even the best developed sands are absent. The sep-
arate members of the groups are not continuous everywhere.
even within the limits of the same field. But it clearly appears
that each gronp is present in both fields,

The Deep Group Sands.

In the Henretta field the Deep Group elearly consists of two
levels of sands, about one hundred feet apart vertically. A well
defined dome here easily accounts for differences in reported
measurements of at least as much as two hundred feet in the
same sand, and thus enables us to recognize the two principal
members of this group. The lower of these two sands has been
the more reliable as a producer, and this we would call the
Lockridge sand, as 11 was first tapped in Well No. 1 on the
Lockridge farm.

The Deep Group at Eleetra is much less clearly defined, and
the various sands thus-generally designated are spread through a
greater vertical distance. No sueh structure as at Petrolia is
sufficiently evident to explain the differences and we are foreed
to the conelusion that the oil sands here hecome more numerous
or more broken, possibly both. Thus, pay sands are reported at
twenty-five depths between 1750 feet and 1960 feet below sur-
face, Certain of these sands, which from a comparison of all
the available records we believe are most regularly developed,
are reported five times within a few feet on either side of 750
feet below sea level, five times within a few feet on either side of
695 feet below sea level, and seven times within a few feet on
either side of 575 feet below sea level, these distanees corre-
sponding to depths below surface of about 1945 feet. 1890 feot
and 1825 feet respectively. The two lower of these sands seem
best developed in the center of the field, where the surface ele-
vation averages about 1195 feet above sea level, while the upper
sand shows best in the wells on the Waggoner tract south of the
railroad, where the surface elevation averages about 1250 feet
above sea level. As vet no definite correlation of these sands is as
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clear as at Petrolia, but we believe that two levels, similar to
those at Petrolia, will be more clearly outlined with progress
in the development of the field.

The Middle Group Sands.

In the Petrolia field, there are again two fairly well defined oil
sands comprising a group, though there are several stray sands
within the limits set. These well defined sands occur only in a
limited portion of the field, which may be said to be restricted to
the crest of the dome, and lie at depths close to 660 feet and 720
feet below the surface. These also consist of a basal sand, not
penetrated in all the wells, a regularly overlying sand about sixty
feet above, and one or two stray sands seattered throuch the
range of the group.

In the Klectra field the Middle sands are the largest producers.
They are in this fieldl more regularly and more largely de-
veloped than in Clay County, and oceur in all portions of the
field. In most wells they appear as two sands, separated by from
forty to one hundred feet of shale, and oecurring with greatest
frequency near 955 feet and 1040 feet below surface, In some
wells there is also a sand at about 820 feet. These sands are not
everywhere continuous, but frequently split up into two or three
thin sands. There are also stray sands that do not seem to be
referable to any of those mentioned.

The Shallow Group Sands.

The productive sands of the Shallow Group are much more ir-
regularly scattered than those of either the Deep or Middle
Groups. The area of pay wells in these sands in the Hen-
rietta field, while more extensive than in the case of the
Middle Sands, is still closely restricted, and has so far been
shown to follow the erest of the local uplift. A comparison
of the number of sand beds for each successive ten feet upward
from the basal sand of the Middle Group in some fifty wells
shows marked inereases at about 460 feet and 370 feet above
this basal sand in the Henrietta field. This would indicate the
existence of sandy horizons. These sands correspond to what
are known as the 260-foot sand and the 350-foot sand in the
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center of the Ilenrietta field. In addition to these, there are
numnerous stray sands.

In the Electra field, these Shallow sands have only a small de-
velopment. The one most regularly reported lies about 510 fret
above the basal sand of the Middle Group, but this sand is not
reported from all wells, nor is it generally oil-hearing when re-
ported. It is generally referred to in the field as the 530-foot
sand.

Irregular Development of Sands.

The position of the sands in the enfire section suggests that they
are ancient sand bars and perhaps beach sands, built up, washed
away, rebuilt, and finally buried under accumulating argilla-
ceous sediments,” during a long period of more or less gently
changing geographie conditions, involving, on the whole, a pro-
gressive sinking of the shoreland and the adjacent bottom of
the sea. Sands connected in one place may in another place be
separated. Closely contiguous sands may be wholly separate..
Sands clearly interrupted at some point may be connected by
some devious cireult in an unknown direction.

Jonditions like these are plainly suggested by many cases of
apparently abonormal vertical distribution of water, gas and oil
in the same well, and in sands which are not far apart, and even
quite contignous and apparently confluous. This will be evident
from the following observed successive vertical ocenrrences of oil,
gas, and water in wells (a, b, ¢, ete.), in different parts of the two
fields.

OBRERVED VERTICAL SUCCESSIONS OF WATER, OTL AXD GAS IN CLOSE
LYING SANDS,

PETROILIA.
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Texture of the Productive Sands.

The texture of the oil and gas yielding sands is usually mod-
erately fine, but coarse sands have also been cncountered. The
following table of the mechanical eomposition of sonte productive
sands is believed to be representative for these fields:

TABLE SHOWING THE OCARSENESS OF GRAIN OF NINE OTL AND GAS 9ANDS
IN THE HENRIETTA (PETROLIA) AND THE ELECTRA FURL FIELDS.

FIGURES GIVE PERCENTAGES OF WEIGHT OF EACH GRADE
OF COARSENESS OF SAND TO TOTAL SAMPLE,

|

‘ [ ; ! |
| | @ S R .
[ o E g = =
. * . | & = - -, = . =51
Diam £ * o o mg 85 & ty Tei TS| ED
eter o TEgled 50 B | LB |28 180 g8 | S8 28 LSl Es
erains in -y 15 [ =R - wmT o Ew g A %o ! 2Y 25
millimeters, | 2. -E§ Sw | 28 Eg ud JE"‘ =§ ‘:tg =2 Eg;fa
\'CS R £ 2= | E =< =m | == a2 R #
'ER |5= |EE 30 |25 | 8% (2= | = ; = =78
A 18 A 7] =5 - & =4 a eI -
_—‘.—-—— — - - .
I
|
|

(5]
T e

THE RETAINING STRUCTURES,

We have found that the dark shale, espectally in the lower
half of the section, contains mneh bhituminous material. Op ae-
connt of the closeness of the texture of the shale, any oil or
gas which this may contain ean not be recovered by drilling into
this. Tt is clear that the oil or gas whieh is now found in the
sand has been derived from contignous shales, whether overly-
ing or underlying the sands, by some execedingly slow secular
transfusion, The sands are therefore the first essential strue-
tures necesfary for the accumulation of oil or gas in available
quantities, as sand rock alone is sufficiently porous to contain
any considerable quantity of hitumens.

In any system of rocks, ground water is almost untversally
present, partly perhaps as an original ingredient, but more
generally as a result of rainfall, and eonsequent secular move-
ment through minute porosities in the terranes. As the ground
water is heavier than oil, it will tend in the long run to replace
this lighter fluid and canse it to move in any direction that is

open. The oil is made to float, ag it were. on the heavier fluid.
It is apparent that a resnlting slow movement of the oil or
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gas will follow, especially in the relatively more open beds. This
will proceed in a direction opposite to the dip, obliguely upward.
In porous strata of this kind rising to the surface of the earth,
this slow migration of the oil may ultimately result in its entire
replacement by the ground water, and in the complete outflow
of bituminous materials along the line of outerops of the porous
rock, causing what are known as ‘*oil seeps.”” It is quite possible
that extensive o0il acecumulations in the Pennsylvanian rocks in
the north ventral part of the State have in this way escaped from
the sands which once held them.

It 15 evident that the oil and gas which is now being recovered
n the fields at I"etrolia and Electra is eonfined in the ground by
structures which have prevented their replacement by the ground
water in the manner deseribed. We have shown that in the
country lying between Petrolia and Electra the strata lie prae-
tically horizontal, We have also shown that the strata are
affected by flexures, which cause them to dip in various di-
rections at low angles. The horizontal position of the terranes
in this field is the primary structure which has been the cause of
preventing the bitumens from escaping under the pressure of
the ground water. But it is evident that po great quantity of
oil or gas can be held under the perfectly flat surface of a hori-
#zontal layer of shale. This flat condition seems to be the gen-
eral gtructure for the region as a whole, and we believe it
explains the frequent and very general existence of very small
quantities of oil, or of ““0il shows.”’ in the wildeat wells.

The Petrolia Flexure. .

The local accummnlation of oil and gas in paying quantities in
these rocks scems to have roguired here, as elsewhere, pronouneed
flexures, resulting in inverted basin-like, trough-like folds in
heavy layers of velatively impervious shales. Such folds are
known as domes or antielines, according as their shape is
more or lvss circular or elongated. The Petrolia field is a clear
case of such a fold. This fold may be said to be an irregularly
elongated dome, some 200 feet hich and having an area of six
or seven square miles. Judging hy the deep explorations which
have been made up to the present time, it is about twice as long
as broad, and the lonwer axis extends in a west-northwest and
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cast-southeagt direction. The structure is clearly shown in the
dips of the exposed rocks of the surrounding country, as indi-
vated by the arrows on Plate 1. The highest point in the fold lies
about one and one-half miles southeast of Petrolia. and another
smaller aceentuation on the fold apparently exists one and one-
half miles still farther southeast. See Plates II, IV, V, VI
and VII. .

Structure of the Electra Field,

At Electra the strueture is at first sight gutte perplexing. The
satids of the Middle Gronp, which produce most of the oil in this
field, lie essentially horizontal within the area of the greatest
produetion in the present field. Hee Plates I, and VITI-XII.
These sands even show a slight curvature downward into one or
two very shallow basins. This is an nnexpected condition, The
horizontal position of the formations is also evident from the sur-
faee outerops. The strata lie nearly flat over an arca of several
square niles, extending from one-half mile south of the railroad
to at least one mile north of the railroad. Nor is any considerable
dip known on a line extending three miles east and west through
the ventre of the field. But an examination of the outerops south
and southwest from Electra show a persistent dip to the south-
west for several miles. The strata dip continnously southward
along Bluff Creek as far south as to within a mile of Beaver
Creek at a rate which we estimate to be near 15 feet to the mile,
Whether there is a corresponding dip to the north on the north
side of the field we failed to make out. In this direction expos-
ures are indecisive. But it will be seen that most of the dips
noted in the country north from Electra and Towa Park, as far
as to Red River, are to the north, northeast, or east. The obser-
vations are too few to prove a general dip in that direction.
Some other doubtful evidence of such a dip was noted in the
oceurrence of a econcretionary sandstone at a low elevation, a
mile and a half from Red River on China Creek. This sandstone
resembles another sandstoue lying at a considerably higher ele-
vation on a hill about four miles southeast of Electra. Compare
A and B, Plate XXIII. But eorrelations based on resemblances
in sandstones are of little value. What ean be said without perad-
venture of doubt about this field is that it is situated cither on the
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erest of a very wide and flat anticline, or else close to the south
edge of a structural terrace, where fiat-lving beds soon begin to
dip to the south. In either case, the smaller basin-like depressions
noted in some of the wells for parts of the field are to be regarded
as minor details on a larger structure. They may be due to de-
formation, but it is quite pessible that such slight depressions as
have been noted in the Electra field are original in the bedding
of these sands. They may have been laid down on the hottom of
a basin with even greater downward flexure than these sands
show at the present time, This oil feld, therefore, may very well
be on the erest of an incline which, however, is so flat that the up-
ward folding has not sufficed to quite straighten, or reverse, the
original downward eurvature of the small hasin-like depressions
in which the sands were deposited.

Structure of the Sands as Related to 0il and Gas Contents.

Some of the operators in the Henrietta (Petrolia) field are of
the opinion that the gas is replénished in some of the sands now
tapped, by filtering into these through limited passages connect-
ing with other sands. 1t appear sthat as the gas is tapped,
pressure is lowered, but on shutting the wells down the pressure
rises again. as if the supply in the tapped sand were again re-
plenished somewhere from the outside of its own body. From
conditions already deseribed it seems quite probable that such
transfer may take place from one body of sand to another, where
the two are imperfectly separated hy sediments of closer text-
ure than sand but not close enongh to cffectually shut off the con-
nection, Phenomena of this kind may very well be due to local
thinnmg on an elongated bar-like hody of sand.

Fractionation By Filtration.

In & study of the diffusion of crude petroleum throngh fuller’s
earth recently made by Gilpin and Bransky® of the United States
Geologieal Survey, these anthors have shown that when ernde
petroleum diffuses upward through a tube packed with fuller’s
earth, a fractionation of the oil ocenirs. The oi! that is afterward

*The Diffusion of Crude Petroleum through Fuller's Earth, Bul-
letin 475, U. 8. Geological Survey, Washington, D, C.



Buseanw of Econcmie Geology and FTeachunlogy 105

recovered (by the method used by these authors) from the earth
from the top of the tube possesses a lower specifie gravity than
the oil ohtained from the earth at the bottom of the tube. They
also found that when a solution of benzene and of paraffine is
allowed to diffnse npward through a tube packed with fuller’s
earth, the benzene tends to eollect in the lower part of the tube,
and the paraffine oil in the upper part,

Several eircumstances in these fuel fields are strongly sugeest-
ive of the effective operation of some such process of fractiona-
tion by diffusion on an extensive scale, The irregular develop-
ment of the sands is the suggestive geologieal feature. The anmmon-
iacal residue left in the lower dark shales, as noted in several
wells, indicates extensive disintegration of organie compounds
and no doubt contemporaneous transfusion of the lighter mater-
ial through the containing sediments, Tt seems that in their
eomposition the Eleetra and the Petrolia oils would illustrate the
results of this proeess operating under natural conditions, for
these oils have a paraffine base and contain an wnusunally high
per cent of benzene and kerosene. It is also worth noting in
this connection that an oil has been found in Panhandle
No. 1 at Petrolia at a depth of 1122 feet, which has a gravity of
.72 and contains a notably higher per cent of gasoline than any
of the other olls of these fields, This o1l came from what we
would eall & stray sand.

PROSPECTIVE DEVELOPMENT,

Our observations, on dips show, as we think, that the general
trend of the prevalling struactures in this region is from west-
northwest to east-southeast. This eonelusion is strengthened by
the fact that the Petrolia uplift has its major axis extending in
about the same direction. The fact that the dips we found in
different parts of Wichita and Clay Counties are numerically
abent equally distributed in hoth direetions away from this hypo
thetical axis, indicates that the struetures which are present arc
folds, anticlines and synelines, or elongated domes, rather than
faults. Dips in fanlted formations usually all have the same
direction.

At Petrolia the surface dips indieate that the antielinal struct-
ure extends some distance hevond the proven productive area.
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This limitation of the productive area may be due to either one
of two conditions, The sands may lie in belts which cross the
trend of the uplift, and hence run out to the northwest and to the
southeast. Explorations are too few to permit anything but
speculations as to the form of the deep sands. It appears that
this field marks an aceentuated tract on a much longer structure.
It may very well be that gas and oil have accumulated mostly
only in this highest part of the anticline, having drained away
upward under the pressure of the gronnd water from the
tower parts of the fold, following its axis lengthwise. Tt may
be that other fields can be found on structures having the
sanle wencral trend as these have, whether on the same or on
other lines. The extreme gentleness of the Eleetra structure and
the indicated irregularity of the uplift at Petrolia make it very
likely that existing structures will be difficult to follow, but a
knowledge of their general trend should be a distinet advantage
in tracing their indistinet ontlines,

The existence of 0il or gas depends in the first place on the
nature of the sediments. Earlier studies of the stratigraphy of
the oil-bearing formations in North Texas show that the Albany
beds undergo considerable changes southwurd, becoming to a
great extent limestones interbedded with shale, With such a
change prospects for oil may become inore problematie, How
far the conditions associated with the ocenrrenee of oil and egas
in this field will obtain in the several directions, east, south and
west is only partially konown. The formations rise 1o the east-
ward. They probably gradually ¢o down to the west. To the
south the elevation of the strata is about the same as here for
two or three hundred miles. But the nature of the beds changes
in this direction. Whether there is a similar change westward is
not known. It is indieated by the rclative increase in reported
limestones in the Electra wells as compared with the wells near
Petrolia.” The general conditions of stratigraphy and structure
certainly do not change very materially in fifty miles in any di-
rection in the territorv on the sonth side of Red River, and it is
quite natural that this area should he most actively prospected at
the present time.

The features chavacteristie of the Electra field are the zeneral
horizontal attitude of the formations, the irregularity of the
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small dips which exist and of the sandstone bodies themselves.
These circumstances all suggest that other places than the two
fields immediately under investigation may exist, where oil and
eas have accumulated in quantities commensurate with the pro-
duction in the fields already kuoown,

Upland Gravels.

A conglomerate which has been varionsly classified as of Pleis-
tocene or of late Tertiary age should perhaps bhe noted, for the
reason that it has been mistaken by some for being a part of the
terranes whose structure determines the oil acenmulations in
these fields.

This conglomerate is of so late an origin that its distribution is
clearly to some cxtent related to the topography developed by
the present drainage. It lies high up on the divides and low
down in the larger valleys, and can therefore not have the re
motest eonnection with the struetures of the 1’alaeczoie series.
It was noted on some of the highest hills on the divide between
the Wiehita and the Red River east from Eleetra, and on some
of the hills north and west of Towa Park. It caps the bluifs
on the north side of the Wichita at several points southwest of
Towa Park. It was noted on the north shelf of Beaver Creek, at
a4 point nearly duve sonth of Eleetra, and again it was found
capping the highest point of land on the divide between this
creck and the Wichita River, in the southwest corner of Wichita
C'ounty., Everywhere this conglomerate resembles stream eravel
except as to its indorated condition. It is cemented with eo-
pious calcareous iaterial, often of a cinnamon color. Cross-
bedded sand is generally interbedded with the gravel, and oceca-
sionally it eontains streaks of yvellow and ealeareous silt. It ap-
pears that this conglomerate is one of the remnants of a long
series of stream sediments which have been laid down on the
P’lains during a time dating back from the late Tertiary age to
the late Pleistocene.

An examination of the boulders and pebbles in this conglomer-
ate on BBeaver Creek shows that different kinds of rocks are rep-
resented by percentages about as indicated in the table below,
where similar percentages are also given for pebbles from the
gravels in Wichita River.
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Boulders from | Pebbles from ¢ .
upland eonglom-jupland eonglom- Pebbles from
Kinds of rock. erate about ] erute about Wichita River
three inches I one-third inch  one-third inch
in diameter. | in dimneter. in diameter.
Quartzite, very hard, in part of
dark purple eolor . _..____ 14 E 3
Quartzite schist, containing minute
erystals of magnetite, and having
an amethystine lustre, on a fract- ‘
ured surface ______._____ R 36 15 R,
Structureless quartz ... ... 12 2 f 27
Chert or Aint. ... __ 4 W | 1k
Vein quartz ... ______.___ 2 = OO,
Silicifled wood . ______ 2 | I I
Limestone, in part ¢alcareous con-
cretions ____ 33 33
Sandstones
Granite ...

PRODUCTION AND COMPOSITION OF OIL.

The Henrietta (Petrolia) field, while of chief importance on
aceount of its supplies of natural gas, also has a monthly produe-
tion of about 10.000 barrels of a high grade oil. The maxinmm
gas supply has never been even remeotely approached by con-
sumption, but conservative estimates place the available amount
as at least two hundred mitlion eubic foet a day., Some estimates
exceed this by one-half. See Appendix II, page 283, for a brief
discussion of this gas by W. B. Phillips.

The Eleetra field has had no commereial importance in gas
production, Enongh gas to run pumping engines and to fire
boilers has been obtained from some wells. The maximum pro-
duction of oil was about 13,000 barrels a day, in November.
1911, but this was not maintained for any long time, and the
field is not now (Aay, 1912), produeing more than 10,000 bar-
rels a day. The oil is of a very high grade, and has ‘steadily -
creased in priee sinee the opening of the field.

Deep Sand Oil of the Henrietta Field.

As before stated, the lower of the two Deep Group sands at
Henriectta has shown the larger development and the greater ca-
pacity in gas production. Single wells of a capacity of 30,000,-
(00 cubie feet of gas a day have heen drilled into this sand, and
have maintained this ontput for months, The small amonnt of
deep oil produeed in this field has come almost entirely from this
sand, and it seems not at all unlikely that wore oil wells will he
drilled in as the linits of the gas becone more distinet.  The max-
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imum reported yield of oil from this sand was in Dunn No. 1, of
the J. M. Guftey Petrolenm Co., which started with 700 barrels
from 1750 feet. This well did not long maintain this flow and it
is now some two and a half years later, not making more than
50 barrels. Other deep wells have had initial flows of 100 bar-
rels, but the average is probably considerably below this figure.
If we were to include in an average all the deep wells in the
field, thoese yielding no oil exeept in drips from the gas line a-
well as those now pumping, the daily yield would probably he
tess than 10 harrels per well. -
The oil from this Deep sand is a bigh grade light oil excellently
adapted to refinery use. The high percentage of gasoline might
lead one to the belief that the accompanying gas would yield
gasoline in commerelal guantities on treatment. A sample of
oil, taken in person by one of the authors, was analyzed in the
lahoratory of the Bureau. This analysis is us follows:

Analysis No, 213.—Crude petroleum from Dunn No, 1 of J. M.
Guffey Petroleum Co., at Petrolia, Clay County, Texas, from a depth
of 1750 feet. Sampled from pump line on March 13, 1%$12, by
Drury Phillips.

Color, ... ... i, Reddish brown,

Specific gravity. ......... 0.802—44.9 B.
Viscosity............... 36 at 72 deg. F.

Flash peint............. 72 deg. F.

Burning point........... 72 deg, F.

Heating power.......... 19,860 B, T. U. per pound
Sulphur. . ... ........... Trace

Distillation at a room temperature of 72 deg. F. and barometer
at 29,5 inches.

Fractions. Per cent, Color.
1. Upto 302 deg. F........ 35.00 colorless
2, 302deg.to 392 deg. F.... 10.00 colorless
3. 392 deg. to 482 deg. F. .. 9.00 stightly opaque
4. 482 deg. to 572 deg. F.... 12.50 vwellowish opalescent
5. Above 572 deg. F........ 2050 ‘‘orange pale.”
6. Residuum, by weight.. .. 6.20 .

S. H. WORRELL, Analyst.

A sample of a solid black substance, said by the pump-tender
to have accunmlated on the valves at the bottom of the well to
sich an extent as to make “steaming’ necessary, was also exam-
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ined. It was a natural paraffin similar to those noted in other
fields* and was found to econsist of bitumen with some high grade
paraffin. It has been used locally to coat pipes and tanks, but is
of no commercial importanece.

Deep Sand Oil of .the Electra Field.

The deep sands at Klectra have not been so thoroughly ex-
plored as at Petrolia, and such work as has been done has
shown them to be more variable, Some deep wells have been
large and steady producers, while others not far removed have
been dry or small pumpers. The largest well in the field is the
Putnam No. 3, of the old Clayeo Oil and Pipe Line Co., now
Corsicana Petroleum Co. This had an initial produection of 1600
harrels from 1890 feet, and nine months, later was still flowing
600 barrels. Stringer No. 4, of the Producers Oil Co., one lo-
cation west of Putnam No. 3, found a sand at 1895, but this
was not good encugh to stop in, and the well was drilled to a
lower sand at 1942 feet, A little farther east of Putnam No.
3, Woodruff No. 2, of the Corsicana Petroleum Co., went several
hundred feet lower and was dry, but Dale No. 1, of the 99
Pumping Co., found a small pay sand at a level to correspond to
that in Putnam No. 3. Still further east Buerbaum No, 1 was
dry in all these sands. North of these wells MeBride-Sheldon
No. 1 iz a good producer at 1950 feet, while Whitehill-Burns No.
1 was dry, when down more than 2000 feet. Just south of
Putnam No. 3. a group of Waggoner wells have been steady pro-
ducers from these deep sands, but south of the railroad the wells
have not kept up their initial production and some have never
vielded oil at all in paying quantities. These are instances
showing the variahle nature of the deep sands in this field.

The oil is similar to that found in the deep wells of the Hen-
rietta field, being a high grade light oil, excellently adapted to
refinery use. Three samples of this oil were taken, in three
different parts of the field, and from two depths. The oil from
Bywaters Nos. 1 and 2, on the west of the field at a depth of 1835
feet ts the same as that from Putnam No. 3 in the center at a
depth of 1890 feet. Dale No. 1 was thought 1o be an ‘‘edge well”’

*Petroleum Mining, A. Beeby Thompson, p. 299.
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and the oil at a depth of 1910, corresponding to 1890 feet in
Putnam No. 3, shows a heavier gravity and a smaller amount of
light fractions. These analyses follow:

Analysis No. 205.——Crude petroleum from Bywaters Nos, 1 and 2,
western part of the Electra field, Wichita County, Texas, from a
depth of 1835 feet, Wells pumping about 40 barrels each, Sampled
from pump line March 13, 1912, by Drury Phillips.

Color.................. Reddish brown

Specific gravity......... ,816=42 deg. B.
Viscosity............... 40 at 70 deg. F.

Flash point....... ..... 70 deg. F.

Burning point........... 70 deg. F.

Heating power. ......... 17,100 B. T. 1. per pound
Sulphur. .. ............. Trace

Distillation at a room temperature of 70 deg. ¥ and a barometer
at 29.2 inches.

Fractions. Per cent. Color,
1. Upto 302deg. F....... .. 28.50 colorless (naphtha)
2. 302 deg. to 392 deg. F.... 11,00 colorless (napthha)
3. 392 deg. to 482 deg. F.. ... 13.00 colorless (naphtha)
4. 482 deg. to 572 deg. F.. ... 12.00 colorless (naphtha)
6. Above 572 deg. F...... . 22.00 brown, heavy and
turbid
6. Residuum, by weight.... 15.00

Note: No. & distillate solidifies at 48 deg. F. with appearance

of vaseline.
3. H.  WORREILL, Analyst.

Analysis No. 206.—Crude petroleum from Putnam No. 3, center
of the Electra field, Wichita County, Texas, from depth of 1890
feet. Flowing 600 barrels. Sampled from flowing line March 13,
1912, by Drury Phillips.

Color. ... .............. Reddish brown .
Specific gravity......... .817=41.7 deg. B.
Viscosity. .. ... ... ‘38 at 72 deg. F.

Flash point............. 72 deg. F.

Burning point........... 72 deg. F. .

Heating power......... .18,176 B. T. U. per pound

Sulphur................ Trace
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Distillation at a room temperature of 72 deg. F. and barumeter
at 29.17 inches,

Fractions. Per cent. Color.

1. Upto 302 deg. F....... .. 26.00 colorless
2. 302 deg. to 392 deg. F.. ... 13,50 colorless
3. 392 deg. to 482 deg. F..... 12.50 colorless
4, 482 deg. to 572 deg. F.. ... 13.00 yellowish opalescent
5, Above 572 deg. .. ... .,

1st portion........... 13.00 - vellow, ‘‘extra pale” :

2nd portion....._ ... .. 9,00 yellow, “orange pale”
6. Residuum, by weight.... 12.00

8. H. WORRELL, Analyst.

Analysis No, 210.—Crude petroleum from Dale No. 1, of the 99
Pumping Company, in southeastern part of Electra field, Wichita
County, Texas, at a depth of 1910 feet. Well pumping about 20
barrels a day. Sampled from tanks on Marech 13, 1912, by Drury
Phillips.

Color.................. Reddish brown

Specific gravity......... .844.=36.3 deg. B.
Vigeosity. .. ............ 38 at 70 deg. F.

Flash point. .. .......... 70 deg. F.

Burning point........... 70 deg. F.

Heating power.......... 18,500 B. T. U, per pound
Sulphur. .. ............. Trace

Distillation at a room temperature of 70 deg. F, and barometer
at 29.6 inches.

Fractions. Per cent, Color.
1. Upto302deg. F....... .. . 20.006 colorless
2. 302 deg. to 392 deg. F... 15.00 colorless
3. 392 deg. to 482 deg. F.. .. 12,00 colorless
4. 482 deg. to 572 deg. F.. ... 11.00 yellowish opalescent
5. Above 572 deg. F......... 20.00 ‘‘orange pale”
6. Residuum, by weight.... 14.20

S. H,L WORRELL, Analyst.

Middle Sand Oil of the Henrietta Field,

It is ffom the sands of this and the Shallow Group that the
bulk of production in this field has come. None of these wells
have at any time been large producers, few showing a greater
vield than 10 barrels a day. Some have averaged 5 barrels a day
for three years, though the general vield is less than this. A
small amount of salt water nearly always accompanies the oil.
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This oil is heavier than that from the deep sands, and contains
less of the lighter distillates, as shown in the following analyses:

Analysis No. 212.—Crude petroleum from Hunt-McGregor well
in center of Petrolia field, Clay County, Texas, from 720 feet. Well
was pumping five barrels a day. Sampled from pump line en
March 15, 1912, by Drury Phillips.

Color.................. Reddish brown

Specific gravity......... ..820—40.8 deg. B.
Viscosity............... 40 at 77 deg. F.

Flash point. ... ... .. .... 77 deg. F.

Burning point........... 77 deg. F.

Heating power.......... 19,850 B. T. U. per pound
Sulphuer................ Trace

Distillation conducted at room temperature of 77 deg. F. and
barometer at 29.5 inches.

Fractions. Per cent. Color.”
1. Upto 302deg. F....... .. 25.00 colorless
2. 302 deg.to 392 deg. ¥.... 13.50 colorless
3. 392 deg. to 482 deg F. . .. 9.50 colorless
4, 482 deg.to 572 deg. F.... 13.00 yellowish opalescent
&, Above 572 deg. F......... 23.00 ‘*‘orange, pale”
4. Residuum, by weight.... 16.00

8., H. WORRELL, Analyst.

Middle Sand 0il of the Electra Field.

By far the greatest production of the entire region has lheen
shown by the sands of this group. None of the wells have been
really big prodneers, In November, 1911, the average yield was
350 barrels a day from about forty wells. As more wells were
drilled, however, both the total and the average decreased, till
with about one hundred wells, the average was less than one
hundred barrels. The lower of the two prineipal sands of this
group is the more productive, as will be seen from the table on
page 118. Flowing wells are more frequently found in the
lower sand, The extremely irregular production of the sands
may be seen in the group of Skinner and Allen wells a little west
of the ecenter of the proven field. Here a good sand, yielding
from 100 to 300 barrels, was found in the seven wells shown at
depths of from 997 to 1010 feet. A well one location north of
No. 16 was dry to 1845 feet, and a well one location north of
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No. 19 had only 15 barrels at 1027 feet. Such conditions are
not rare in this field, where even in the center of the pool a few
feet may mark the difference between a paying well and a dry
hole,

The oil is of the same nature as that from the deep sand.
As in the ease of Dale No. 1, of the 99 Pumping Co., thought to
be an ‘‘edge well”’ in the deep sands, so Bickley No. 1 of the
Producers Qil Co. is thought to be an ‘‘edge well’’ in the middle
sands. It shows about the same difference in composition from
the other oils of its group that the Dale oil shows from its group.

Analysis No. 208 —Crude petroleum from Hamilton No. 1, of
the Corsicana Petreoleum Company, Electra field, Wichita County,
Texas, at a depth of 974 feet. Well was pumping 100 barrels a
day. Sampled from tank on March 13, 1912, by Drury Phillips.

Color.................. Reddish brown

Specific gravity.......... 813—42.5 deg. B.
Viscosity............... 37 at 72 deg. F.

Flash point. ............ 72 deg. F.

Burning peoint........... 72 deg. F.

Heating power.......... 18,910 B. T. U. per pound
Sulphur. ............... Trace

Distillation at a room temperature of 72 deg. F. and barometer
at 29.4 inches.

Fractions. Per cent. Color.
1. Upto 302 deg. F....... ., . 27.00 colorless
2, 302deg.t0o 392 deg. F.... 12.00 <coloriess
3. 392 deg. to 482 deg. F... 12.60 colorless
4. 482 deg. to 572 deg. F.. .. 11.00 colorless
5. Above 572 deg. F...... .. 24.00 yellowish opalescent
6. Residuum, by weight.... 12.30

3. H. WORRELL, Analyst.

Analysis No. 207.—Crude petroleum from McBurney No. 1, of
the Producers Oil Co., Electra field, Wichita County, Texas, at a
depth of 812 feet. Welil flowing 215 barrels a day. Sampled from
line on March 13, 1912, by Drury Phiilips. Practically the same
as analysis No. 208.

8. H. WORRELIL, Analyst.

Al
Analysis No. 203,—Crude petroleum from Bickley No. 1, of the
Producers 01l Co., Electra field, Wichita County, Texas, at a depth
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of 870 feet. Well pumping 8 barrels a day. Sampled from tank
on March 13, 1912, by Drury Phillips.

Color.................. Reddish brown

Specific gravity. ... ...... 845—36.1 deg. B.
Viscosity............... 38 at 72 deg. F’

Flagh point............. 74 deg. F.

Burning point. ... ....... 74 deg. F.

Heating power....... ... 18,525 B, T. U. per pound.
Sulphur. ............... Trace

Distillation at room temperature of 74 deg. F. and barometer
at 29.2 inches. '

Fractions. Per cent. Color.
1. Up to 302 deg. F........ 20.00 colorless
2. 302 deg. to 392 deg. F.. .. 15.00 colorless
3. 392 deg. to 482 deg. F.. .. 10.00 colorless
4, 482 deg. to 572 deg. F..... 15.00 yellowish opalescent
5. Above 572 deg. F...... .. 18.00 ‘‘orange pale”
6. Residuum, by weight. ... 17.70 (pitehy)

8. HL WORRELL, Analyst.

Shallow Sand 0il of the Henrietta Field.

The most reliable strata for the production of oil in this field
lie along the crest of the elongated dome, in a strip approxi-
mately two miles long and a mile wide. In this area there are
probably three hundred wells, most of which have at some time
been producers, The two sands loeally known as the 260-foot
sand and the 350-foot sand, are easily the largest producers, and
considerable oil has been found in a sand at about 160 feet in
the northern part of this strip. The two principal sands seem of
equal reliability, and the lower of greater productivity, the
wells in this sand averaging possibly a barrel a day more than
those in the shallower stratum. This siight difference, where
a yield of five barrels a day is considered above the average, is
almost negligible,

The oil from these shallow sands is heavier than that from the
720-foot sand, which in turn is heavier than the deep oil. Therc
is even noticeable a slight difference in speecifie gravity and the
per cent of lighter distillates in two oils, one from the 350-foot
sand, and one from the 260-foot sand. The deeper oil is lighter
and has larger quantities of gasoline and kerosene in the first
two fractions. Complete analyses follow:



116 The wiversity of Teras Bulleltin

Analysis No. 214.—Crude petroleum from the Hunt McGregor
wells in center of the Henrietta field, Clay County, Texas, from a
depth of 350 feet. Two wells were pumping about four barrels
each into same line, from which sample was taken. Sampled March
15, 1912, by Drury Phillips.

Color..........couunnnn Reddish brown

Specific gravity......... .845=39.5 deg. B.
Viscosity............... 55 at 64 deg. F.

Flash point. ... ... . ..:. 64 deg. F.

Burning point.......... 64 deg. F.

Heating power.......... 20,140 B. T. U. per pound
Sulphur, ............... Trace

Distillation at room temperature of 64 deg. F. and barometer at
29.5 inches.

F'ractions. Per cent. Color.
1. Upto 302deg. ¥....... .. 19.00 colorless
2, 302 deg. to 392 deg F.. .. 11.50 colorless
3. 392 deg. t0 482 deg. F..... 14.00 colorless
4, 482 deg. to 572 deg. F.. ... 10.50 yellowish opalescent
5. Above 572 deg. F......... 33.00 “‘orange pale”
6. Residuum, by weight.... 13.00

8. H, WORRELL, Analyst.

Analysis No. 211.—Crude petroleum from Joyce wells toward
southern edge of Henrietta o¢il field, Clay County, Texas, from a
depth of 260 feet. Well was pumping about three barrels a day.
Sampled frem line on March 15, 1912, by Drury Phillips,

Color.................. Reddish brown.

Specific gravity......... .861—32.8 deg. B.
Viscosity. . ... D 64 at 66 deg. F.

Flash point............. 66 deg, F.

Burning point........... 78 deg. F.

Heating power.......... 18,000 B. T. U. per pound
Sulphur................ Trace

Distillation at room temperature of 66 deg. F and barometer at
29.6 inches.

Fractions. Per cent. Color.
1. Upto302deg.F,........ 18.00 colorless
2. 302 deg.to 392 deg. F..... 10.00 colorless
3. 392to 482 deg. F...... _, 11.00 colorless
4. 482 deg. to 572deg. F.. .. 17.00 yellowish opalescent
5. Above 572 deg. F........ 20.00 ‘“orange pale”
6. Residuum, by weight.... 12,70

5. H. WORRELL, Analyst.
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Shallow Sand Oil of the Electra Field.

The single shallow produeing sand that has been found with
some regularity lies at about 530 feet below the surface. This
seems to have a limited extent, and is found best developed west
of the center of the pool, In some cases gas was reported from
this sand, but not in commercial gquantities. The wells are
smaller thap the average in the field, rarely yielding more than
30 barrels a day. This production they seem to maintain better
than is the case with the production in deeper wells,

Discovery of Oil in Electra Field.

The first reported occurrence of oil in this field was in a well
dug in 1900 for water. A well north of what was then Beaver
Station feund oil at 147 feet, South of the station another well
found oil at 205 feet, supplies amounting to 20 gallons. Several
harrels of o1l were obtained from the first well, and a sample was
sent away for analysis.  This analvsis is as below:

Casper, Wyo,, June 21, 1900,

REPORT AND ANALYSRIS OF BEAVER, TEXAS, CRUDE PETROLEL M,
Specific gravity of crude oil—.89%6 at 60 deg. F.
Deg., Beaumé — 32 at 60 deg. F.

Fractional distillation ot 1000 cem crude.  [Dvided into frac-
tions of 50 cem. each.

No. cem. Spec, Grav. Deg. Bé,
1. 50 7230 65
2. 50 LT551 57.3
3. 54 LTGRO H4
4 1)) L7808 a1l
i 00 L7940 47.6
[ 50 LBOT70 44.9
T. 50 .8156 42
8. a0 L8295 40
9. 50 L8400 37.5

10, 50 .8488 36

1. 50 8742 31

12, I 8957 27
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Practical refining and yields in commercial produects.

Naphtha (Benzene) 65 deg. B......... 10 per cent
Kerosene 47 deg. B. 150 deg. F........ 40 per cent
Light intermediate distillate 36 deg. B. 10 per cent
Heavy distillate 29 deg. B............ 15 per cent

Hard elastic asphalt (residue)........ 25 per cent

100 per cent

The Kerosene and Benzene are of good quality, containing but
small traces of sulphur compound. The distillates have no lubricat-
ing properties, but are suitable for gas making.

If the heavy distillates and light distillates are not distilled off
and only Naphtha and Kerosene are extracted, the residue forms
a liquid asphalt suitable for fluxing Trinidad or other hard rock
asphalis used in the paving and roofing line.

Samples 1-2 represent sample of Naptha.

Samples 3-10 represent sample of Kerosene.

Samples 11-12 represent sample of distillates.

Very respectfully,
(Signed) DR. F. SALATHE,
Mgr. and Supt,

Summary of Production of Electra Field.

The importance of the Eleetra ficld lead to the preparation
of the following table, which is self-explanatory. The yield
from the 1040 foot sand proves its right to be considered the
most reliable producer of the field.

TARLE SHOWING TIIE NUMBER OF WELLS PRODUCING FROM FACH OF THE

SANDS AT ELECTRA. AND THE INI'TMAL PRODUCTION OF EACH,
IN HUNDREDS OF BARRELS PER DAY, TO APRIL, Lnz.*

Injtial Production in Barrels Per Day.

—— — i Al

From o 101 21 301 401 501 7 601 TOL 801 E 901 Iwells,
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APPENDIX I

Notes and Acknowledgments.

The following well records are given word for word as they

were copied by the authors from the various sources available.
No effort has been made to edit or interpret them, and the
drillers” deseriptions are in every case preserved.
A few of the records are ‘“memory logs.”” furnished by the
drillers in some cases months or even years after the drilling of
the well. This is more notably the case with one or two of the
shallow wells. With the wells indicated as belonging to any of
the larger operators, the reeords have in most cases heen taken
direet from official copies of drillers’ logs, as reported at the
tinte of drilling. These records vary in detail, as is to be ex-
pected, but most of them are fairly reliable indices of the forma-
tions. Klevations were obtained from level surveys by one of
the larger companies operating in these fields; estimated eleva-
tions were often obtained with the assistance of aneroid or hand
level. :

For the bulk of these well records, we are particularly in-
delited to the following firms and individuals. to whom we wish
fo express our appreciation of favors shown:

The Lone Star (Gas Company, Fort Worth, Texas; The Pro-
ducers Oil Company, Houston and Wichita Falls, Texas; The
Corsicana Petroleum Company, Corsicana and Klectra, Texas:
The Gulf Refining Company, Wichita Falls, Texas: The Clayeo
1] & Pipe Line Company, Petrolia, Texas: The Red River Oil
Company, Eleetra, Texas: The 99 Pomping Company, Beau-
mont, Texas: Messrs. W, E. Wrather, George Bumbaugh, A. A,
Little, Sidney Webb, W, B. Chaffee, Henry Nichols, Harvey
Landrum. J. E. ITardenburg, Bert Leonard, W. 8. Mowris, Ed.
Dismukes, J. F. ('Neal. J. B. Winfrey, J. Y. and J. W. Cnl-
hertson, and others,
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Baylor County.

No. 1.—Webb No. 1, Devonian 0il Co.

and one-half mies southeast of Fuda in Baylor County.

ing log is incomplete:

From
Top, red clay.......... 0
Clay and gravel........ 2h
Red eclay.............. 35
Bilue clay.............. 120
Red clay............... 1656
Biue c¢lay............. 250
Fire clay.............. 305
Red ¢lay............... 324
Gray clay.............. 31b
Red clay............... 430
Gray clay.............. 440
Shell R 111
Clay . ... v einevue.. 457
Water sand. .. ........ 500
Blue clay.............. 510
Sand water .. ... ... ... 545
Clay .................. 550
Hard lime shell......... 555
Blue clay.............. ©b&6¢0
Water sand........... 600
Blue clay............... 615
Red clay............... 830
Bilue eclay.............. 670
Redclay............... 1700
Sand, water............ 790
Clay -1 11
White shale. ........... 845
Blue clay.............. 8900
White sand............ 920
Redelay............... 930
Hard shell, ... . ... .... 945
Red eclay............... 949
Sand water ........... 960
Clay 965
Sand, water. ........... 970
Red clay-............... 975
Blue shale............. 1025
Sand, water.... ..., .... 1040

This well is located two

Feet:
To
25
35
120
165
250
305
325
375
430
440
450
447
500
510
245
550
55
560
600
615
830
670
700
790
B05
845
900
920
930
945
949
960
965
970
975
10245
1040
1045

The follow-

Thickness
25
T8
85
45
85
55
20
50
55
10 .
10
7
43
10
35
5
5

5

40
15
15
40
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So0ft clay, colored....... 1045 1132 87
Sand, water............ 1132 1140 8
Blue c¢lay............__ 1140 1175 3a
Sand, water............ 1175 1199 15
Soft clay............... 1190 1200 149
Solid blue shale. ........ 1200 1204 i
Blue cave.............. 1205 1240 35
Sand, water..........., 1240 1248 b}
Gray cave.............. 1248 1258 10
Sandy shells. ........... 1258 1262 4
Blue shale........... .. 1262 1275 13
Soft blue clay.......... 12795 1300 25
Gray shale............. 1300 1354 55
Sand, water............ 1355 1380 23
Slate ................. 1380 1390 10
Red e¢lay............... 1390 1405 15

Wilbarger County.

No. 2.—Webb No. 1, Guffey Petroleum Co. This well is located
five miles south-southwest of Electra in Wilbarger Co. Drilling had
progressed to a depth of 1600 feet.with no paying oil or gas sands.
Examination of a mixed shale from a depth of 1500 feet showed it
to consist of dark green, red and black fragments, One fragment
of black shale showed a leaf impression, and some imbedded crinoid
joints. Pyrite is present and Rhombopora lepidodendroides was
noted,

No. 3.—Allingham No, 1. Electra (il Field Co, The well is about
one mile northeast of No. 2, and had reached a depth of 78% feel.

No. 4.—Tate No, 1, Producers il Co, Elevation, 1133. The
well is about three miles northwest of Electra.

Samples examined; 1420-1422 feet, A greenish-gray sandstone,
the grains mostly from % to ¥ mm. in diameter, It contains dull
green imbedded particles and a calecareous cementing material.

15565-1561 feet. A gray salt sand, containing fragments of green
shale, some organic lime and some red lime., The sand grains are
from 4 to & mm. in diameter.

1630 tfeet. A fine textured slightly calcarecus greenish-gray and
red shale. Slickenside jointg and pyrites were noticed. Some few
fragments of a gray sandy rock showed portions of fish scales and
sponge spicules. Sulphur and oil fumes were noted when the sample
was heated in a closed tube.

1655-1661 feet. Gray oil sand. It is of fine texture, a greenish-
gray quartz sand carrying some green shale, and some fragments of
a dirty amber-colored limestone of waxy lustre. Portions of this
lime were organic.

1661-1665, Like the preceding, but coarser.
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Feet
From To Thickness
Red mud.............. 0 30 50
Oil sapd............... a0 55 >
Red mud ............. g 135 54
Blue mud........... 135 270 1356
Redmud.............. 270 285 15
Blue mud............. 285 320 . 35
Red mud.............. 320 370 a0
Blue mud............. 370 385 15
Red mud.............. 385 Lo 115
T Dry samnd............... &00 510 10
Red mud.............. Al10 h30 20
Blue shale............. 230 ] 20
Red mud............... aad ATd 25
White mud............. 375 620 50
Blue mud.............. 625 675 a0
Red mud.............. 675 700 25
Blue mud.............. 700 725 25
Graymud.............. 725 8H8 133
Red rock.............. 808 $09 42
Gray shale............. 900 932 32
Sand, oil.............. 932 936 4
Gray shale............ 936 4940 54
Lime sheli.............. 990 996 6
Blue shale............. 996 1025 29
Gray shale............. 1025 1050 25
Lime shell............. 1050 1056 6
Red shale.............. 1056 1080 24
Shell ................ 1080 1085 5
Red mud.............. 1085 1100 15
Brown shale........... 1100 1140 40
Shetl .................. 1140 1144 4
Red shale.............. 1144 1190 46
Blue shale.............. 1190 1260 60
Red mud.............. 1256 1300 50
Light shale............ 1300 1350 50
Brown sghale..........., 1350 1375 25
Blue shale............. 1375 1390 15
Lime shell...._........ 1390 1396 6
Light shale............. 1396 1435 39
Blue slate.............. 1435 1480 45

Sand, salt water........ 1480

No. d.-—Waggoner No. 7. Producers 0il Co. Elevation, 1245.
Drilling commenced May 6, 1911. Drilling finished Sept. 8, 1911.
198 feet of 123-inch casing; 496 feet of 10-inch casing; 1336 feet 4
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Bitreau of Econemic Geology and Technology 123

Red and blue mud......
Sand, oil.............
Red and blue mud......
Dry sand...............
Red slate.............
Water, sand............
Red slate.............
Sand .......... ... .. ...
Blue slate..............
Red slate..............
Blue shale.............
Sand, oil show.......
Blue slate.............
Red slate...............
Red and blue with shells..
Brown shale............
Red and blue slate......
Blue and red slate... ..
liime shell............
Sand .................
Blue slate.............
Sand ..., ... ... ...
White slate. ... ........
Blue slate.............
White lime. ... .........
Blue shelis............
Gand ...
White mud.............
Blue mud..............
Hard red mul..........
Blue mud..............
Red mud..............
Blue mud.............
Sand

Blue mud..............
Sand .. JR N
Blue shells.............
Bed mud..............
Blue shells. .. ....... ...
Red shale..............
White lime, sand.......
Blue shale. ...« ........

1836 feet of 6-inch casing,
This is the westernmost, and one of the deepest, producing
wells in this field.

Feet.
To
610
615
790
800
820
836
851
881
886
915
1005
1008
1048
1083
1145
1150
1200
1225
1230
1279
1315
1330
1340
1355
1380
1385
1413
1420
1480
1505
1545
1595
1610
1627
1645
1654
1704
1714
1735
1740
1780
1805

Pumping 30

Thickness

610

5

175
10

20

16

15

30

5

29
90

3
40
35
62

5
50
25

5
49
36
15
10
15
25
15
18

7
680
25
40
50
15
17
18

50
10
21

)
40
25
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Lime shell.............. 1805 1808 3
Dry sand............... 1808 1813 3
Blue shale............. 1813 1828 25
0Oil, sand ............. 1883 1865 27
Blue shale............. 186> 1880 15
Lime shell.............. 1880 1883 3
Blue shale and shell... .. 1883 1960 7T

No., §:—Waggoner No. 5. Producers 0il Co. Elevation, 1263,
Drilling commenced June 12, 1910. Drilling finished January 3,
1911. 60 feet of 124-inch casing; 612 feet of 10-inch drive; 830 fee!
of 8-inch drive; 1232 feet of 6-inch drive; 204 feet ct 6-inch line;
1832 feet of 4 1-2-inch drive. Drillers: W. H. Ellinger and Clyde
Rogers. Pumping 45 barrels a day. Sand from 1818 to 1838 feet
had good show of gas in top, and last 3 feet slight show of oil
Standing over 48 hours showed bailer full of oil. Sand tfrcm 184
to 1852 showed small amount of gas and oil in last 7 feet. Work-
ing barrel is 35 feet off bottom with an 8-foot gas anchor, Well
was contracted to depth of 1152 feet, drilled to 1832 with rotary
by P, O, Co,, and finished with cable tools.

Feet
From To Thickne: =

Red and blue sand..... 1] 3985 395
Sand rock.............. 3%, 410 is
Red and blue sand...... 410 805 395
Sand (some water)..... 805 825 20
Red clay............... 825 835 10
Sand (salt water)....... 835 860 25
Red and blue mud...... 860 305 415
Sand rock (good show..

of oil)............... 905 H510 5
Red and blue mud..... 910 925 15
Sand rock............. 925 927 2
Red and blue shale..... 927 1152 225
Red shale.............. 1152 1175 23
Blue shale............. 1175 1180 5
Red shale.............. 1180 1229 49
Lime shell............. 1229 1233 4
Water, sand............ 1233 1282 49
Blue shale............. 1282 1364 82
Broken sand........... 1364 1389 25
Water, gsand... . ........ 1389 1404 15
Broken sand........... 1404 1430 24
Red shale.............. 1430 1450 20
Blue shale............. 1450 1462 12

Red shale.... .. ....... 1462 1485 23
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Blue shale............. 1485 1493 8
Red shale.............. 1493 1537 44
Blue shale............. 1537 1545 8
Salt water, sand........ 1545 1575 30
Red mud.............. 1B753 1600 25
Lime roek............. 1600 1610 10
Red mud.............. 1610 1660 50
Lime rock............. 1660 1670 1¢
Red mud............... 1670 1700 30
Lime rock............. 1700 1708 3
Blue mud................ 1703 1720 15
Lime rock.............. 1720 1725 5
Sand rock.............. 1725 1728 3
Salt water, sand........ 1728 1760 3z
Blue shale............. 1760 1791 31
Sand rock.............. 1791 1792 1i
Blue shale............. 1792 1796 !
Lime rock............. 1796 1799 2
Blue shale...,,......... 179% 1818 19
Sand, brown........... 1818 1838 20
Blue shale............. 1838 1840 2
Gray, soft sand......... 1840 1852 12

No. T.—Rogers No. 1. Producers 0il Co. Elevation, 1245. Depth,
about 2600 feet and drilling. In this well the greatest thickness of
lime encountered in the entire distriet was met at 2450 feet, ex-
tending for a distance of about 200 feet with small breaks of shale
and little sand. A showing of oil was reported at 1865, at 2146,
and at 2370 feet.

Samples examined:

1825-1840. A black shale with fragments of white organic lime-
stone, giving strong sulphur fumes when heated in a closed tube.
(Coal and pyrite are present. Bryozoa, Cythere (?) (smooth) and
Fusulina were noted.

2370. “Skim of greenish oil.” A finely comminuted grayish white
caleareous limestone, with flat and oval amber-colored discs 1-2
mni. on longer axis. A flat coiled Ammodiscus. Fragments show-
ing miecroscopic pits in rectangularly arranged rows were found and
other organic fragments.

2380-2395, A yellow limestone containing fragments of cup
coral, Fusulina and spines of brachiopods, Some fragments of
gray shale.

2395-2400. A white limestone containing fragments of unrecog-
nizable fossils and round and oval bodies less than 1-4 mm, in diam-
eter, some of which are olive colored.

2475, A white limestone containing much pure calcite, and frag-
ments of obscure organic remains, Double crystals of calcite were
noted in numbers.
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2500-2535. Large sample from dump. Dark red, gray and black
shale and some limestone. A bituminous odor was distinet on heat-
ing in a closed tube, The limestone is white and yellow, Chaet-
etes (7), several specimens of flat coiled Ammeodiscus, some small
ostracods and one bryozoan were noted.

2537. A gray limestone with much pyrite, some clear calcite and
shell fragments. Some exceedingly fine sandstone or sandy gray
shale alsp present.

About 2550. From under a thick lime. A dark fire clay, con-
taining pyrite and coal fragments showing vegetable tissue, with
many particles of a finely granular fire clay in which are many
microscopic specks of carbonaceous material. Fusulina is frequent
and a small ribbed shell fragment was noted, Ammonia fumes evi-
dent on heating.

About 2560, Pure white limestone, structureiess under hand glass
but largely e¢rystalline under 506x magnification, with crystals quite'
uniform in size. It effervesces promptly. A few minute calcareous
cylindric spicules were noted.

2575. A pure white fine grained limestone, showing many lig-
nilitic joints, considerable calcite and a few fragments with indis-
tinet organic structure. The sample darkens on heating in a closed
tube,

Figure 8.
The partial log follows: .
Feet
From To Thickness
Redmud.............. 0 100 100
Blue mud.......... ... 100 125 25
Red mud............. 125 160 35
Oil and walter, sand.... 160 170 10
Red mud............. 170 290 100
Blue mud............., 270 299 29
Red mud............. 290 425 135
Biue and red mud... .. 425 4610 35
Dry sand............. 460 480 20
Blue and red mud. ... . 481() 500 20
Blue shale............ 500 525 25
Red mud............ 525 535 10
Blue mud............. &35 600 65
Red mud............. 600 615 15
Blue mud and shells... 615 655 40
Water, sand.......... 655 690 35
Red mud.............. 6%0 715 25
Blue mud............. 715 765 50
White mud........... 165 175 10
Red mud............. T7h 825 50

Water, sand........... 825 840 15
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Blue mud............
Red mud.........._...
Blue mud.............

Oil, sand.............. i

Red mud..............
Blue mud.............
Red mud..............
Blue mud............
Red mud.............
Blue mud.......... ...
0il and water, sand. ...
Sand and break.......
Water, sand. ... ., .....
Blue and red mud.....
Blue mud.............
Red mud..............
Blue mud.............
Water, sand..........
Red and blue mud.....
Blue mud shells. ......
Water, sand.........

Red mud.............
Hard sand............
Red and blue mud.....
Dry hard sand........
Red and blue mud.....
Light blue mud........

Blue mud shells. . ... ..
Sand shells...........
Blue mud............
Lime shell............

Sand, broken..........
Black shale...........
Blue sghale............
Shale and shells..... ..
Red and blue mud. .. ..
Drysand..............
Black slate shells. ... ..
Qil sand. .............
Black slate shells.....
Black shale...........
Hard lime.......... L.
Brown shale..........
Blue shale streaks sand

840
875
920
924
230
950
960
975
1015
1090
1105
1120
11356
1155
1220
1234
1240
1245
1255
1305
1390
1430
1530
1540
1555
1565

L1575

1585
1600
1700
1705
1720
1725
1740
1752
1790
1820
18256
1840
1845
1850
1865
1870
1885
1900
1908
1912

875

920

924

930

350

960

975
1015
1090
11065
1120
1135
1155
1220
1234
1240
1245
1255
1305
1290
1430
1530
1540
1555
1565
1575
1585
1600
1700
1705
1720
1725
1749
1762
17%0
1820
1825
1840
1845
1850
1865
1870
1885
1900
1908
1912
1338

[

3
4

(1]

-

10
15
4
50
15
14
15
240

100
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Blue slate............ 1938 ° 1970 32
Lime ................ 1970 1983 13
Red slate............. 1983 1985 2
Blue slate............ 1985 2010 25
Red slate............. 2010 2028 18
Blue slate........... 2028 2072 44
Blue slate shells....... 2072 2080 8
Lime shells........... 2080 2142 63
Blue slate and shells.... 2143 2146 3
Sand, oil show........ 2148 2156 10
Blue slate............. 21i6 2166 10
Lime shell............ 2166 2181 15
Blue siate............ 2181 2184 3
Sand shells........... 2184 2202 .18
Broken sand.......... 2202 2206 4
Hard lime............ 2206 2215 9
Blue slate shells. ... ... 2215 2223 8
Red slate. ... ..., ..... 2223 2228 ]
Blue slate shellz...... 2228 2278 a0
Water, sand. ......... 2278 2350 72
Blue shale ghells....... 2350 2365 h
Lime shell............ 2355 2370 15
Sand, oil show........ 2370 2380 10
Water, sand........... 2380 2395 15
Gray sand............ 2395 2450 A
Lime ................ 2450

No. 8.—Waggoner No. 12, Producers Qil Co.

Clay ........coo...... 6 24 24
Sand and gravel.... ... 24 4 30
Shale ................ 54 354 300
Rock ................ 354 357 3
Shale and shells.... ... 357 522 165
Hard sand rock....... D22 H44 22
Shale ................ 5044 559 15
Rock ................ 5h9 575 16
Hard shale............ 575 615 40
Rock ................ 615 633 18
Shale ................ 633 653 20
Rock ................ 653 656 3
Hard shale............ 656 671 15
Rock ................ 671 673 2
Hard shale............ 673 689 16
Hard sand............ 689 703 14
Shale and shells....... 703 766 63
Hard sand, gas........ 766 782 16

Hard shale........... 782 802 20
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Hard roek...........
Hard shale............
Hard sand...........

Shale

Hard sand............
Shale ................

Rock .

Hard shale............
Sand rock..........
Hard shale............
Hard sand...........
Shale ...............

Rock ..

Shale ...............
Redshale ...........
Hard sand, oil.......
Red shale...........
Lime and sand........
Blue shale...........
Red shale............
Hed mud and rocks..
Gumbo ..............
Hard shale...........
Lime rock............
Shale and shells... ...
Lime rock...........
Gumbo .............
Blue shale............
(€577 1 S
Hard shale and gravel.
Hard sand...........
GYD - ieiii i
Sand rock............
Blue shale............
Hard lime...........
Red mud.............
Hard sand rock......
Blue shale............

Gumbo

Blue shale and boulders
Hard rock...........
Gumbo ...............
Lime rock............

Blue shale...........
Hard sand rock... ... ..

Gumbo ...........

802

806

892

907

927

943

60

967

993
1001
1032
1036
1040
1043
1055
1083
1113
1176
1231
1281
1310
1320
1330
1373
1377
1403
1407
1455
14790
1482
1500
1510
1520
1528
1552
1555
1565
1569
1590
16006
1661
1671
1679
1695
1707
1717
1724

806

892

907

927

943

960

987

993
1001
1032
1036
1040
1043
1055
1083
1113
1176
1231
1281
1310
1320
1330
1373
1377
1403
1407
1455
1470
1482
1500
1510
1520
1528
1552
1555
1565
1569
1590
1600
1661
1671
1679
1695
1767
1717
1724
1738

4
86
15
20
16
17

7
26

8
31

4

4

3
12
28
30
63
5b
50
29
10
10
43

4
26

4
48
15
12
18
10
19

8
24

3
10

4
21
10
61
10

8
16
12
10

7
14

129
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Blue shale........... 1738 1764 26
Lime rock............ 1764 1767 3
Blue shale............ 1767 1782 15
Lime rock...,......... 1782 1784 2
White mud........... 1784 1786 2
Ot sand, gas.......... 1786 1790 4
Blue shale............ 1790 18086 16
Lime Ttock. ... ........ 1806 1808 2
Oil, sand............. 1808 1814 6
Blue shale............ 1814 1818 4
0il, sand.............. 1818 1828 10
Blue shale............ 1828 1841 13
Lime rock............. 1841 1844 3
Blue shale........... 1844 1855 11
Hard lime rock........ 1855 1868 14

Record not complete. The operators were bailing in this well on
March 2, 1912, Said to have had good showing.

No. 9.—Waggoner No. 4. Producers 0il Co. Elevation, 1256.
Depth, 2178, Drilling commenced April 15, 1910. Drilling finished
August 19, 1910. This is a dry hole in what would seem to be pro-
ducing territory. A little southwest, No. 6 is a producing well, apd
north and east Nos. 13 and 14 are producers.

Feet:
From To Thickness

Red shale............ ) 200 200
Red sand............. 200 220 .20
Bluemud............. 220 242 22
Blue shale............. 242 437 195
White and blue lime-

stome .............. 437 452 15
Blue mud............. 452 460 8
Black shale........... 460 500 40
Blue limestone......... 500 502 2
Blue shale............ 502 524 22
Red mud............. 524 564 40
White erystallized lime-

stone ............. 564 580 16
Blue mud............. 580 590 10
Limestone .....,...... 5%0 605 15
Red mud.............. 605 613 8
Hard limestone........, 613 675 62
Salt water, sand...... 675 679 4
Hard limestone........ 679 690 11
Blue shale. . ... ....... 690 735 45

Red shale............ 735 767 32
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Blue shale............
Red shale.............
Hard limestone........
Red shale.............
Soft black shale.......
Salt water, sand.......
Lime shell. . ..........
Red shale.............
Blue shell............
Hard limestone.......

Hard sand...........
Soft sand, show of oil. .
Soft blue ghale........
Limestone ...........
Hard blue shale.......
Red shale. . ...........
Hard lime shell.......
Soft red shale.........
Hard blue shale.......
Hard limestone........
Blue shale............
Blue and red shale. ...
Lime shell............
Black shale...........
Blue shale............
Black shale...........
Black gumbo.........
Blue gumbo..........
Hard blue limestone. ..
Hargd black shale.......
Blue shale., ...........
Biue mud.............
Blue and red shale... ..
Hard blue limestone. ...
Blue shale............
Blue mud........ e
Red and blue shale....
Red shale.............
White lime shell......
Black gumbo..........
Blue shale............
White and blue lime-

stone ..............
Black gumbo..........
Blue shale.,............

767
812
842
902
920
935
944
943
965

512
842
902
920
935
944
949
965

1007
1013
1088

1108

1112

1114

1214

1220

1240

1305

1310

1364

1389

1397

1407

1442

1450

1475

1481

1501

1516

1550

1559

1574

1600

1608

1630

1633

1658

1670

1700

1714

1715

1725

1743

1749
1759
1814

45
30
60
18
15
9
5
16
42
6
5
20
1
2
1060
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No. 10.—Waggoner No. 1.

The University of Texas Bulletin

Blue and white lime. . ..
Red shale.............
Hard black shale......
Blue lime shell........
Blue shale......_ ......
Hard blue lime shell. ..
Blue shale......... ...
Hard white lime.......
Hard blue shale......
Brown and white crys-

tallized limestone. ..
Hard blue shale........
Black gumbo..........
Hard blue lime shell..
Black gumbo..........
Hard gray limestone...
Hard black shale......
Blue shale............
Hard crystallized iime-

stone ..............
Salt water, sand......
Blue shale, sticky.....
Hard lime rock........
Red shale. ............
Sand and streaks of

lime ...............
Lime shell and salt

water, sand.........
Red and blue mud... ..
Gray lime shell........
Limestone and streaks

of sand, no water....
Blue and red shale and

some gravel.........
Hard blue slate.......
Limestone ...........

1814
1817
1828
1848
1864
1875
1891
1901
1903

1915
1920
1928
1940
1942
1964
1973
1984

2061
2079
2081
2097
2102

2131
2133
2146
2151
2160
2166

2173
2176

1817
1828
1848
1864
1875
1891
1901
1303
1916

1920
1928
1940
1942
1964
1973
1984
2061

2079
2081
2097
2102
2131

2133
2146
2151
2160
2166
2173

2176
2178

Producers 0i! Co.

[

o

[

Elevation, 1251.

491 feet of 13-inch casing; 761 feet of 10-inch drive pipe; 1116
feet of 8-inch drive pipe; 1823 feet of 6-inch drive pipe. Drilled

by cable.

Drilling begun August 8, 1909,
From
Red clay.............. [
Sand rock............ g
Redclay.............. 15

Feet
To

8

15

70

Thickness
8
T
55
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Blueclay..............

Red clay.......

Blue clay.............
Red clay.............
Blue clay.............
Red elay..............
Blue clay.............
Red clay.............
Blue clay.............
Redclay..............
Blue shale............
Blue shale............
Hard bhlue shale.......
Sand, show of oil......
Blue shale.............
Red shale............

Blue shale.........

Sand, rock, salt water. .
Blue shale............
Red clay.............
Hard sand, show gas. .
Blue shale............
Red shale............
Hard rock............
Blue shale............
Red shale.............
Hard sand rock........
Blue shale............
Blue shale............
Hard rock............
Blue shale............
Red shale. . ...........
Red shale.............
Soft red shale.........
0il, sand (eight barrels

per day)...........
Blue shale............
Sand ................
Red slate.............
Blue slate............
Red slate...........,..
Blue slate.............
Water, sand, salty.....
Blue slate.............

Lime shell..... ...

Blue slate............
Red slate. . ..........

70
100
145
205
2690
300
335
390
420
465
4856
495
5556
590
600
620
660
735
7556
826
846
866
880
900
916
356
978
381

1005
1030
1040
1075
1085
1101

1115
1123
1195
1201
1221
1226
1241
1261
1296
1311
1316
1326

1060
145
2035
260
300
335
390
420
465
485
495
555
590
600
620
660
735
Tabh
826
846
866
880
900
216
356
976
981
1005
1036
1040
1075
1095
1101
1115

1123
1195
1201
1221
1228
1241
1261
1296
1311
1316
1326
1339

30
45
60
55
40
35
55
30
15
20
10
60
35
10
20
40
75
20
71
20
20
14
20
16
40
20
5
24
25
«10
35
20
6
14
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Blue slate............ 1339 1344 5
Hard sand shell........ 1344 1351 7
Blue shale............ 1351 1375 24
Broken sand.......... 1375 1395 20
Sait water, sand....... 1395 1428 33
Red slate. .. .......... 1428 1430 62
Blue slate............. 1490 1559 69
Sand shell. ........... 1559 1565 6
Blue slate............. 1565 1625 60
Red slate............. 1626 1640 15
Shells and blue slate. .. 1640 1700 60
Blue slate............ 1700 T 1705 5
Red slate............. 1705 1715 10
Lime shell........... 1715 1720 5
Red slate............. 1720 1735 15
Blue glate............. 1735 1775 40
Red slate............ 1775 1795 20
Blue slate............. 1795 1812 17
Lime shell............ 1812 1816 4
Blue slate............ 1816 1823 7
Sand ................ 1823 1828 ]
Broken sand........... 1828 1848 20
Blue shale............ 1848 1863 15
Blue shale and lime

shells ............. 1863 1950 87
Red shaje........,..... 1950 1965 15

Abandoned.

No. 11.—Waggoner No. 2. Producers 0i] Co. Elevation, 1258.
Depth, 1853 feet. 661 feet of 10-inch pipe; 830 feet of 8-inch drive
pipe; 103¢ feet of 6-inch drive pipe; 1826 feet of 4-inch drive
pipe.

Feet
From To Thickness

Red clay.............. ] 10 10
Sand rock............. 10 15 5
Red and blue clay..... 15 165 150
Red rock.,............ 183 170 5
Red and blue clay..... 170 480 310
Sand {(show of oil).... 480 490 10
Red and blue clay..... 490 605 115
Sand (salt water and

show of oil)....... 605 630 25
Red and blue clay .. . 630 730 100
Misging ............. 730 790 60
Sand ............... 790 805 15

Red and blue mud... .. 805 825 20
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Sand ........... .00
Red rock.............
Gray lime. . _ .. .......
Biue shale, break.....
Sand, salt water......
"Red mud.............
Light blue shale.......
Hard lime shell (show
of oily..............
Lime shell break......
Hard rock............

Dark blue shale.......
Sand (show of oil)....
Dark blue shale.......
Gray sand (small show

Sand, occasional break,
salt water, little oil. .
Black shale...........
Soft blue and red mud..
Gumbo ... ...,
Hard blue lime........
Shale and gumbo. ..., ..
Hard salt water, sand. .
Gumbo and shale......
Hard lime shell.......
Blue and red shale.....
Crystallized lime rock. .
Gumbo ..., .. ..
Soft blue shale.......
Missing
Gumbo R
Hard blue shale ......
Hard lime shell.......
Blue and red shale.....
Hard gumbo...........
Hard blue shale.......
Red shale.............
Gray lime shell........
Hard black shale......
Hard lime shell.......
Blue shale............
Hard black shale......
Light blue shale.......
Hard lime shell.......
Blue shale, break.....
Sand

Geology and Technology

825
840
950
958
963
978
980

1143
1275
1340
1380
1390
1392
1450
1466
1498
1500
1540
1544
1565
1575
1590
1604
1616
1618
1667
1685
1705
1726
1738
1786
1789
1860
1823
1826
1827
1829

840
950
958
963
978
980
1035

1037
1040
1093
1107
1111
1119

1143

1275
1340
1380
1390
1392
1450
1466
1498
1500
1540
1544
1565
1575
1590
1604
1616
1618
1667
1685
1705
1726
1738
178¢
1789
1800
1823
1826
1827
1829
1846

15
110
8

5
15
2
55

24

132
65
49
10

98
16
32

40

21
10
15
14
12

49
18
20
21
12
48

i1
23

17
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Blue shale, break..... 1846 1847 1
Sand (lower part con-

tained most of oil)... 1847 1851 4
Blue shale............ 1851 1853 2

Wichita County.

No. 12.—Bywaters No, 2. Producers Qil Co. Elevation, 1247.
Depth, 1831 feet. Drilling commenced March 22, 1911. Drilling
finished May 5, 1911. 22 feet of 10-inch casing; 1792 feet of 6-inch
line pipe. Initial production, 50 barrels a day.

L Feet:
From To Thickness
- Red clay.............. 0 65 65
e Blue shale............ 65 81 26
White gumbo....... .. 91 104 13
¥ Red mud............. 104 163 59
White shale. . ......... 163 181 18
Sand rock............ 181 192 it
Blue shale............ 192 280 88
Lime rock............. 280 282 2
Red shale............. 282 340 58
Lime rock............ 340 341 1
Blue gumbo........... 341 362 21
Red mud............. 363 428 66
Lime roek............ 428 431 3
Red and blue shale..... 431 4886 55
Sand rock............ 486 488 2
Red shale............. 488 509 21
Lime rock............ 509 514 5
Red shale............ 514 528 14
Lime rock............ 528 530 2
White shale.......... 530 566 26
Sand rock............ 556 562 6
White soapy rock... ..., 5B62 573 11
Red and blue ghale. ... 573 582 9
White rock.......... . 582 586 4
’ Red mud............. 586 604 18
! Hard red roek........ 604 611 7
Lime rock............ 611 623 12
f Blue shale............ 623 643 20
h Red rock............. 643 661 18
’ Hard lime rock....... 661 662 1
. Blue shale..........., 662 670 8
‘ Roek ................ 870 672 2
Soft blue shate....._ ... 672 682 10
Hard shale........... 682 700 18

Shale and gumbo...... 700 736 36
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Lime rock............
Mixed shale...........
Lime rock.............

Hard blue shale..

Lime reck..........
Blue shale..........
Hard lime rock......

Lime rock,........

Blue shale............
Sand (show of oil and

EBAS) «vii i
Lime rock............

Blue shale.........

Red rock...........
Gumbo ...............
Blue shale...........
Hard rock...........
Red and blue shale.....
Hard rock...........
Red mud.............
Blue shale.............
BSand rock...........
Blue shale. ..........
Lime rock............
Shale and shells......
Lime rock...........
Sand rock............
Blue shale.............

Hard lime and shell. ...
Sand, show of oil.....
Hard lime rock. .......
White shale...........

Lime rock......

Red and biue shale. ...
Blue shale and shell. ..
Lime rock...........
Blue shale............
Lime rock.............
Hard blue shale.......
Soft rock.............
Blue shale...........
Lime roek...........

Sand ..............
Blue shale........

Sand rock............
Blue shale.............

736
747
803
304
828
860
877
880
886

930

937

940

948

952

860

960
1000
1022
1025
1042
1053
1065
1075
1077
1120
1122
1139
1145
1176
1187
1196
1216
1230
1240
1260
12856
1294
1300
1309
13256
1330
1337
1345
1350
1374
1399

747
803
804
8238
860
877
380
886
930

937

240

948

852

960

969
1600
1022
1026
1042
1053
10565
1075
1077
1120
1122
1139
1145
1176
1187
1196
i216
1230
1240
1260
1285
1294
1300
1309
1325
1330
1337
1345
1350
1374
1390
1400

11
56

1
24
32
17
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No, 13.
Depth, 1842,
August 9, 1910,

The University of Teras Bulletin

Lime rock.. ... .. ....

Blue shale............
Lime rtock............

Red shale.........

Blue shale and shells. .

Sand rock...........
Blue shale..........

Sand rock............
Blue shale............

Sand rock...........

Blue shale and shells, ..
Red mud.............

Hard lime...........

Red mud.............

Rock

Gyp rock.............

Blue shale..........

Lime rock.............

Blue shale...........

Lime rock............

Blue shale...........
Hard lime...........

Oil, sand.............
Blue shale............

0il sand......

Hard dark shale.... ..
Hard lime............

Bywaters No. 1,

. 1400 1420
1420 1428
1428 1434
1434 1449
1449 1489

. 1489 1495

. 1495 1512
1512 1528
1528 1552

. 1558 1558
1558 1597
1597 1607

. 1607 1615
1615 1690

. 1690 1696
1696 1700

. 1700 1756
1756 1760

. 1760 1779
177% 1783

. 1783 1790

. 1790 1797
1797 1808
1808 1814
1814 1816

. 1816 1830
1830 1831

Producers 0il Co.

Drilling commenced April 18, 1916,
36 feet of 12 1-2-inch casing; 587 feet of 10-inch

20
15
40
17
16
24

39
10

75

Elevation, 1245,
Drilling finished

drive pipe; 833 feet of 8-inch drive pipe; 1810 feet of 6-inch drive

pipe.

Red mud............

Lime shell............

Blue mud............
Red mud............

Blue shale.............

Lime shell...........

Sand, little water... ...

Blue shale............

Red mud............
Blue shale...........

Black mud............

Feet:

From To

. 0] 36
36 33
. 38 78
. 78 93
93 123

. 122 1256
125 155

. 155 175
175 225

. 225 265
. 265 355
355 370

Thickness

36

2
40
15
30

2
30
20
50
40
90
15
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Red mud.........
Blue shale.......

Red mud.........
Blue shale............

Blue shale.............

Red mud........

Blue mud.............

Lime shell.......
Blue shale.......
Salt water, sand. .

Red mud.............
Water, sand....,.....

Blue shale.......

Red mud..............

Blue ' shale......
Red mud.........
Oil sand (80 ft,

after 12 hours)......

Black shale.... ..

Lime shell............

Blue shale. ... ...
Lime shell.... ...
Blue shale......

Lime shale............
Red mud.............
Lime shell............
Red mud.............

Brown shale......

Dry sand, bottom

showed a little water
Lime shell.......

Red shale.......

Blue shale.......
Red mud........
Blue shale.......
Water, sand.....

Red shale..............

Sand, show of oil

Brown shale... ...

Blpe shale... ... ......
Red shale.............

Blue shale.......
Brown shale.....

Red shale.............
Blue shale.............
Red shale.............

370
425
575
610
620
650
670
710
740
750
770
T8
820
828
863
903
908

930
938
993
997

425
575
610
620
650
670
710
740
750
770
778
820
828
863
903
908
930

938

993

997
1015
1018
1053
1059
1078
1081
1096
1101

1141
1144
1184
1244
1294
1337
1345
1363
1375
1400
1420
1450
1480
1495
1525
1575
1605

55
150
35
10
30
20
40
30
190
20
8
42
8
35
40
5
22

40

40
60
50
43

18
12
25
20
30
30
15
30
50
30

139
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No, 14.—Waggoner No. 6.
Depth, 1839.
ished December 13, 1910,
6-inch pipe; 1821 feet of 4 1-2-inch pipe.

The University of Texas Bulletin

Red slate.............
Red shale............
Lime ghell............
Red shale.............

Crystallized limestone. .
Red shale............
Blue shale............
Red shale.............
Black shale...........
Gray sand (small

amount of gas)......
0il sand (lower 9.ft.

contained most eil).

Streaks of sand and

brown shale.........
Dark slate or hard shale

Clay ... .. iiiii i
Water, sand..........
Yellow clay...........
Lime shell............
Blue shale.............
Hard limestone.......
Hed and blue shale....
Soft, blue ghale.......
Hard limestone.......
Soft, blue shale........
Gray, shelly limestone. .
Blue shale............
Gray lime shell. . ... . ..
Red shale............
Gray limestone........

Red shale......... S
Blue lime rock........
Hard blue shale.......
Red shale............
Blue shale............
Lime shell... .........
Red shale.......... ..

1815

1827
1838

167
187
191
234
236
300
302
384
400
403
465
468
486
534
546
559

1653
1693
1702
1705
1710
1715
1752
1809
1813

18156

1827

1838
1842

Producers Qil Co.
Drilling commenced August 29, 1910. Drilling fin-
40 feet of 10-inch pipe; 1800 feet of

Feet
To

12
32
42
43
75
77
167

187

191
234
236
300
302
384
400
403
465
468
486
534
546
559
613

“48

Loy ]
e =1 =3 e W

Elevation, 1246.

Thickness
12
20
10

1
32
2
90
20
4
43
2

E4

64

2
82
16

3
62

3
18
48
12
13
54
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Hard blue shale.......
Shelly limestone.......
Red shale............
Blue lime.............
Blue shale............
Red shale............
Lime shell............
Blue shale...........
Water, gand..........
Red and blue shale. ...
Gray water sand.......
Black gumbo........."
Limestone ...........
Blue shale.............
Soft, shelly lime.... ...
Blue shale............
Lime rock............
Gumbo ..............
Hard lime.............
Gumbo ...............
Water, sand...........
Blue shale............
Lime shell............
Red and blue shale....
Water, gsand...........
Blue shale........
Water, sand...........
Gyp rock.............
Hard sand. ...........
Lime shell............
Light blue shale.... ..
Hard blue shale.......
Hard red shale........
Hard white sand......
Soft blue shale.......
Hard lime shells.......
Blue shale with streaks

Blue shale............
Blue shale, soft........
Red and blue shale. .. ..
Hard limestone.......
Hard blue shale......
Red shale.............
Softred cave..........
Hard lime............
Blue shale............

613
627
639
652
661
680
T47
753
808
826
920
942
973
475
995

627
639
652
661
680
747
7563
808
826
920
942
973
975
995
1000
1003
1005
1008
1010
1090
1105
1115
1117
1157
1161
1202
1212
1224
1250
1256
13190
1318
1338
1359
1403
1412

1441
1503
1528
1578
1585
1600
1605
1612
1615
1620

14
12
13

9
19
67

6
53
18
94
22
31

141
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Red shale
Hard blue shale

Soft blue shale.........
Hard shale............

Blue shale

Hard lime............
Blue shale............

Hard lime
Shale and gumhbo

Hard lime............

Sand

Sand and blue shale..

Sand and broken shale

(show of oil}
Sand and blue shale..
Blue shale

No. 15.—Waggoner No, 3.
Depth, 1084,
ished March 28, 1910,

. 1620 1630
. 1630 1634
1634 1683
1683 1704
. 1704 1714
1714 1717
1717 1763
. 1763 1764
. 1764 1800
1800 1810
. 1810 1814
. 18114 1818
. 1818 1826
. 1826 1837
. 1837 1839

Producers il Co,

Drilling commenced January 24, 1910,
66 feet of 12 1-2-inch casing;

The University of Texas Bullelin

10

49
21
10

16

36
10

11
2

Elevation, 1240.
Drilling fin-
632 feet of

10-inch drive pipe; 608 feet of 8-inch drive pipe; 1065 feet of 6-
ineh drive pipe; 15 feet of 4 1-2-inch perforated.

Feet
Red clay............. 1] 10
Redmud............. 10 66
Red and blue mixed.... 66 632
Red mud............. 632 675
Blue ghale............ #8675 740
Lime shell............ 740 742
Misging .............. 742 790
Watersand............ 790 802
Blue shale............ 802 835
Hard lime shell....... 835 837
Red rock............. 837 950
Blue shale....._ ....... 950 995
Gray sand............. 995 1003
Blue shale............ 1003 1020
Red mud............. 1020 1050
‘Blue shale, hard....... 1050 1074
Oil sand, soft.......... 1074 1084

No. 16.—Allen No. 3,
Petroleum Co.
menced January 19,
Water sand 814 to 844.

Sold

1913,

No. 17.—Allen No. 2.

Petroleum Co. Elevation,

Elevation, 1204,

by Red River 0il

Depth,

Depth, 1043.
Drilling finished February 6, 1912.
0il sand 1027 to 1043,

1023,

10
56
566
43
65
2
48
12
33
2
1123
45
8
17
30
24
10

Co. to Corsicana
Drilling com-

Sold by Red River 0il Co. to Corsicana
1199,

Drilling com-
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menced December 4, 1911, Drilling finished December 23, 1911.
0Oii sand 1003 to 1013. Drilled to 1023 and plugged back to 10186,

No. 18.—Allen No, 1.—Sold by Red River 0il Co. to Corsicana
Petreleum Co. Elevation, 1200. Depth, 1657, Drilling com-
menced Octeber 10, 1911. Drilling finished November 7, 1911.
0Oil sand 270. Oil sand 996 to 1015, Drilled to 1057 and plugged
back to 1015,

No. 19.—S8kinner No. 4. Producers (il Co. Elevation, 1195.
Depth, 1017. Drilling commenced February 17, 1912, Drilling
finished March 9, 1912, * 400 feet of 12 1-2-inch casing; 800 feet of
10-inch casing; 907 feet of 8-inch casing; 1004 feet of 6-inch cas-
ing. Well came in flowing 250 barrels from 1004 feet, while just
across the line, one location west, Allen No. 4 (not on map) went
to 1080 with no sand, and when found at that depth it was dry and
broken.

Feet
From To Thickness
Clay ................. 0 3 3
Red rock............. 3 43 40
Blue slate............ 43 73 30
Red rock............. 73 130 57
Blue slate............ 130 210 R0
Red rock............. 210 410 200
Blue slate.............. 410 430 20
Red rock............. 430 460 3¢
Blue slate............. 460 480 20
Red rock............. 480 495 15
Blue slate............ 495 600 105
Sand, barren.......... 600 615 15
Blue slate............ 6156 665 50
Red rock............. 665 695 30
Sand ................. 695 710 15
Red rock..... e e e 710 730 20
Sand ...... ..., 730 750 20
Blue slate............. 750 780 39
Red rock............. 780 800 20
Sand, oil show......... 800 820 290
Red rock............. 820 907 87
Blue slate............. 907 950 43
Red rock............ 950 998 48
White slate........... 998 1004 6
0il sacd.............. 1004 1016 12
Water, sand.......... 1016 1017 1

No, 20.—8kinner No. 3, Producers 0Oil Co. Elevation, 1200.
Depth, 1036. Drilling commenced January 28, 1912. Drilling fin-
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ighed February 14, 1912,

405 feet of 12 1-2-inch casing; 900 feet

of 10-inch casing; 1015 feet of 8-inch casing. Pumping 135 barrels.

Red shale........ e
Sand, water...........
Red and white shale. ..
Sandy lime...........
White shale...........
Dark shale............
Red and white shale. . .
Shale ..,.......¢coo ...
White shale............
Pink slate ...........
Band ................
Red shale.............

No. 21.—Skinner No. 2.
Depth, 1047.
ished February 8, 1912,

Feet:
To
22
26
245
2690
348
405
845
900
940
1008
1025
1036

Producers 0il Co.
Drilling commenced January 18, 1912.
442 feet of 12 1-2-inch casing; 845 feet of

Thickness

22
4
219
15
88
57
449
55
40
68
17
11

Elevation, 1196.

Drilling fin-

10-inch casing; 997 feet of 8-inch casing, Pumping 75 barrels.

Redelay..............
Lime shell............

Red rock.............

Shale ................

Red rock.............
Shell, gas.............
Red rock.............
Elue shale............

Red rock.............

Bilue shale............
Red rock.............
Light shale...........
Oil,sand..............
Red rock.... ..........
Blue shale.......... ..
Red rock..............
Light shale...........
Oil, sand.............,

Red rock.............
Light shale............

120

—

[ 3T o]
ST RN ]

(L
bl b Qi b |

Feet
To

40
45
120
125
235
255
345
350
390
410
490
520
540
560
580
630
640
670
690
705
765
7756

Thickness
40
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Sand, barren.......... 775 795 2@
Red rock............. 795 825 30
Shale ................ 825 845 29
Red rock............. 845 855 10
Light shale............ 8b5 902 48
Linte shell............ 903 910 7
Redrock.............. 910 987 77
Sandy shale........... 987 997 10
Oil, sand. ... .......... 997 1009 12 .
Red mud. ... ........ 1009 1047 33

0il sand from 690 to 705 good for 30 barrels.

No. 22, —Skinner No., 1, Producers 0il Co. Elevation, 1204.
Depth, 1030. Drilling commenced December 8, 1911. Drilling fin-
ished January 17, 1812. 20 feet of 16-inch casing; 405 feet of
12 1-2-inch casing; 741 feet of 10-inch casing; 990 feet of 8-inch
casing. Pumping 100 barrels,

Feet.
From To Thickness

Red and white slate. .. 1] 340 340
Sand ................ 3490 352 127
Slate ................ 352 400 48
Sand, water.....,...... 400 406 6
Shale ................ 4086 695 289
Sand, show oil, gas,

water .......,...... 695 710 15
Shale ........... . oo.. 710 990 280
Hard shell............. 490 995 o
" Broken shell, slate... .. 995 10600 3
Sand, oil...... T 1000 1021 21
Shale ................ 1021 1030 9

No. 23.—S8tringer No. 15. Producers Qil Co. Elevation, 1193.
Depth, 1096. Drilling commenced Jan. 18, 1912. Drilling finished
Feb, 10, 1912, Flowing. Plates VIII, A, and X, B.

Feet.
From To Thickness
Soil ... el 0 2 2
Blue clay............ 2 60 58
Sand ............... 60 62 2
Red rock............ 62 205 143
Sand, oil............ 205 280 75
Red rock............ 280 290 10
Bluye clay............ 290 218 28
Sand, gas. ........... 318 350 32
Lime ............... 350 351 1

Blue clay............ 351 353 2



146 The University of Texas Bullelin
Sand ............... 353
Lime ............... 361
Sand ... ..., 376
Blue clay............ 384
Lime ............... 430
Blue clay,........... 435
BRed rock......... ... 450
Lime ............... 4950
Blue clay............ 520
Qil sand............. 525
Blue clay............ 345
Lime ............... 620
Blue clay............ 622
Red rock............ 650
Lime ............... 682
Red rock............ 687
Blue clay. .. ......... 720
Sand ............... 765
Blue ¢lay............ 780
Red rock............ 790
Oil sand. .. .......... 805
Red rock............ 815
Blue clay............ 825
Red rock............ 845
Blue clay......,. ... 905
0Ol sand...,....,..... 965
Blue clay....... .. 978
Lime shell. .. ........ 993
Red rock............ 995
Lime ............... 1018
Sand ............... 1027
Red rock............ 1050
Qil sand. ............ 1082

No. 24.—Stringer No. 13.

Depth, 1051,

Producers Qil
Drilling finished Mar. 1, 1912.

From
Soil ................ 0
Red eclay............. 10
Hard shale........... 35
Red shale........... 50
Lime ............... 75
Red shale............ 80
Lime ............... 102
Red shale........... 106
Time ............... 200

361
376
384
430
436
450
499
520
026
545
620
622
650
682
687
720
765
780
780
805
815
825
845
905
965
978
993
995
1018
19027
1050
1082
1096

Co.

.4
15

8
46

5
15
40
30

5
20
5H

2
28
32

5
33
45
15
10
15
10
10
20
60
80
13
ib

2
23

9
23
32
14

Elevation, 1195.

Plate VIII, A.

Feet:
To
10
35
50
75
80
102
106
200
207

Thickness

10
25
156
25

5
22

4
94

ki
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Blue slate........... 207
Hard lime........... 258
Oil sand............. 260
Lime ............... 270
Sand, lime shell...... 278
Blue slate......... . 300
Hard lime........... 350
Blue shale.,......... 355
Hard lime........... 376
Blue shale........... 377
Lime ............... 350
Blue shale........... 395
Lime . .............. 400
Shale ............... 402
Lime ............... 427
Blue shale........... 433
Lime shell........... 439
Blue sghale........... 441
Lime rock........... 453
Blue shale........... 456
Sand rock............ 485
Blue shale........... 497
Lime rock........... 505
Shale ......... R 507
Lime ............... 510
Shale, oil............ bl1h
Lime-............... 548
Blue shale........... b1
Lime ............... 555
Blue shale........... 5T
Lime ............. .. 624
Blue shale........... 632
Lime ............... 712
Red shale........... 714
Gumbo ............. 725
Lime ,.............. 755
Blue shale........... 757
Shale and shells...... 800
Qil sand............. 310
Gumbo ............. 820
Red rock............ 826
Blue shale........... 840
Gumbo ............. 860
Blue ghale. .......... 870
Red shale............ 890
Roek ............... 934

Red shale............ 937

258
260
270
278
360
250
355
375
377
390
395
400
40
427
428
439
441
453
456
495
497
505
507
510
515
548
551
555
557
624
632
712
714
725
755
757
800
810
820
826
840
860
870
890
934
937
950

a1

e

10

[S- 3

1] IS )
[

—
=4

(2
= =

00 B O &

oA I S =R WU
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Blue shate and red mud 850 960 10
Qil sand............. 960 972 12
Red shale............ 972 1000 28
Dry gand and shale... 1000 1035 35
Qil sand............. 1035 1045 10
Sand rock............ 1045 1051 6

No. 25.—8tringer No. 14. Producers 0il Co. Elevation, 1193.
Depth, 1081. Drilling commenced Jan. 18, 1912, Drilling finished
Feb. 17, 1912, 250 feet of 12 1-2-inch casing; 533 feet of 10-inch
casing. A strong gasser at first, but did not last. Plates VIII, A,
and XI, A.

Feet
From To Thickness
Red mud............ 0 60 60
Water sand.......... 60 68 8
Red and blue shale. .. 68 140 72
Water sand.......... 140 145 5
Red shale and mud... 145 250 105
Sand, oil show....... 250 270 206
Light blue shale...... 270 330 60
Sand, gas show....... 330 340 10
Red and blue mud.... 340 380 40
Sand, gas show....... 380 390 10
Blue shale........... 390 449 50
Sand, show oil....... 440 450 10
Red and blue shale... 450 505 55
Sand, good oil........ 505 530 . 25
Red mud............ 530 545 15
(] gand, good........ 545 550 5
Blue shale........... 560 570 290
Lime, sand gas....... 570 595 25
Blue shale and mud... 595 650 55
Gas sand, good......, 650 675 25
Blue shale and red mud 675 300 125
Light gray shale...... 800 815 15
Red mud............ 815 825 10
Red mud and blue shale 825 945 1290
Lime shell! and sand.. 945 963 18
0Oil sand............. 9623 980 17
Red mud............ 980 1035 55
Oil sand............. 1035 1060 25
Lime shell........... 1060 1065 5
Red mud.....,...... 1065 1081 16

No. 26, —S8tringer No. 19. Producers Oil Co. Elevation, 1190.
Depth, 1078. Drilling commenced Feb, 19, 1912. Drilling finished
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March 7, 1912, 723 feet of 10-inch casing; 965 feet of 8-inch cas-
ing; 120 feet of 6-inch casing. Plates VIII, A, XI, B, and XII, B.

Feet.
From To Thickness
Blue clay............ 0 60 60
Lime ............... 60 66 6
Red rock............ 66 300 234
Sand, show oil....... 300 330 30
Red rock............ 330 340 10
Water sand........... 340 360 20
Red rock............ 360 460 100
Lime ............... 460 465 H
Blue ¢lay. ........... 465 475 10
Red rock. . .......... 475 690 215
Water sand.......... 690 725 35
Red rock............ 725 755 30
Blue clay............ 755 825 70
Red rock............ 825 900 Th
Lime ............... 300 305 5
Red rock............ 905 965 60
Oil sand............. 965 986 21
Red rock............ 986 1024 a8
Qil sand............. 1024 1051 27
Red rock............ 1051 1066 15
Oil sand............. 1066 1078 12

No. 27.—Stringer No. 12. Producers 0il Co. Elevation, 1198,
Depth, 958, Drilling commenced Dec. 4, 1911. Drilling finished
Jan. 22, 1912. Pumping 150 barrels. Plate VIII, B.

Feet
From To Thickness
Red and blue mud. ... 0 450 450
Gas shell. .. ......... 450 455 ]
Blue and red mud. .. .. 445 505 50
Oil sand,.,........, .. 50D 525 20
Blue and red mud..... 525 575 20
Dry sand............ 575 580 5
Blue and red mud. .... 580 300 220
Qil and gas sand...... 800 815 15
Red mud............ 815 830 15
Blue shale........... £30 860 30
Red mud............ 860 920 60
Sandy shale.......... 920 940 20
Oil sand............. 940 956 16

Shale ............... 956 958 2
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No. 2%, —Stringer No, 17. Producers (il Co. Elevation, 1198,
DLrilling. Plate VIII, B. .

Feet
From To Thickness

Red vock............ 0 20 20
Blue slate........... 20 40 24
Lime . ....... ... . ... 40 50 15
Blue slate........... 55 95 40
Blue slate........... 95 185 90
Red rTock............ 185 140 b
Lime .......... ..... 190 20 10
Red rock............ 200 225 25
Gas sand............ 225 232 T
Blue slate........... 232 2540 18
Red rock............ 2510 280 3u
Sand, oil............ 280 285 b
Red rock............ 285 365 80
Blue shale........... 365 380 16
Red rock............ 380 435 ba
Blue slate........... 135 455 2

Sand, gas............ 4bb 4163 R
Red rock............ 163 480 17
White slate.......... 480 495 15
Lime ............... 195 530 35
Red rock............ 530 545 15
ldme . ... .. ... .. ... 345 had 10
Blue slate........... 555 hThH 20
Lime ............... 376 hi2 7
Blue slate........... hg2 610 28
Slate and shells...... §10 660 50
Sand ............... #6600 670 10
Blue slate........... 670 725 55
Red rock............ 725 730 5
Sand and slate. ... ... 730 745 15
White slate....,...... 745 755 10
Lime . .............. 765 770 15
Blue slate........... T70 T30 20
Red rock............ 790 745 5
White slate.......... 795 200 5
Red rock............ R00 820 20
Sand .............,. 820 R30 10
Red rock............ 230 850 20
Lime . .............. 850 885 35
Rlue shale........... 885 895 10
Red rock. . ... ........ 895 905 5
Lime shell. ... ...... 8035 9140 5
Red rock..... ....... 810 925 15
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Sand ............... 925 952 27
Red rock............ 952 976 24
Band . .............. BTG 992 16
Red roek............ 992 1030 38
Sand ............... 1030 1048 18
Red rock............ 1048 1065 17
Lime . .............. 1065 1075 10
Red rock............ 1075 1085 10
Lime ,.............. 1085 1120 35
Blue glate........... 1120 1178 58
Lime . ..,............ 1178 11856 7
State . .............. 1185 1200 16
Sand .. ............. 1200 1210 10
Lime ............... 1210 1225 156
Sand, water.......... 1225 1240 15
Slate . .............. 1240 1260 20
Sand 1260 1270 10
Red rock............ 1270 1275 5
Sand ... ... .. 1275 1280 5
Red roek............ 1280 1300 20
Blue shale........... 1300 1310 10
White shale.......... 1310 1325 15
No. 29 —S8tringer No, 10. Producers (il Co. Elevation, 1195,
Depth, 1053, 204 feet of 12 1-2-inch casing; 379 feet of 10-inch
casing; 926 feet of 8-inch casing: 1008 feet of 6-inch casing. Flow-
ing 75 barrels. Plates VIII, B, X, A, and XII, A.
———Feet.
From To Thirkness
Red rock......... . 0 g0 g0
Blue shale........... 80 200 120
Red rock............ 200 228 25
Bluee shale........... 225 315 90
Shale and rock....... 215 350 35
Lime shell, gas. . ... .. 350 352 2
Brown shale......... Ah2 367 15
I.ime shell, gas....... 367 370 2
Blue shale........... 370 405 a5
Red rock............ 405 430 25
Lime shell.......... 430 434 4
Blue shale........... 434 444 10
Lime shell........... 444 449 o
RBlue shale........... 449 510 61
lroken sand and shale 510 518 8
il sand............. 518 h42 24
Blue gumbho.......... 042 hen 18
Sand shell........... AR0 K00 40
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Mud and shale rock.. 600 870 270
Lime shell........... 870 873 3
Blue shale........... 873 883 10
Shale and rock........ 883 930 47
Gas sand............ 930 935 5
Qil sand., ............ 435 960 25
Gyp roek........ T... 960 964 4
Blue shale. .......... 964 969 5
, Red rock............ 969 994 25
; Sand and shale,...... 994 1010 16
) Lime ..... e 1010 1012 2
Blue slate........... 1012 1030 18
Sand shale........... 1030 1037 7
\ Sand ............... 1037 1043 6
Red cave............ 1043 1053 10

No, 30.—Stringer No. 16. Producers 0Qi] Co. Elevation, 1197.
Depth, 537. Drilling commenced Jan. 11, 1912, Drilling finished
Jan. 31, 1912, 250 feet of 8 1-4-inch casing; 517 feet of 6 5-8-inch
casing. Flowing 100 barrels. Plate VIIiI, B,

Feet
From To Thickness
Red mud............ 0 55 55
Sand shells.......... 55 57 2
‘White mud.......... % 65 8
Red shale............ i 90 25
White shale. ... ...... 90 115 25
Red shale............ 115 235 120
White shale. .. ... .... 235 251 146
Shell ............... 251 252 1
White shale.......... 262 272 20
Red shale............ 272 322 50
Shell, gas. . .......... 322 323 1
Sandy shale. ......... 323 366 43
Red mud............ 363 401 35
White shale. . ........ 401 476 75
Red shale............ 476 501 25
White shale. ... ... ... 501 517 16
Qil sand............ 17, 537 20

No. 31.—Stringer No. 11. Producers Oil Co. Rlevation, 11%3.
Depth, 540, Drilling commenced Nov. 10, 1911, Drilling finished
Dec. 8, 1911. 518 feet of S-inch casing. 50 barrels. Plate VIi1, B.

Feet.
From To Thickness
Red rock............ 0 30 80

Blue shale. .......... 30 1056 25
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Red rock............ 105
Blue shale. ... ....... 225
Red rock............ 245
Blue shale..,........ 285
Red rock............ 315
Lime shell gas. . ... ... 3560
Brown shale.......... 3h2
Lime shell gas,....... 367
Blue ghale........... 370
Red rock............ 405
Lime shell........... 430
Blue shale. ........... 434
Lime shell........... 444
Blue shale. ... ...... 449
Broken shale......... 510
Oil sand............. 520

No, 32.—S8tringer No. 9.

Depth, 1061,
Oet. 25, 1911,

Producers 0Oil Co.
Drilling commenced Sept. 29, 1911.

126
20
40
30
35

2
15 -
3
356
25

T4

10

5
51
190
20

Elevation, 1193.
Drilling finished

974 feet of 8-inch casing; 1061 feet of 4-inch casing.
Flowing 200 barrels. Plates VIII, B, and X, B.

Feet
From To

Clay ............... 0 15
Sand, clay, gravel. . ... 15 45
Shell ............... 45 416
Hard red pack sand. ... 46 1
Packed gravel........ 66 91
Shell ............... 91 231
Hard sand........... 231 234
Shale and rock....... 234 281
Hard sand, ofl........ 281 303
Red clay............ 303 343
Shell rock..,.,......... 343 346
Hard shale.......... 346 396
Shale and rock....... 396 464
Shell ............... 464 456
Hard eclay......... ... 466 482
Boulders ............ 482 486
Shell ............... 486 498
Boulders ............ 498 504
Hard clay............ 504 R24
Hard sand........... 524 541
Hard lime ........... 541 549
Hard shale. ... ....... 549 600
Hard shell. ... ....... 600 614
Gravel and boulders. .. 614 622

Thickness
15
30

1
20
25

140

3
47
22
40

3
50
68

2
16

4
12

6
20
17

8
51
14

8
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Hard shale. . ......... b2z 642 20
Rock and boulders. ... 642 646 4
Sand, shale, shells.... 646 786 140
Hard shale.......... 786 861 75
Rock, gas, sand. . ... .. 861 869 8
Shell ... ... ........ 864G 911 42
Shale 411 941 30
Rock ............... 941 946 5]
Hard shell, sand, rock. 946 958 12
Sand ............... 958 962 4
8hale ............... 962 965 3
Sand ............... 965 975 10
Shale ............... 975 1002 27
Shale and sand....... 1002 1015 13
Hard sand........... 1015 1040 24
Gumbo ... ... L. 1040 1042 2
Hard sand........... 1042 1044 4
Shale ............... 1046 1048 2
Hard sand........... 1048 1061 13

No. 33.—Stringer No. 21. Producers 0Oil Co. Elevation, 11%0.
Depth, 1061, Driilling commenced Aug, 24, 1911. Drilling finished
Oct, 3, 1811, 960 feet of §-inech casing; 1061 feet of 6-inch casing.
Flowing 60 barrels. Plate VIII, B,

Feet:
From To Thickness
Red clay............. 0 26 26
Rock ............... 26 30 4
Reock and gravel.... .. 30 38 8
Rock and shale.. ... .. 38 429 391
Band, oil............ 429 414 b
Rock ............... 434 437 3
Hard shale. .. ........ 437 445 8
Rock ............... 445 451 [
Shale and gumbo..... 451 470 19
Hard shale. ... ... .. ., 470 490 20
Rock ... . ........... 490 513 23
Hard shale........... 513 521 8
Rock ............... a2l 523 2
Shale . ......... .. 523 K28 5
Rock ............... 528 547 19
Shale 347 553 L
Rock ............... 553 hhd4 1
Hard shale..,........ 54 598 44
Gumbo ............ = 598 646 48
Shale and rock....... A4hR fL2 [
Hard sand........... 652 GHR ]
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Hard shale. ... ....... 808 662 4
Sand rock......... ... 662 672 1¢
Gumbo ............. 672 707 35
Rock and boulders. ... 707 710 3
Shale _.............. 710 715 H
Gumbo ............. 715 720 5
Shale ............... 720 727 7
Rock and boulders. ... 727 730 3
Gumbo ............. 30 778 46
Rock and boulders.... 776 790 14
Gumbo ............. 790 800 10
Rock and gumbe...... 800 819 19
Hard sand, oil........ 819 82¢ 5
Hard shale........... 824 834 10
Gumbo . ............ R34 870 36
Shale, gumbo, rock, ... 870 960 90
Hard oil sapnd........ 960 987 27
Shale and boulders. ... 987 1017 30
Sand roek. . .......... 1017 1021 4
Shale ............... 1021 1929 8
Hard oil sand. . .. .. ... 1029 1061 32

No. 34.-—8tringer No. 7. Producers il Co. IGlevaticn, 1190,
Depth, 1061, Drilling commenced Aug. 24, 1911. Drilling finished
Oct. 3, 1911, Top of oil sand lies at 1029 fect. Plates VII1, B, and
XI, A.

Na. 35.—Stringer No. 2. Producers 0il Co. Elevation, 1189.
Depth, 987. Drilling commenced July &, 1311, Drilling finished
Aug, 3, 1911. 30 feet of 10-inch casing; 806 feet of & 1-4-inch
casing; 960 feet of 6-inch casing. Flowing. Plate VIII, B.

—--Feet
From To Thirkness

Clay .o 0 14 14
Gravel . ............. 14 18 4
Blue shale. ... ....... 18 1640 142
Red gumbo.......... 160 2760 110
Shale and thin strata

ofl sand........... 270 330 60
Blure and red shale. ... 330 400 70
Whiterock . ... ... ... 400 406 6
RIne shale. .......... 406 H10 104
White sand and sheets

of hard rock....... 10 530 20
Rine shale........... 530 h44 14
Ol sand. ... .. ... .. 544 558 14

Hard blue lime..,..... HhHR nR3 3



156 The Universily of Teweas Bulletin
Shale ......._........ 263
Gray crystal rock..... i35
Hard shale........... 540
Oil sand............. 680
Red gumbo.......... 687
White rock.......... 722
Gumbo ............. 730
Oil gand. ............ 806
Shale ............... 822
Qil sand............. 828
Shale ............... 840
Mixed shale.......... 850
Qil sand............. 960
Mixed shale.......... 985

No, 36.—S8tringer No. 5.
Depth, 1074, Flowing 500 barrels.

Surface clay.........
Sand and gravel......
Clay
Gravel ..............
Hard gravel..........
Hard red <clay

boulders
Shale and boulders. . ..
Hard sand...........
Red clay............
Hard sand...........
Clay and boulders. .. ..
Rock

Rock and boulders. ...
Red clay............
Hard shale and boulders

Hard
Hard
Hard
Rock
Hard
Rock
Hard
Hard
Hard

boulders water. .

and boulders. ...
shale. ..........

64
144
284
300
320
356
396
399
419
420
460
464
494
514
530
555
595
611
641
645
665
6TH

645
640
630
687
722
739
806
822
828
840
850
960
985
987

Producers 0il Co.
Plate VIII, B.

—Feet
To

14

32

44

52

64

144
284
300
320
356
396
399
419
420
460
464
494
514
530
555
595
611

641
645
665
675
688

2] Ha =1
[=Fa = I IS I 1 o

- [
L= S = 7]

110
23

Elevation, 1189.

Thickness
14
18
12
8
12

80
140
16
20
36
40
3
20
1
490
4
30
20
16
25
40
16
30
4
20
10
13



No. 37.—Stringer No. 3.
Depth, 1063,
Sept. 13, 1911.

casing;

10645 feet of 5 3-16-inch casing. Flowing 450 barrels.
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Hard shale and clay... 688 722 34
Rock ............... 722 726 4
Hard shale.......... 726 806 89
Hard sand........... 806 821 15
Hard ted clay........ 821 841 20
Rock ............... 841 845 4
Hard red ¢lay......... 845 865 20
Rock and boulders.... 865 873 8
Hard red clay........ 873 908 35
Rock ............... 908 912 4
Hard red eclay........ 912 958 46
Hard sand........... 958 975 17
Hard red clay........ 975 990 15
Hard sand and boulders 990 1000 10
Hard shale........... 1000 1035 35
Hard sand........... 1335 1072 37
Shale . ............. 1072 1074 2

523 feet of 8-inch casing;

Producers 0il Co.
Drilling commenced July 12, 1911,

Elevation, 1189,
Drilling finished

64 feet of 12 1-2-inch casing; 250 feet of 10-inch

824 feet of 6 1-2-inch casing;
Plate VIII, B.

Feet

From To Thickness
Red mud............ 0 80 80
Lime shell........... 80 90 10
Red mud............ 90 140 50
Blue shale........... 140 150 10
Brown mud.......... 150 220 70
Red mud............ 220 270 50
Sand oil............. 270 274 4
Blue shale............ 274 290 16
0Oil sand............. 290 295 5
Red mud............ 295 335 40
Blue shale and sand,

BAB . - e 335 360 25
Blue shaje........... . 36¢ 370 10
Lime shell........... 370 380 10
Blue shale and shells.. 380 400 20
Red mud............ 400 £20 20
Salt water........... 420 435 15
Blue shale. .......... 435 450 15
Red mud............ 450 460 190
Blue shale........... 460 515 556
Salt sand............ 515 523 8
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Biue shale........... 523 670 47
Red mud............ 570 580 10
Biue shale........... D80 660 80
Red mud............ 660 665 5
GaE et i 665 670 5
Blue slate........... 870 700 30
Lime ............... 700 710 10
Blue ghale,,......... 710 730 20
Red mud............ 730 824 94
Sand ............... 824 834 10
Red mud............ 834 870 36
Blue shale........... 870 950 80
Bed mud............ 950 970 20
Sand ... ... 970 480 10
Blue shale........... 980 10624 14
Sapd ............... 1024 1063 - 39

No. 38.—Stringer No. 6. Producers Qil Co. Elevation, 1189.
Denth, 1048, Flowing 60 barrels. Plateg V1II, B, and XII, B.

--——Feet———
From To Thickness
Red clay............ 0 36 36
Rock ............... 36 40 4
Shale ............... 40 77 37
Hard shale.......... 7 83 [
Rock ............... 83 84 1
Hard shale......,.... 84 128 44
Rock ............... 128 131 3
Shale ............... 131 143 12
Rock ............... 143 145 2
Shale ............... 145 269 124
Rock ............... 269 273 4
Shale” . .............. 273 288 15
Hard sand, oil........ 288 306 18
Hard shale. ... ....... 306 325 19
Rock ............... 325 329 4
Hard red shale....... 329 365 36
Rock ............... 365 370 5
Hard shale .......... 370 380 10
Rock ............... 380 383 3
Shale ............... 383 390 7
Rock and boulders. ... 390 410 20
Hard shale.......... 410 433 23
Rock ............... 433 435 2
Hard shale. ... ....... 435 450 15
Rock ............... 450 452 2

Hard shale.......... 452 463 11
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Rock ............... 463 464 1
Shale ............... 464 502 38
Rock and boulders.... 502 527 25
Shale ............... 227 566 39
Rock and boulders.... 566 575 9
Shale ............... 575 595 20
Rock ............... 595 600 5
Shale and shell....... 600 625 25
Gumbo . ............ 625 630 5
Shale ............... 630 835 5
Hard rock........... 635 648 13
Shale ............... 648 663 15
Rock ............... 663 669 6
Hard shale and boulders 869 686 17
Hard sand, oil........ 686 756 70
Shale and rvock....... 756 820 64
Sand rock........... 820 825 5
Gumbo ........... .. 825 964 139
Shale and rtock....... 964 967 3
Sand ............... 967 972 5
Shale ............... 972 1030 a8
Sand ............... 1030 1048 18

No. 39.—Stringer No. 1. Producerg 0Qil Co. Elevation, 1187.
Depth, 1906, Drilling commenced May 19, 1911. Drilling finigshed
Aug, 19, 1911. 1477 feet of 6-inch liner; 1869 feet of 4-inch
liner; 1866 feet of 2 1-2-inch tubing; 40 feet of 4-inch tubing. Plates
VIII, B, and XI, B,

Feet
From To Thickness

Red clay............ 0 35 35
Gravel and clay...... 36 45 10
Shale ............... 45 270 225
Sand and shale, show

oil ............... 270 295 25
Blue shale....,...... 295 325 30
Sand and shale, show of

oil ........ .. ..., 325 340 15
Blue gumbo.......... 340 350 10
Hard shell. ... ..., ... 350 351 1
Shale and flint shell... 351 580 229
Sand, show of oil..... 580 605 25
Blue shale........... 605 645 40
Hard white reck...... 645 652 7
Hard shale...... ..., 632 683 31
Broken oil sand...... 683 723 40

Gumbo and red shale.. 723 1037 214
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Hard white sand...... 1037 10560 13
Biue gumbo......... 1050 1062 12
(il sand, some goft... 1062 1070 8
Gumbo ............. 1070 1107 T
White sand.......... 1107 1140 33
Gumbo ............. 1140 1157 17
Band rock........... 1157 1161 4
Shale ............... 1161 1178 17
Hard sand........... 1178 1192 14
Gumbo .............. 1192 1260 68
Gray sand........... 1260 1272 12
Gumbo ............. 1272 1314 42
Sand, show of oil..... 1314 1325 11
Gumbe (thin sand)... 1325 1430 105
Hard sand........... 1430 1440 10
Gumbo ...... [ 1440 1465 25
Hard sand {(set 6 inch

at 1467) .......... 1465 1469 4
Hard shale........... 1469 1478 9
Hard lime shell....... 1478 1482 4
Gumbo ......... ... 1482 1511 29
Oil sand............. 1511 1537 26
Blue shale........... 1537 1547 10
Lime rock........... 1547 1555 8
Blue shale........... 1555 1612 b7
Lime rock........... 1612 1615 3
Blue shale. .......... 1615 1635 20
Hard rock, light...... 1635 1640 5
Blue shale........... 1640 1660 20
Lime rock........... 1660 1662 2
Blue shale........... 1662 1667 5
Lime rock........... 1667 1684 17
Blue shale........... 1684 1727 43
Lime rock........... 1727 1736 9
Blue shale........... 1736 1754 18
il gand............. 1754 1778 24
Lime shell........... 1778 1783 5
White mud........... 1783 1803 20
Hard lime........... 1803 1823 20
Oil sand............. 1823 1843 20
White sand and mud.. 1843 1853 10
White mud.......,.. 1853 1860 7
Lime rtock........... 1860 1869 9
Shale .............. 1869 1873 4
Hard red mud........ 1873 1882 9

Sand and breaks of
shale ,............ 1882 1906 24
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No. 46.—S8tringer No. 4.
Depth, 19360¢,
Jan. 5, 1912.

Producers 0Qil Co.

Drilling commenced Aug, 10, 1911,
43 feet 6 inches of 10-inch casing; 1673 feet of 6-
inch drive; 1855 feet of 4-inch line,

FPlate VIII, B.

Feat:
From To
Soil ..., ... ... 0 4
Sand Tock........... 4 70
Blue shzale........... 70 115
Lime rock........... 1156 120
Blue shale........... 120 126
Red shale............ 126 307
Oil sand............. 307 312
Blue shale........... 312 363
Red shale........... 353 365
Blue gumbo.......... 365 385
Shellg and gumbo. . ... 385 395
Hard lime............ 395 400
Blue gumbo.......... 400 415
Lime rock........... 4156 4179
Gumbo ............. 417 430
Lime ghells.......... 430 43¢
Dry sand............ 436 440
Blue shale........... 440 459
Hard lime.......,.... 459 462
Blue shale........... 162 478
Hard lime........... 478 482
Blue shale........... 482 540
Gumbo and shells..... 540 550
Blue shale and lime
shells ............ h50 562
Red and blue shale... 562 594
Sand ............... 594 610
Blue shale.,......... 610 635
Gumbo and shells..... 635 687
Iime rock........... 687 693
Red shale............ 693 740
Sand, ofil............ 740 765
Blue gumbo 765 770
Sand ............... 770 776
Blue slate. .......... 775 787
Blue shale........... 787 8256
Red tock............ 825 £35
Blue shale........... 835 855
Red gumbo.......... 855 865
Red shale and rock.... 865 910
Blue shale........ ... 910 930

161

Elevation, 1198.
Driling finighed

Thicknesa
4
66
45
5
6
181

41
12
20
10

15

13

19

16

58
10

12
32
16
25
62

47
25

12
38
10
20
10
45
20
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Red shale........... 330 960 30
Sand, light.......... 960 965 5
Hard red shale....... 965 975 10
Blue shale........... 9756 1037 62
Lime rock........... 1037 1041 4
Red ghale............ 1041 1082 41
Gyp gumbo.......... 1082 1103 21
Blue shale........... 1103 1124 21
Shale and gumbo..... 1124 1165 41
- Lime and sand....... 1165 1180 15
Hard blue slate...... 1180 1230 50
Lime and sand....... 1230 1250 20
Gumbo and rock...... 1250 1296 46
Sand rock........... 1296 1312 16
Hard lime........... 1312 1320 8
Blue shale and shells.. 1320 1340 20
Red and blue shale... 1340 1420 80
Lime and shells, sand
rock ............. 1420 1436 16
White gyp........... 1436 1444 8
Red and blue shale... 1444 1505 61
. Lime shell........... 1505 1507 2
Gumbo ............. 1507 1510 3
Lime ghell........ ... 1510 1512 2
Blue shale and shells., 1512 1545 33
Gyp ... .. 1545 1564 19
Blue shale........... 1564 1580 16
Lime shells.......... 1580 1582 2
Shale and gumbo...... 1582 i6oo 18
Hard rock........... 1600 1610 10
Gumbo and gyp...... 1610 1630 20
Blue shale........... 1630 1641 11
Soft lme........... .. 1641 1653 12
Gumbo ............ . 1653 1657 4
Sand and shale....... 1657 1662 5
Gumboe ............. 1662 1668 6
Lime rock........... 1668 1670 2
Blue shale........... 1670 1695 25
Soft lime............ 1695 1700 5
Blue shale........... 1700 1718 18
Hard lime........... 1718 1720 2
Soft white lime....... 1720 1730 10
Gumbo ............. 1730 1738 8
Hard lime........... 1738 1741 3
Gumbo ............ 1741 1753 12
Lime rock........... 1753 1770 17
White gumbo........ 1770 17175 5
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Lime rock.........
Blue shale.........
Lime roek.........
Red shale.........
Blue shale.........
Oil sand...........
Sand and shale.....
0il gand...........
Sand and shale. . ...
Ofl gsand...........
Shale and sand.....
Dry sand...........
Oil sand...........
Dark blue shale. ...
Hard white lime. ...
Ol sand...........
Dry sand. .........
White mud........

No, 41.—McBurney No. 1.
Depth, 815.
Feh. 3, 1912,

.. 1775 1812
.. 1812 1822
.. 1822 1830
.. 1830 1840
.. 1840 1856
.. 1855 1369
.. 1869 1872
.. 1872 1877
.. 1877 1879
.. 1879 1882
.. 1882 1886
. 1888 1895
.. 1895 1905
.. 1905 1925
.. 1925 1942
.o 1942 18568
.. 1958 1959
.. 1959 1960

Producers 0il Co.

Drilling commenced Sept. 24, 1911
161 feet 6 inches of 12 1-2-inch casing; 516 feet 6

163

37
10

8
10
15
14

Elevation, 1196.
Drilling finished

inches of 10-inch ecasing; 717 feet of 8-inch casing; 814 feet of 6-

toch casing. Flowing 275 barrels.

Red mud.............
shale............

Blue

Red mud...........
Oil, sand.............
Blue shale..........
Red mud............
Blue shale......,......
Red mud...........
Sand shale............
Red mud.............

Blue shale.......

Sandy lime (oll)....
Blue shale............
Red rock.......coo.v .
Blue shale..........
Red mud..............
Blue shale..........
Red shale............
Oft, sand.............

Plate VIII, B.

—Feet———

From To Thickness
0 90 90
90 130 40
.. 130 150 20
150 157 T
.. 1b% 190 33
.. 190 250 60
250 275 25
.. 2756 350 15
350 360 10
360 400 40
.. 400 440 40
.. 440 460 20
460 485 25
485 500 15
.. 500 §50 150
650 690 40
.. 690 740 50
740 812 72
812 815 3
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No, 42.-—Sheldon No. 1.
Depth, 843,

1201,

The Umversity of Texas Bulletin

ing finished October 11, 1911.

-

Soil ... ... ...........
Red rock............
Fhowing oil, sand......
Blue clay............

Red rock............

Gas and oil, sand....

Blue clay.............

Red rock............

Oil, sand..............
Blue clay.............

Limestone

Blue clay............
~Hard lime...........
Qil and gas,sand......
Red rock............
Lime roek............
Redrock..............
Ofl, sand..............

835

Corsicana Petroleum Co, Elevation,
Drilling commenced September 23, 1911, Drill-
Producing well.

Plate 1X, A.

Feet.

To Thickness
15 15
85 50
75 10

110 35

331 221

3756 44

4256 30

450 25

550 100

635 85

655 20

670 15

680 10

755 75

780 25

805 25

820 15

830 10

835 5

843 8

No. 43.—8heldon No. 1. McBride. Elevation, 1189. Depth, 1743.
Producing well.

No. 44.—Cross & Brown No. 9.

1230.

ruary 28, 1912,

Coreicana Petroleum Co. Depth,
Drilling commenced January 25, 1912,

Drilling finished Feb-

360 feet of 12 1-2-inch casing; 874 feet of lu-

inch casing; 1209 feet of 8-inch casing. This well is one of the few
dry holes In the proven fleld, and is surrounded by producing wells.
Plate IX, A.

Red rock.......

Lime shell...........
Red rock.........,...
Blue shale............

Sand, oil.........

Red and blue shale. .. ..

Sand, soft white... ...

Blue and white shale. ..
lime shells. ..........

Feeot
To
130
132
350
445
451
515
521
632
642

Thickness

130
2
218
95
6
64

G-
111
10



No. 45.—Cross & Brown No. 6,

969,
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Red rock.......

Lime shells...........
Blue ghale and red rock
Sand, oil and gas. ......
Blue shale and red rock

Sand, ofl...........
Blue sand, shale. ., ..

642
670
776
945
350
.. 1190

Sand, hole full of salt -

water ..............

1225

Corsicana Petroteum Co.
Drilling commenced January 10, 1812,
ruary 10, 1912,

165
670 28
776 118
945 169
950 5
1190 240
1195 b
1225 30
1230 5

Deptli,

Drilling finished Feb-

340 feet of 12 1-2-inch casing; 805 feet of 10-inch

casing; 961 feet of 8§ l4-inch casing. This well started with a pro-
duetion of 250 barrels a day.

No. 46.—Cross & Brown No. 7.

969,

ruary 6, 1912,

Soil ...
White shale......... ..
Red shale............

Sand ......

White shale........ ...
Red rock.............

White shale... ... ...
Red
Sand ..............
Sand, gas...........

Sand

Brown and red shale. ..
Sand, small gas...... ..
Brown shale...........
0Oil sand, good... ... ...
0Oil sand, pay.........

Plate IX, A,

From
0
10
20
170
180
220

.. 310
Red roek.............
Sand, oil........... ..
rock.............

340
430
460

.. blb
Red rock..............
.. 640
Brown and red rock. ..

530

650
790
805
905
930
949
951

Corsicana Petroleum Co.
Drilling ecommenced January 12, 1912,
355 feet of 12 1-2-inch casing; 830 feet of 10-inch

Feet:

To Thickness
10 10
20 10

170 1560

180 10

220 40

310 a0

340 30

430 90

460 30

515 55

530 15

640 110

6hH0 10

790 140

805 15

905 100

930 25

949 19

969 20

969 18

Depth,
Drilling finished Feb-

casing; 937 feet of 8-inch casing; 60 feet of 6 5-8-inch casing.

Red rock...........

Blueclay.............

Feet:

To Thickness
76 TH
a5 19
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Red rock............. 95 105 16
Lime ................ 1056 1156 10
Red rock............. 1156 180 85
Lime shells........... 180 190 10
Red rock............. 190 320 130
Blue clay.............. 320 490 170
Sand, oil............. 490 500 10
Redrock. .............. 500 540 40
Lime ... " 540 545 5
Red rock............. 545 640 95
Blueelay............. 640 670 30
Red rock............. 670 730 60
Blue'elay.............. 130 765 35
Red rock............. '1656 790 25
Lime ................. 790 300 10
Red rock............. 80D 850 50
Blueclav............. 850 875 25
Red rock............. 875 895 20
Blue ¢lay............. 895 915 20
Red roek,............ 915 937 22
0Oil sand, pay.......... 937 943 6
Slate ................. 943 954 11
Oil,sand.............. 954 976 22

No. 47.—Hamiltoen No. 9. Sold by Red River 0il Co. to Corsicana
Petroleum Co. Flevation, 1194. Depth, 970, Drilling commenced
November 21, 1911, Drilling finished December 26, 1911. 0il
sand 522 to 540. O1l sand 946 to 970. Cased in sand. Plates IX,
A, X, A, and XII, A.

No, 48.—~Hamilton No, 10, Sold by Red River (il Co. to Corsicana
Petroleum Co., Elevation, 1191, Depth, 1010. Drilling commenced
December 4, 1311, Drilling finished December 22, 1911, Ol sand
980 to 996, Drilled to 1010, plugged back to 996 and put on the
pump. Plate X, A,

No. 49.—Hamilton No, 11.- Sold by Red River 0il Co. to Corsi-
cang Petrolenm Co. Elevation, 1186, Depth, 3$90. Drilling com-
menced December 6, 1911. Drilling finished December 30, 1911.
0Oil sand 830. Oil sand 952 to 980, Drilled to 990, plugged back
to 380 and put on the pump. Plate X, A,

No. 50.-—Hamilton No. 12, Sold by Red River 0Qil Co. to Corsi-
cana Petroleum Co. Elevation, 1183, Depth, 974, Drilling com-
menced January 5, 1912, Drilling finished January 29, 1912. Gas
sand 930 to 935. Ofl sand 951 to #74. Plate X, A,

No. 51.—Hamilton No. 7. Sold by Red River Oil Co. to Corsicana
Petroleum Co. Elevation, 1180, Depth, 1024. Drilling commenced
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October 12, 1911, -Drilling finished November 2, 1911 (il sand
996 to 1024. Plate X, A,

No. d2.—Hamilton No. 13. Sold by Red River Qil Co. to Corsi-
cana Petroleum Co. Depth 540,

No., b3, —Hamilton No. 6. Soid by Red River 0il Co. to Corsi-
cana Petroleum Co, Elevation, 1192, Depth, 1050. Drilling com-
menced October 9, 1911, Drilling finished November 14, 1911.
()il sand 945 to 970. Broken sand 1000 to 1012. Total depth in
red rock 1050. Plate IX, A.

No, 54.—Hamilton No. 8. Bold by Red River 0il Co. to Corsi-
cana Petrolevm Co. Elevation, 117%. Depth, 1015. Drilling com-
menced November &, 1911, Drilling finished Dccember 3, 1911.
Oil sand 988 to 1007, Red rock 1007 to 1015. Plate IX, B.

No. 55.—Hamilton No. 2. Sold by Red River Oil Co. to Corsi-
cana Petroleum Co. Elevation, 1191. Depth, 1038, Drilling com-
menced August 23, 1911, Drilling finished September 7, 1911.
0il sand 533 to 553. Oil sand 959 to 978, Drilling was begun
again October 10, 1911, 0Oil sand 1000 to 1020, Big pay sand
1020 to 1039. Plates IX, A, and X, B. .

No. 56.-—Hamilton No. 1. Sold by Red River 0il Co. to Corsicana’
Petroleum Co. Elevation, 1188, Depth, 974%. Drilling commenced
July 21, 1911, Drilling finished August 7, 1911, Showing oil 60
feet, Small gas 70 feet. Gas sand 787 to 800 feet. Oil sand 950
to 974 feet 6 inches. Plates X, B, and XIT, A.

No. 57.—Hamilton No. 3. Sold by Red River 0il Co. to Cor-
sicana Petrolenm Co. Elevation, 1185. Depth, 990. Drilling com-
menced August 31, 1911. Drilling finished September 17, 1911.
Water sand 20 to 23. Ofl sand 957 feet 6 inches to 978 feet 6
inches. Drilling was begun again November 93, 1911, (Good sand
to 990. Stopped in red rock at 990. Plate X, B, and XTI, A,

No. 58.—Hamilton No. 4. 8ocld by Red River 0Oil Co, to Corsi-
cana Petroleum Co. Elevation, 1180. Depth, 1125. Drilling com-
menced September 20, 1911, Drilling finished October 10, 1911.
O] sand 997 to 1014. Salt water at 1020. 0il sand at 1038 feet
6 inches, B8alt water at 1125, Plugged back to 1040 and put on the
pump. Plate X, B.

No. 59.—Hamilton No. 5. 8old by Red River Oil Co. to Corsi-
cana Petroleum Co. Elevation, 1180, Depth, 1018, Drilling com-
menced September 21, 1911 Drilling finished October 5, 1911, 0il
sand 1012 to 1018. Stopped in good sand. Plates IX, B, and X, B.
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No. 60.—Putnam No. 9.
1189, Depth, 1037, Drilling commenced September 11, 1911. Drill-
ing finished October 27, 1911,
of 8-inch casing; 955 feet of 6-inch casing; 1037 feet of 4-inch cas-

ing. This well came in flowing 400 barrels.

Red mud and ¢lay. ..

sravel and water......
Lime shell........ ....
Dark sand. . ...... ....
Sand rock......... ...
Blue gumbo..........
Hard sand..........
Broken lime..........
Red mud..............
Blue shale............
Sand rock............

Broken sand .......

Soft sand.............

Gypsum

Lime rock............
Blue shale............
Gypsum rock..........

Lime rock..........
Red and blue shale. .

Softsand...........

Corsicana Petroleum Co.

40 feet of 10-inch casing:

al
.. 63
70
80
87
204
.. 215
274
294
311
315
325
.. 329
.. 340
.. 346
.. 381

Red mud and boulders. 376

Black slate.. . .........

Red mud...........

T.ime rock.... ....... .
Broken slate... ... . ...
Hard lime............
Red mud.............
Sand rock............
Blue and red shale... ..

Lime roclk......., ..
Blue gumbo........

Hard blue slate..... ...
Sand Rock............
Red shale. ............

Hard lime.......

Red and blue shale....
Sand rock............
Blue shale. ... .. ... ..

390
o 402
424
430
435
439
445
449
.. 4868
o 472
482
431
495
500
511
321
328

Klevation,

547 feet

Plate 1X, A,
Feet
To Thickness
18 16
19 3
22 3
41 19
51 10
63 12
70 7
30 10
87 7
204 117
215 11
274 59
294 20
311 17
315 4
325 10
329 4
340 11
346 L3
361 15
376 15
390 14
402 12
424 22
430 6
435 5
439 4
445 3
449 4
468 19
472 4
482 10
491 9
495 4
500 5
511 11
521 10
528 7
536 8
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Red and blue shale... .

S8and rock............

Blue slate..

Hard sand. e

Broken she]]y r0ck

Red gumbo...........

Hard slate............

Sand rock............
« Blue shale.

Red gumbo

Shale and hroken rock..

Sand roek............
Shale and mud........
Hard sand............
Red and blue mud.....
Red and blue shale....
Hard lime............
Blue shale...........

Red and blue shale. ...
Red gumbo._..". ... ...
il sand.

Blye gumbo e
Broken rock and sha]e.
Ofl gand..............
Gypsum rock.........
0il sand.............
Gypsum rock.........
White tale............
(Qil, sand..

No. 61.—Putnam No. 8.
1187, Depth, 990,

finished September 20, 1911. Plate X1, A
From
Red clay and sand..... 0
Red mud and gravel
{(water) .. . 16
Red shale and mud.... 26
Shelly rock.. e 76
Red shale......... .. .. g1
Gravel and hard shale.. 270
Flint rock............ 280

536
546
550
590
600
621
625
641
662
668
686
700
722
783
797
816
821
856
874
880
802
910
946
955
968
970

Fd

546
550
590
600
621
625
641
662
668
686
700
722
783
797
816
821
856
874
880
902
910
946
9455
968
970
1011
1015
1018
1024
1030
1033
1037

Corsicana Petroleum Co,
Drilling commenced August 26, 1911,

Feet
To
16

26
76
81
270
280
284

10
4
40
10
1
4
16
21
[
18
14
22
61
14
19
5
35
18
6
22
8
36
9
13
2
11
4

L W

Elevation,
Drilling

Thickness
16

10
50

5.
189
10
4
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Red gumbo........... 284 290 6
Lime shell............ 290 292 2
Hard shale and boulders 292 300 8
Red gumbo........... 300 314 14
Lime rock........... 314 317 3
Shale and boulders..... 317 327 10
Hard shale............ 327 350 23
Hard lime shell........ 350 365 5
Hard shell rock........ 3556 374 19
Hard dark shale..,.... 374 380 6
Hard bed boulders...,.. 380 383 3
Red shale............. 383 396 13
Hard houlders........ 39%6 399 3
Hard shale and shelly

rock ............... 3%9 415 16
Red gumbo,.......... 415 425 10
Lime rock............. 425 428 3
Red gumbo........... 428 435 7
Gumbo and shelly rock. 435 500 65
Hard shale and shelly

rock .............. 500 507 7
Lime rock............. 507 510 3
Sand rock............ 510 T 515 5
Hard shale and lime

shells .............. 515 521 6
Gypsum rock.......... 521 525 4
Sand rock............ 525 529 4
Shale and boulders.... 529 531 2
Sand rock............ 531 537 6
Hard shale......._..... 537 551 14
Boulders and shale. ... 551 HB84 38
Sand rock............ 584 Hh88 4
Red and blue shale..., 588 636 48
Lime rock............. 638 639 3
Hard shale........... 639 690 51
Blue gumbo........... 690 719 29
Lime shell............ 719 721 2
Blue shale............ 721 735 14
Blue gumbo.......... 735 750 15
Red and blue shale..... 750 800 50
Gas, sand............. 800 806 [
Red and blue gumbo... 806 817 11
Hard shale............ 817 825 ]
Red gumbo, tough..... 825 | 845 20
Red and blue shale.... 845§ 961 116

Oil, sand............. 961 990 29
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No. 62.—Putnam No. 11. Corsicana Petroleum Co, Blevation,
1185, Depth, 1008, Driliing commenced September 27, 1911.
Drilling finished October 28, 1911, 48 fe=t of 10-inch casinz:; 978
feet of 8-inch casing; 1008 feet of 4-inch casing, Plate XI, A.
Feet:
From To Thickness

Redeclay.............. [\] 16 16

Gravel, water..... cees 16 28 10

Red mud and gravel. .. 26 111 54

Sand, oil trace......... 80 83 3

Red mud and gravel... 83 328 243

Hard lime....... 326 -329 3

Red mud and boulders . 329 367 38

Hard lime............. 387 370 3

Red mud... Cheen.. 370 390 20

Hard lime............ 3890 393 3

Red mud............ 393 425 32

Hard lime............ 425 427 2.

Red mud and boulders 427 528 101

Hard lime.. 528 534 6

Blue gumho .o 534 546 12

Red mud and boulders 546 552 6

Sand rock, 0il......... 552 557 5

Water, gand........... 567 562 5

Hard lime. .... 062 570 8

Red mud boulders 570 620 50

Red and blue Shale.... 620 745 125

\ Hard lime............ T45 748 3

Blue and red shale.... 748 790 42

- Lime rock............. 790 792 2

Blue and red shale..... 742 798 6

Lime rock. . 798 799 1

Blue and red shale.. 799 824 25

Red mnd and boulders 824 892 68

Red and blue shale.... 892 978 86

Broken sand.......... 978 983 )

il sand, open........ 983 1000 17

Red mud............. 1000 1008 8
No. §3.—Putnam No. 12. Corsicana Petroleum Co. Elevation,
1181, Depth, 1023, Drilling commenced October 10, 1911. Drill-
ing finished November 16, 1911. 84 feet of 10-inch casing; 1006

feet of

tion 125 harrels.

$-inch casing: 18 feet of 6-inch perforated.
Plates XI, A, and XII, A.

Initiel produc-
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Red mud.............
Water, sand..........
Red elay..............
Mud and shale........
Sand, oil ............
S8and and boulders.....
Shelly rock and shale. .
Lime roek...........
Mud and gravel.......
Shell, rock and shzale. .
Mud and boulders....
Hard shale..........
Red gumbo..........
Lime rock...........
Shale and shelly rock. .
Blue gumbo..........
Hard sand, oil.......
Blue gwmbo and

boulders ..........
Lime rock...........
Blue gumbo..........
Hard lime...........
Mud and boulders.....
Lime roek...........
Blue mud and gravel. .
Dark hard slate. ......
Hard lime...........
Blue gumbo..........
Hard lime...........
Blue gumbo..........
Lime tock...........
Red mud and shale. ..
Dry sand............
Blue gumbo..........
Lime roek...........
Gumbo and boulders. .
Hard sand, trace.....
Blue gumbo and

boulders ..........
Sand, oil.......... ..
Blue gumbe and sand.
Idme rock...........
Blue gumbo..........
Lime roek...........
Blue gumbo....... ...

16
24
52
88
95
109
153
160
203
267
285
309
340
342
354
358

383
394
398
400
103
415
421
433
446
452
464

467 -

479
481
517
529
537
544
B67

591
623
644

Feaot:
To

16

24

52

88

95
109
153
160
203
267
285
309
340
342
354
358
383

394
398
400
403
415
421
433
446
452
464
467
479
481
517
529
537
544
567
591

623
644
660
673
747
750
770

Thickness

16

8
28
36

T
14
44

7
43
64
18
24
31

L)

r

12
4
25

36
12

23
24

32
21
16
13
74

20
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Lime rock.........
Shale and sand.....
Gumbo and shaie. ..
Sand, oil..........

Blue
Hard
Blue
Hard
Lime
Blue
Blue
Blue
Blue

Red and blue shale. ..
Shale and dry salt. ..
0Oil sand...........

No 64, —Pltnam No. 10,
1188. Depth, 19065,
finished Oect. 27, 1911,

Red clay..........
Water gravel....... ..
Red clay and gravel. ..
Oil sand...........
Red and blue shale. ...
Sand, oil..........
Red and blue shale. . ..
Red gumbo...,....
Blue and red shale.. ..
Sand and gravel. ...
Red and blue shale. ..
Lime tock.........
Blue and red shale....
Red gumbo........
Red and blue ghale. . .,
Lime rtock.........
Red and blue shale.. ..
Red gumbo........
Lime rock.........
Red and blue shale...
Lime roeck.........
Red and blue shale. ..

.. 170 772
..o 772 780
.. T80 820
.. 820 836
.. 836 850
.. 850 854
.. B854 887
.. B97 909
.. 909 917
.. 917 337
Lo 917 937
.. 937 9556
.. 955 976

976 988
.. 988 1006
.. 1006 1022
.. 1022 1023

Corsicana Petroleum Co.

Drilling commenced Sept. 26, 1911.
42 feet of 10-inch casing;
inch casing; 1065 feet of 6-inch casing.

Plate IX, A.

173

10
16
14

43
12

20
18
21
12
18
16

Elevation,
Drilling

815 feet of 8-

Feet

From To Thickness
. 0 16 16
16 28 12
28 15 17
.. 45 63 18
62 79 16
.. 79 85 6
85 195 110
.. 195 210 15
210 285 15
.. 285 290" 5
290 315 25
.. 315 317 2
317 335 18
.. 3385 355 20
355 393 38
.. 393 396 2
396 406 10
.. 408 439 a3
.. 4398 442 3
442 453 11
.. 453 455 2
455 465 10
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Depth, 1077.
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Red gumbo..........
Red and blue shale. ..
Lime rock...........
Red and blue shale. ..
Broken sand, oil......
Blue gumbo. .......
Lime rock...........
Blue gumbe..........
Red and blue shale. ...
Blue gumbo..........
Red and blue shale. ...
Hard lime...........
Red and blue shale. ...
Sand rock...........
Red and blue gumbo. .
Lime shell...........
Red and blue shale, ..
Blue gumbo..........
Red and blue shale. ..
Tough red gumbo....
Red and blue shale. ...
Red gumbo..........
Red and blue shale. ...
Oil sapnd.............
Red and blue shale...
Lime rock...........
Red and blue shale. ..
Red gumbo ........,.
Red and blue shale. . ..
Red gumbo..........
Red and blue shale. ..

Oil sand. .....

Red and blue shale...
Sand rock, dry.......
0Oil sand.............

Surface .............
Gravel ..............

Sand showing oil......
Red mud............
Oil sand.............
Red mud and boulders.

465
495
505
517
581
565
567
559
566
600
615
635
638
680
690
726
730
740
750
758
767
780
305
513
815
865
867
877
892
910
916
974
993
1032

90

495
505
517

531

5565
567
559
665
600
615
635
638
680
690
726
730
740
750
758
767
780
805
813
315
865
867
877
892
310
916
974
993
1032
10556
1065

Fee
To
i2
18
45
71
85
30
115

30
10
12
14
24

35
15
2u

42
10
36

4
10
10

8

9
13
25

8

2
50
2
10
15
18

6
58
19
39
23
10

Corsicana Petroleum Co. Elevation,
Plates IX, A, and XI, A.

“Thicknesa

12

6
27
26
14

5
25
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Oil sand............. 115
Red mud............ 121
Hard shell........... 129
Red shale,........... 131
Hard shell,.......... 151
Red shale........... 155
Red mud and boulders. 171
Hard shell........... 192
Red mud............ 186
Oit gsapnd ............ 210
Red mud and boulders. 218
Grave] and mud...... 236
Red mud............ 244
Oil sand. ............ 261
Red mud............ 284
Mud and grayel...... 289
Hard rock........... 299
Red mud............ 304
Hard rock........... 3286
Blue mud............ 328
Blue mud and boulders 346
Hard rock........... 380
Red mud, ........... 388
Oil sand............. 409
Blue mud............ 432
Hard shell........... 448
Blue mud and boulders 452
Hard rock........... 472
Red and blue mud.... 474
Hard shell........... 484
Blue mud........... 488
Hard lime rock....... 509
Blue and red shale... 518
Sand rock............ 545
Blue gumbo.......... 556
Blue and red shale... 578
Red gumbo.......... 584
Blue and red shale... 597
Blue gumbo.......... 622
Hard flint........... 626
Blue shale........... 635
Hard shell........... 655
Blue and red shale... 658
Hard sand rock...... 663
Red gumbo.......... 678
Blue shale........... 684

Hard rock........... 7186

121
129
131
151
165
171
192
196
210
218
238
244
261
284
289
299
04
32¢
328
346
380
388
409

432

448
452
472
474
484
488
509
518
545
556
576
584
587
622
626
636
655
658
663
678
684
716
719

— [
N

175
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Blue and red shale....
Red mud and boulders.
Red and blue shale. ..
Sand rock...........
Gupbo and boulders. .
Blue shale...........
Hard rock...........
Blue and red shale.. ..

Bl ue gumbo and

boulders ..........
Sand rock...........

Blue mud and gravel..

Shale and gravel......
Oil sand., ............
Blue .slate............
Blue gumbo..........
Water sand..........

Gypsum rock.........

0Oil sand....... R
Red and hlue gumhbo. .

719
754
810
817
322
855
872
878

900
915
921
945
972
989
996

754
8190
817
8§22
855
872
878
900

915
921
345
972
989
996
1022
1033
1048
1096
1077

35
56

33
17

22

15

24
27
17

26
11°
15
28

No. 66.—Putnam No. 2. Coregicana Petroleum Co. Elevation,
1187. Depth, 985. Drilling commenced May 31, 1911. Drilling

finished June, 1911. Plate IX, A.

Boulders

Sand, show oil.......

Gumbo .............
Gumbo .............
Hard shell rock......
Gumbo .............
Hard rock...........

Gumbo .............

Tumbo

Feet
To
40
50
20
183
187
294
300
314
375
381
405
419
430
455
474
509
522
553
562
629
684

Thickness
40
10
30

103
4
107
6
14
61
6
24
14
11
25
19
356
13
3t
2

6
5h



Bureaw of Keonomic Geolvgy and Technology

Hard rock........

Gumbo

Gumbo

Shale

Shale

Gypsum and gumbo. ..

Shale

Sand oil..........

No. 67.—Putnam No. 18.

Drilling commenced Feh. 5, 1912.

Hard rock........
Hard rock........
Hard rock........
Gypsum and gumbo. ..

... 684 694
... 694 724
o T24 728
... 728 764
... 764 773
.. 1738 803
... 803 807

807 864
... RA64 904

904 964
L. 964 974
Lo 974 985

Corgicana Petroleum Co.

T

10
30

4
36

9
30

4
87
40
60
10
11

Depth, 992.

Drilling finished March 11, 1912,

386 febt 5 inches of 12 1-2-inch casing; 828 feet 10 inches of 10-

inch casing; 980 feet of 8-inch casing.

Brown soil........
Red shale........

Sand

White shale..........
Red sghale.........
Brown shale......
salt........
Brown shale......
White shale.......
Red shale_ .. _....
Sand, oil and gas. .
Sand, oil and water. ..
Red rock.........
White shale.......
Red shale........
Hard lime........
White slate.......
Red rock.........

Sand,

Sand, oil

Red rock.........

White slate.......
Red shale,.......
White slate.......
Sand, oil show....
‘White shale.......

Plate IX, A,

Feet

From To Thickness
A 0 15 15
e 15 100 85
... 100 105 b
... 105 150 45
... 150 235 85
... 236 2756 40
... 27b 285 10
... 285 300 15
.. 300 340 40
... B340 360 20

360 400 40
... 400 410 10
c.. 416 521 111
... 521 550 29
... bBbo 600 50
e 600 674 T4
... 674 678 4
N 678 708 30

708 715 7
... Tib 732 17
... 732 810 78 X
... 810 828 18 i
... B28 831 2 :
... 831 837 6
... 837 880 42
... 880 883 3
.. 883 980 97
... 980 990 10
... 999 392 2
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No. 68.—Putpam No. b.
Depth, 1089,
finished Sept. 23, 1911.
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Red sand and clay. ...
Brown slate..........
Quicksand (water)....

Hard shelly rock......
Brown slate and mud.
Red mud and gravel..
Red gumbo..........
Hard shelly rock.....
Red mud and gravel. ..
Sand showing oil. .. ..
Red and blue shale. ..

Blue mud, thin shells. .
Dry sand rock.......
Blue gumbo..........
Hard flint rock.......
Red and blue shale.. ..
Lime rock...........
White tale...........
Lime shelly rock.....
Red and blue shale...
Flint rock...........
Tough red gumbeo. . ...
Red and blue shale. ..
Blue gumbo..........
Hard flint rock.......

Blue gumbo and

boulders ..........
Lime rock ......
Shelly slate, dark.....
Red mud and shale. ..
Lime shell...........
Blue gumbo...........
Flint rock, hard......
Red mud and shale. ..
Hard dark slate......
Blue mud and shale. ..

130
210
274
278
287
309
317
327
337
361
370
371
385
386
388
396
408
413
418
430
436
4317

443
456
458
476
515
517
526
532

565

585

Feet-
To
8
16
23
63
80
83
33
90
130
210
274
278
287
309
317
327
337
361
370
371
385
386
388
396
408
413
418
430

© 436

437
443

456
458
476
515
17
626
532
665
585
637

Corsicana Petroleum Co, Elevation,
Drilling commenced Aug, 1, 1911, DrilHog
Plates IX, A, and XII, B.

Thickness
8
8
i

40
17
3
5
2
40
80
64
4
9
22
8
10
10
24
9
1
14
1
2
8



Bureau of Economic Geology and Technology 179

Lime rock........... 637 839 2
Blue gumbo.......... 639 645 [
Lime rock........... 645 655 10
Hard dark slate...... 655 679 24
Sand showing oil and

=21 679 704 25
Red mud and shale... 704 729 256
Hard dark slate...... 729 734 5
Flint rock........... 734 772 38
Gypsum rock......... 172 776 3
Blue gumbo.......... 775 784 9
Red mud and boulders 784 821 37
Hard sand rock, dry... 821 824 3
Blue gumbo.......... 824 841 17
Dry sand............ .- 841 846 4
Blue mud and gravel.. 845 887 42
Dark hard slate...... 887 909 22
Red and blue shale... 909 946 37
Red gumbo.......... 946 964 18
Oil sand............. 964 970 8
White tale........... 9740 972 2
Bed mud and boulders 972 979 7
Qil gapd. ............ 979 9388 9
Red gumbo.......... 988 995 7
Red mud and houlders 995 1023 28
Red gumbo.......... 1023 1046 23
Gumbo and gravel.... 1046 1055 9
Hard sand, dry....... 1055 1062 7
Qil gand............. 1062 1088 26
White tale. . ......... 1088 1089 1

No. 69.—Putnam No, 3. Corsicana Petroleum Co. Elevation,
1200. Depth, 1901, This well was the first well drilled into the
deep sand and had an initial produection of 1600 barrels. Nine
months later il was still fiowing about 600 barrels. Plates IX, A, and
XI, B.

Feeot
From To Thickness
Red sand and gravel. .. 0 18 18
Hard sand........... 18 19 1
Red tough mud....... 19 27 8
Packed sand......... 27 43 16
Red shale and gravel. . 43 78 35
Brown slate and mud.. 78 100 22
Hard gravel and ghells 100 112 12
Red mud............ 112 116 4

Mud and gravel....,. 116 121 5
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Flint stone sheils..... 121 122 1
Red mud and gravel... 122 181 59
Flint shells.......... 181 183 2
Red mud and gravel.. 183 282 99
Broken sand rock...,. 282 283 1
Red mud and gravel... 283 323 40
Shell rock........... 323 343 20
Red mud and gravel... 343 390 47
Broken sand, show eil. 390 396 6
Red shale........... 396 406 9
Hard rock........... 405 407 2
Broken shells, hard,.. 407 427 20
Hard flint rock....... 427 429 2
Red and blue shale... 429 444 15
Hard flint shell, ..., .. 444 445 1
Mud and gravel...... 445 465 20
Hard flint shells... ... 465 466 1
Red mud and gravel... 466 485 19
Hard flint rock....... 485 486 1
Mud and gravel...... 4186 495 9
Hardest flint rock..... 495 496 1
Broken rock......... 496 502 8
Blue and red shale,,.. 502 542 40
Broken shell......... 542 544 2
Red and blue shale... 544 560 16
Hard broken rock..... 560 5717 17
Red and blue shale... 5§77 . 691 114
Hard broken roeck.... 691 701 10
Red and blue shale... 701 726 25
-0il sand, broken...... 726 752 26
White tale........... 752 756 4
0Oil sand, szlt water and
o oslate ............. 756 780 24
Red and blue shale.... 780 784 4
Hard flint shell....... 784 786 1
Red and blue sghale... 785 850 65
Red mud and gravel... 850 887 37
Red and blue shale... 887 940 53
Red mud and boulders 940 960 20
Red and blue shale... 960 1049 g9
Sand, show eil.... ... 1049 1057 8
Red and blue gumho... 1057 1069 8
Red mud and boulders 1069 1108 39
Blue gumbo and fine
sand ............. 1108 1112 4
Red mud and gravel... 1112 1180 68

Water gand.......... 1180 1195 15
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Blue gumbo and

boulders .......... 1195 1229 25
Hard broken water

sagnd rock.......... 1220 1267 47
Blue gumbo and

boulders .......... 1267 1318 51
Water sand.......... " 1318 1326 8
Blue gumbo and

boulders .......... 1326 1340 14
Hard sand rock....... 1340 1348 8
Blue mud and boulders 1348 1369 21
Red joint clay........ 1369 1389 20
Red mud and gravel... 1389 1445 58
Red hard boulder..... 1445 1449 4
Red znd blue mud and

gravel ............ 1449 1469 20
Red and blue shale.... 1469 1565 36
Blue gumboe and

boulders .......... 1505 1526 21
Hard sand........... 1526 1530 4
Soft blue shale and mud 1530 1549 19
Hard flint rock....... 1549 1551 2
Biue shale........... 1551 1568 17
Hard flint rock....... 1568 1570 2
Soft blue shale....... 1570 1602 32
0il sand, tested....... 16062 1607 5
White tale........... 1607 1609 2.
Red mud............ 1609 1617 8
Hard red and blue shale 1617 1620 3
Hard flint. .......... 1620 1622 2
Blue shale........... 1622 1638 16
Shelly rock. ......... 16328 1639 3
Hard cavey shale ..... 1639 16556 16
Blue gumbo and sand,

possibly water...... 1655 1663 8
Brown shale......... 1663 1683 20
Blue gumbo and

boulders .......... 1683 1696 13
Blue shale........... 1696 1704
Hard flint........... 1704 1707 3
Hard gumbo......... 1707 1715
Red shale........... 1715 1729 14
Sand, trace of oil..... 1729 1731 2
Blue gumbo.......... 1731 17356 4
Blue and red shale.... 1735 1780 45
Hard flint rock....... - 1780 1790 10

Soft rock............ 1790 1791 1
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finighed April, 1911.

Hard flint rock....... 1791 1802 11
Blue gumbo.......... 1802 1806 4
Hard flint rock....... 1806 1808 2
Soft blue gumbo...... 1808 1809 1
Hard flint...... “.... 1809 1811 2
Hard black slate...... 1811 1840 29
Dark blue gumbo and

boulders .......... 1840 1848 8
Red and blue shale..., 1848 1859 11
Hard cap rock........ 1859 1861 2
Porous, oill rock and

fossil (tested)...... 1861 1867 [
Hard rock........... 1867 1869 2
Hard black slate...... 1869 1885 16
Red mud and gravel... 1885 1887 2
Blue gumbo and

boulders .......... 1887 1890 3
Qil sand, good....... 1890 1901 11

No. 70¢.—Putnam No. 1. Corsicana Petroleum Co. Elevation,
Depth, 1629, Drilling commenced Oct., 1910. Drilling
Plates IX, A, and XII, B.
Feet:
From To Thickness

Soil ..., .. ... ..... 0 7 ki
Sand rock........... 7 32 26
Red mud............ 33 101 68
Sand rock........... 101 107 6
Red mud............ 107 171 64
Sand roek........... 171 177 6
Red mud............ 177 256 79
Sand roek........... 256 283 27
Red mud..........., 283 317 34
Sand rock........... 317 334 17
Red mud............ 334 365 31
Sand rock........... 365 386 21
Sand, show oil........ 386 388 2
Shale ... .......... 388 392 4
Hard sand rock....... 392 394 2
Shale ............... 394 408 14
Shells .............. 408 412 4
Red mud............ 412 428 16
Hard flint rock. .. ..., 428 431 3
Mized mud.......... 431 453 22
Hard rock........... 453 455 2
Mizxed mud a nd

boulders .......... 455 484 29
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Mixed mud...........
Shale ...............
Mizxed mud..........
Rock and shells......
Mixed mud..........
Hard rock and shells. .
Blue shale...........
Red mud............
Hard slate...........
Hard rock and shells. .
Shale ..............
Sand rock............
Shell and rock.......
Mud and shale.......
Mixed mud and

boulders ..........
Mizxed mud..........
Hard rock...........
Shale and mud.......
Shale ..............
Sand, show oil........
Mud and boulders.....
Sand, show oil.......
Mud and boulders. ...,

Mud and boulders.....
Hard slate...........
Sand, show oil.......
Blue mud and shale. ..
Hard rock...........
Blue mud and boulders
Gypsum ............
Hard rock...........
Gypsum and gumbo... .
Hard rock...........
Shell rock...........
Mixed gumbo and sand.
Hard sand rock.......
Gypsum and gumbo. ..
Hard sand rock......
Hard rock and shale. ..

Gumbo .............
Hard rock...........
Shale

1178
1192
1207
1213
1224
1227
1243
1264
12886
1347
1362
1376
1383
1395
1404
14079

504
512
519
532
575
582
623
633
646
659
693
708
713
899

948

969

973

891
1004
1008
1038
1060
1070
1103
1106
11186
1138
1163
1176
1178
1192
1207
1213
1224
1227
1243
1264
12886
1347
1352
1375
1383
1395
1404
1407
1432

20
8

7
13
43
T
41
10
13
13
24
15
5
186

49
21

18
13

30
22
10
33

10
22
25
13

14
15

11
16
21
22
61
23

12

25

183
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No.
1195.

No.
1198.
finished Dec, 25, 1911,
8 1-4-inch casing.

The (Muversity of Texas Bulletin

Hard shell rock....... 1432
Gumbo ............. 1440
Roek ............... 1465
Gumbo ............. 1469
Shell rock........... 147%
Shale ............... 1485
Gumbe ............. 1494
Rock and shale...... 1503
Gumbo ............. 1515
Sand, show oil and gas 1531
Shale .............. 1543
Gumbo ............. 1547
Shale .............. 1567
Gumbo ............. 1582
Hard flint rock....... 1598
Gumbo ............. 1601
Shale, ofl............ 1616
Oil ... o ... 1622

71.—Putnam No. 6. Corsicana Petroleum Co.

Depth, 1973.

72.—Putmam No. 15. Corsicana Petroleum Co.
Depth, 1078. Drilling commenced Nov, 14, 1911,
39 feet of 10-inch casing;
Plates X1, A, and XII, A,

From
Red soil............. 0
Yellow sand.......... 5
Red and blue mud. ... 8
Sand rock........... 16
Red shale............ 19
Red and blue shale,. .. 39
Slate and lime shale. .. 75
Red and blue shale. . .. 83
Oil sand............. 110
Red and blue shale... 114
Sand rock, oil........ 122
Red and blue shale... 135
Red gumbo.......... 200
Red and blue shale... 215
Hargd shale and slate... 260
Red gumbo.......... 264
Slate and shale....... 289
Red gumbo.......... 294

Red and blue shale.... 310

1440
1465
1469
1477
1485
1494
1503
1515
1531
1543
1547
1567
1682
"1598
1601
1616
1622
1628

To
5
&
16
19
39
75
83
110
114
122
135
200
215
260
264
289
294
310
360

Feet:

(5]

6w o0 00 O O

Elevation,

Elevatien,
Drilling

1053 feet of

Thickness

5

e 00 oo
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Red gumbo.......... 360 375
Lime shell........... 375 381
Red and blue shale... 281 426
Hargd blue and red shale

and lime shells,.... 426 444
Red and blue shale.... 444 464
Lime rock ........... 464 468
Red and blue shale... 468 491
Lime shell........... 491 494
Red and blue shale.... 494 515
Lime sheil........... 515 517
Red and blue shale. .. 517 550
Iime shell........... 550 555
Red and blue shale... 555 577
Hard lime rock....... 5717 594
Red and blue shale... 594 600
Lime rock........... 600 605
Red gumbo.......... 605 630
Qil sand............. 630 636
Red gumbo.......... 636 654
Lime shell........... 664 657
Hard red and blue shale 657 636
Red gumbo.......... 686 700
Hard red and blue shale 700 716
Lime rock........... 710 721
Red and blue shale.... 721 756
Red gumbo.......... 756 771
Lime shell,.......... 771 778
Red and blue shale.... 775 820
Red gumbo.......... 820 838
Lime shell........... 838 844
Red and blue shale.... 844 834
Red gumbo.......... 884 296
Oil sand............. 896 900
Red gumbo.......... 900 906
Lime rock........... 906 511
Red and blue shale... 911 971
Lime rock........... 971 977
Red and blue shale... 977 1022
Red gumbo.......... 1022 1044
Blue shale........... 1044 1053
Oilgand............. 1063 10790
Blue shale........... 1070 1078

No, 73.—Waggoner No. 16.
Depth, 1950,
Figure K.

Producers Oil Co.

Initial production flowing 200 barrels.

185

Elevation, 1192,
Plate VII1, A
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Samples examined:

The University of Te

1840-1846.

xas Bulletin

A white compact limestone,

contajning small bivalves and some dark organic fragments often

large but indistinct.
fragmenis and marcasite.

Fusulina,

were noted in this dark rock,

Some dark grey limestone with many fossil

Fenestella and a coral (?)

Feet
From To Thicknesas
Red clay............. 1] 11 11
Hard lime.,......... 11 13 2
Sand rock........... 13 56 43
Blue shale........... 56 81 25
Lime rock........... 31 83 2
Hard blue shale...... 83 104 21
Lime rock........... 104 106 2
Blue shale........... 106 109 3
Lime rock........... 109 115 - 6
Blue shzale........... 115 133 18
Rock ............... 133 137 4
Red shale........... 137 170 33
Lime rock.,......... 170 176 6
Blue ghale........... 176 240 64
Lime rock........... 240 2456 b
Blue shale........... 245 287 22
Lime rock........... 267 271 4
Blue shale, sand. ... .. 271 285 14
Lime rock........... 285 292 1
Shale and gumbo,.... 292 322 30
Red rock............ 322 326 4
Blue shale........... 326 362 36
Chalk .............. 362 368 6
Lime rock........... 368 369 1
Gumbo ............. 369 406 3
Blue shale........... 4086 413 7
Red shale........... 413 440 27
Lime rock........... 440 446 6
Shale .............. 446 457 11
Lime rock........... 457 459 2
Blue shale........... 459 466 7
Sand and shale...... . 466 471 B
Lime and water sand.. 471 480 ]
Blue shale........... 480 530 i11)
Sand rock........... 530 5490 10
Red shale........... 540 661 11
Hard white lime...... 551 556 &
Hard blue shale...... 556 661 105
Lime roek........... 661 673 ' 12
Gyp and lime........ 673 6R2 9
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Blue shale........... 682
Sand rock, oil........ 709
Blue and white shale.. 723
Soft sand, rock, oil.... 729
Hard white gyp....... 744
Soft sand, oil........ 762
Red gumbo.......... 769
Hard sand, oil...... . 803
Blue and white shale.. 809
8and rock, oil........ 868
Blue ghale........... " 876
Sand rock, oil........ 906
Blue shale........... 913
Red rock and boulders 940
Blue shale........... 1009
Gumbo ............. 1017
White lime.......... 1050
White sand.......... 1067
Blue shale........... 1062
Hard white sand...... 1096
Blue shale........... 1103
Slate and shale....... 1133
Hard lime........... 1156.
Soft white sand. ... ... 1161
Shale and slate....... 1174
Red and white shale. .. 1210
White sand water..... 1240
Red shale........... 1261
Band water..,.,....... 1311
Shale and gumbo..... 1342
Red gumbo.......... 1375
Hard lime........... 1404
Red gumbo.......... 1408
Blue shale and
boulders .......... 1421
Red gumbo boulders.. 1450
Band rock ........... 1469
Blue shale........... 1476
Hard white sand...... 1480
Soft brown sand...... 1485
Shale and boulders.... 14930
Lime rTock........... 1510
Gumbo ............. 1513
Lime roek........... 1540
Blue shale........ .., 1543

Blue and white gumbo 1565
Sand rock........... 1582

709
723
729
T44
162
769
803
809
868
876
906
913
940
1009
1017
10590
1057
1062
1098
1103
1133
1156
1161
1174
1210
1240
1261
1311
1342
1375
1404

"1408

1421

1450
1469
1476
1480
1485
1490
1510
1513
1540
1543
1565
1582
1586

27
14
6
15
8
17
34
6
59
8
30
T
27
69
8
33
1
5
34
7
30
23
5
13
36
30
21
50
31
33
29
4
13

29
19
7
4
5
5
20
3
27
3
22
17
4

187
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Gumbo and shale..... 1586 1593 7
Sand rock........... 1593 1598 5
Shale and boulders.... 1598 1621 23
Blue and red shale.... 1621 1634 13
Lime rock........... 1634 1641 7
Blue gumbo.......... 1641 1692 51
Shale and boulders. ... 1692 1709 17
Lime rock........... 1709 1715 6
Red shale........... 1715 1745 310
White rock.......... 1748 1751 6
Lime and. gyp........ 1761 1801 50
Blue lime............ 1801 1803 2
Shale and boulders.... 1803 1840 37
White lime.......... 1840 1851 11
Red and blue shale... 1851 1857 6
Brown sand rock..... 1857 1859 2
Blue shale........... 1859 1864 5
Sand rock oil,....... 1864 1879 15
White lime and gyp... 1879 1886 7
Oil sand............. 1886 1917 31
Blue shale........... 1917 1931 14
Oil sand............. 1931 1850 19

No. T4.—Waggoner No. 8, Producers Qil Co. Elevation, 1202.
Depth, 194%. Drilling commenced September 14, 1911, Drilling
finished November 30, 1911. Flowing 200 barrels, Plate VIII, B.

Feet.
From To Thickness
Red clay............. 1] 30 30
Band rock............ 30 61 31
Blue shale........... 61 68 7
White lime........... 68 76 8
Slate and shale....... 76 121 45
Sand roek............. 121 137 16
Hard white lime...... 137 140 3
Red and blue shale.... 140 205 65
Red mud and eclay..... 205 280 75
Sand and shale........ 289 307 27
Blue and white shale... 307 350 43
Soft red clay.......... 350 405 55
Hard rted rock....... 405 407 2
Blue shale............ 407 460 52
Hard white lime...... 460 490 30
Hard blue shale....... 490 507 17
Hard rock, slate... ..., 507 536 28

Hard blue shale...... 535 552 17
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Gumbo and boulders.. 552 280 28
Hard lime rock...... 580 - 587 7
Blue gumbo.......... 887 616 29
White lime........... 616 620 4
Red rock.............. 620 654 34
Blue shale............ 6544 668 14
Hard red rock........ 668 684 16
Hard houlders......... 684 698 14
Blue white lime........ 698 703 5
Hard white rock...... 703 710 7
Soft sand rock........ 710 733 23
Red and blue shale.... 733 755 22
Blue ghale,........... 755 764 9
Sand rock............ 764 784 20
Sand rock............ 784 788 4
Sand rock............. 788 801 13
Red and blue shale,... 801 870 69
Blue shale. .. ......... 870 8956 25
Red and blue shale.... 895 334 39
White rock. .......... 934 938 4
Gumbo and boulders... 938 978 40
Red and blue shale.... 978 1021 42
Hard white rock....... 1021 1023 2
Gumhbo and boulders... 1023 ,1053 30
Sand rock............ 10538 1069 16
Hard blue gumbo...... 1069 1093 24
Blue slate............ 1093 1113 20
Sand rock............ 1113 1117 4
Soft sand rock........ 1117 1133 16
Shaly pumbo........... 1133 1165 22
Hard red rock......... 1155 1171 16
Red and blue shale.... 1171 11931 20
Hard blue gumbo...... 1191 1231 40
Red and blue shale. ... 1231 1253 22
White sand rock...... 1253 1268 16
Shale and boulders.... 1268 1303 36
Hard blue shale....... 1303 1324 21
Soft white rock........ 1324 1329 5
White sand rock....... 1329 1364 36
Blue and red gumbo... 1364 1382 18
Hard lime rock....... 1382 1387 5
Hard blue shale....... 1387 1407 20
White lime rock....... 1407 1409 2
Hard blue gumbo ... .. 1409 1421 12
Shale boulders........ 1421 1446 2b
Hard red rock......... 1446 1451 b

Shale houlders........ 1451 14638 17
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Red and blue gumbo... 1468 1490 22
Blue and white shale. . 1490 1508 18
Sand rock............ 1508 1515 7
Red and blue shale.... 1515 1639 24
White and red rock.... 1539 1548 9
Blue shale .......... 1548 1573 25
Red and white roek... 1573 1578 5
Blue shale............ 1578 1597 1%
Brown and white rock 1597 1603 ]
Blue and white shale.. 1603 1629 26
Sand rock............ 1629 1643 14
Red roek............. 1643 1647 4
Blue gumbo..,.. PR 1647 16586 9
Blue shale............ 1656 1660 4
Hard red rock......... 1660 1671 11
Blue shale............ 1671 1690 19
White roek........... 1690 1693 3
Blue and red shale.... 1693 1723 30
‘Hard white and red rock 1723 1727 4
Red and blue shale. ... 1727 1730 3
White lime rock...... 1730 1737 T
Gumbo and boulders... 1737 1749 12
Red and blue shale. ... 1749 17566 7
Blue and red gumbo... 1766 1767 11
Lime ghale........... 1767 1785 18
Hard blue shale....... 1785 1793 8
Hard blue ghale....... 1793 1812 19
Hard blue lime....... 1812 1844 32
Black shale........... 1844 1848 4
Lime and gyp......... 1848 18556 7
Hard black shale...... 1855 1890 36
White shale........... 1890 1892 2
Lime and sand streaks 1892 1904 12
Blue shale............ 1904 1920 16
Soft lime shale........ 1920 1923 3
Sand rock............ 1923 1949 24

No. 76.—Waggoner No. 9. Producerg Oil Co. Elevation, 1196.
Depth, 1968. Drilling commenced September 5, 1911. Drilling
finlshed November 24, 1911.  Flowing 300 barrels. Plates IX, A,
and XI, B.

Feet
From To Thickness
Red and blue shale.... .. 0 135 136
Hard rock.. ........ 1356 137 2
Shale ................ 137 270 133

Shale (oil}........... 270 290 20
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Red and blue shale.... 290 590 300
Hard lime rock........ 590 600 10
Gumbo and shale...... 600 960 360
Broken oil, sand...... 960 1000 40
Shale and gumbo...... 1000 1150 160
Rock ..........co.o.nn 1150 1160 10
Shale ................ 1180 1250 90
Water, sand........... 1250 1280 30
Shale .....c..co..a... 1280 1425 146
Hard sand rock....... 1425 1431 L]
Blue gumbo.......... 1431 1660 229
Mixzed shale........... 1660 1840 180
Rock and gumbo...... 1840 1861 21
Lime rock............ 1861 1868 1
Blue slate .......... 1868 1882 14
Soft shale............. 1882 1887 5
Sand .....cc0naenann. 1887 1888 1
Blue shale............. 1888 1917 29
Hard rock............ 1917 1919 2
Gypand Hme.......... 1919 1929 10
Blue shale............ 1929 1934 3
Red shale............. 1934 1939 B
White mud............ 1939 1946 i
Ofl, sand............. 1946 1952 6
Limestone ............ 1952 1960 8
Oil, sand............. 1960 1968 8

No. 76.—Waggoner No. 10, Producers Oi1 Co. Elevation, 1200,
Drilling. Plates IX, B, and XI, B.

Feeat
From To Thickness
Red rock............. 1] 90 90
Blue shale............ 990 140 50
Shell ............... 140 143 3
Blue shale............ 143 176 32
Red shale............ 175 185 10
Blue ghale............ 185 2060 15
Red and blue shale..... 2090 400 200
Lime ghell............ 400 406 8
Red shale............. 4086 475 69
Blue shale............ 475 500 25
White shale........... 500 535 35
Red shale............ 536 600 b
Gray ghale............ 600 660 6O
Red and blue ghale.... 650 1025 376
Gray shale........... 1025 1050 26

Sand, oil at top....... 1060 1076 25
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Brown shale.......... 1075
Soft gumbo........... 1095
Water, sand. . 1155
Gumbo .............. 118¢
Sand ................. 1220
Hard gumbo.......... 1225
Hard sand............ 1360
Gumbo -.......0..... 1378
Hard sand............ 1435
Gumbo .............. 1445
Hard sand........... 1555
Gumbo ............. 1575
Lime rock............ 1585
Gumbo ............... 1596
Shale lime and shells.. 1620
Gumbo .............. 1640
Sand rTock............ 1660

No., 7T7.—Waggoner No. 11.

Depth, 1089.
ished November 20, 1911,

Plates IX, B, and XI, B.

Red clay..............
Water, sand...........
Red clay.............
Sand rock...........
Red shale............
S8and rock............
Blue shale.............
Lime rock............
Blue shale and shells. .
Lime rock.............
Shale and shells.......
Lime rock.............
Biue shale............
Lime tock............
Shale and rock.......
Rock lime............
Blue shale........
Gumbo ...............
Red shale.............
Rock lime.............
Blue shale............
Red shale.............
S8and rock............

1095
1155
1180
1220
1225
1360
1378
1435
1445
1555
1575
1585
1696
1620
1640
1660
16656

Producers Qil Co.

———Feet

From

iz
20
26
36
46
66
&4
87
130
132
172
175
180
182
260
265
285
300
344
350
400
436

To
12
20
26
36
46
RA
34
87

130
132
172
176
180
182

260

265

285

300

344
350
400
436
441

20
60
25
40

135
18
57
10

110
20
10
11
24
20
20

Elevation, 1208.

Drilling commenced October 10, 1911, Drilling fin-
1048 feet 8 inches of 8-inch line pipe.

Thickness
12
8
6
10
10
20
18
3
43
2
40
3
5
2
78
§
20
15
44
6
50
36
5
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Red shale............. 441
Gumbo .............. 463
Rock lime............ 470
Gumbo .............. 475
Rock lime............ 485
Blue shale............ 490
Sand ................. 521
Red mud............. b3l
Rock .............ot. 545
Shale ................ 546
Rock ................ 553
Shale ................ 554
Rock 563
Gumbo .............. 564
Roek 578
Shale 579
Rock 617
Shale 619
Rock 636
Gumbo 640
Rock ............... 643
Red mud............. 644
Gumbo .............. 649
Sand rock............ 670
Gumbo .........a... 698
Shale ................ 710
Sand rock............ 724
Shale ........... R 727
Rock 730
Shale ................. 733
Rock ........ccovivnnn. 761
Gumbo .............. 753
Sand rock............ 772
Gumbo .............. 776
Shale 835
Rock ................ 864
Shale ................ 857
Rock ............... 869
Shale ... ........... 872
Sand rock............ 892
Shale 895
Sand rock.. 899
Shale e 902
Gumbo .............. 908
Hard red rock........ 929
Red mud............ 1030
Gumbo .............. 1034

463
470
476
485
490
521
531
54b
546
553
554
563
564
578
579
617
619
636
640
643
644
649
670
698
710
724
727
730
133
761
753
772
776
835
854
857
869
872
882
895
899
902
908
929
1030
1034
1038

22
T
5

10
b

3

10

14
1

—
-1

= [
S N R el e

= = - = — e B2 b0
2 DO G2 D T Wk A B 00 80 L3 OO W B 00 e OT

20
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Shale ............... 1038 1045 7
Lime rock............ 1045 1050 5
Oil sand........coivvr. 1060 1088 38
Red mud............. 1088 1089 1

No. 78.—Waggoner No. 14. Producers Oil Co. Elevation, 1218.
Drilling. Plate IX, B.

Feet
From To Thicknesa
Red clay.......c...... 0 20 20
Sand ..........0..... 20 40 20
Blue shale............ 40 75 36
Red shale............. 75 110 35
Shale and shells....... 110 210 100
Sangd, oil.............. 210 220 10
Shale and shells....,.. 220 480 260
Hard rock............ 480 435 5
Blue sghale............ 485 500 15
Hard rock............ 500 506 5
Shale, shells and rock.. 505 616 110
Hard rock............ 615 623 3
Gumbo -............. 623 670 47
Hard flint............. 670 674 4
Blue shale............ 674 750 76
Soft rock............ 760 763 13
Gumbo ............... 763 830 67
Rock, sand, gas, oil.... 830 842 13
Gumbo ........0c... .. 843 . 850 7
Hard lime rock....... 860 868 8
Red shale............ 858 873 i5
Soft roek............. 873 903 30
Sand roek............ 903 914 i1
Shale ................ 914 922 8
Rock ............... 922 926 4
Shale ..........c.veun. 926 347 21
Rock ............, v 947 357 10
Bhale ................ 967 994 37
Rock and boulders..... 994 1007 13
Shale ........... 0., 1007 1013 6
Rock ................ 1013 1017 4
Shale ................ 1017 1026 8
Rock ................ 1026 1027 2
Shale ............... 1027 1039 12
Hard lime............ 1039 1048 9

No. 79.—Waggoener No. 13. Producers 0Oil Co. Elevation, 1203.
Drilling. Plate IX, B.
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Red c¢lay.............
Sand rock............
Red rock.............
Sand rock.............
Red shale.............
Lime rock............
Shale ................
Rock ................
Red shale.............
Lime rock............
Hard shale............
Shale and boulders... .
Shale ................
Hard rock.............
Shale .....: e e e
Rock e e
Shale .........oo....
Rock ......... [P
Shale and red rock.....
Hard lime............
Shale and boulders....
Lime rock............
Shale ...............
Lime rock............
Shale and gumbo......
Lime rock............
Shale ...............
Limte rock...... e
Shale and boulders. ...
Lime rock............
Gumbo ..............
Shale and gravel.......
Gumbo .........00...
Sand rock.............
Gumbo and gravel.....
Lime rock............
Gumbo ..............
RocK ... iivuienannns
Shale and red rock....
Roek .......... e
Shale ...............
Soft rock, sand streaks
Shale ................
Rock ..........vun s
Hard sand, oil........

Feet.

From To Thickness
0 87 87
87 125 38
125 137 12
137 169 32
169 173 4
173 197 24
197 211 14
211 229 18
229 234 b
234 244 10
244 290 46
290 300 10
300 360 60
360 367 7
267 390 23
390 394 4
394 420 26
420 429 18
439 487 48
487 497 19
497 513 16
513 519 [
519 551 32
551 563 2
553 624 71
624 625 1
625 629 4
629 631 2
631 639 8
639 642 3
642 647 5
647 668 21
668 690 22
690 700 10
700 731 31
731 732 1
732 752 20
762 772 20
772 830 58
830 839 9
. 839 985 146
985 1020 35
1020 1048 28
1048 1054 6
1054 10686 12

195



196 The Universily of Texas Bullelin

Shale ................ 1066 1090 24
Rock ................ 1690 1095 3
Hard sand, oil........ 1095 1100 5
Hard sand and boulders 1100 1122 22
Sand, oil............. 1122 1136 13
Hard sand rock....... 1135 1137 2
Hard sand, oil........ 1137 1142 5
Hard sand rock....... 1142 11438 6
Gumbe .............. 1148 1168 20
Hard salt sand........ 1168 1179 11
Hard slate..,......... 1179 1190 11
Hard sand and boulders 1190 1228 28
Rock ................ 1228 1238 10
Gumbo .............. 1238 1250 12
Rock ................ 1250 1256 6
Shale ...........cu... 1256 1270 14
Roeck ................ 1270 1280 10
Hard shale........... 1280 1350 70
Hard sand, salt....... 1350 1356 6
Rock and boulders..... 13586 1364 8
Hard shale and rock... 1364 1390 26
Hard sand, salt....... 1390 1396 6
Rock «..ovveiiinnnn 1396 1402 6
Hard shale........... 1402 1430 28
ROCK +ovvvvnrnnennnnn 1430 1436 6
Shale .............. .. 1438 1450 14
Rock and boulders.... 1450 1458 8
Red gumbo........... 1458 1470 12
Soft shale............. 1470 1480 10
Gumbo . ... .- 1480 1521 41
Sand rock............. 1521 1522 1
Gumbo and shale...... 1522 15562 30
Rock ................ 15562 1657 5
Hard shale........,... 1557 1570 13
Soft shale............ 1576 1591 21
Hard sand rock....... 1591 1596 5
Shale ............... 16596 1613 17
Rock and boulders..... 1613 1627 14
Gumbo .............. 1627 1634 7
Hard lime rock....... 1634 1639 5
Gyp and boulders...... 1639 1670 31
Gumbo ..,............ 1670 1685 15
Hard gyp....vovvuun. . 1685 1697 12
Gumbo and boulders. .. 1697 1716 18
Sand roek............. 17915 1725 10

Gumboe .............. 1725 1740 15
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Lime rock............
Sand rock............
Shale ................

No, 80.—Allen No, b,
Depth, 1011,
finished January 26, 1912,

Corsicana Petroleum Co,
Drilling commenced December &, 1911,

1740 1754
1764 1768
1768

197

14
14

Elevation, 1178.

Drilling

feet of 10-inch casing; 990 feet of 9-inch casing. Plate XI, B.

Red rock.............

Red yock..............
Blue clay..........

Lime shells... .

Blueclay..........
T Redrock.............

Lime

Red rock.............
Sand, oil... ... ..... ...
Red rock.............
Blue clay............

Lime

Red rock.............

Lime

Red rock..........
Oil, sand..........

Ne.
1179,

81.—Allen No. 4.
Depth, 1000,

Drilling finished December 7, 1911,

977 feet of 10-inch casing.

Plates IX, A, and X, A.

350 feet of 12 1-2-inch casing; 795
Feet
From To Thickness
0 150 160
... 150 300 160
... 300 320 20
320 350 390
... 350 500 150
500 5056 5
... 505 7056 200
706 790 85
... 790 795 5
795 835 40
835 855 20
855 905 50
9056 845 40
c... 945 950 )
960 915 25
... 97B 980 5
... 980 999 16
L. 990 1011 21
Corsicana Petroleum Co. Elevation,

Drilling commenced November 14, 1911.
350 feet of 12 1-2-inch casing;

Feet
From To Thickness
Red rock.............. 0 75 75
Blue clay............. 75 125 50
Red rock............. 125 180 55
Blue clay.......... 180 225 45
Sand, oil.............. 225 245 20
Blueclay............. 245 260 15
Red rock.............. 260 325 6h
Sand ................ 325 340 ib
Blue elay............. 340 345 5
Red rock........,.... 345 360 15
Sand .........0-c0.... 360 370 10
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Blue clay......c.o.... 370 505 136
Sand ................. BbO5 530 25
Red rock............. 630 575 35
Shells ... veeeee..  BTH 580 5
Sand, oil............. 580 640 60
Blue clay............. 640 660 20
Red rock....... 660 880 20
Lime ........c.0cv... 680 704 24
Blueclay............. 704 720 16
Red rock............ . 720 750 30
Lime ...........o0.... 750 “7%0 40
Blue clay............ 790 800 10
Lime .. 800 815 15
Blue clay............. 815 855 40
Sand, oil.............. 855 880 25
Red rock. ............ 880 890 10
Shells ................ 890 300 16
Blue elay............. 900 930 30
Red rock............. 930 945 15
Sand ................ 945 9556 10
Red rock............. 955 977 22
Sand ................ 977 1000 23

No, 82.—Allen No. 8. Corsicana Petroleum Co, Elevation,
1178. Depth, 1043, Drilling commenced December 4, 1911, Drill-
ing finished January 4, 1912, Plates IX, B, and X, B.
Feet.
From To Thickness

Red rock............. 0 20 80
Blue clay............. 80 130 50
Red rock............. 130 180 50
Sand, gas............. 180 190 10
Blee clay............. 190 240 50
Red rock............. 246 270 30
Lime e 270 280 10
Red rock............. 280 335 55
Blueclay............. 335 365 30
Sand, oil............. 366 375 10
Blue clay............. 375 500 125
Sand ........ ... ... 500 525 a5
Blueclay............. K25 560 35
Shell and lime......... 560 575 15
Blue clay............. 575 600 25
Red rock............. 600 640 40
T.ime and shells....... 6490 655 i5
Red rock............. @655 720 65
Sang 720 740 20
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: Blueclay............. 740 780 40
: Bed rock............. 780 805 26
Lime ................ 805 820 15
Blue clay............. 820 880 60
Lime . .......cc.... 880 £90 10
Blue clay............ 830 925 35
Red rock............. 925 955 30
Lime ................ 955 960 5
Sand ....ccviiiiena... 960 970 10
Blue clay............ 970 984 14
Sand, oil.............. - 984 936 2
Blue clay............. 986 999 13
Red rock.............. 999 1020 21
Slate ...........0ov... 1020 1023 2
Oil, sand.............. 1023 1043 20

No. 83.—Allen No. 6, Corsicana Petroleum Co, Elevation, 1197.
Depth, 1054. Drilling commenced January 10, 1912, Drilling
finished March 2, 19312, 370 feet of 12 1-2-inch casing; 895 feet
of 10-inch casing; 975 feet of 8-inch casing. Plates IX, B, and XI, A.

Feet
From To Thickness
Red rock............ 0 61 61
Blueelay............. 61 90 29
Redrock.............. 90 120 40
Blue clay............. 130 150 20
Red rock............. 150 210 60
Blueelay.............. 210 2990 80 ‘
Red rock. .. . ......... " 290 370 RO L]
Blue c¢lay............. 370 395 25
Sand, oil.............. 395 400 3
Red rock.............. 400 460 60
Lime ................ 4860 470 10
Blue clay............. 470 6566 85
Lime ............cc... 565 564 9
Blue clay............. 564 590 26
Red rock............ 590 640 50
Blue clay............. 640 658 18
Lime ................ €58 670 12
Red Trock............. 8670 686 15
Lime ................ 685 695 10
Blue clay............ 695 728 33
Lime ................ 1728 734 [
Red rock............. 734 746 12
Lime ................ 746 753 7

Red rock............. 1753 776 23
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No
1088.

No

No. 86,—Allen No. 7.
1096.

, 84.—Allen No. 1.

. 85.—Allen No. 4.
1080.

The University of Teres Bullelin

Blueclay............. 776
Lime .......c.0n0vu... 808
Blue clay............. 811
Red rock............. 870
Gas, sand............. 900
Blueclay............. 912
Red roek............ 949
Qil, sand.......... .. 975
Blueclay............. 98
Red rock............. 1020
Ofl, sand.............. 1040

Plates XI, A, and XII, B.

Completed February 24, 1912,

Producers 0il Co.
Plates IX, B, XI, A, XII, A, and XII, B.

Producers Qil Co.

Producers 0il Co,

308 32
811 3
870 59
900 30
912 12
940 28
975 35
985 10
1020 35
1040 20
1054 14

Elevation, 1202, Depth,
Elevation, 1199, Depth,

Elevation, 1190, Depth,
106 feet of 12 1-2-inch cas-

ing; 675 feet of 10-inch casing; 875 feet of 8-Inch caging; 942 feet
of 6 5-8 inch casing. Pumping, Plates XI, A, and XIT, B.

——Feet——
From To Thickness

Red mud............. 0 100 100
Lime rock............ 100 103 3
Blue shale............ 103 108 5
Limeroek............. 108 111 3
Blue shale............ 111 210 a9
Blue slate and sand.... 210 220 10
Grayshale............ 220 270 50
Lime rock............ 270 272 2
Red mud............. 272 340 68
Blue shale and sand.... 340 410 70
Lime rock. ........... 410 413 3
Red mud............. 413 460 47
Lime tock............ 460 461 1
Blue mud............. 161 520 59
Lime rock............ 520 524 4
Broken shale.......... 524 620 96
Water, sand........... 820 628 8
Shale and lime shells.. 628 670 42
Lime rock. ............ 870 675 5
Shale and lime shells... 675 T40 65
Blue mud............. 740 780 50
Lime rock............ 790

793 K]
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Redmud.............. 793 820 27
Lime rock............ 820 822 2
Red mud................822 356 34
Gray shale............ 856 876 20
Qil, sand.............. 876 897 21
Red mud.............. 897 910 13
Lime rock............ 910 912 2
Gray shale............ 912 942 30
Oil,gand.............. 942 952 i0
Blue apd red shale.... 952 1053 101
Slate and sand, oil.... 1053 1070 17
Red mud............. 1070 1088 18
Water, sand........... 1088 1080 2

No. 87..—Allen No. 2. Producers Qil Co, Elevation, 1202, Depth,
1090. Plates 1X, B, and XII, A.

No. 88.—Allen No. 6. Producers 0il Co. Elevation, 1196, Depth,
1071, Drilling compieted February 18, 1912, 56 feet of 12 1-2-inch
casing; 645 feet of 10-inch casing; 890 feet of 8-inch casing: 1052
feet of 6-inch casing. Pumping. Plates IX, B, and XII, A.

Feet
From To Thickness
Red mud............. 0 i0 10
Soft sand............. 10 24 14
Red mud............. 24 40 16
Sand rock............. 40 45 5
Red mud............. 45 100 55
Hard lime............. 100 105 5
Red mud............. 105 175 70
Bine shale............. 175 200 25
Red mud............. 200 3756 175
Blue shale............ 375 405 30
Shale and sand........ 405 420 15
Red mud......c....... 420 500 80
Red and blue mud..... 500 580 80
Blue shale............ 580 620 40
Salt, sand............. 620 640 20
Gray shale............ 640 700 60
Blue and white mud.... 700 870 170
Blue ghale............ 870 890 20
Oil, sand.............. 890 900 10
Blue shale............ 300 910 10
Red mud............. 910 942 32
0Oil, sand, poor......... 042 454 12

Blue shale............ 954 1015 61
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Blue mud............. 1016 1055 40
Red and white mud... 1055 1085 10
Red mud.............. 10658 1671 6

No. 89.—Wilson and O’'Byrne No, 1. Depth, 1650, Oil,

No. 90.—Home (il Co. No, 1. Depth, 1140. Dry.

No. 41.-—Woodruff No. 2. Corsicana Petroleum Co. FKlevation,
1204. This well was drilling at a depth in excess of 2300 feet in
March, 1912, The log to 2202 feet follows. Plate IX, B, and XI, B.

Samples examined: 2262. Dark greenish-gray shale, giving
off sulphurous and hitumincus fumes in a closed tube, slightly cal-
careous and fine in {exture. With this were some fragments of gray
and yellow limestone,

Feet.
From To Thickness
Sand, gravel and clay. . 0 20 20
Sand ......... .00 0n.n 20 45 25
Rock ........o.invn.. 45 50 5
Sand and gravel....... 50 30 40
Rock ..o i vimmeennn 90 100 16
Sand rock............ 100 110 10
Sand rock............ 110 125 15
Sand and gravel. ... ... 125 165 40
Gumbo .............. 165 170 5
Blue sand............. 170 183 13
Rock ................ 183 187 4
Gumbo .............. 187 190 3
Rocek ..........vounn. 190 193 3
S8and and gravel....... 193 240 47
Gumbo .............. 240 250 10
Sand and gravel....... 250 300 50 -
Rock ..., v ieinnnn- 300 308 8
Shale ................ 308 325 17
Gumbg .............. 325 340 15
Rock ......c.civevu... 340 345 5
Gumbo ............... 345 350 5
Red shale............. 350 387 37
Sand rock............. 387 430 43
Gumbo .............. 430 435 5
Roek ................. 435 448 13
Red shale............. 448 460 12
Gumbo ............... 460 465 b
Seoapstone ............ 465 475 10
Hard rock............ 475 477 2

Sand rock............. 477 490 13
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Shell rock............
Sand and shale........
Hard roek............
Gumbo ...............
Hard rock........ PRI
Gumbo ..............
Shell rock.............
Hard gumbo..........
Rock .................

Rock ............... N
Shale and boulders. ...
Rock ................
Gumbo.- and boulders...
Sand shale, oil........
Gumbo ...............
Roeck ......... Cre s
Shale and boulders.....
Gumbo ......... . ...
Rock ................
Rock sand, oil.........
Soft shale.............
‘Sand rock.............
Shale and boulders....
Shale ................
Gumbo ...... ... .. ..
Sand rock............
Shale ................
Rock ........ccoivn..n
Gumbo and boulders. ..
Shale ................
Roek ........covuu..n

Rock
Sand shale............
Gumbo ...............
Rock

Rock . ...... ... ...,

492
500
502
512
514

523

526
540
542
552
553
579
580
820
625
635
643
653
860
665
669
685
693
698
705
712
716
725
730
735
760
762
768
772
783
790
805
815
824
831
8517
865
867
880
890
895
910
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Gumbo ............ ...

Sand rock.......

Shale ...............
Hard gumbo.........
Rock ...............
Shale and boulders. . ..
Gumbe ......... .. ...

Shale .......

Shell rock......:......
Gas, sand.............
Rock ...............
Soft shale...........

Rock

Sand shale............

Rock

Shale and boulders....
‘Sand rock............
Gumbo and houlders. ..
Shale ................
Gumbo .............
Sand rock...........
Gypsum and gumbo....
Hard rock...........
Shale and rock........
Gumbo and boulders,. ..
Shale and boulders....
Shale ................
Gumbo . ............
Rock .................
Hard gumbo..........
Shale and gumbo......
Shale and boulders. ...
Shale ..............

Sand rock...........
Shale and gumbo......
Shale and houlders... ..
Bhale ..............
Gumbo .......... ...
Gumbo and boulders....
Very hard rock.......
Soft sand rock.......
Gumbe ..............
Rock ..............
Sandrock.............

910
917
940

917

940

952

980

981
1000
1012
1029
1032
1033
1034
1040
1042
1052
1054
1064
1080
1088
1125
1133
1153
1160
1168
1175
1185
1190
1200
1218
1220
1230
1250
1260
1288
1280
1308
1310
1320
1340
1350
1370
1380
1390
1414
1420
1433
1435
1442
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Shale ................

Shale ..............

Shale ..............
Rock ,..............
Blue shale...........
Sand rock...........
Shale ........... .
Rock ........covuu..

Gumbo .............

Gumbo .............
Chalk rock...,..,....
Shale ..............

Gumbo .............

1450
1454
1460
1472
1475
1481
14956
1509
1510
1522
1527
1532
1537
1560
1670
1580
1586
1591
1600
1608
1618
1620
1626
1630
1640
1646
1655
1661
1666
1680
1685
1691
1696
1704
1710
1712
1718
1734
1745
1750
1761
1766
1775
1780
1810
1815
1828

ot
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Roek ............... 1828 1834 [
Shale ............... 1834 1844 10
Hard sand rock, pyrites

iron .............. 1844 1856 11
White sand.......... 1855 1862 ki
Shale ............... 1862 1868 6
Tough gumbo........ 1868 1876 8
Boulders ............ 1876 1882 6
Gumbo ............. 1882 1890 8
Gumbo and boulders.. 1890 1896 6
Rock ............... 1896 1898 2
Red gumbo.......... 1898 1906 -4
Rock ............... 1906 1908 2
Gumbo and boulders.. 1908 1920 12
Chalk rock........... 1920 1936 16
Gumbo ............. 1936 1947 11
Hard rock........... 1947 1950 3
Tough red gumbo..... 1950 1962 12
Rock ............... 1962 1964 2
Gumbo and boulders.. 1964 1950 26
Shale ............... 1990 2000 10
Rock ............... 2000 2010 10
Gumbo and boulders.. 2010 2017 7
Hard lime rock....... 2017 2023 6
Red gumbo.......... 2023 2027 1
Hard rock........... 2027 2029 2
Sand rock, oil........ 2029 2031 2
Rock ............... 2031 2032 1
Hard oil sand........ 2032 2035 3
Hard rock........... 2035 2036 1
Ofl gsand............. 20236 2038 2
Rock .....vvivvinnn 2038 2039 1
Salt water sand....... 2039 2048 9
Roek ............... 2048 2049 L1
Slafte and shale....... 2049 2052 3
Gumbo and boulders.. 2052 2054 2
Shale and boulders.,.. 2054 2062 8
Sand rock........... 2062 2066 4
Packed sand......... 2066 2070 4
Gumbo ............. 2070 2073 3
Blue sand rock....... 2073 2086 13
Hard shale.......... 2086 2096 10
Sand rock........... 2096 2100 4
Shale ............... 2100 2110 10
Hard lme........... 2110 2137 217
Shale aopd boulders... 2137 2151 14
Rock ............... 2151 2153 2
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Shale ............... 2153
Sand rock........... 2170
Sandy shale, oil...... 2186
Oil sand............. 2196
Salt sand............ 2201

2170
2186
2196
2201
2202

17
16
10
5
1

No. 92.-—Culberson No., 1. Elevation, 1213. Depth, 1950, A
dry hole in what was considered proven territory.

XI, B.

Plate IX, B, and

Feet
From To Thicknessa

Red ................ 0 270 270
Oil sand............. 270 278 8
Shale ............... 278 430 152
Little gas. ... ........ 430 445 156
Red ................ 445 645 200
Hard lime roek........ 645 646-6 1767
Shale and broken sand.. 646-6 690 43767
Sand, show oil......... 690 716 25
Shale ................. 715 730 15
Sand, good show oil.... 730 737 7
Red ......c..ivvvunn. 737 770 33
Very hard rock........ 770 772 2
Sand ... 772 781 9
Red o..oviiinin e, 781 840 59
Red .........cou.un. 840 860 10
Salt water, sand... ... 850 87¢ 20
Red ...oveivnrnrnnn-- 870 a7 107
Sand, gas............ 977 981 4
Red shale............. 981 992 11
Light shale........... 992 1001 9
Hard sand............ 1001 1006 )
Light shale........... 1006 1011 -5
Very light shale........ 1011 1038 27
Very hard and shelly

roek ...... .. ..., 1038 1043 5
Sand rock............ 1043 1048 5
Hard lime rock........ 10438 1068 10
Oil, sand............. 1058 1068-6 10767
Shale ..... et 1068-6 1080 11767
Salt water, sand....... 1080 1098 18
Shale and broken for-

mation ............ 1098 1352 254
011, sand, good show... 1352 13654-6 278
Shale, someé broken,

sand .......00000..n 1354-6 1405 50’67
Shale 1405 1630 225
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No. 93.—Woodruff No, 1,
Depth, 2035.

No. 94.-— Brewer No, 2,

1224,

ing finished February 6, 1912,

Theo Uirversify of Toras Ballelin

Shale
Sand

Shale, soft... ..
Lime rock..... ..cvu... .
Black shale....
White lime rock
Hard shale, broken.....

Dry.

Shelly, little gas.......

cew. ... 1871-6

16356
1840
1848
18790
1871-6
1900
1910
1%20
1925
1350

Whitehill and Burns.

Corsicana Petroleum Co.
Depth, 1095. .Drilling commenced November 20, 1911. Drill-
370 feet of 12 1-2-Inch casing; 776

feet of 10-inch casing: 1075 feet of 8-inch casing.

a
205
8
22
17627
281627
10
10
5
25

Elevation, 1173.

Elevation,

-————PFeet—————
To Thickness
100 100
140 40
145 5
225 80
300 75
330 30
370 40
375 5
465 90
525 60
540 15
610 70
650 40
660 10
700 40
775 75
750 15
810 20
830 20
860 30
900 40
925 25
935 10
945 10
950 5
977 27

From
Red rock............. 0
Blue clay............. 100
Lime 140
Blue elay............. 145
Red rock.............. 225
Sand ........ ... ... 300
Blue clay.............. 330
Tdme ................ 370
Blue clay............. 375
Red rock............. 465
Sand, gas............. 525
Blae elay...........:. 540
Red rock.............. 610
Lime ................ 650
Blue clay........... 660
Red rock.............. 700
Lime ................ 7756
Blue clay.............. 790
Red rock............. 810
Water, sand........... 830
Blueclay............. 860
Red vock............. 900
Lime ................. 925
Blueclay............. 935
Red rock.......... 945
Oil, water sand........ 950
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Lime ................ 977 982 5
Blueclay............. 982 1010 28
Red rock.............. 1010 1050 40
Lime ................ 1050 1060 10
Red rock.............. 1080 1076 16
Oil, sand.............. 1075 1095 20

No, 95.—Dale No. 1. 9% Pumping Co. Elevation, 1228, Depth,
1920,

No. 96.—Fluesche No, 1, Elevation, 1141. Depih, 2180. This
well had numerous sands at approximately regular intervals, but
none yielded pay.

No, 97.—Douglas No. 1, Bell and Benson. Elevation, 1234,
Depth, 974,

No. 98.,~~Jenninga No, 1. Reed & Co. This well had a good show-
ing in the shallow sands, but drilled on in hopes of a big well
deeper.

Feet.
From To Thickness
Red mud............. 0 10 10
Sand ................ 10 12 2
Red elay............... 12 25 13
Mud ..........c...... 25 475 450
Shell ................ 475 478 3
Light shale........... 478 528 50
‘Blue shale............ 528 628 100
Gray shale............ B28 633 3
Shell ................ 633 635 2
Gray shale............ 635 640 5
Shell ................ 640 644 4
Gray shale........... 644 674 30
Red mud.............. 674 689 15
Gray shale. .. ......... 689 750 61
Lime ......c.00viuiu.. 750 760 10
Shale, gray............. 760 780 20
Red mud............. 780 800 ‘20
Blue slate............. 800 826 26
Water, sand............ 826 840 14
Red mud............. 840 875 35
Blue ghale and slate... 875 911 36
0il, sand (good)....... 911 927 16
Red roek............. 927 1000 73
Blue shale and slate. ... 1000 10356 35

Red rock............. 1035 1116 81
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No, 49.—Honaker No. 1. Corsicana Petroleum Co. Elevation,
1196, Depth, 1673,

No. 100—Buerbaum and Culberson No. 1. ZElevation, 1203.
Depth, 2200. Showings were obtained in the shallow sands, but
the well is not a producer.

No., 101.—Bickley No. 1. Producers Oil Co. Elevation, 1179.
Depth, 870. Drilling commmenced January 22, 1912, Drilling fin-
ished February 6, 1912, 34 feet of 10-inch casing; 856 feet 6
inches of 6-inch casing. Pumping 25 barrels.

Feet
From To Thickness
Clay ..oov e 0 9 9
Sand ............. ... 9 16 7
Shale ................ 16 58 42
Sand ............... 58 64 8
Shale ................ 64 104 40
Rock ...........vuu-n 104 105 1
Shale ................ 105 150 45
Rock ...........o.... 150 154 4
Shale .............. ... 1b4 254 100
Boulders ............. 254 257 3
Hard shale........... 257 287 30
Boulders ............. 287 293 ]
Shale ................ 293 385 a2
Hard rock, oil at top... 385 389 4
Shale ................. 389 459 70
Rock ............... 459 461 2
Hard shale....... ve.. 481 477 16
Rock ................ 477 479 2
Hard shale............ 479 500 21
Rock ............ veen. BOO 502 2
Hard shale............ 502 580 78
Hard white sand....... 580 585 5
Hard shale............. B&85 600 15
Rock ................ 600 603 3
HArd shale............ 603 640 37
Hard sand and oil shale 640 690 50
Rock ................ 690 698 3
Hard shale............ 693 729 36
Rock ................ 729 733 4
Hard shale............ 733 T84 51
Roek ................ 784 786 2
Hard shale............. 786 796 10

Gumbo .............. 796 804 8
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Hard shale.............. 804 8i6. 12
Shale .......cciiunenn 816 856 40
0il, gand............. 856 870 14

No. 102.—Beat No. 1. Producers 0il Co. Elevation, 11386.
This was a dry hole to a depth of 2185 feet, but is being drilled
deeper.

Samples examined: 2110-2140. A white granular pure lime-
stone, containing clear caleite in smal! grains, which appears po-
rous in thin section. Part of the sample consists of structurless
limestone, Some organie fragments, imperfectly shaped spines,
minute bryozoa (?) or pleces of shells of foraminifera were noted.

Feet
From To Thickness
Clay oo i e i iiia e 0 50 50
Red mud.... ........ 50 250 200
Sand rock............ 250 260 10
Red mud............. 260 295 35
Mized shale........... 295 387 92
Blue shale............ 387 415 28
Red mud....... e 415 487 72
Mixed shale........... 487 580 93
Sand, oil at top....... 580 670 90
Shale ..ov.ovuann ... 870 700 30
Red mud............. 700 705 B
Red rock.......0eon.. 705 720 16
Red mud............. 720 756 36
Lime ghell............ 7556 v 780 26
Shale ........c....... T80 810 30
Red mud.............. 810 860 6O
Sand .....0i i nnaan 260 870 10
Red mud............. 870 949 179
Lime shell............. 949 952 3
Red mud..~......... 952 965 13
Blue shale............. 965 1040 76
Red toek............. 1040 1070 30
Water gand....... eens 1070 1076 3
Red mud...... i 1075 1093 18
Water sand........... 1093 1113 20
Redmud.............. 1113 1164 61
Lime ghell.......... .. 1184 1171 7
Red mud............. 1171 1182 11
Sand ...... 00 iinannn 1182 1186 4
Blue ghale............. 1186 1210 24
Black slate............ 1210 12156 5

Blue shale............. 1215 1245 30
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Red rock............. 1245 1295 50
Lime shell............ 1295 1300 b
Red mud............. 1300 1302 3
Blue shale.............. 1303 13256 22
Red mud............. 13256 1416 91
Water sand........... 1416 1436 20
Red mud.......... ‘... 1436 14490 4
Blue shale............. 1440 1450 10
Water sand........... 1450 1460 10
Blue shale............. 1460 1475 15
Water sand........... 1475 1500 25
Blue shale............ 1500 1550 50
Sand ................. 1550 1530 40
Coal formation (?).... 1590 1595 5
Blue shale. . .......... 1595 1617 22
Water sand........... 1617 1637 20
Blue shale............. 1637 1690 53
Lime shell............ 1690 1695 5
Blue shale....,....... 1695 1706 10
Lime shell............ 1705 1710 5
Red mud............. 1710 1715 ]
Lime shell............. 1715 1720 B
Blue shale............ 1720 1745 25
Red mud.............. 1745 1750 5
Blue shale............ 1750 1760 10
Sand ............... 1760 1795 35
Blue shale............. 1795 1820 25
Sand ............000... 1820 1840 20
Blue shale............ 1849 1895 56
Red mud............. 1895 1905 10
Blue shale............. 1805 19560 45
Water sand........... 1950 1980 30
Blue shale............ 1980 2000 20
Lime shell,........... 2000 2005 5
Red mud............. 2005 2060 55
Blue shale............ 2060 2116 56
Lime shell............. 2115 21256 10
Blue shale............. 2125 2130 5
Water sand........... 2130 2155 25
Blue shale............ 2155 2185 30
Lime shell............ 2185

No. 103.—Fisher No. 1. Fianagan & Co. This well had been
drilled to a depth of 1375 feet with only a few sands and poor
showings, but is being drilled deeper in hopes of a deep sand.

No. 104.—Mariott No. 1. Producers Qil Co. Elevation, 1177%.
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No. 105 —Honaker No, 1. Honaker 0Oil Co. This well had been
drilled to a depth of more than 1800 feet with no pay sands, bhut
is going deeper. '

No. 106.—Hines No, 1. Fowlkes Townsite Co. No other data.

No, 107.—A well was drilled 300 feet deep about one-half mile
north of Burk Station. The formations were mostly clay and shale,
neither water nor oil being obtained.

No. 108 —Fort Worth & Denver Railroad well at Burk Station.
In 1906 the Fort quth & Denver Railroad bored for water near
Burk Station. This boring was 280 feet deep and some oil was
reported. A memory record furnished by Dr, J. M. Bell of Wichita
Falls says the first 167 feet consisted of clay and red shale, under
which there was 37 feet of fine hard sand, in which a trace of oil
was noted. Under this was blue and red shale to 267 feet, and a
coarse sand to the bottom. From this sand, several barrels of a
black, heavy lubricating oil were bailed. )

No. 109.—On the B, W, Ogden farm, about three miles north
of Burk Station, a well some sixiy feet deep yas dug over twenty
years ago, securing a good supply of water. The elevation of the
well is about 1065 feet above sea level. Twenty-seven feet down
in this well a thin seam of coal was found, underlying sand. The
bottom of the well was in blue clay.

No. 110.—Fassett No, 2. McAllister & Co. Some gas was re-
ported from about 500 feet in this well, with showings of oil.
Drilling.

No. 111.-—TFassett No., 1. ‘McAllister & Co. This well was lost
before any showings had been reached. The tools were moved to
No. 110,

No. 112.-—Williams No. 1. Buerbaum & Co, Showings had been
reported from this well, but no figures were available,

No, 113.—Roberts No, 1. Dismukes & O'Neall. This well was

started with a portable machine but changed to a standard derrick
and was drilling.

No. 114—Winfrey No. 1. A good show of oil was found at 144
feet,

No. 115.-——Overhy No. 2. Dismukes & O'Neall, Drilling,
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No. 116,~Overby No. 1. Dismukes & O’'Neall. This well was
lost at 570 feet and the tools moved to No. 115.

No. 117.—Iowa Park Qil & Gas Co. No. 1. This well {3 located
in the northeast quarter of Survey 12, Tarrant County School Land,
about one and three-quarters mile north-portheast from railroad
station at Iowa Park, not far from east bank of the principal creek
in that survey, The elevation of its curb is 1030 feet above sea
level (aneroid checked to Iowa Park depot), It was completed In
March, 1911, Water found at 1600 feet below the surface was
briny and overflowed for a time. A sample of the last cuttings on
the dump of this well consisted of blue and red shale, and fragments
of Wwhite, pink, brown, and black limestone and of pyrite, A record
of the strata penetrated was obtained from the gecretary of the
company and Is as below:

Feet.
From To Thickness
 Redclay.............. 0 665 665
Sand, dry............ 665 680 15
Redeclay.......coovot 680 725 45
Dry sand, with odor of
ofil .. ....... ... T25 726 1
Red clay, dry........ . 726 375 249
Sand, salt water....... 975 990 15
“Red and clay'....... 990 1090 100
Sand, trace of oil...... 1090 1091 1
Red and blue e¢lay.... 1091 1120 29
Sand water............ 1120 1130 10
Red and blue ¢lay..... 1130 1210 g0
Sand water........... 1210 1240 30
Red and blue clay..... 1240 . 1250 10
Sand, water.......... 1250 1280 30
Red and blue clay..... 1280 13156 36
Sand, very hard, some
gas . weeraeara.. 1315 1350 35
Blue sha.le ............ 1350 1366 15
Sand, hard........... 1365 1380 15
Blue shale............ 1380 1415 35
Sand, hard............ 1415 1430 15
Blue sghale............ 1430 1475 45
Sand, dry............. 1475 1485 10
Blue shale............ 14856 1500 15
Blue sghale............ 1500 1570 70
Sand, water........... 1570 1605 35
Red clay.. . 1605 1620 15
Sand water (011 show) 1620 1635 15

Blue shale............ 1635 1650 15
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Sand, dry............. 1660 16656 16
Blue shale............ 1666 1680 16
Sand, salt water...... 1680 1760 80
Blue ghale............ 1760 1779 10
Redclay......ccovv.nw. 1770 1796 25
Blue shale............ 1795 1805 10
Redclay........... .. 1805 1820 15
Blue shale............ 1820 1830 10
Reg clay............. 1830 1840 10
Blue shale............ 1840 1856 15
Red clay............. 1855 1860 5
Blueelay............. 1860 1865 o
Red clay.............. 1865 1876 11

No. 118, —Atkins No, 1. Corsicana Petroleum Co. Drilling,
i

No. 119.—The Alleridale well, This well is located on block
14 of the Denton County School Lands about six miles scuthwest
of Wichita Falls and has an elevation of about 1000 feet above
sea level. It is on the south side of the Wichita Valley Railroad.
It was drilled 200 feet deep by a private.company exploring for
oil or gas. It yielded some gas.

The Duckett Brothers made  another well, near to this well, 40
feet deep and obtained gas, which issued in quantity sufficient to
be ignited a year after the well was completed,

No. 120.—Woodall No. 1. Mowris & Co. Showings were re-
ported from about 900 feet, Drilling. .
J

No, 121.——~Marlow and Stone well at Wichita Falls. Near the
center of the E. F. Austin survey about two miles west-southwest
of the railroad station in Wichita Falls, Marlow and Stone com-
pleted an oil test hole in March, 1911, Most of the material pene-
trated was red and blue clay. There was forty feet of sand some-
where between 500 and 600 feet below the surface, This sand
contained salt water near its bottom, which rese only twenty feet
in the well, Some slight evidence of gas was also reported, Hsti-
mated elevation, 975 feet above sea level,

No. 122.—Bacon Siding No. 1. 'Phatcher & Culberson. Numer-
ous showings of oil and gas were reported at depths less than 1400
feet, but no authoritative information could be obtained.

No. 123.—Musgrove Farm well. About in the year 1900 a well
was made 280 feet deep on the Henry Musgrove farm, on the W. R.
Brinley survey, about five miles nerth of Wichita Falls. Most of
the material penetrated was red and blue shale. Salt water was
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obtained. ©il accumulated on the surface of the water and sam-
ples of oil were obtained occasionally for several years after the well
was made. XEstimated elevation, 970 feet above sea level,

No. 124.—Ice Factory Well, Wichita Falls. This well was
made by a local company as a prospect, in 1892, Iis depth is re-
ported having heen 840 feet., Most of the material below 25 feet
was red clay, There was plenty of good water above this red clay,
and “indications” of oil were reported in association with salt
water from some greater depth, Elevation, 946 feet above sea
level. It is located close to the union depot.

Clay County.

No. 125.—Avis No, 1. Avis Qil Co., The well is located about
twelve miles west of Henrietta. Three sands showing oil were
said to have been found in -the first 300 feet, but no authorita-
tive information could be secured,

No. 126.—Thornberry No. 1. Benson and Little., The well is
located about eleven miles north-northeast of Wichita Falls, near
0ld Thornberry. Reports from the first 700 feet mention several
good showings at depths approximétely'equa] to those at Petrolia,
due allowance being made for difference of elevation, It is esti-
mated that the elevation of the Thornberry well is 930, or about
fifty feet below Petrolia,

No. 127.—McGregor No. 1. Jack Kelly, This well is located
about half a mile northwest of Mabledean. Several sands, none
carrying oil or gas in appreciable quantities, had been reported in
the first 1000 feet.

No. 128.—Holt water well, This is a shallow well, bored for
water, about four miles south of Halsell in the southern part of
Clay County. Sufficient oil to gum on top of the water is said to
have come from 120 feet,

No. 129.—Kempner No. 1, Producers Qil Co. Elevation, 954.
Depth, 2110. This well was dry, about six miles southwest of the
Petrolia Gas Field.

No. 130.—Halsell Farm No. 1. Producers 0i! Co. This well is
located about six and one-half miles west and one hile south of
Henrietta in Clay County, near the northwest corner of survey 6
of the M. Scurlock subdivision. The total depth of this well is 3985
feet, it being the deepest well yet made in this region, Drilling
commenced on the first day of April, 1909, The curb of the well
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has an elevation of 871 feet above sea level, :iccording to a survey
made by one of the oil companies now operating in this part of the
state. See page 77 and following for descriptions of samples and
Fig. 8 for section. The drillers’ log is as follows:

Depth in Feet

From To Thickness
Red Clay............ 0 65 65
Salt water, sand ...... 65 90 25
Red roek ............ 90 190 100
Sat water, sand.. ... .. 190 220 30
Red Rock ........... 220 465 245
Salt water, sand...,.. 465 505 40
Red rock ............ 505 630 1256
Salt water, sand....,. 630 "660 30
Red rock ............ 660 772 112
Water, sand. ......... 772 797 25
Slate and red rock.... 797 817 20
Sand, no water....... 817 841 24
Red rock ............ 842 891 99
Sand ............... 891 4911 20
Slate and red rock..... 911 1010 99
Dry sand ............ 1010 10186 6
Sand ............... 1016 1022 6
Putty ............... 1022 1042 20
Red rock ............ 1042 1092 a0
Red mud............ 1092 1100 8
Water, sand. . ........ 1100 1150 1L
Blue mud ........... 1150 1175 2b
Red and white sand... 1175 1240 65
Light blue shale ...... 1240 12556 15
Black shale.......... 1255 1275 20
Red shale............ 1276 1305 30
Brown shale ......... 12056 1313 8
Red rock............ 1313 1323 10
Gray hard sand....... 1323 1325 2
Red and blue mud.... 1325 1355 30
Joink eclay ........... 13565 1365 10
Light blue shale...... 1365 1375 10
White sand .. ........ 1375 1416 35
White slate .. ........ 1410 1420 10
Gray lime ........... 1420 1436 16
White gand .......... 1436 1445 9
Gray lime............ 1445 1455 16
Dark blue slate....... 1455 1500 45
Red and blue mud.. ... 1500 1503 3
Rotten sand.......... 1503 1608 5

Sky blue shale........ 1508 1513 b
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Red cave .......c.0.u 1513 156356 22
Dark blue ghale ...... 1536 1550 15
White sand .......... 15560 1580 30
Dark blue shale...... 1580 1644 G4
Gray limd, hard....... 1644 16556 11
Blue shale........... 1655 1800 44
White sapnd .......... 1840 1820 20
Shale, breaks, caves ... 1820 1822 2
Lime shells .......... 1822 1832 10
Gray sand, dry .....-.. 1832 1837 b
Blue shale........... 1837 1847 10
Blue mud, caves,..... 1847 1857 10
Light blue shale...... 1857 1895 38
Drysand ............ 18956 1905 10
Black slate .......... 1905 1933 28
Sand, salt water ,....., 1933 1853 20
Blue marl ........... 1953 1983 30
Gray lime ........... 1983 2008 25
Blue marl ........... 2008 2068 650
Black slate, gritty..... 2058 2125 67
Sand, artesian flow of

salt water ......... 21256 2170 45
Break .............. 2170 2175 B
Sand ..........000.. 21756 2180 5
Sand .............-. 21890 2185 b
Sand ............... 2185 2190 5
Sand ............... 2190 2200 10
Hard brown shells.... 2200 22156 15
Blue shale........... 22156 2225 10
Sand, dark clay....... 2225 2280 65
Sand, dark gray, broken 2280 2300 20
Sand, light gray...... 2320 2335 15
Brown shale ......... 2320 2335 15
Hard ghells .......... 2335 2350 15
Light blue slate ...... 2350 2356 5
Brown shale......... 2355 2425 70
Blue glate ........... 2425 2450 25
Brown limestone ...... 2450 2500 590
Blue shale........... 2500 2600 100
Biue shale........... 2600 2675 75

Shells of hard sand with

streaks of gray lime-

stonme ............. 2675 2700 25
Blue shale........... 2700 2705 b
Lime shells and streaks

of Bblue shale...... 2705 2710 5
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Lime and streaks of

hard sand ......... 2710 2740 30
Light blue shale ...... 2740 2968 228
Bix feet sand, a break

of 3 and3 feet, solid

sand .......... ..., 2968 2980 12
Very black shale,..... 2980 3220 240
Limestone shells...... 3220 3350 130
Dark shale.......... 3360 3382 32
Light gray sand (shows

little water )..... .. 3382 3394 12
Dark slate........... 3394 3415 21
Sand ............... 3415 3440 25
Dark blue shale....... 3440 3695 2556
Dark shale .......... . 3695 3970 285
Dark gray lime....... 3970 3985 15
Lost tool in lime at.... 3985 .

No. 131.—Edrington No. 1. Corsicana Petroleum Co, FEleva-
tion, 1000 (estimated), Depth, 1944. This well 1s located about
gix miles southwest of the Petrolia Gas Field, and about two wiles
southeast of No. 12%. It is reported a dry hole. Plate V.

Feet.
From To Thickness
Red mud............. 1] 10 10
Sand rock............ 10 15 ~ b
Red mud............. 15, 65 50
Sand rock.......... . 65 75 10
Blue mud............. 75 125 50
Sand roek.............. 125 145 20
Red mud............. 145 150 B
Sand rock............ 150 165 15
Red mud............. 165 176 1¢
Sand rock............ 175 195 20
Red mud, mixed....... 195 365 170
Sand roek............. 365 400 36
Red mud, mixed........ 400 420 20
Sand rock............ 420 430 10
Red mud, mixed....... 430 445 15
Sand roek............ 445 450 5
Red mud, mixed....... 450 460 10
Sand rock............ 480 465 b
Red mud, mixed...... 465 470 5
Sand rock............ 470 475. 5
Red mud............. 475 485 10

Sand rock.......-..... 485 490 B
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Red mud, mixed....... 490 525 35
White rock............ b52b 550 25
Red mud, mixed....... 550 635 85
Sand rock............ 635 646 10
Red mud, mixed....... 645 675 30
Sand rock............ 675 © 680 5
Red mud.............. 680 690 10
Sand rock............ 690 735 45
Blue mud............ 735 740 I
Sand rock............ 740 760 20
Red mud............. 760 780 20
Flint rock.........,.... T80 785 b
White mud........... 785 795 10
Sand rock............ 795 840 45
Red mud, mixed....... 840 860 20
Flint rock............ 860 865 5
Gypsum rock........... 865 880 15
Red mud, mixed....... 880 890 10
Sand rock............ 880 962 i2
Gypsum rock.......... 902 912 10
Sand rock............ 912 970 58
Redmud............... 870 995 25
Sand rock............. 995 + 1000 5
Red mud, mixed....... 1000 1010 10
Gypsum rock......... 1010 1915 5
Red mud............. 1016 1040 25
Sand rock.............. 1040 1078 38
Red mud............. 1078 1110 32
Sand rock............. 1110 1175 65
Red mud............. - 1175 1215 40
White rock........._.. 1215 1220 5
Red mud............. 1220 1233 13
Sand rock............. 1233 1241 8
Red mud, mixed....... 1241 1262 21
Sand rock.............. 1262 1265 3
White mud, mixed...... 1265 1282 17
Sand rock............ 1282 1291 9
Slate rock............. 1291 1310 19
Blue shale............ 13190 1325 15
Sand rock............ 1325 1330 5
Blue shale............ 1330 1360 230
Red mud, mixed....... 1360 13956 35
White mud........... 1395 1415 26
Sand rock............. 1415 1429 5
Red mud, mixed....... 1420 1430 10
Sand rock............ 1430 1445 15

Red mud............. 1445 1465 20
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White rock............. 1465 1480 15
Blue shale............ 1480 1510 30
Sand rock............. 1510 1520 10
Blue shale............ 16520 1602 82
Sand rock............. 1602 1610 8
Gypsum tock........... 1610 1614 4
Red mud, mixed....... 1614 1621 7
Blue shale............ 1621 . 1634 13
Sand roek............. 1634 1645 11
Blue shale........... 1645 1680 35
- Sand roek............... 168D 1692 12
Red mud, mixed....... 1692 1705 13
Blue shale............ 1705 1720 15
Blue lime............ 1720 1726 6
Sand rock............ 1728 1739 13
Blue shale............ 1739 1750 11
Blue lime............ 1750 1752 2
Blue shale............ 1752 17566 4
White lime............ 1756 1761 5
Sand rock............ 1761 1778 17
Red mud... .......... 1778 1802 24
Sand rock............. 1802 1812 10
Blue shale............ 1812 1828 16
sand rock............ 1828 1839 11 .
Blue shale............ 1839 1885 48
Flint rock......... ... 1885 1892 7
Red mud, mixed.. ..., 1892 1908 16
Flint roek............ 1908 1912 4
Sand rock............. 1912 1944 32

No, 132,—Morgan Jones No, 1. 99 Pumping Co. This well is
on the western edge of the proven gas fleld at Petrolia. A big gas
sand was met at 1685 feet, but was cased off, and the well drilled
on to & depth of 1835 feet without finding a paying oil sand.
Plate VII.

. Feet
From To Thickness
Clay oo i et e 0 10 10
Sand ....... ... 10 14 4
Yellow clay........... 14 42 28
Sand ....... ... 42 44 2
Shale, blue............ 44 80 36
Sand, show oil......... 80 87 7
Red mud, mixed........ 87 140 53
SGand ..........c000... 140 152 12
Hard shale........... 152 194 42

Red mud, mixed....... 194 241 47
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Sand rock............
Hard shale............
Gumbo ........... ..,
Shale ..........cvuun
Sandrock.............
Red mud, mixed.......
Hard shale, dark......

Red gumbe ..........
Hard shale, light........
Red mud, mixed.......
Blue shale............
Sand, show oil.........
Gumbo ...............
Sand, rock, water.....
Shale, blue.......,....
Gumbo ....... e e
Sand rock............
Hard light shale.......
Red mud, mixed......
Hard shale...... PR
Sand rock.....
Red mud, mixed......
Sandrock.............
Blue shale............
Gumbo ......... . .00
0Qil sand, water........
Blue shale............
Slate ..........0 00
Sandrock.............
Shale, dark...........
Lime and gypsum......
Shale, black...........
Lime and gypsum.....
Shale, hard..... Meeean
Sand, rock............
Hard shale............
Blue ghale............
Sand rock............
Blue shale............
Hard slatey shale.....
Dead sand......
Gumbo, blue...........
Sand rock............
Salty shale, dark......
Gas, sand............
Red shale............

2h3
310
345
370
381
408
436
450
490
520
540
550
559
572
630
656
680
710
760
795
820
855
895
330
956
960
207
1005
1050
1110 °
1143
1194
1223
1340
1372
1467
1480
1495
1536
1585
1602
1606
1618
1631
1685
16867 ¢
1690

12
57
35
25
11
27
28
14
40
30
20
10
9
13
58
25
25
30
40
45
2b
35
40
35
26
4
37
3
45
60
33
51
29
i71
32
95
12
15
41
49
17
4
12
13
54
17 g
3 7



Burenu of Econonvic Geology and Technology 223

Oil sand.............. 1690 1691 . 1
Hard bilack shale. . ... 1691 1695 4
Hard sand dead...... 1695 - 1696 1
Red black shale...... 1686 1727 31
Sand rock (water).... 1727 1732 5
Shale, red, blue...... 1732 1734 2
Dead Sand........... 1734 17367 6+ 27 67
Qil and gas, sand...... 17367 67 1742 57 g
Slatey shale, black.... 1742 17563 11
Boulders ............ 17568 1756 3
Flint rock........... 1756 1759 3
Gumbo ............. 1759 1762 3
Qil and gas.......... 1762 1768 [
Gumbo .., ........... 1768 1769 1
Slatey shale, dark.... 1769 1776 6
Black sand........... 1775 1782 7
Hard shale........... 1782 1793 11
Dark sand........... 1793 1802 9
Hard dark lime....... 1802 1835 33

No. 133.—Byers No. 8. Producers 0il Co. Elevation, 978.
Depth, incomplete, 1823. This is a gas well, also producing a
small amount of cil. Plate IV.

No, 134.—Byers No. 7. Lone Star Gas Co. Elevation, 970.
Depth, 1781, Building comménced Nov. 26, 1910. Drilling
finlshed March 25, 1911, 45 feet of 10-lnch casing; 1652 feet of
6-inch casing; 1768 feet of 4-inch casing. This was an edge well
which produced about 25 barrels of oil and a small amount of gas
when drilled in. Plate IV,

~Feet.
From To Thickness
Red mud............ 1] 50 50
Mixed mud.......... 50 100 50
Rock sand........... 100 105 5
Red mud............ 105 175 70
Sand rock........... 175 185 10
Red mud............ 185 385 200
Sand rock........... 385 490 15
Mixed mud........... 400 500 100
Sand rock........... 500 5256 25
Mixed mud........... 525 600 75
Sand rock............ 600 625 25
Red mud............ 625 700 75
Rock and mud....... 700 760 50
Mizxed mud.......... 750 800 50

Sand rock............ 800 8256 25
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Lead colored mud. .. .. 825
Sand rock........... 900
Lead colored mud..... 905
Sand roek........... 1000
Lead colored mud. .. .. 1010
Sand roek...,....... 1050
Mud and gypsum,.... 1055
Lead colored mud..... 1100
Sand rock........... -1125
Mud and gypsum..... 1135
Mud and gypsum..... 1155
Sand roek........... 1190
Gypsum and lime rock. 1220
Dark shale........... 1400
Rock sand, salt water.. 1425
Gypsum rock......... 1486
Lime rock........... 1528
Dark shale........... 1530
White mud........... 1570
Dark shale.......... 1575
White mud.......... 1610
Dark shale.......... 1615
Sand rock........... 1630
Dark shale........... 1635
Sand rock (set 6 inch). 1651
Dark shale.....,...... 16563
Hard sand rock...... 1654
Dark shale,......... 1657
Band rock........... 1660
Dark sghale........... 1661
Lime roek........... 1667
Dark shale........... 1668
White mud.......... 1680
Flint rock........... 16990
Dark shale........... 1691
White mud.......... 1735
Red mud............ 17560
Flint rock........... 17556
White mud.......... 1757
Flint rock........... 1765
Dark shale........... 1766

Gas sand (set 4 inch). 1767
White mud and hard
sand ............. 1776

about 50 barrels of oil,

900 75

905 5
1000 35
1010 10
1050 40
1056 5
1100 45
1125 25
1135 10
1155 20
1190 35
1220 30
1400 180
1425 25
1485 60
1528 43
1530 2
1570 40
1576 5
1610 35
1615 5
1630 15
1635 5
1651 16
1653 2
1654 1
1657 3
1660 3
1661 1
1667 6
1668 1
1680 12
1690 10
1691 1
1736 44
1750 15
1756 5
1757 2
1765 8
1766 1
1767 1
1776 9
1781 5

Producers 0il Co. This well yielded
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No, 136 ~—Byers No. 6.
(estimated). Depth, 1769,

Drilling finished Sept. 26, 1910,
feet of 4-inch line pipe; 40 feet of 4-inch perforated pipe.

a gas well. Plate IV,

Sand and clay......
Sand rock........
Blue shale.........
Sand rock.........
Blue shale.........
Sand rock........
Hard shale........
Sand rock,....,..
Mixed shale.......
Flint rock.........
Mixed sghale........
Sand rock.........
Hard sand........
' Sand rock.........
Hard mixed shale...
Sand rock.........
Mixed shale........
Blue Iime rock.....
Hard blue shale....
Sand rock.........

Hard sand rock....

Mixed shale........

Hard shale,

Brown mud.......

Blue slate.........

Lime rock........
Whita mud.......
Hard gray sand...
White mud.......
Blue shale........
‘White mud. ......

Blue shale...........

White mud.......

Brown shale......

White mud.......

Red and hlue sghale. ...
Gas sand.........

mixed. . ..
Soft blue shale. ...
Mixed shale........
Sand rock.........

Lone Star Gas Co.

Hlevation,

225

970

Drilling commenced May 26, 19190.

1558 feet of 6-inch pipe; 1728
This is
Feet
From To Thickness
.. 0 16 16
Ve 16 23 7
L. 23 340 317
.. 340 348 &
.. 348 470 124
... 470 474 4
.o 474 563 89
Ce 563 565 2
.. Db8éb 614 49
.. 614 634 20
- 634 852 218
.. 852 866 14
... 866 894 28
.. 884 945 51
.. 945 1019 T4
.. 1019 1035 16
.. 1035 1261 226
.. 1261 1271 10
..o 1271 1326 55
.. 1326 1366 40
... 13686 1382 16
.. 1382 1413 31
1413 1484 i
... 1484 1521 37
.. 1521 1536 15
.. 1536 1537 1
... 1537 1548 11
.. 1548 1553 ]
... 1553 1554 1
... 1854 1559 3
... 1559 1563 4
... 1563 1581 18
... 1581 1596 15 }
... 1596 1607 11
1607 161% 12
... 1619 1631 12
... 1631 1636 5
... 1636 1671 35
1671 1676 5
... 1676 1690 14



226 The Untvorsity of Texas Bulletin

White mud.......... 1690 1702 12
Gas sand............ 1702 1719 17
Gypsum rock......... 1719 1739 20
Dark shale........... 1739 1753 14
White mud.......... 1753 1758 5
Dark shale........... 1758 1766 8
White mud......... . 1766 1768 2
Sand rock....,...... 1768 1769 1

No. 137.—Byers No. 4. Lone Star Gas Co. Elevation, 946.
Depth, 1721. Drilling commenced June 23, 1909, Drilling finished
Sept. 13, 1909. 32 feet 8 inches of 10-inch casing; 1001 feeti of
6-inch caging; 1531 feet of 4-inch casing; 1721 feet of 2 1-2-inch
casing; 70 feet of perforated pipe in bottom of hole. A producing
gas well, Plate V.

Feet
From To Thicknesgs
Surface clay......... 1] 10 10
Sand rock........... 19 15 5
Red mud............ 15 35 20
Sand rock........... 35 556 20
Red mud............ 55 70 15
Sand rock........... 70 80 10
Red mud............ 80 160 20
Sand rock........... 100 120 20
Red mud............ 120 160 40
Sand rock............ 160 180 20
Red mud............ 180 240 60
Sand rocK............ 240 300 60
Red mud............ 300 350 ho
Sand rock............ 350 375 25
Red mud............ 375 425 50
Sand roek............ 425 600 175
Red mud....,.,....... 600 620 20
Sand rock,........... 620 700 80
Red mud............ 700 740 40
Sand rock............ T40 780 10
Red mud............ 780 790 10
Sand rock............ 790 800 10
Red mud............ 800 810 10
Blue mud............ 810 815 5
Red mud............ 815 840 25
Gypsum rock......... 840 880 40
Sand rock............ 880 9200 20
Mixed mud.......... 900 960 60
Red mud............ 360 9RO 20

Mixed mud.......... 980 1000 20
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White mud. ....... .. 1000 1020 20
Dark mud............ 1020 1120 100
Sand rock............ 1120 1140 20
Red mud............ 1146 1250 110
Water gand, last water. 1250 1510 160
Dark mud........... 1410 1460 50
Sand rock,........... 1460 1462 2
Red mud............ 1462 1495 33
Sand rock............ 1495 1500 5
Mud ............... 1500 16045 5
Sand rock............ 1505 1507 2
Moud ............... 1507 1520 13
Sand rock............ 1520 1630 10
Gray sand........... 1530 1531 1
Blue shale........... 1531 1535 4
Sand ............... 1535 1537 2
Dark shale... ....... 1537 1584 47
Sand rock............ 1584 1585 1
White mud........... 1585 1588 3
Gray flint rock....... 1588 1585 7
Mixed shale.......... 1595 1599 4
White mud.......... 1599 1601 z
Gas sand............ 1601 1604 3
White mud.......... 1804 1606 2
White sand rock, no

water ............ 1606 1615 9
White mud.......... 1615 1617 2
Gas sand............ 1617 1619 2
Mixed mud.......... 1619 1632 13
Gray sand........... 1632 1636 4
White mud.......... 1636 1638 2
Gas sapnd............ 1638 1640 2
Mizxed mud........... 1640 1642 2
White mud.......... 1642 1648 6
Gas sand............ 1648 1650 2
Mixed mud.......... 1650 1652 2
White mud.......... 1652 1653 1
Gag sand, ........... 1653 1660 7
White mud.......... 1660 1662 2
Mixed mud.......... 1662 1670 8
White mud.......... 1670 1675 B
Mized mud.......... 16756 1685 10
White mud.......... 1685 1686 1
Gas sand............ 1686 1721 35

No. 138 —Boddy & Wantland No. 1. Lone Star Gas Co. Eleva-
tion, 958. Depth, 1902, Drilling completed Aug. 13, 1910. This
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is a dry liole on the northern edge of the producing gas field at
Petrolia. Plate 1V,

Feet—
. From To Thickness

Sod ....... ... ..., 0 1 1
Red elay............ 1 15 14
Water sand.......... 15 25 10
Red clay and gravel. .. 25 856 60
Sand ................. 85 88 3
Red clay and gravel.. 88 133 45
Broken sand......... 135 163 . 30
Red clay and gravel... 163 213 50
Hard sand rock...... 213 219 6
Red mud and gravel... 219 249 30
Brown clay.......... 249 257 8
Red tough mud....... 267 287 30
Mud and gravel...... 287 349 62
Red shale............ 349 399 50
Broken sand......... 399 414 15
Red mud............ 414 519 105
Water sand........... 519 529 10
Red mud............ 529 569 410
Red shale........... 569 694 125
Red mud and gravel. .. 694 714 20
Broken sand......... 714 724 10
Brown clay.......... 724 754 30
Iron pyrite. ... ...... 754 762 8
Looge gravel......... 762 767 5
Red mud and gravel.. 767 842 15
Red tough mud...... 842 872 30
Mud and gravel...... 872 927 55
Blue and red mud.... 927 939 12
Red mud and gravel... 939 1002 63
Blue mud andad

boulders .......... 1002 1007 5
Water sand.......... 1007 1013 6
Red mud and gravel... 1013 1040 27
Blue gumbo......... 1040 1050 10
Red mud and gravel... 1050 1092 42
Blue gumbo.......... 1092 1112 20
Hard sand rock...... 1112 1120 8
Blue gumbo and

boulders .......... 1120 1140 20
Black slate and sand.. 1140 1180 40
Red mud and gravel... 1180 1208 28
Blue and red gravel. ., 1208 1230 22

Blue gumbo.......... 1230 1235 [
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Sand boulders........ 1236
Hard sand rock....... 1239
Broken sand......... 1245
Blue gumbo and
boulders .......... 1252
Blue sand and slate... 1275
Blue gumbo and
boulders .......... 1295
Water sand.......... 1310
Hard sand........... 1328
Blue gumbo and
boulders .......... 1330
Hard sand rock....... 1335
Blue gumbo and
boulders .......... 1339
Quartz . ............ 1345
Blue gumbo and
boulders .......... 1348
Hard black sand rock.. 1358
Water sand.......... 1364
Blue gumbo and
boulders .......... 1375
Quartz ............. 1395
Blue gumbo.......... 1399
Blue and red shale.... 1411
Hard sand rock....... 1471
Soft sand rock........ 1473
Blue gumbo.......... 1477
Hard sand........... 1479
Water sand.......... 1487
Blye gumbo.......... 1492
Blue gumbo and
boulders .......... 1500
Sand rock........... 15086
White tale (?)....... 1511
Broken sand......... 1514
Water sand.......... 1521
Blue hard slate. ... ... 1527
White tale (?)....... 1543
Blue hard slate....... 1547
White tale (7)....... 1659
Broken sand and slate. 1565
Blue shale........... 1577
Hard shell........... 1595
White tale........... 1596
Blue gumbo.......... 1600

Rlue shale........... 1657

1239
1245
1252

1275
1295

1310
1328
1330

1335
1339

1345
1348

1358
1364
1375

1395
1399
1411
1471
1473
1477
1479
1487
1432
1500

1506
1511

1514°

1521
1527
1543
1547
1559
1565
1577
1595
1596
1660
1657
1665
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No.

Depth, 1643.
Feb. 25, 19140,

The University of Teras Bulletin

Blua gumbo.......... 1665 1686 21
Blue gumbo and

boulders .......... 1686 1713 26
Black shale and sand. 1713 1721 8
Blue ghale.........., 1721 17561 30
Blue gumbo.......... 1751 1768 17
Black slate.......... 1768 1786 18
Blue gumbo.......... 1786 1817 31
Blue sand rock....... 1817 1818 1
Blue gumbo.......... 1818 1881 63
Black slate........... 1881 1891 10
Blue gumbo.......... 1891 1902 11
139.—Byers No. 5. Lone Star Gas Cec. Elevation,

Red mud............
White rock
Red mud
Mixed
White
Mixed
White
Mixed
White
Mixed
White
Mud, lead color.......
Gypsum rock.........
Mud, lead color. ... ...
White sand rock......
Mud, lead color.......
Gypsum rock.........
White sand rock......
Gypsum rock.........
Sand rock...........
Mud, lead color.......
Gypsum rock.........
Sand rock...........
Brown shale.........
Sand reck...........
Brown ghale.........
Sand rock

Drilling commenced Dec. 4, 1909,
96 feet 5 inches of 10-inch casing; 1468 feet of 6-

inch casing; 1567 feet of 4-inch casing.

981.

Drilling finished

Plate IV.
——Feet————
From To Thickness
0 20 20
20 21 1
21 81 60
s1 200 119
200 205 5]
205 400 195
400 420 20
420 600 180
600 630 30
630 800 170
800 810 10
810 860 £y
850 900 50
900 970 70
970 1000 30
1000 1020 20
1020 1070 50
1070 1100 30
1100 1130 30
1130 1150 20
1150 1160 10
1160 1175 15
11756 1210 35
1210 1260 50
1260 1300 10
1300 1397 97
1397 1399 2



Burean of Economic Geology end Technology 231

Brown shale,........ 1399 1431 32
Sand rock........... 1431 1432 1
Brown shale......... 1432 1466 34
Sand rock............ 1466 1470 4
Brown shale......... 1470 1563 93
Flint rock........... 1563 15656 2
White mud.......... 1565 1566 1
Sand rock, gas sand.. 1566 1568 2
White mud.......... 1568 1572 4
Gas sand............ 1572 1595 23
Sand rock, hard...... 156956 1598 3
Brown shale......... 1598 1600 2
Sand roeck........... 1600 1601 1
White mud.......... 1601 1605 4
Sand rock, hard...... 1605 1607 2
Brown shale......... 1607 1612 b3
Gas sand............ 1612 1621 9
White mud.......... 1621 1624 3
Brown shale......... 1624 1643 19

No. 140.—Blattner No. 1. No data ¢btained.

No. 141.—Byers No. 2. Producers 0il Co. Elevation, 1010
{estimated)}. Depth, 2135. This is a dry hole, located about four
miles north of the Petrolia gag field.

No. 142,—Byers Block 67, Depth, 1300, This well is about
two wmiles northeast of Petrolia. Little information could ‘be ob-
tained, other than that it produced gas,

Ng. 143.—Byers No. 1. Lone Star Gas Co. FElevation, 460
(estimated). Depth, 1736, Drilling commenced May 7, 1907.
Prilling finished April, 1909. 587 feet of 10-ine¢h line pipe; 1278
feet of 8-inch line pipe; 1598 feet of 6-inch drive pipe; 1683 feet
of 4 1-2-inch drive pipe; packer set at 1736 feet; 6-in casing fol-
lowed through upper gag sand to 1602 feet; 4 1-2-inch casing fol-
lowed through second gas sand to 1683 feet., Plate VIIL

——Feet-- —
. From To Thickness
Red surface clay..... 0 290 20
Water sand.......... 20 410 20
Red rock............ 40 230 190
Water sand.......... 230 245 15
Blue shale........... 245 270 25
Water sand.......... 270 285 15

Red rock............ 285 350 B5
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Water sand.......... 350
Red and blue mud.... 359
Water sand.......... 392
Red rock............ 402
Dry sand............ 412
Blue and red mud.... 417
Soapstone and red rock 500
Red rock............ 530
Sand reck, dry....... 580
Red rock............ 583
Light shale.......... 660
Gray sand........... 715
Blue shale........... 730
Red rock and gravel. .. 750
Blue shale........... 785
White lime.......... 820
Blue shale.........,.. 825
Gray sand........... 853
Blue shale........... 870
Red mud............ 885
White ¥Hme .......... 910
Missing ............. 895
White sand.......... 9123
Blue shale........... 931
‘White sand......... - 936
Stratified red and biue. 975
Blue shale........... 995
"Blue shale.. . ........ 1000
White shale. ... ___... 1005
Red mud............ 1015
White gand.......... 1020
Blue shale........... 1040
Dark gray sand....... 1046
Brown sghale... ...... 1050
Blue shale........... 1070
Red mud............ 1110
Blue shale........... 1130
Blue and gray shale. .. 1206
Blue sand........... 1235
Blue shale........... 1240
Black sand.......... 1260
Black shale.......... 1266
Sand . ... 1300
Black shale. ... ... ... 1305
Sand ........:...... 1320
Black shale.......... 1328

Sand ............... 1333

359
392
402
412
417
500
530
ag0
583
660
7156
730
750
785
8§20
825
853
870
885
895
913
910
931
9386
975
995
1000
1005
1015
1020
1040
1045
1050
1070
1110
1130
1206
1235
1240

1260.

1266
1360
13045
1320
1328
1333
1338

33
10
19

83
30
50

T
55
15
20
35
35

28

P}



No. 144,—8tine No. 1, Block 13.

931.

Depth, 1726,
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Black shale.......... 1338
Blue sand........... 1413
Black shale.......... 1428
Sand ............... 1433
Shale .............. 1438
SBand ............... 1443
Black sand.......... 1448
Shale .............. 14523
Black sand.......... 1461
White sand.......... 1464
Black shale.......... 14%0
Black sand........... 1495
Blue mud or shale.... 1515
Sand and shale....... 1518
Blue shale........... 1519
Gas sand............ 1598
Brown ghale......... 1600
(0l sand (slight show-

ing) .............. 1608
Blue shale........... 1610

Dry sand (top contain-
ing 2nd gas strata). 1670

Blue shale........... 1686
Dry gray sand........ 1723
Blue shale. ....... ... 1727
Gas sand (top very
hard) ............ 1731

1413
1428
1433
1438
1443
1448
1453
1461
1464
1490
1495
1515
1518

- 1519

1598
1600
1608

1610
1670

1686
1723
1727
1731

1736

75

—
L b §
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Lone Star Gas Co. Blevation,
Drilling completed Sept. 21, 1909. 21 feet

6 inches of 10-inch casing; 930 feet of 6-inch casing; 1426 feet of

4-incH casing; 1726 feet of 2-inch casing. Plate V.

Feet
From To Thickness

Surface ............. [ 21 21
Sand rock........... 21 23 2
Red formation....... 23 65 42
Sand rock........... 65 68 3
Red formation........ 68 130 62
Sand, “showing of oil’'. 130 134 4
Red formation........ 134 260 126
Sand, ‘“‘good show of

oil” ... ... .. 260 275 15
Red formation........ 275 490 215
Hard sand rock...... 490 501 11
Red formation........ 501 930 429
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_ No. 145.—S8tine No. 1, Block 24.

919.

Depth, 1576.
completed April 14, 1909,
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Red formation........ 930

Sand ....... e 1185
Shale ............... 1214
Sand, ‘‘good show of

oil” .. ... . .00 1280
Red formation........ 1295
Sand rock........... 1376
Black shale.......... 1380
Sand rock........... 1426
Black shale.......... 1431
Sand rock........... 1498
Light shale.......... 1500
Black shale.......... 1517
Sand and shale, mixed 1576
Shale . ............. 1596
Sand rock........... 1617
Light shale.......... 1622
Sand, gas and oil.. ... 1646
Sand and shale....... 16566
Shale .. ............. 1675

1185
1214
1280

1295
1376
1380
1426
1431
1498
1500
1517
1576
1596
1617
1622
1646
1656
1675
1726

255
29
66

15
81

4
46

5
87

2
17
59
20
21

5
24
10
19
51

Lone Star Gas Co, Elevation,
Drilling commenced Feb, 22, 1909, Drilling
37 feet 7 inches of ‘10-inch casing; 999

feet 9 inches of 6-inch casing; 1414 feet of 4-inch casing. Plate V.

From
Red mud............ 0
Rock, white sand. .. .. 40
Hed mud......_...... 42
Rock, white sand. .. .. 0
Red mud............ 78
Rock, white sand. .. .. 130
Mud mized.......... 132
Rock, white sand..... 230
Mud mixed.......... 232
Rock, white sand..... 376
Red mud............ 381
Lead color mud....... 420
Rock, pyrites of iron.. 445
Rock, sand.......... 446
Mixed lead (color?)... 450
Rock, white, sand. .. .. 550
Rock, white gypsum... 570
Oil sand............. . 630

Rock, white sand. . ... 634

--— -—Feet

To
410
42
70
78

130
132
230
232
376
381
420
445
446
450
460
570
630
634
G40

Thickness

40
2
28
8
52
2
98
2
144
b
39
25

1-

4
1G
10
60
4

6
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Mud, blue........... . 640
Rock, white, sand.... 649
Mud, white........... 651
Rock, white, sand. .. .. 670

Rock, white, sand, hard 710
Rock, white sand, salt. 71&

Mud, white........... 720
Rock, white sand. ... 740
Mud, blue ........... 750
Rock white sand....., 770
Mud, blue........... 850
Rock, white, sand. .. .. 895
Mud, blue........... 930
Rock, flint. .......... 940
Mud, dark, nearly black 995
Rock, white sand. .. .. 1005
Mud, dark........... 1010
Rock, white sand..... 1020
Mud, dark........... 1025
Rock, white sand..... 1030
Rock, white sand, hard 1035
Mud, dark........... 1040
Rock, white sand..... 1085
Mud, white. ......... 1090
Rock, white sand..... 1110
Mud, white. ... .. .. 1115
Rock, white sand..... 1120
Mud, white.......... 1130
Rock, white sand..... 1200
Shale, hlack..,....... 1235
Mud, lead color...... 1255
Mud, while.......... 1300
Rock, white sand. .... 1360
Mud, lead color...... 1365
Rock, white sand..... 1370
Mud, lead color...... 1372
Rock, white sand..... 1377
Shale, black......... 1380
Rock, white sand. . ... 1416
Mud, mixed.......... 1419
Rock, white sand..... 1423
Shale, black......... 1424
Rock, white sand..... 1440
Shale, black. ......... 1442
Rock, white sand. .. .. 1445

Shale, black.......... 1447

649
651
670
710
715
720
740
750
770
850
895
930
940
995
1005
1010
1020
1025
1030
1035
1040
1085
1090
1110
1115
1120
1130
1200
1235
1255
1200
1360
1365
1370
1372
1377
1380
1416
1419
1423
1424
1440
1442
1445
1447
1499
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No. 146,—Morgan No. 1.

388.

Phe Universily of Texas Bulletin

Rock, black and yellow,

flimt ............. 1499
Shale, black.......... 1500
Rock, flint, white. . ... 1507
Shale, black.......... 1508
Rock, white sand. .... 1515
Shale, blaek.......... 16517
Rock, white flint. ... .. 1523
Shale, blaek.......... 1524
Mud, white. .., .. .... 1530
Rock, white sand. .. .. 1534
Shale, black.......... 1535
Rock, white sand..... 1550
Mud, white..,....... 1551
Rock, white sand..... 1552
Mixed, red........... 1554
Mixed .............. 1570
Gas sand............ 1572

1500
1507
1508
15156
1517
1523
1524
1530
1534
1535
1550
1551
1552
1554
15740
1572
1576

1

-
e T TR = R N R R

—
O S-I= o

Elevation, 960 ({(estimated). Depth,
This is one of the several hundred shallow wells in the

Petrolia field, each pumping from two to five barrels a day.

No.

Feet-
From To Thickness
Red clay............ 0 25 25
Fresh water sand..... 25 58 33
Red ................ 58 218 160
Dry sand............ 218 219 1
Red ................ 219 255 36
Sand, oil and salt water 255 269 i4
Light blue and red.... 269 334 65
Sand, salt water...... 334 344 10
Blue shale............ 344 366 22
Red and blue shale... 3686 388 22

Depth, 266, See note on No, 146,

14%7.-—Morgan No. 2. Elevation as in

preceding well.

Feet.
From To Thickness
Red clay............. 0 4 4
Hard sand rock....... [ 9 B
Red and boulders..... 9 26 17
Sand dry............ 26 28 2
Red ............... 28 35 7
Sand, dry. .. ......... as 37 2
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Red and light........ 37 75 38
Sand, fresh water. .. .. 75 89 14
Red and light........ 89 248 159
Blue ........0...... 248 259 11
Sand, oil and water. ... 259 266 7

No. 148 —Lochridge No. 1. This was the first gas well drilled
in this field and is still a producer. No detailed information could
be secured,

No. 14%.—Lochridge Farm No. 2, Lone Star Gas Cc. Eleva-
tion, 940 (estimated). Depth, 1485. Drilling finished 1909. 415
feet of 1(-inch casing; 995 feet of 8-inch casing; 1463 feet of 6-
inch easing. Plates IV and V.

—Feet——--
From To Thickness
Red rock............ 0 195 135
Sand ............... 195 207 12
Red rock............ 207 222 15
Sand ............... 222 247 25
Blue shale........... 247 252 5
Oil sand............. 252 287 36
Red rock............ 287 400 113
Water sand.......... 400 420 20
Blue shale,.......... 429 425 5
Sand ............... 4256 495 70
Blue shale........... 495 505 10
Water sand.......... 506 525 20
Red rock............ 525 595 70
Sand .........._..... 595 610 15
Red roek............ 610 640 30
Blue shale........... 640 645 3
Sand (oil and water).. 645 675 30
Blue shale........... 675 690 15
Sand ............... 690 700 10
Blue shale........... 700 720 20
Sand (oil and water).. 720 735 15
Blue shale........... 735 740 5
Sand (oil and water).. 740 760 20
Blue shale........... T60 780 20
Water sand.......... T80 800 20
Brown shale......... 800 900 100
Red rock............ 900 965 65
Blue shale........... 965 975 10
Water sand.......... 975 995 20

Brown shale......... 995 1090 95



No, 150.—Avis & Smith No, 1,

783.
field.
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Blue shale........... 1090
Sand ............... 1100
Blue shale........... 1155
Sand ............... 1165
Black shale.......... 1200
Blue shale........... 1280
Sand ............... 1285
Blue shale........... 1300
Sand ............... 1306
Blue shale........... 1315
Gas sand............ 1463
Red rock............ 1473
Gas sand............ 1485

1100
1155
1165
1200
1280
1285
1300
1305
1315
1463
1473
1485

19
b5
10
35
80

15

10
148
10
12

Corsicana Petroleum Ceo. Depth,
This was a dry hole practically in the middle ¢of the proven

Feet
From To Thickness

Red mud............ 0 18 18
Sand, white. ...... ... 18 20 2
Rock ............... 20 25 5
Red rock............ 25 50 25
Rock, white.......... 50 65 15
Mud, mixed (red, white

and blue)......... 65 1290 55
Roeck ............... 120 121 1
Red rock............ 121 190 69
Rock grey........... 190 240 50
Oil sapnd............. 240 245 5
Rock, Bray.......... 245 280 35
Mud, red and biue.... 280 360 80
Rock, gray.......... 360 400 40
Mud, blue........... 400 420 20
Rock, gray........... 420 435 15
Sand, white.......... 435 440 5
Rock, gray.......... 440 5356 95
Mud, blue and red.... 535 BT6 40
Rock, gray........... 575 585 10
0il sand............. 585 588 3
Mud, blue........... 588 620 32
Qil sand............. 620 624 4
Rock, gray.......... 624 626 2
Mud, blue and red.... 626 675 49
Rock, gray........... 675 678 3
Rock, gray (soft, salt

water) ........... 678 682 5
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Rock, gray (hard).... 683 685 2
Mud, white. . ........ 685 689 13
Rock, blue........... 698 706 8
Mud, white.......... T06 711 5
Rock, white. . ........ 711 712 1
Mud, all kinds,....... 712 726 14
Rock, hlue........... 726 729 1
Mud, white.......... 727 729 2
0Oil sand (tested, no

good) ............ 729 734 5
Mud, blue........... 734 T40 6
Sand, white.......... 740 741 1
Mud, blue........... 741 770 29
Rock, white.......... 770 712 2
Sand, white (salt

water) ........... 7172 783 11

No, 151.—Avis & Smith No. 2. Corsicana Petroleum Co. Eleva-
tion, 929. Depth, 1523. Drilling commenced Oct. 12, 1908.
Drilling finished Feb. 9, 1908, 47 feet 8 inches of 10-inch casing;
896 feet 9 inches of B-inch casing; 1246 feet 7 inches of 6-inch
caging; 1459 feet 11 inches of 4-inch casing; 1522 feet 11 inches
of 2 1-2-inch casing. .
Feet.

From To Thickness
Red mud............ 0 7 7
Rock, white. . ........ 7 27 20
Red mud............ 27 45 18
Rock, white.......... 45 50 g
Red mud............ 50 100 50
0il sand......o0n.0.. 100 105 5
Rock, white. ......... 105 125 20
Red mud............ 125 150 25
Rock, white.......... 150 160 10
Oil sapd............. 160 165 5
Rock, white.......... 165 169 4
Mud, blue........... 169 189 20
Qil sand............. 189 196 7
Rock, white.......... 196 200 4
Mud, blue............ 200 220 20
Rock, white. ......... 220 230 10
Mud, blue,.......... 230 260 30
Oil sand............. 260 2656 b
Rock, white.......... 265 270 5
Mud, blue ........... 270 285 15
Rock, white.......... 285 350 65

Oil sand............. 350 3556 3
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Rock, white. ......... 355 385 30
Mud, blue........... 385 395 10
Rock, white.......... . 396 495 100
Gil sand............. 495 500 5
Rock, white.......... 500 520 20
Mud, blue........... 520 8b9 30
Rock, white.......... 550 5556 3
Mud, blue........... 555 580 25
Rock, white.......... 080 605 25
Qil sapd............. 605 610 ]
Rock, white (hard).... 610 612 2
Rock white (soft).... 612 615 3
Mud, blue........... 615 620 5
Rock, white.......... 620 640 20
Mud, blue........... 640 655 15
Qil sand............. 655 660 ]
Mud, blue........... 660 664 4
Rock, white.......... 664 674 10
Qil sapnd............. 674 6717 3
Mud, blue........... 677 687 10
Shale, blue.......... 687 720 33
Qil sand............. 720 724 4
Rock, white.......... 724 770 46
Shale, red............ TT0 772 2
Rock, white,......... 772 784 12
Mud, blue........... 784 850 66
Rock, white. . ........ 850 875 25
Mud, blue........... 8756 900 25
Rock, white........ .. 900 910 10
Mud, blue,........... 910 925 16
Rock, white.......... 925 940 15
Mud, blue............ 940 950 10
Rock, white........,, 950 9498 48
Rock, white. ........, 998 1000 2
Rock flint........... 1000 1025 25
Shale, blue.......... 1025 1035 10
Rock, white.......... 1035 1040 3
Shale, blue.......... 1040 1060 20
Rock flint........... 1060 10675 15
Rock, sand. .......... 1075 1080 5
Rock sand (hard).... 1080 1082 2
Rock flint and shell.. 1082 1105 23
Shale, blue.......... 1105 1120 15
Rock flint........... 1120 1125 5
Rock sand........... 1125 1127 2
Rock, white, flint..... 1127 1145 1R

Rock sand........... 1145 1147

(o]
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Oil sand............. 1147
Rock sand........... 1150
Rock sand........... 1175
Rock sand........... 1210
Rock sand........... 1212
Mud, light........... 1260
Rock sand........... 1285
Mud, light........... 1300
Rock sand........... 1315
Mud, light blue....... 1330
Rock sand........... 1359
Mud, blue........... 1360
Rock sand........... 1366
Shale, black.......... 1380
Rock, white.......... 1438
Shale, black......... 1439
Rock sand, white.. ... 1459
Shale, black.......... 1460
Rock sand........... 1463
Shale, black..,....... 1466
Rock sand (soft)..... 1477
Shale, blue.......... 1487
Shale, red........... 1495
Rock sand........... 1500
Rock, white (gypsum) 1502
Shale, blue.......... 1610
Gas, sand, white, ... .. 1521

No. 152, —Panhandle No. 1.

Depth, 1592,

Shale, 15611 to 1580.

No. 153.——Panhandle Oil Co.

was obtained

No. 154,—Wichita Falls Oil and Gas Co. No, 2.

Sand and rock, 1 to 1506.

regarding this well.

Lone Star Gas Co.

241
1150 3
1176 25
12146 35
1212 2
1260 18
1285 25
1300 15
1315 15
1330 15
1359 29
1360 1
1366 6
1380 14
1438 58
1439 1
1459 20
1460 1
1463 3
1465 2
14977 12
1487 10
1495 s
1560 )
1502 2
1510 8
1521 11
1523 2

Elevation, $24.
Gas sand, 1506 to 1511.

Gas sand, 1580 to 1592. -

No data other than the location

This is a gag

well, regarding which no information was obtained.

No.
Depth, 425,

155.—Reed Winfrey No, 7.

. Elevation,

940 (estimated}).

This is a shallow well similar to No. 146.

——Peet————
To Thickness
100 100
200 100 °
250 50
266 16

From
Surface ............. 0
Red mud............ 100
Rock .............. 200
Blue shale........... 250
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Oil sand
Rock and clay
Slate
Blue shale
0il sand
Rock and shale
Blue shale
0il sand

No. 166.—Reed Winfrey No. 9.

422, See No. 1565.

Surface
Red mud
Red mud and sand. ...
Stone, slate
Shale and slate.......
Oil sand
Rock and shale
0fil sand
Red shale and rock. . ..
Reock and shale
Broken oil sand

..........

No. 157.—Lochridge No. 4.
tion, 940 (estimated).

Depth,

of Teras Bullctin

266 288 22
288 300 12
. 300 320 20
320 341 21
341 354 13
354 400 46
400 416 16
416 425 9

Elevation as in No. 155. Depth,

Feet.
From To Thickness

0 100 100
100 150 50
150 200 50
200 250 50
250 266 16
266 288 22
288 342 54
342 3562 10
352 385 33
385 416 31
416 422 6

Clayco Qil & Pipe Line Co.
654,

Eleva-

This is producing from a

deeper sand than Nos. 156 and 158, but is spoken of as a shallow

well.

Turf

Blue mud
Sand, water
Blue shale
Sand, water
Blue shale
Sand, water
Blue slate

——Feet-—-——
From To Thickness
0 10 10
10 199 189
199 204 5
204 231 27
231 241 10
241 261 20
261 265 4
265 275 10
275 390 115
390 400 10
400 425 25
425 465 40
465 485 20
485 498 13
498 518 20
518 528 10
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Red mud............ 528 645 117
Gray sand........... 645 647 2
Blue shale........... 647 651 4
0il sand............. 661 654 3

No. 158.—Lochridge No. 2, Lease No. 2. Clayco Ofl & Pipe
Line Co. Elevation, 940, Depth, 750. This is producing from a
still deeper sand than Nos. 155 or 157,

Peet
From To Thickness
Red rock............ 1] 240 240
0Oil sand............. 240 260 20
Blue shale........... 2680 270 10
Sand ...........00... 270 290 29
Red rock............ 290 360 70
Black shale.......... 360 370 10
Sand ............... 370 400 30
Red rock............ 400 430 30
Sand ............... 430 460 30
Blue shale,.......... 460 475 15
Sand ............... 475 505 30
Red rock............ 505 6356 130
Blue shale........... 635 640 5]
Oil gand............. 640 650 10
Water gand.......... 650 670 20
Red roek............ 670 700 30
Blue shale........... 700 710 10
‘White shale. ......... 710 720 10
Qil sand......., . .... 720 750 30

No. 15%.—Lochridge No, 3, Lease No. 2. Clayeo 0il & Pipe
Line Co. Elevation, 940. Depth, 744. See No. 158,

Feet.
From To Thickness
Red rock............ 0 250 250
Blue shale........... 250 260 10
Gray sand........... 260 272 12
Red 1ock,........... 272 350 78
Blue shale........... 360 360 10
Gray sand........... 360 380 20
Red rock............ 380 400 20
Blue shale........... 400 412 12
White sand.......... 412 432 20
Red rock..... ....... 432 510 78

Blue shale........... 510 530 20
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White sand.......
Red rock.........
Blue shale........
White sand.......
Red rock.........
Blue shale........
0il sand..........

No. 160,—Perkins No. 2.
940. Depth, 649.

Red rock.........
Blue clay.........

Sand

Red rock.........
Blue clay.........

Sand

Red rock........
Blue clay.........

Sand

Red rock........ .
Blue eclay.........

Sand

Sand

Sand

Red rock.........

Shell

Red rock.........

Shale

Shell

No. 161.—Perkins No. 1.
940 (estimated).

Red rock.........
-Blue clay.........

Sand

Blue shale........
Blue clay.........

Red rock........
Blue clay.........

The Universily of Teras Bullelin

Depth, 724.

... 530 542 12
... 042 610 68
... 610 690 80
... 690 T00 10
... 700 710 10
s 710 732 12
P 722 733 11
Clayeo Qil & Pipe Line Co. Elevation,
Feet—
From To Thickness
. 0 190 190
.. 190 195 5
... 185 205 10
s 2056 250 45
... 250 255 5
.. 255~ 270 15
cee. 270 240 70
.. 340 350 10
... 350 3170 20
... 370 385 15
... 385 390 5
.. 390 425 35
. 425 465 40
... 4865 480 15
... 180 5156 35
.... B15 566 50
... beébs 575 10
... B75 585 10
... D85 595 10
...- 595 600 5
... 600 610 10
... 810 615 5
... 61D 620 5
... 820 625 5
... 625 635 10
.... 635 644 9
... B44 649 5
Clayco 0Oil & Pipe Line Co. Elevation,
— PFeet—— "
From To Thickness
AN 0 190 190
... 190 195 5
... 185 205 10
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Red rock............ 206 250 45
Blue clay. ........... 250 255 b
Sand ....... 000 2565 270 156
Red rock............ 270 340 70
Blue clay............ 340 350 10
Sand .......... ..., 350 370 20
Red rock............ 370 385 15
Blue c¢lay............ 385 390 )
Sand ............... 390 425 35
Blue shaje........... 425 465 40
Blue clay. ........... 465 480 15
Sand ............... 480 bl 3b
Red rock............ 515 665 50
Blue clay............ 565 575 10
Sand ............... 575 585 1¢
Red rock............ 585 595 10
Shell ......... PP 595 600 5
Red rock............ 600 610 10
Shell ............... 610 615 5
Blue shale........... 615 620 5
Shell ............... 620 625 o
Red rock............ 625 635 10
Blue shale........... 635 644 9
Sand ............... 644 654 10
Red rock,........... 654 656 2
Sand ............... 656 681 25
Blue shale...,...,.... 681 691 10
Samd ............... 691 700 9
Blue shale........... 700 720 20
Sand ............... 720 T24 4

No, 162.—PFPerkins No, 3. Clayco 0il and Pipe Line Co6. Eleva-
tion, 940 (estimated). Depth, 725,

Feet
From To Thickness
Red mud............ 0 190 190
Gray sand........... 190 195 5
Red shale........... 195 215 20
Gray sand............ 215 225 10
Red shale............ 223 255 30
Blue shale........... 255 265 10
Gray sand........... 265 289 15
Red shale............ 280 345 65
Blue shale........... 345 350 )
Gray sand, . .......... 350 365 15

Red shale, ........... 365 380 15
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Blue shale. .......... 380 385 5
Gray sand........... 385 400 15
Biue shale........... 400 415 15
White sand.......... 415 440 25
Biue shale........... 440 450 10
White sand.......... 450 470 20
Blue shale........... 470 500 30
White sand.,......... 500 510 10
Blue shale........... 510 520 10
Red shale............ 520 557 37.
Blue shale........... 657 567 10
White sand........... b567 580 13
Blue shale........... 580 658 78
White sand.......... 658 675 17
Blue shale..,......... 675 685 10
Sand ............ ... 685 695 10
Blue shale........... 695 7156 20
Sand -............... 715 725-6 10-6
No. 163.—Perking No. 4. Clayco Oil & Pipe Line Co. Elevation,
940 (estimated). Depth, 730,
Feet
From To Thickness
Red rock............ 0 190 190
Gray sand........... 180 195 5
Red rock............ 195 215 20
Gray sand........... 215 225 i
Red rock............ 225 255 30
Blue shale........... 255 265 10
Gray sand........... 265 280 15
Red rock............ 280 345 65
Blue shale........... 345 350 5
Gray sand........... 350 365 15
Red rock............ 365 380 15
BElue shale........... 380 385 5
Gray sand........... 385 400 15
Blue shale........... 400 415 15
White sand.......... 415 440 25
.Blue shale........... 440 450 10
White sand.......... 450 470 20
Blue ghale........... 470 500 30
White sand. ......... 500 515 15
Blue shale........... 6156 520 5
Red rock............ 520 560 {0
Blue shale........... 560 570 10
Gray sand........... 570 5ThH 5
Red rock............ 575 635 R0
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Blue shale.........., 635 645 10
Gray sand oil........ 645 6565 10
Gray sand water...... 655 675 20
Blue shale....:...... 676 685 10
Shelly sand.......... 685 695 10
Blue shale........... 695 7156 20
Sand oil............. 7156 730 15

No. 164.—Carrow No. 1. Clayco Oil & Pipe Line Co. Eleva-
tion, 935 (estimated). Depth, 853,

———Feet——
From To Thickness
Red and gray clay. ... 0 1%0 190
0Oil sand............. 190 195 5
‘Red clay............ 195 217 22
Qil sand............. 217 224 7
. Red elay............ 224 236 12
Qil sand............. 236 241 11
Blue shale........... 247 260 13
Red elay............ 260 295 35
Gray shale........... 295 343 48
0il sand............. 343 365 22
Gray shale........... 3656 352 27
0il gand..,.......... 392 398 6
Blue shale........... 398 405 7
Water sand.......... 405 430 25
Gray clay............ 430 465 35
Blue clay............ 465 504 39
Water sand.......... 504 512 8
Red clay............. 512 551 39
Qil gsand............. 551 560 9
Blue clay............ 560 571 11
Qil sand. ............ 571 578 7
Red clay............. 578 609 31
Blue clay. . .......... 609 649 410
Water sand. ......... 649 653 4

No, 166.—Holt Farm No. 1. Lone Star Gas Co. RElevation, 939.
Depth, 1571. Drilling commenced Oct. 14, 190%. Drilling finished
lec. 13, 1904, Plate V.

—————Feet-———
From To Thickness
Surface .............. 0 T0-6 70-6
Sandy 1rock and red
formation ......... 70-6 746 675-6
Sandy, light show of oil 746 752 6

Sand, salt watev. ... .. Th2 765 13
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Red formation........ 765 917 152
Very hard rock....... 917 922 5
Soft rock............ 922 933 11
Sand rock and red

formation ......... 933 1252 319
Hard sand, salt water.. 1252 1417 165
Shale ............... 14179 1554 137
Hard cap rock........ 1554 1556-3 2030
Shale, some shells. ... 1556-3 1564 Trgre
Gag sand. . .......... 1664 15671-6 Trée

No. 166 -—Beatty. Sun Co. No information other than the loca-
tion of this dry hole could be obtained.

No. 167.——Wichita Falls Oil & Gas Co. No. 2. This is a produc-
ing gas well. No other information could be procured.

No. 168.—Buckley, Brock & Lunday No. 8, Elevation, 910
{estimated)., Depth, 332,

Feet
From To Thickness
Seoiland sand.......... 0 17 17
Sand and gravel....... 17 20 3
Red clay............. 20 60 40
Light gray............ 60 71 11
Red clay. ... .......... 71 80 9
Light ... ..ot 80 90 10
Red ................. 90 130 40
Light ................ 130 141 11
Red ................. 141 171 30
Sand ................. 171 179 8
Red ................. 179 204 25
Light ................ 204 222 18
Sand, oil............. 222 243 21
Red ......covivuevunn. . 243 270 27
Light ......... e 270 290 20
Sand, water_.......... 290 298 8
Red ................. 298 315 17
Blue ...........cc.... 315 324 9
Sapd, ofl.............. 324 332 b3

Red ................. 332

No. 169.—Buckley, Brock and I.unday No. 9. Elevation, 919
{estimated). Depth, 332,

—— Feet—————
From To Thickness
Soil and sand......... 0 20 20

Sand, water........... 20 26 6
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Light, some blue.,....
Redelay.....coccv v,
Light .......ceovvn.
Red ...........c0i...
Sand ................
Red .................

26
78
85
92

. 140
160
175
221
246
275
291
304
309
319
332

No. 17¢.—Smith & Webber No. 1.

928, Depth, 1583,
finished November 10, 1909,

78

85

92
138
140
160
175
221
246
275
291
304
309
319
332

Lone Star Gas Co.

Drilling commenced July 14, 1909,

6-inch casing; 1470 feet of 4-inch casing. Plate TV,

Red clay...............
Sand rock
Red mud.............
Dark red rock.......
Sand (slight show of
oil)
Red rock
Sand rock .........

Red mud and sand shells

Hard blue shale
Sand rock
Blue shale, dark......
Hard sand rock. ..... ..
Red rock
Sand rock....... ....
"Red and blue clay.....

Hard gray sand (show

of oil and gas)
Hard blue shale. ... ...
Hard rock............
Blue shale............
Sand rock.............
Red rock..............

244

5y

7

7
46

2
20
16
46
25
29
16
13

5
10
13

Elevation,
Drilling

19 feet of 10-inch casing; 1430 feet of

——Feet— —
From To Thickness
0 4 4
4 20 16
20 40 20
40 360 320
360 365 5
365 390 25
390 678 288
678 700 22
700 7656 665
765 800 36
800 815 in
815 840 25
840 900 60
900 1050 150
1050 1145 95
1145 1170 26
1170 1200 30
1200 1235 35
1235 12445 190
1245 1308 63
1308 1347 29



Water, sand, rock.....

Blue shale

- Sand, rock.............
Hard blue shale........

. Black shale..........
Hard dry sand, rock ...

Dark blue shale.......
Rock

Gas,

gand........0.00.

1347
1365
1370
1400
1415
1440
1444
1575
1576

No. 171.—Wichita Qil Co. No. 1.
which no information was secured.

The Unwersity of Teras Bulletin

1365 18
1370 5
1400 30
1415 15
1440 25
1444 4
1575 131
1576 1
1683 7

This is a gas well, regarding

No. 172.—Joyce No. 6. Clayco il & Pipe Line Co. Elevation,
330 (estimated). Depth, 386,
Feet
From Tao Thickness
Clay ................ 0 15 15
Water,gand . . ......... 15 41 26
Clay ... ..o n.. 41 98 57
Oil, sand............. 38 110 12
Clay .......civuuurnn 110 247 137
Shale and sand........ 247 255 8
Clay ...........vve. ... 255 343 83
Sand ................. 343 350 7
Clay ........coivvinn 3560 376 25
Shale ................ 376 384 9
Salt water............. 384 386 2
No. 173.—Joyce No, 7. Clayeco 0il & Pipe Line Co. Elevation,
930 (estimated)., Depth, 386.
Y L'<Y -] o —
From To Thickness
Joint ¢lay............. 0 35 35
Dry sand............. 35 50 15
Joint eclay............ 50 90 40
Blue gumbo........... 90 120 30
Joint clay............ 120 195 75
Gray sand.............. 185 220 25
Red eclay............. 220 245 25
Blue shale............ 245 250 5
Qil, sand............. 260 270 20
Blue shale........... 270 315 45
Sand .........n.u..... 315 335 20
Blue shale... ........ 335 350 15
Qil, sand............. 350 360 10
Red mud.......,...... 360 376 13
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Blue shale............ 3756 383 8
Cil, sand............ . 383 386 3
No. 174.—Joyce No. 8. Clayco Oil & Pipe Line Co. Elevation,
930 (estimated). Depth, 386.
Feet
From To Thickness
Clay ....... ..covin. 0 38 38
Sand rock........ 38 58 18
Clay .......civvvninn 66 114 60
Oil and water, sand.... 116 134 18
Clay .......... e 134 253 119
Shale veren.. 253 260 7
Qil, sand.............. 260 274 14
Clay ................. 274 330 56
Oil,sand............... 330 337 7
Clay ... coiviiiiinn .. 337 375 38
Shale and sand....... 375 383 8
Qil, sand............. 382 386 2
No. 175.—Joyce No, 9. Clayco 0Oil & Pipe Line Co. Elevation,
930 (estimated), Depth, 266.
—— Feet— ——
From To Thickness
Joint clay............. 0 35 35
Dry sand............. 35 50 15
Joint elay............ 50 100 50
Blue ghale............ 100 120 20
Sand, oil.............. 120 130 10
Joint elay... ......... 130 170 40
Blue gumbo.........., 170 200 30
Joint clay.......... 200 240 40
Blue shale............ 240 251 11
Oil, sand.............. 251 2686 15
No. 176.—Joyce No, 10. Clayco Oil & Pipe Line Co. Elevation,
930 (estimated). Depth, 386,
’ ————Feat—- --—
From To Thickness
Clay . ... 0 46 46
Sand, rock............ 48 62 16
Clay ... o e 62 258 196
Oil, sand............. 258 266 8
Clay ......ocviivann. 266 310 14
Water, sand........... 310 322 12
Clay 322 378 56
Shale ................ 378 383 5
0Oil, sand............. 383 386 3
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No, 177.—Joyce No. 11. Clayco Oil & Pipe Line Co. Elevatiown,
930 (estimated). Depth, 387,

Feet—- —-—
From To Thickness
Joint clay............. 0 36 356
Sand ... ..iiieii e 35 50 15
Red mud............. 50 90 40
Blue shale..,......... 90 110 20
Sand ................. 110 130 20
Blue gumbo.......... 130 200 70
Red mud............. 200 245 45
Blue shale......... .. 245 250 5
Qil, sapd............. 250 370 20
Bine shale............ 270 315 45
Water, sand.......... 315 335 20
Blue shale........... 335 350 15
Red mud............. 350 375 25
Blue shale............. 375 384 9
Sahd ................ 384 387 3

No, 178.-—Lone Star Gas No. 1, Lone Star Gas Co. Elevation,
929, Depth, 1684, Drilling commenced July 14, 1911, Drilling
finished November 8, 1911, 287 feet of 12 1-2-inch casing; 1113
feet of 10-inch casing, 1661 feet of 8-imch casing. This was the
largest gas well in the field, having a reported production of
30,000,000 cubic feet a.day at a pressure of about 700 pounis per
square inch, when drilled in. Plate IV.

Feet—- -~
From To Thickness
RHed mud............. 0 15 15
Hard rock............ 15 20 5
Mud ecave and sand.... 20 410 390
Sand ................. 410 4356 25
Broken sand.......... 435 570 135
Red mud............. 570 600 30
Red and blue cave..... 600 640 40
Sand .........0. ... 640 670 30
Blue mud............ 670 695 25
Red mud............ 695 700 5
Blue mud............ 700 705 5
Sand ... i iiii i 705 740 356
Red cave.............. 740 765 15
Blue cave............. 7b5 760 5
Sand ................ 760 775 15
Mixture cave.......... 775 925 150

Sand ... ............. 325 935 10
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Blue ................ 935 958 23
Sand ......iiien., 958 968 10
Red and blue mixed.... 968 1120 152
Sand ...........000... 1120 1135 156
Blue .......cocieu.n 1135 1195 60
Sand ................ 1195 1200 5
Blue ..........o00t 1200 1215 ib
Sand ................. 1215 12956 60
Sand ................ 1275 1285 10
Sand ..........-.... 1285 1295 10
Water, sand............ 1295 1430 135
Blue ................. 1430 1470 40
Sand .......0000000.. 1470 1480 10
Blue ................ 1480 1490 10
Sand ................ 1490 1510 20
Blue .............. .. 1510 1580 70
Red ..........cvvvvn 1580 1590 10
Blue, black........... 1690 1610 20
Sand ....... 00 i 1610 1684 T4

No. 17%9.—Miller Farm No, 1, Lone Star Gas Co. Hlevation,
£93. Depth, 1544, Drilling commenced August 27, 1909, Drill-
ing finished November 14, 1909. 26 feet of 10-inch casing; 1502
feet of 6-inch casing; 17 feet of pipe below packer, Plate VI,

Feet— —
From To Thickness

Reg mud............. 0 10 10
Soft sand rock......... 10 12 2
Red sand............. 12 75 63
Soft sand rock......... 75 90 15
Red and blue shale;

mixed ............. 90 181 91
Misging ............- 181 189 -3
Blue shale........... 189 226 37
Hard sand rock....... 226 244 1B
Red mud and gravel,

mixed ............. 244 284 140
Red mud and sand

boulders ........... 384 419 35
Red and blue shale..... 419 429 10
Red mud and gravel,

mixed ............. 429% 509 80
Missing . ............ 509 617 108
Red mud and gravel... 817 647 30
Red and blue shale.... 647 670 23

Red mud and gravel... 670 698 2%
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Red and blue shale

mixed ...... 0000 698 715 17
Red mud and gravel... 715 744 29
Red and blue gumbo.. 744 760 16
Hard gravel and red

mud, mixed........ 760 840 80
Red and sand boulders 840 855 15
Missing ............. 853 915 60
Red mud and boulders. 915 920 5
Red and blue mud and

gravel, mixed....... 920 9590 30
Blue rock amnd blue

gumhbo, mixed........ 950 1025 75
Blue gumbo. .. 1025 ) 1035 10
Blue shelly rock and

gumbo ............ 10356 1082 47
Blue gumbo and bould- .

[ o S 1082 1124 42
Hard blue granie..... 1124 1128 4
Blue gumbo.......... 1128 1160 32
Water, sand........... 1160 1163 3
Blue granite ......... 1163 1165 2
Missing ............. 11485 1168 3
Hard black rock

(broken) ........... 1168 1204 36
Blue gumbo.......... 1204 1215 11
Black sand rock....... 1215 1219 4
Blue gumbo and bould-

eres, mixed..,...... 121% 1260 41
Black slate............. 1280 1270 10
0il sand (showing

smell) ............. 1270 1272 2
Hard black slate.... ... 1272 1302 30
Blue gumbo and bould-

ers, mixed.......... 1302 1362 60
White quartz.......... 1362 1383 21
Blue mud and rock,

mized ............. 1383 1408 25
Hard sand. ve.... 1408 1412 4
Water, sand eo.ae. 1412 1422 10
Blue rock and mud

mixed ............. 1422 1433 11
Black shelly rock...... 1432 1440 i
Hard sand rock....... 1440 1448 8
Blue boulders and mud,

mixed ............. 1448 1454 6

Hard black slate........ 1454 1488 34
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Sand rock............ 1488 1492 . 4
Blue mud and boulders,
mixed ............. 1492 1600 8
Sand rock............. 1500 16503-6 3767
Blue shale............ 1503-6 1526 22767
Hard black slate and
sand, mixed........ 16526 1543 17 ’
Gas, sand......... 1543 1644 1
No, 180.—Landrum No. 1. Sun Co. No data regarding this well
could be obtained.
No. 181.—Landrum No, 2. Sun Co. Elevation, 955. Depth,

1549.
Plate VII,

Red eclay.............
Hard rock............
Red elay.............
Hard rock............
Red clay, hard boulders
Hard rock, sand, salt
water
Red clay, hard boulders
Hard rock, showing oil
Red c¢lay...............
Salt, sand. ... ..... ...
Red clay boulders.....
Sand rock, dry........
Red clay boulders....
Sand, rock
Red and blue shale. . ..
Salt water, sand.......
Red and blue shale
Sand, no water.......
Red shale..........
Sand, no water.......
Red shale.............
Boulders
Blue shale.............
Salt water, sand
Blue ghale............
Sand, ne water........
Blue shale............
Salt water, sand......
Blue shale.............

12
18
50
62

110
115
144
149
157
199
242
247
286
288
331
349
377
385
392
398
416
417
441
450
480
485
532
550

This is a dry hole in what is considered proven territory.

Feet— ——

To Thickness
12 12
18 6
b0 32
62 12

110 48

116 B

144 29

149 5

157 8

199 42

242 43

247 5

288 39

288 2

331 43

349 18

377 28

386 8

392 7

398 [

416 18

417 1

441 24

450 9

480 30

485 b

532 47

550 18

552 2
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Salt water, sand..... ...
Blue ghale............
Red and blue shale.. ..
Salt water, sand.......
Red, blue and light

shale .............
0Oil, sand..............
Black sand...........
Red and blue shale....
Light shale...........
Red and blue shale....
Light shale...........
0il, sand..............
Blue shale............
Light shale...........
Blue shale.............
Red and blue shale....
Salt water, sand.......
Dead sand............
Talc .

. Blue shale.............

552
573
579
618

627
640
654
660
700
730
780
785
7956
800
840
859
870
882
890
899

Tale, resembles coffee

grounds, very dark, .
Blue shale...........,.
Salt water, sand......

Blue shale............
Very hard black sand..
Blue shale.........

Red and blue shale...
Blue shale............
Salt water, sand.......
Dead black sand......
Blue shale...........
Dead black sand......
Red and blue shale....
Salt water, sand........
Blue ghale............
Dead black sand.......
Very dark blue shale..
Red shale............
Light shale...........
Red shale............
Dark blue shale.......
Light sand............
Salt water, sand.......
Blue shale.............
Salt water, sand......
Shale ................

920

927

930

960

982

985

989
1007
1024
1036
1045
1048
1052
1073
1082
1098
1101
1112
1124
1174
1175
1260
1265
1275

573
579
618
627

640
654
660
700
730
780
785
795
800
840
859
870
882
330
899
920

927

920

960

982

985

989
1007
1024
1036
1045
1048
1052
1073
1082
1098
1101
1112
1124
1174
1175
1260
1265
1275
1277
1456
1549

179
93
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No. 182.—Landrum No. 3. Sealy 0il Co. Elevation, 960 (esti-
mated). Depth, 201.

———Feet— —
From To Thickness
Redeclay.............. 0 15 16
Dry sand.............. 15 21 6
Light ................ 21 34 13
Red clay........ e 34 80 26
Water, sand.......... 60 69 9
Red clay.............. 69 71 2
0il, sand............. 71 97 26
Red clay.......... e 91 111 14
Dry sand............. 111 118 1
Red-elay............... 118 128 10
Dry sand............. 128 146 18
Red clay......co..00 146 150 ]
Blue .....cocvvirvnnnn 150 154 4
Red clay.........c..... 154 182 29
Water, sand........... 183 201 18

Red clay............. 201

No. 183.—Landrum Farm No, 3. Lone Star Gas Co. Elevation,
956, Depth, 1647, This is a producing gas well, seemingly sghut
off from the proven field by Well pumber 181, It seems probable
that had No. 181 been drilled deeper, it would have struck the gas
sand. Plate V.

e Feet— ——
From To Thickness

Surface and red mud. .. 1 12 12
Light colored rock... .. 12 14 2
Red mud............. 14 40 26
Light colored rock..... 40 44 4
Red mud............. 44 78 34
Sand rock.......... . 78 81 3
Red mud............ 81 135 b4
Light colored shale...... 135 160 25
Light colored rock..... 160 162 2
Oil, sand............. 162 167 5
Dead sand and showing

little water......... 167 188 21
Blue shale............ 188 189 1 )
Salt water, sand........ 189 210 21 :
Red mud............. 210 260 60
Light colored shale.... 260 262 2
0], sand, very small... 262 265 3.
Red mud............. 265 330 85

L.ight colored shale.... 330 335 5
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Red mud............. 335 340 5
Sand (some water and

oil) ...l 340 358 18
Light colored shale...... 358 366 8
Red mud............. 366 377 11
Light colored shale..... 377 295 18
Blue shale........... 395 400 5
Salt water, sand...... 400 415 15
Red and blue mud..... 415 465 50
Red mud............. 465 515 50
Light colored shale.... &15 560 35
Salt water, sand...... 550 565 15
Very hard sand....... 565 595 30
Red shale............. 595 610 15
Light colored shale.... 610 622 12
Red mud ........... 622 630 8
Light colored shale..... 630 635 5
Red mud............. 635 740 105
Light colored shale... 740 770 30
Blue ghale............ i70 810 490
Light colored shale.... 810 849 39
Salt water, sand....... 849 868 19
Blue shale............. 868 870 2
Salt water, sand....... 870 912 42
Blue shale............ 912 960 48
Salt water, sand....... 960 983 23
Blue shale............ 983 993 10
Blue and red shale..... 993 1028 35
Salt water, sand....... 1028 1051 23
Blue shale............. 1051 1063 12
Blue and red shale.... 10863 1087 24
Black dead sand....... 1087 1092 5
Salt water, sand....... 1092 1098 6
Red and blue ghale.... 1098 1208 110
Dead sand............ 1208 1213 5
Blue shale............. 1213 12656 52
Salt water, sand....... 1265 1276 11
Blue shale............ 1276 1278 2
Salt water, sand....... 1278 1283 5
Red and blue ghale.... 1283 1385 102
Salt water, sand...... 13845 1422 37
Blue shale..,......... 1422 1427 5
Water, sand........... 1427 1433 8
Dark blue shale....... 1433 1613 80
Gasg, sand............. 1613 1618 5
Broken sand and shale 1618 1630 12

Blue ghale............ 1630 1633 3
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Broken shale...,...... 1633 1640 7
Gas, sand............. 1640 1647 7

No. 184.—Byers No. 3. Producers 0il Co, Elevation, 975 {esti-
mated). Depth to big salt sand, 1974 feet; reported thickness of
sand below this, 536 feet; total depth, 2510 feet. This is a dry
well, about two miles northeast of the proven field. The tools were
gtill in salt sand when drilling was discontinued, Plate V.,

No. 185.—Landrum No. 1, Lease No. 2. Clayo Oil & Pipe Line
Co. Depth, 165. This was a dry hole,

Feet.
From To Thicknesa
Cla¥ cvvivecnn i vennnnn 0 12 12
Rock ........c.c0nunn 12 20 8
ClAY vvriiirrmrvuennes 20 154 134
Oil, sand............. 154 165 11

No, 186 —Landrum No, 2, Lease No. 2. Clayo Oil & Pipe Line
Co. Depth, 184, See No. 185.

Feet
From To Thickness
Clay . ..voiii i, 0 10 10
Rock ... .ovnyornnnnn. 10 20 10
Clay ... vvviimenrena 20 173 153
0il and water, sand.... 173 184 11

No, 187,—8tine No. 1, Block 113, Depth, 878. This was a dry
hole. )

Feet
From To Thickness
White sand........... 736 748 13
Salt, sand ........... 748 756 8
Hard white sand...... 756 799 43
Hard rock............. 799 800 1
Salt, sand............. 800 814 14
Hard rock............ 814 818 4
White gand........... 818 827 9
Blue shale....... v.... 827 858 31
Hard gray sand........ 858 861 3
Shale ........ccvnvun 861 862 1
Soft shale............ 862 874 12
White gand........... 874 878 4

No. 188.—-8tine No. 2, Block 113. Depth, 945. See No. 187.
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Feet
From To Thickness
Clay, sand, rock....... 0 100 100
Gray sand. e s 100 112 12
Mixed red clay and sand 112 200 88
Gray sand. vevneas 200 209 9
Red rock and clayr ..... 209 249 40
Gray sand............ 249 256 7
Red rock and clay.. .... 256 535 279
White gand............ ©B3b 545 10
Shale .....-cccivvvnr... D545 T42 197
White sand........... T42 748 "6
Sanmd .....iieeaniannn T48 870 122
Sand ................. B70 876 5
Light sand........... 8756 878 3
White sand............. 878 945 67

No, 189.—Matlock Farm No. 1, Lone Star Gas Co. Elevatlon,
943. Depth, 1644, Drilling commenced August 23, 1909. Drill-
ing finished November 15, 1909, 11 feet of 10-inch casing; 1598
teet of 6-inch casing. Plate V.

Feet
From To Thickness
Red mud.............. 0 14 14
Sand Tock............. 14 18 4
Red mud, mixed...... 18 190 172
Sand rock..... Cheaeas 190 196 6
Red mud mixed........ 196 404 208
Flint rock............ 404 418 14
Red shale............. 418 470 652
Blue mud, mixed...... 470 482 12
Red mud............. 482 600 18
White rock............ 600 518 18
Red mad............. 518 550 32
Sand rock............ 1:31] 672 22
Blue mud............ b72 595 23
Sand rock............ 595 612 17
Red mud.............. 612 636 23
Flint rock............ 635 641 8
Blue shale............ 641 [1:¥¢ 16
Sand rock............ 8657 685 18
Red mud, mixed........ 685 706 20
Flint rock............ 706 715 10
Blue mud............. 7156 740 25
Red mud.............. 1740 766 16
Blue ghale............ 755 7738 18

Oil, sand............. 773 776 3



Buregu of Economic Geology and Technology 261

Red mud............ . 776 800 24
Sand rock............ 800 822 22
Blue mud.........:.. 822 845 28
White rock............ 845 860 16
Blue shale............ 860 8950 30
Red mud, mixed....... 890 9156 25
Sand rock._........... 915 9490 25
Red mud............. 940 965 25
Blue shale............ © 985 1000 35
Red mud............. 1000 1025 25
Sand rock............. 1025 1045 20
Red mud, mixed....... 1045 1073 28
Blue shale............ 1073 1105 32
Sand rock............ 1105 1130 25
Red mud, mixed....... 1130 11456 16
Sand rock............ 1145 1170 25
Blue shale............ 1170 1185 15
Sand rock.............. 1185 1192 7
Blue shale............ 1192 1200 H
0il ang gas rock....... 1200 1204 4
Red mud, mixed....... 1204 1234 30
Blue shale............ 1234 1245 11
Qil, rock. ... .......... 1245 1248 4
Red mud............... 1248 1255 7
Sand rock ........... 1255 1404 149
Red mud, mixed...... 1404 1440 N 36
Sand rock............. 1440 1465 25
Blue shale............ 1466 1530 65
Blue mud............. 1530 1550 20
Sand rock,..........,. 1550 1565 1%
Red mud............. 1565 1598 33
Flint roek............. 1598 1601 3
Blue shale............_ 1601 1633 32
Oil and gas, sand...... 1633 1644 11

No. 190.—Wichita Oll & Gas Co. This is a gas well only about
twenty feet shallower than Lone Star Gas Well No, 1, with a pro-
duction of 16,000,000 cubic feet & day at a pressure of 4560 pounds
per square inch,

No, 191,--8Schnell Farm No. 1. Jone Star Gas Co, Elevation,
910 (estimated). Depth, 1696, 420 feet of 10-inch casing; 1039
feet of 6-inch casing; 1433 feet 10 inches of 4-inch casing; 1696
feet of 2 1-2-inch pipe. Plate VII.

Feet
From To Thickness
Red formation (get 10-
inch casing at 420 on
rocky ............ 420 480 60
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Hard sand rock...... 480 495 15
Red formation........ 495 540 45
Sand rock and clay... 340 770 230
Sand {(some oil)...... 770 790 z0
Hard shale........... T90 805 15
Sand rock............ 80b 810 5
Red shale............ 810 848 38
Sand rock........... 848 855 7
Red shale............ 855 869 14
Sand rock............ 869 885 16
Red shale and clay.... 885 921 36
Sapnd rock........... 921 930 9
Red formation........ 930 949 19
Sand rock............ 949 957 8
Shale ............... 957 912 15
Hard sand rock....... 972 978 6
Red formation........ 978 1039 61
Hard sand rock....... 1039 1051 12
Red formation and rock 1051 1433 382
Sand rock............ 1433 1435 2
Shale ............... 1435 1445 ° 10
Sand ............... 1445 1457 12
Shale, light.......... 14567 1481 24
Hard sand rock....... 1481 1484 3
Shale ............... 1484 1488 4
Soft sand rock. . ... ..: 148% 1492 4
Shale, fine........... 1492 1498 6
Hard sand,.......... 1498 1501 3
Blue shale..... e 1501 1532 31
Soft sand (some oil). .. 1532 1538 6
Shale ............... 1538 1567 29
Sand rock............ 1567 1570 3
Red shale............ 1570 1578 8
Sand (oil)........... 1578 1681 3
Shale ............... 1581 1583 2
Hard sand rock....... 1583 1585 2
Shale, light.......... 1585 1608 23
0il sand (good)...... 1608 1611 3
Shale, dark.......... 1611 1634 23
Sand rock (little oil).. 1634 1642 3
Shale .......... L 1642 1675 33
Sand rock {some gas). 1675 1683 g
Broken sand, rock and

shale ............. 1683 1688 h

Very hard cap rock
(lots of eges). . ..... 1688 1696 R
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No. 192.——8chnell Farm No. 2. Producers 0il Co. Elevation,
920 (estimated). Depth, 1832, This is a dry hole surrounded by
producing wells. Plate VI.

No. 193.—Smith & Wehbber. Regarding this well, the only in-
formation obtainable was that it is a dry hole.

No. 1Y94.—Matlock l.ease No. 1. Producers 0il Co. Elevation,
Y43. Depth, 1920, This is a dry well in apparently proven terri-
tory, Plate VIIL

No. 135.—Holloway No. 1. Producers Oil Co. KElevation, 942.
Depth, 1828, See No. 19%4. Plate VII.

No. 196.—Home 0il Co. This is a dry well regarding which no
further information could be secured.

No. 197.—Producers Qil Co. No information was available re-
garding this well except that it was a producing oil well,

No, 198 —Higgins 0il Co. This is a dry hole in apparently
proven territory.

No. 199.—S8chnell Farm No. 4. Lone Star Gas Co. Elevation,
900 (estimated). Depth, 1566. Drilling commenced Feb. 4, 1910.
Drilling finished April 27, 1910. 1461 feet of 6-inch casing. 1540
feet of 4-inch casing. Plates IV and VI.

Feet.
From To Thickness
Water sand. ... ... ... 420 430 ) 10
Boft gravy sand........ 430 470 40
Blue shale. .......... 470 580 110
Red mud and rock.... 580 hg8AH I3
Bed of sand houlders.. 585 588 3
Red mud and rock.... 588§ 670 82
Blue shale........... 670 690 20
Red mud and rock.... 630 750 60
Hard sand rock...... 750 830 80
Black slate........... 530 870 40
Bed of sand boulders.. 870 876 6
Sand rock........... 876 301 26
Soapstone . .......... 901 929 28
Red gravel and mud... 929 944 15
Blue mud and boulders 944 974 30
Hard rock and red mud 974 1000 26

Blue granite.......... 1000 1002 3
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Blue mud and rock. ...
Blue granite.........
Hard sand rock.......
Blue mud and boulders
Blwe shale. ..........
Bed of hard sand

boulders ..........
Hard sand rock.......
Blue mud and boulders
Gas sand............
Gumbo and rock.....
Blue shale...........
Hard sand rock.......
White mud and

boulders ..........
Black slate and sand. ..
Water sand. ... ... ...
Blue mud and boulders
Blue gumbo..........
Hard sand rock......
Blue gumbo and rock.
Water sand. .........
White mud and gravel.
Blue mud and rock. ..
Water sand..........
Blue mud and rock. ..
Water sand (show of

oill ..............
Blue mud and rock. ...
Blue shale...........
Blue mud and rock. ...
Black sand boulders. ..
Harg sand rock.......
Blue mud and bhoulders
Broken slate and sand.
Blue tough mud......
Black soft sand.......
Hard sand...........
Broken sand and slate.
Blue shale...........
Black slate. . ... ......
Blue mud............
Black slate...........
Blue gumbo..........
Hard cap rock. ... ....
Gag sand............

of Teras Bulletin

1003
1048
1050
1055
10740

1110
1113
1118
1140
1142
1170
1197

1205
1220
1232
1236
1248
1260
1262
1279
1285
1300
1310
1315

1339
1354
1362
1377
1423
1426
1430
1445
1450
1458
1459
1461
1483
1493

1048
1050
10556
1079
1110

1113
1118
1140
1142
1170
1197
1205

1220
1232

1236

1248
1260
1262
1279
1285
1300
1310
1315
1339

1354
1362
1377
1423
1426
1430
1445
1450
1458
1459
1461
1483
1493
1501
1518
1524
1537
1540
1666

o
SR I R
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No. 200.—Holloway Farm No. 2,

920 (estimated),

Drilling finished Nov, 19, 1910.

Lone Siar Gas Co. Elevation,

Depth, 1744, Drilling commenced July 7, 1910.

212 feet of 12 1-2-inech casing;

764 feet of 10-inch casing; 1350 feet of B-ipch casing; 1742 feet

of 6-inch casing.

Plates IV and VI.

From
Soil ................ [}
Red clay... .. ....... 2
Sand, water.......... 70
Red clay............. 5
Sand, water.......... 185
Red elay............. 210
Sand, water......,... 375
Red clay............. 385
Bluemud. ........... 425
Red eclay............. 440
Sand, water.......... 475
Blue mud............ 495
Sand, water.......... 560
Blue mud............ 575
Sand, water........... 580
Mixture ............. 625
Gray ............... 710
Red, cave............ 740
Sand, dry. ........... 765
Red ................ 775
Sand, dry............ 805
Mixture ............. 815
Blue ............... 895
Sand, dry. ........... 905
Mixture . ... ......... 915
Blue ................ 975
Sand, water.......... 1020
Blue ..o, 1050
Mixture . ............ 1095
Red ................ 1200
Blue ............... 1210
Band, water.......... 1270
Blute ............... 1320
Blue ............... 1350
Sand, gas............ 15056
Blue shale........... 1520
Sand, gas............ 1600
Blue ............... 1630
Band, oil............. 1640

Feet
To Thickness
2 2
70 68
75 5
185 110
210 25
375 165
385 10
425 40
440 15
4756 346
195 29
560 65
375 15
580 5
625 45
710 85
740 30
765 25
776 10
R05H 30
8§15 10
845 80
305 10
9145 10
475 60
1020 456
1050 30
1395 45
1200 1056
1210 10
1270 G40
1320 S0
1350 30
1505 155
1520 15
1600 80
1630 30
1640 10
1664 24
1674 10
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Shale ............... 1674 1680 3
Blue shale. ... ....... 1680 1690 10
Red rock............ 1690 1710 20
Sand, oil.. ........... 1710 1742 32
Slate . .............. 1742 1744 2

No. 201.—Van Winkie No. 1. Lone Star Gas Co. Elevation,
882, Depth, 1725. Drilling commenced Feb. %, 1916, Drilling
finished June 2, 1910. 67 feet of 10-inch casing; 1308 feet of 6-
inch pipe; 1431 feet of 4-inch pipe; pulled most of this. This well
is south of the producing field and was a dry hole. Plate VIL

-——Feet
From To Thickness
Red mud............ 1] 0o 59
Sand rock............ 59 63 4
Red mud............ 63 70 7
SBand rock. ........... kit 142 72
Red mud.... . ....... 142 172 30
Sand rock............ 172 180 8
Ojl sand.............. 180 185 )
Red mud............ 185 226 41
Sand rock............ 226 238 12
Blue shale........... 238 336 98
Band rock............ 336 376 40
Gypsum .. ... ..ee.... 376 381 5
Red mud mixed...... 381 436 55
Sand rock............ 436 473 37
Blue shale........... 473 501 28
Sand rock............ 501 07 6
Blue shale......._ ... blon 554 47
Sand rock............ 554 h80 26
‘Red mixed mud...... IR0 Grd 24
Sand rock.. .......... 604 609 5
Blue mud mixed...... 409 723 114 -
Sand rock............ 723 729 6
Red muad mixed. ...... 729 768 39
Sand roek............ 768 808 g0
White mud. .......... BT 264 6
Red mud, mixed...... 864 925 61
Send reck.. . .. ....... 925 41 16
Missing ............. 441 451 10
Sand rock............ 941 979 28
Blue mud............ aty 989 10
Sand roek............ 989 391 2 )
Blue mud, mixed. .. .. 991 1005 14
Sand rovk............ 1005 1010 b
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Blue mud, mixed..... 1010

Sand rock..........., 1017
Red sand, mixed. ... .. 1023
Sand rock............ 10568
Bluemud............ 1084
Sand rock............ 1092
Flint rock............ 1102
Red mud, mixed...... 1106
Blue ghale. ........... 1148
Dead sand........... 1160
Blue ghale........... 1162
White mud, mixed.... 1203
Sapd rock............ 12235
Red mud, mixed. ... .. 1236
Blue shale............ 1263
Hard sand rock...... 1306
Blue shale,, ... ....... 1311
Sand rock............ 1373
Blue shale. ... ........ 1377
Red mud, mixed. .. ... 1405
t3lue shale.. ... ....... 1415
Hard sand rock....... 1436
Dark blue shale...... 1437
Dark shale and sand,
mixed ............ 1457
Sand rock............ 1476
Dark shale and sand,
mixed ............ 1478
Dead sand.. . ......... 1576
Dark shale and sand,
mixed ............ 1579
Dark sand........... 15838
Dark shale and sand,
mixed ............ " 1585
Dead sand............ 16056
Dark shale and sand,
mixed ............ 1611
Hard sand rock...... 1651
Dark shale. .......... 1853
Gas sand............ 1663
Black shale.......... 1670
Gag sand............ 1682
Dark shale........... 1686
Oil sand. . ........... 1693
Hard sand rock....... 1695
Dark shale........... 1697

Water sand.......... 1705

1017
1023
1058
1084

T 1092

1102
1106
1148
1160
1163
1203
1225
1236
1263
1306
1311
1373
1377
1405
1415
1430
14387
1457

1476
1478

1576
1579

1605
1611

1651
1653
1663
1670
1682
1686
1693
1695
1697
17056
1725

35
26

16

42
12

41
22
11
27
43

r

62
28
10
15

20

20

267
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No. 202.—Taylor Ne. 2. Lone Star Gas Co. Elevation, 941,
Depth, 1815, Drilling commenced July 19, 1910. Drilling
finished Oct. 10, 1310, 42 feet of 10-inch casing: 1721 feet of 6-
inch line pipe; 80 feet of 4 1-2-inch drive pipe. Plate VI,

Feet
From To Thickness

Surface clay. . ........ 0 23 23
Sand rock............ 23 190 167
Soft white rock....... 190 210 29
Sand rock and Dblue

shale ............. 210 230 20
Soft white sand rock... 230 252 22"
Sand rock............ 252 292 40
Red and blue mud.... 292 335 43
White sand, rock and

shale ...... e 335 355 20
Hard sand rock and

shale, mixed....... 355 382 27
Soft sand rock........ 382 416 34
Hard sand rock....... 416 437 21
Bl.uemud............' 437 476 39
Red shale............ 476 514 38
Hard sand rock....... 514 533 19
Hard blue mud....... 533 554 21
Red clay. ... ......... 554 507 43
Blue shale...... ..... 597 605 58
Hard sand rock....... 665 676 21
Soft sand rock........ 676 695 19
Red mud............ 695 736 41
Brown shale......... 736 757 21
Soft white sand rock, .. 757 782 15
Brown shale.._..... .. 782 825 43
Hard red mud........ 825h 906 81
Sand rock and blue

shale ............. 906 944 38
Red mud............ 944 965 2
Sand rock and blue

ghale ............. 966 987 22
Hard sand rock....... 9gn 1029 42
Hard blue shale...... 1029 1090 61
Hard red mud........ 1080 1132 {2
Hard red sand rock... 1132 1153 21
Hard sand rock .and

shale ............ 1153 1171 18
Hard blue mud...... 1171 1195 24

Sand rock............ 1195 1219 24
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Band rock and shale. .. 1219 1322 1038
Sand rock............ 1322 1385 63
Red mud............. 1385 1406 21
Blue shale............ 1406 14868 62
Soft blue shale....... 1468 1489 21
Red gumbo (mud}.... 1489 1511 22
Hard sand rock....... 1511 1547 36
Hard blue mud....... 1547 1588 41
Blue shale and boulders 1588 1609 21
Sand rock............ 1609 1627 18
Hard blue mud...... L1627 1643 16
Hard roek........... 1643 1668 15
Hard gypsum rock..,. 1658 1676 18
Hard red mud........ 1676 1693 17
Hard sand rock and

shale ............. 1693 1711 18
Hard sand rock...... 1711 17256 14
Blue shale........... 1725 1752 27
Gas sand (oil in last 8

feet) ............. 1752 1764 12
Hard blue shale...... 1764 F770 6
Blue shale........... 1770 1815 45
Sand rock (stopped

drilling) .......... 1815

No. 203.—Taylor No. 4. Producers Oil Co. Elevation, 941.
Depth, 1766, This was a combination gas and il well, yielding
12 harrels of oil the first 24 hours. Plate VI.

No. 204.—Taylor Neo. 3. Producers 0i1 Co. Hlevation, 937.
Depth, 1761, This was a small gas well. Plate VI,

No. 205.-—Taylor No. 1. Producers (il Co. Heyond the fact
that this was a dry well, no information could be secured.

No, 206.—Holloway, drilling.

No., 207.—Dunn No. 1. Guffey Petroleum Co. Elevation, 934.
Depth, 1754. Drilling commenced Aug. 1, 1910, Drilling finished
Dec. 17, 1910. 240 feet of 10-inch casing; 1058 feet of 8-inch
casing: 1722 feet of 6-inch casing. This well and Dunn No. 2 are
the largest producers of oil in the Petrolia field and vield from a
greater depth than any other wells. Plate VIL

——Feet———
From To Thickness
Clay . .......... ..., )] 16 16
Rock ............... 16 23 7
Red clay.. ........... 23 44 21
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TROCK vveeeieaananins 44 75
Clay .....ccvviiunnn 76 81
Rock ............... 81 95
Clay ............... 95 112
Rock ............ L. 112 115
Clay ... viiinnnnnns 115 155
Roek ............... 155 181
Clay . .........cv..n 181 215
Rock ............... 215 232
Clay e 232 276
Rock ............... 276 280
Clay ................ 280 312
Rock ............... 312 320
Clay ................ 320 398
Rock ............... 398 417
Clay ................ 417 481
Sand rock........... 481 485
Hard blue shale...... 485 512
Sand roek........... 512 534
Hard blue shale...... 534 558
Rock ............... 556 582
Hard blue shale...... 582 608
Rock ............... 608 618
Blue shale........... 618 647
Rock ............... 647 658
Hard shale.......... 658 694
Rock ............... 694 699
Red elay............. 699 720
Rock ............... 720 724
Hard blue shale, ... .. 724 TG8
Rock ............... 768 72
Blue shale........... 772 790
Rock ............... T90 843
Shale and clay....... 843 882
Rock ............... 882 888
Hard blue shale...... 888 905
Bock ............... 905 921
Hard blue shale,..... 921 933
Rock ..........c000.. 933 957
Hard blue shale...... 957 962
Rock ............... 962 964
Hard blue ghale...... 964 1020
Roek ............... 1020 1025
Hard blue shale...... 1025 10568
Rock ............... 1058 1060
Hard blue shale...... 1060 1108

Rock ............... 1108 1110



No, 208 —Dunn No. 2.
Depth, 1760,
April 13, 1911.

casing.
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Hard blue shale. ... .. 1110
Rock ............... 1137
Hard shale.......... 1141
Rock ............... 1184
Hard shale..... e 1196
Rock ............... 1204
Shale ............... 1208
Hard shale. .......... 1232
Rock ............... 1243
Hard blue shale...... 1264
Roek ............... 1276
Shale ............... 1277
Roek ............... 1281
Shale and boulders. ... 1308
Rock ............... 1330
Gumbo ............. 1334
Hard shale........... 1356
Rock ............... 1396
Gumbo ............. 1402
Shale and boulders.... 1504
Shale and boulders.... 1520
Rock, showing gas. ... 1600
Gumbo, shale and loose

boulders .......... 1618
Rock, or loose bed of

boulders .......... 1679
Soft rotten shale (steel

line meagurement)

with salt streaks.... 1688
Shell rock........... 1718
Hard shale.......... 1728
Hard sand rock, show-

ing gag............ 1741
Oil sand............. 1744

1137
1141
1184
1196
1204
1208
1232
1243
1264
1276
1277
1281
1308
1330
1334
1356
1386
1402
1504
1520
1600
1618

1679

1686

1718

1722

1741

1744
1764

Guffey Petroleum Co.
Drilling commenced Jan, 29, 1911,
221 feet of 10-inch casing:

3=
-1

e
o0 LS SO e

.

11
21
12

27
22

22
40

102
16
80
18

61

32
4
19

3
10

Elevation, 936.
Drilling finished

17065 feet of 6-inch

See note on No. 207, Plate VL.
Feet
From To Thickness

Clay, sand, rock and

gumbo ........... 0 266 266
Shale ............... 266 271 5
Rock ...........c.0... 271 275 4
Hard shale........... 275 480 205
Rock .............. . 480 484 4



272 The University of Texas Bulletin

Hard shale........... 484 510 26
Rock ............... 510 515 53
Hard shale. ... ....... 515 562 47
Rock ............... 562 H8b 23
Hard shale........... 58D 602 17
Rock ........ ... ... 602 612 10
Gumbo ............. 612 632 20
Rock ............... 632 647 15
Hard shale.......... 647 652 5
Sand rockK............ 652 672 20
Gumbo ..., 672 710 38
Sand rock........... 710 7256 15
Shale ............... 725 7556 3¢
Gumbo ............. 1556 328 73
Rock ............... %28 866 a8
Gumbo ............. 366 925 50
Rock ............... 925 937 12
Hard sand........... 937 958 21
Gumbo ............. 958 1048 90
Rock ............... 1048 1055 7
Gumbo .............. 1655 1120 6b
Sand roek........... 112¢ 1140 20
Rock ............... 1140 1148 B
Gumbo ............. 1148 1185 37
Roek ............... 1185 1192 7
Gumbo and boulders. .. 1192 1198 6
Sandy shale, showing

some oil.......,.... 1198 1240 42
Gumbo and boulders. .. 1240 1248 8
Rock ............... 1248 1270 22
Gumbo and boulders. .. 1270 1295 25
Rock ............... 1295 1310 15
Gumhbo and boulders. .. 1310 1355 45
Sand and shale....... 13565 1388 33
Gumbo ............. 1388 1575 187
Shale .............. 1575 1620 45
Hard sand rock, show-

ing gas............ 1620 1630 10
Gumbo and boulders... 1630 1643 13
Rock ............... 1643 1648 5
Second gas sand rock.. 1648 1656 8
Gumbo and boulders... 1656 1675 19
Salt and shale........ 1675 1688 13
Hard rock........... 1688 1691 3
Soft shale. ........... 1691 1705 14

Gumbo ............. 1705 1718 13
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Soft rotten shale, show-

ing some o0il. ... .... 1718 1738 20
Gumbo ............. 1738 1745 7
Hard oil sand........ 1745 1754 9
Gumbo ............. 1754 17566 1
Sand-rock............ 1756 1766 1
Hard oil sand........ 1756 1759 3
Gumbo ............. 1759 1760 1

No. 20%.—Fultz No. 1. This is a shallow dry hole.
No. 210.—McAllister No. 1. This is a dry hole.

No. 211.—Fultz No. 2. Sealey 0il Co. Elevation, 910 (estimated).
Depth, 250.

Feet———
From To Thickness
Red clay............ 0 10 10
Water sand.......... 10 117 ki
Red clay............. 17 21 4
Water sand.......... 21 49 28
Red elay............. 49 86 37
Dry sand. ........... 86 91 5
Extra red clay........ 91 107 16
Light blue........... 107 131 24
Red clay............. 131 139 8
Blue ............... 139 148 9
Red elay.......... ... 148 174 26
Light ............... 174 195 21
Red clay............. 195 226 31
Water sand. ... ... ... 226 239 13
Yellow ............. 23% 250 11

No. 212.—Holloway No. 3. Producers 0il Co. Elevaiion, 908.
Depth, 1900. This is a dry well, somewhat southeast of the proven
field. Plate IV.

No. 213.—S8tine No. 1, Block 19, Producers 0il Co. Elevation,
940. Depth, 1928, A big salt sand was struck here. It is sald
this well is to be drilted deeper. Plate VI.

No. 214.—8ealey Co. Ng information could be secured regard-
ing this well.

No. 215.—Brummett Ellis and Co. No. 1. Elevation, 880 {estl-
mated). Depth, 342,
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From
Clay ............... 9
Water sand.......... 20
Clay ..........0.000.. 23
Sand rock............ 35
Clay ............... 100
Oil sand. . ... ....... 120
Clay ............... 125
Salt water sand...... 318

be obtained regarding this well.

No. 217,—8myers No. 1.

Fort Worth 0il Co.

Depth, 1586,

Feet————
To Thickness
20 20
28 3
35 7
100 65
120 20
125 D
318 193
342 14

No data could

This well is about three

miles east a little south of Byers Station and is a dry hole.

Feet
From To Thickness
Red mud............ 0 25 25
Hard sand rock...... 25 50 25
Red mud............ 50 60 10
Sand rock..,............ 60 160 40
Bluemud............ 100 125 25
Hard sand rock...... 125 200 75
Rock ............... 200 350 150
Shale .............. 350 400 50
Soft blue mud. ....... 400 500 100
Hard sand vock....... 500 540 40
Hard rock........... 540 700 160
Soft shale........... 700 750 50
Hard sand rock....... 750 1000 250
Soft red shale........ 1000 1090 90
Red mud............ 1090 1100 10
Soft shale........... 1106 1180 80
Sand rock............ 1180 1190 10
Hard sand rock....... 1190 1200 10
Soft sandstone....... 1200 1300 100
Hard rock........... 1300 1355 55
Hard sand rock...... 1355 1375 20
Clay, light blue.... ... 1375 1385 10
Soft sand rock........ 1385 1401 16
Red mud............ 1401 1418 17
Clay, light blue. ...... 1418 1424 6
Soft rock..... ....... 1424 1433 9
Rock ............... 1433 1443 10
Clay ....... . nn 1443 1452 9
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Soft rock............
Clay
White rock. . .........
White rock...........
Clay
Gritty mud. .........
Hard sand rock.......
Clay
Gritty mud. ..........
Soft white rock.......
Gritty mud.......

Soft white rock.......
Clay
Hard flint rock.......
Gritty mud...........
Soft rock............
Gritty mud. ..........
Soft white rock......

No. 218.—S8inger No, 1.
lating to this well.

No. 219.-—TLankford No. 1.

1452 1458
1458 1472
472 1480
L4890 1485
14845 1500
1500 1504
1504 1506
1506 1512
1512 1518
1516 1530
1530 1532
1532 1550
1550 15568
1558 1562
1562 1564
1564 1570
1570 1575
1575 1586

Edmond ©Oii Co.

could be obtained relating to this well.

No. 220.—Moser No. 1.
obtainable.

No., 221.—Douthitt No, 1.

No. 222, Boddy No. 1.
844. Depth, 1770.
of Henrietta. Plate XIII.

Red clay.. ...........
Quicksand
Red mud............

Soapstone
Red mud............

Producers 0il Co.

Producers Qil Co.
hole, regarding which no further information could

Corsicana Petroleum Co.
Thig is a dry well, about seven miles northeast

ey

pt bt
eI T - R R P A N S I I S

-

—

No information could be obtained re-

No information

No information was

This is a dry
he secured.

Elevation,

Feet

From To Thickness
0 40 40
40 50 10
50 125 75
125 145 20
145 170 25
170 200 39
200 230 30
230 250 20
250 290 40
290 305 156
305 320 15
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Bed mud............ 320
White mud.......... 350
White sand.......... 400
White mud.......... 416
Red mud............ 440
White mud. ......... 480
White sand.......... 490
Red mud............ 520
White mud........... 550
Scapstone ........... 590
Red mud............. 630
White mud. .......... 870
Red mud............ 729
White sand.......... 739
Sand (some gas)..... 740
- Blue shale........... 765
Sand ............... 876
Red mud............ 960
White slate.......... 930
Red mud............ 945
White mud........... 1000
White sand........... 1065
White sand.......... 1075
White sand salt...... 1180
Red mud............ 1228
Sand ............... 1365
Gray slate........... 1380
Sand, some oil. ., ..... 1410
Red mud............ 1418
Sand ............... 1436
Blue shale........... 1465
Shale and rock....... 1476
Flint rock............ 1490
Blue shale........... 1502
Slate and rock....... 1541
Sand, some gas....... 1565
Red mud............ 1579
Sand rock........... 1589
Blue shale........... 1601
Shale and rock....... 1620
Sand ............... 1651
Shale ............... 1666
Red shale............ 1679
Sand ............... 1703
Blue mud............ 1712
Blue shale........... 1741

350
400
410
440
480
490
520
550
590
630
670
729
739
7490
765
876
900
930
945
1000
1065
1075
1180
1228
1356
1380
1410
1418
1436
1485
1476
1490
1502
1541
1565
1579
1589
1601
1620
1651
1665
1679
1703
1712
1741
1752
1770

30
59
10
30
40
10
30
30
40
40
40
59
10

25
111
24
30
15
5b
65
10
105
48
127
25
30

" 18

29
11
14
12
39
24
14
10
12
19
31
14
14
24

29
11
18
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No. 223.—Myers Farm No. 1.
926. Depth, 2180. Drilling commenced May 27, 1909.

Producers 0il Co.

Elevation,
Drilling

finished Dec. 31, 1909. 176 feet of 12 1-2-inch casing; 589 feet of
10-inch casing; 1310 feet of 8-inch casing; 1942 feet of 6-inch cas-
ing. This is a dry hole about one mile southwest of the station

at Henrietta. Plate XIII.

Gray water sand. ... ..
Red cave............
Gray slate...........
Red cave............
White water sand. .. ..

Broken sand.........
Gray salt sand.......
Red cave............
White slate....... ..
Red and white, mixed.
Salt water sand.......
Red cave............
White slate..........
Red and blue mud. ...
White glate..........
Red cave............
White slate..........
White salt sand......
Broken grav sand.....
Hard brown sand, irace

Loose white sand. .. ..
Broken gray sand....
Red cave............
‘White slate and shell. .
Gray shells..........
Red cave............
White sand..........
Water sand........ ..
Slate . ..............

Very white sand......
Red rock............
Gray water sand. . ....

—— Feet——-
To Thickness
280 280
360 20
415 p 115
425 10
500 75
625 25
535 10
550 15
565 15
575 10
590 15
615 25
636 21
655 19
6T7H 20
685 10
700 15
705 ]
710 5
736 25
7440 1
55 10
800 45
810 10
820 10
R2& )
845 20
8556 10
8465 10
876 10
B85 10
890 5
900 10
910 10
925 15
HEXI] 15
955 15

975 20
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Blue slate. ... ...... .. 975
Red rock............ 980
Blue slate........... 10056
Sand, white.......... 1010
" Red marl, streaks of
blue shale......... 1020
Sand, light gray...... 1030
Red marl............ 1040
Sand, gray, dry...... 1055
Red marl............ 1060
Sand, white salt water. 1085
Sand, broken......... 1100
Sand, soft, white. ... .. 1115
Broken sand......... 1125
Blue slate........... 1140
Sand, dry, white...... 1150
Dark blue slate....... 1155
Sand streaks, light slate 1180
Red marl............ 1200
Sand, gray........... 1225
Red marl............ 1230
Brown shells......... 1270
Red marl............ 1280
Sand, brown......, .. 1330
Blue slate........... 1350

Red marl with streaks
of white sand shells. 1380

Brown slate.......... 1470
White slate.......... 1495
Sand; white, salt water 1606
Blue shale........... 1628
Sand, white, salt water 1648
Blue shale........... 1663
White shale.......... 1700
Sand, white, salt water 1515
Black gumbo......... 1727
Gray sand........... 1737
Blue shale........... 1744
Sand with streaks of

blue shale......... 1750
Sand, white, with salt

water ............ 1810
Blue shale.,......... 1820
Sand, gray........... 1840

Blue slate, streaks of
biack slate......... 18540

980
1005
1010
1620

1030
1040
1055
1060
1085
1100
1115
1125
1140
11580
1155
1180
1200
1225
1230
1270
1280
1330
1350
1380

1470
1496
1606
1628
1648
1663
1700
1715
1727
1737
1744
1790

1810
1820
1840
1830

1930

10
10
15

25
15
15
10
15
10

25
20
25

40
10
50
20
20

90
25
111
22
20
15
37
15
12
10

46
20
10
20

10

g0



Blue slate........... 1930 2173 243
Sand, gray, with salt
water . ........... 2173 2180 T

No. 224.—Huggins 0il Co. No data could be obtained relating
to this well.

No, 225.-—Huggins No, 1. Producers Qil Co. RElevation, 828
(estimated). Depth, 2149. This is a dry hole near the Red River,
about 12 miles southeast of Petrolia. Plate XIII.

- Feet
From To Thickness

Yellow clay........... 0 20 20
Sand and red marl with

water ............ 20 40 20
Quicksand ..... e 40 45 ]
Red marl............ 45 350 305
White sand....... ... 350 360 10
Red marl and rock.... 360 390 30
Salt water, sand. .. ... 390 410 20
Red marl............. 410 475 65
White sand.......... 475 490 15
Red marl............ 459 540 50
White salt water sand. 540 555 15
Red marl............ 255 585 30
White sand with

streaks of lime..... 585 700 115
Blue shale, hard toe mix 700 750 50
LLime shells, with

streaks of white sand 750 760 10
Red marl............ 760 810 50
Soft white sand. ..... g10 820 10
Red marl............ 820 960 140
Salt water sand...... 960 L1065 105
Blue sghale........... 1065 1170 105
Salt water sand...... 1170 1130 20
Red marl....... ..... 1190 1220 30
Gray sand........... 1220 1225 b
Blue gumbo.......... 1225 1245 20
Salt sand, white. ... .. 1245 1275 306
Blue gumbo......... 1275 1285 10
Blue shale........... 1285 1295 10
Red shale and rock... 1295 1310 15
Blue gumbo.......... 1310 1325 15
White soapstone...... 1325 1337 12

Sand, white, dry. ... .. 1337 1142 5
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Red marl and rock. ... 1342 1470 138
Blue shale. .......... 1470 1504 34
Sand, white.......... 1504 1519 15
Blue shale. .......... 1519 1550 31
Sand, white.......... 1550 1560 10
Blue shale........... 1560 1610 50
Water sand.......... 1610 1630 20
Blue shale........... 1630 1690 60
Sand, white, salt water 1690 1700 10
Blue shale........... 1700 1790 90
Sand, white.......... 1790 1810 20
Slate ............... 1810 1840 30
Sand, dry............ 18440 1845 5
Brown shale......... 1845 1892 47
Sand shells.......... 1892 1895 3
Light blue shells.. ... . 1895 1920 25
Brown sand.......... 1920 1325 5
Brown shale.......... 1925 2147 122
Sand, white, salt water 2147 2149 2

No. 224.—Bellevue 0il and Gas Co. No. 1. The well is about
three miles north of Bellevue and is dry. TPlate XIII.

Samples examined:

2030-2038.—Gray, yellow, blue and yellowish sand and some
gray limestone, Shell fragments, spines of brachiopods, and one
crineid joint were noied.

Feet
From To Thickness
Soft red.... ... ...... 0 73 73
Gray sand............ 73 ™ 4
Soft red.............. 77 165 28
Soft whter, sand...... 105 135 30
Soft red.............. 135 175 4190
Soft sandy shale....... 175 218 413
Soft red.............. 218 228 8
Soft sand shale....... 226 285 59
Soft yellow........... 285 320 35
Softred.............. 320 379 59
Soft gray shale........ 379 395 16
Softred.............. 395 423 28
Soft blue shale....... 423 451 28
Soft gray shale....... 451 467 16
Soft gray sand........ 467 439 22
Soft red.............. 4389 530 41
Soft gray sand......... 530 551 21
Softred.............. 5561 570 19

Soft yellow shale........ 570 593 23
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Soft red.............. 593
Soft sand.............. 610
Soft blue shale........ 640
Soft gray sand........ 663
Soft gray shale sand... 667
Soft gray sand......... . G688
Blue shale............ 708
Soft gray sand........ 739
Blue shale............ 1766
Brown shale.......... 825
Gray sand............ 838
Blue shale............. 853
Gray sand............ 871
Blue shale............ 889
CGray sandy shale...... 915
Brown shale.......... 931
Soft blue shale......... 947
Gray sand............ 963
Sandy shale.......... 970
Blue shale............ 876
Brown shale.......... 1040
Gray shale..........., 1054
Brown shale........... 1061
Gray sand............. 1072
Brown shale.......... 1084
Blue slate............. 1106
Gray sand............ 1127
Blue slate............, 1143
Hard lime shell........ 1202
Red shale............, 1208
Blue shale............ 1220
Gray sand....... .. 1298
Blue shale............ 1302
Gray sand............ 1360
Blue shale............ 1378
Hard lime shell....... 1403
Blue shale............ 1406
Black shale........... 1419
Blue shale............ 1438
Black shale........... 1476
Blue shale............ 1518
Hard lime shell........ 1538
Blue shale............ 1540
Brown shale.......... 1710
Blue shale............. 1803
Brown shale....... 1830
Hard gray lime........ 1845

610
640
663
667
688
708
739
766
825
838
853
871
889
915
4931
947
963
870
376
1040
1054
1061
1072
1084
1105
1127
1143
1202
1206
1220
1298
1302
1360
1378
1403
14056

1419

1438
1476
1518
1538
1540
1710
1803
1830
1845
1860

17
3¢
23

4-

21
20
31
av
58
13
15
18
18
26
16
16
16
7
6
64
14
7
11
12
21
22
16
59
4
14
78
4
58
18
25
2
14
19
38
42
20
2
170
93
27
15
15

[
o
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Soft blue shale........ 1860 1878 18
Gray shale............, 1878 1893 15
Blue shale............. 1893 1924 31
" Brown shale........... 1924 1857 33
Biue shale............. 1957 1981 24
Brown shale.......... 1981 2005 24
Gray sand............ 2005 2013 8
Blue shale............ 2013 2015 2
Hard lime.............. 2015 2032 17
Blue shale............ 2032 2060 28
Brown shale........... 2060 2092 32
Blue shale............ 2082 2127 25

Hard gray sand........ 2127 2130 3



APPENDIX II.
NATURAL GAS FROM CLAY COUNTY,

Henrigrra-PErro1s FIELD.
BY
Wi, 13. Pumrrs, Dirvector.

[nasmuch as the Bureau of Economie Geology and Technology
expects to issue within the next few months a special Bulletin deal-
ing with gaseous fuels in Texas, both natural and manufactured,
it is not neeessary to enter, in detail, upon this subject now. But
as certain analyses of @rude petrolenm from Wichita and Clay
Clonmties have been given in this Bulletin and ‘as many references
have been made to the gas fields at Petrolia, Clay County, it
has been thought best to give a few analyses of the gas from this
field, with a brief account of the use of this gas in north Texas.

On the 16th and 23d of January, 1912, two analyses of naturai
was from Clay County were received from the Dallas Gas Com-
pany, They were made by the United Gas Improvement Com-
pany, Philadelphia, and were ax follows:

Carbon dioxide.............. 0.20 none
Hiuminants ................. 0.30 0.30
Ethane .................... 12.50 5.30
(818 =11 { T 0.40 0.20
Carbon monoxide. . ........... P 0.30
Hydrogen .................. 0.80 1.00
Methane ................... 47.20 5b.B0
Nitrogen (by difft) . ... . ... .. 38.60 36.80

100.00 100.00
Specific gravity. . ... ... .. ... s 0.72

Mr, W. AL Russell, City (as Iuspector, Fort Worth, made an
analysis of the Clay County natural gas in 1909 as follows:

Carbon dioxide. ........ .. .. .. ngne
THMuminants ... vt i o i e e e e 0.80
OxXygen ............viun.. A 0.70
Carbon monoxide., . ... .. ... . .. .. trace
3 o 0= R 67.93
Methane . ... .. trace

Nitreogen (hy Jdiff.y. . ... ... L. 31.57
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On June 4th, 1912, an analysis of the natural gas supplied to
the City of Dallas, from Clay County, was made by Mr. S, H.
Worrell, Chemist to the Bureau. The results were as follows:

Carbon dioxide. ... ... ... ... .. ... . ..., none
[Muminants . ... ... ittty none
OXFEEN . .. e e none
Carbon monoxide. .. .................. ... none
Hydrogen .. .. . v vt e e none
Methane ......... ... . ... ... h6.80
Nitrogen (by diff.y..................... . 43.20

100.00

In the Junkers Continuous Gas Calorimeter this gas gave 649
B. T, U. per eubie foot.

In a cominunication from Mr. N. . Hamner, Con-
sulting  and  Analytieal Chemist, Dallas, who is also City
Chernist, under date of August 14th, 1912 he says: ‘1
have made a number of determinations of the heat value (he
zpeaks of the natural gas supplied to Dallas from Clay County,
W. B. P.) by means of the Junkers Calorimeter and find it to
run ahout 74 BT U7 at 0° C. and 29.8 inches of mercury. We
ealeulate to this on acconnt of the faet that the franchise calls
for not less than 633 B. T. T, at 0° (I, and 29.8 inches of
mereury.’’

The Lone Star (Gas Company, Fort Worth. informs us that

the average composition of the natural eas from Clay County is
about as follows:

Carbon dioxide. . ... ... ... ... ... .. .... 0.20
[Mluminants . ... ... . ... i e 0.30
Oxygen ................ e e 0.10
Carbon menoxide. ....................... 0.00
Hydrogen ... ...... ... . . . .. .. .80
Methane ... .. ... . . ... L. . 47.20
Bthane ........ ... ... . . . .. . .. 12.50
Nitrogen by qitf.y .. ... ... . ... ... 38.60

100.00

This gas is now supplied to the following cities and towns in
north Texas by the Lone Star Gas Company: Arlington. Al
vorid. Bellevue, Bowie, Bridgeport, Byers, Dallas, Dalworth, De-
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catur, Fort Worth, Grand Prairie, Henrietta, Irving, Petrolia,
Rome, Sunset, Wichita Falls. In addition to this service this
company is now extending its lines to other cities and towns.

The Wichita Falls Gas Company, Wichita Falls, supplies that
city from its wells in Clay County.

It is likely that during the next few months tliere will be a
marked inerease in the number of cities and towns in north
Texas to be supplied with natural gas, such as Denison, Sherman,
Denton, Gainesville, Cleburne, Vernon, Chillicothe, Quanah, and,
perhaps, even as far west as Amarillo.

The present piping distance to Dallas is about 125 miles.

The production of natural gas in Texas, 1911, was about 5%
thousand million cubie feet, valued at a little over $1,000,000,
by far the greater part eoming from Clay County. .

The rates for natural gas in Dallas, effective February 14,
1912, were as follows: net, minimum bill per meter per month:

First 10 M. cu. ft.............45 cents per M.
Next 5 M. cu., ft.............40 cents per M.
Next 15 M. cu. ft.............35 cents per M.
Next 70 M. eu., ft.............30 cents per M,
Next 900 M. cu. ft.............20 cents per M.
All over 1000 M. cu. ft........ ... 14 cents per M.

Schedule (A.) hoiler rates on term contract, guaranteed min-
imum hill $60.00 per month:

First 250 M_ cu, ft. net, ,...._ ... 20 cents per M.
All in excess of 250 M. cu. ft. per
meter per month.............. 10 cents per M.

Schedule {B.) boiler rates on yearly contract, gnaranteed min-
imum hill $1,200 per annum: 9 cents, net, per M.

Some contracts at Wichita Falls, about 20 miles from the wells
in Clay County, have been placed at rates varying from 5 to 7
cents per M. cu. ft. and it is reported that a lower rate would be
offered to industrial establishments consuming large quantities
of the gas.



286

Well
No.

1

12

16

22
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Webh No. 1, Devonian il Co.

Webb No. 1, Guitey Pet. Co.
No. 1

Allingham
Field Co,

LIST OF WELLS.

Baylor County.

Name

Page

120

Wilbarger County.

Tate No. 1, P. O. (.
Waggoner No, 7, P. 0. (..
Waggoner No. 5, P. O, (.
Rogers No. 1, P. O. (.
Waggoner No. 12, P, 0. (.
Waggoner No. 4, . 0. (..
Waggoner No. 1, PO, (L
Waggoner No. 2, IP. O, (),

Wichita County.

Bywaters No. 2, 1. 0. C.
Bywaters No, 1, . O. C.

Waggoner No. 6
Waggoner No. 3,

Allen No. 3, C. P. C.
Allen No. 2. C. P. C.
Allen No. 1, C, P, C.

Skinner No,
Skinner No.
Skinner No.
Skinner No.

Stringer No.
Stringer No.
Stringer No.
Stringer No.

Stringer No.
Stringer No.
Stringer No,

Stringer No.
Stringer No.
Stringer No.
Stringer No.
Stringer No.

RO 20 M

L P.O.C.

P. 0. ¢
P. 0. C.
P. 0. C.
P 0. C.
., P.0.C.
15, P. 0. (.
13, P. 0. .
14, P. 0. C.
19. P. O. C.
12, P. 0. C.
17. P. 0. (.,
10, P. 0. C.
16, P. 0. C.
11, P. 0. C.
9, P. 0. C.
21. P. 0. C.
7.P. 0. C.

Electra il

121

121
121
122
124
125
128
13(

132
134

136

148

149
150
151

152
152
153
154
155

I"late

Figure 8

VIIT, A.; X, B.

VIII, A.

VI, A.; X1, A.

VIIL, A. ;XL B.;
XTI, B.

VIII, B.

VIIL B.

VIII, B.: XI. A.
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Name

Stringer No. 2, P, Q. (.
Stringer No. a5, I’ O. (.
Stringer No. 3, P. O, (%
Stringer No. 6, P. 0. (.
Stringer No, 1, P. O, (L
Stringer No. 4, P. O. (.
MeBurney No. 1 P.O. .
Sheldon No. 1, (‘ P.C.

Sheldon No. 1, MeBride.

Cross & Brown No. 9, C. . ¢

Cross & Brown No. 6, C.
Cross & Brown No. 7, (%
Hamilton No. 9, C. P, C.

HMamilton No. 10, C. P, (.
Hamilten No. 11, C. . (.
Hamilton No. 12, . P. (.
ITamtlton NO. 7. C. P. (.
Tlamilton No. 13, (.. . (",
Hamilton No. 6, C, I, (°,
ITamilton No. 8 C P

Hamilton No. Z. C. p. (.
Hamilton No. 1, C. P. (.
Hamilton No, 3.C. P. C
Hamilton No. 4. C. P. C
Hamilton No. 5. C. P. C

Putnam No. 9. C.P.C,
Putnam No. 8§, C.P.C.
Putnam No. 11, C. P’. (.
Putnam No. 12, C. P.
Putnam No. 10, (. P,
Putnam No. 4, C. P.
Putnam No, 2, C.P.
Matnam No, 18, C. P.
Putnam No. 5, C. P.
Putnam No. 3, C. P.
Putnam Ne. 1, C. P.

ooooo@@?ﬁﬁﬁ@@@@

Putnam No, 6, (.. P.

Putnam Ne. 15, C. P.

Waggoner No. 16, . 0. (.
Waggoner No. 8. P.O. (.
Waggoner No. 9, P. 0. (.
Waggoner No. 10. I”. 0. C,
Waggoner No. 11, >. 0. (0
Wageoner Ne, 14. P, O, (',

P C.
P C.

Page
155
156
157
158
159
161
163
164
164
164
165
165
166

166
166
166
166
167
167
167
167
167
167
167
167
168
1649
171
171
173
174
176
177
178
179
182
1584
184
185
188
190
191
192
194

Plate
VIII, B.
VIII, B.
VIII, 13, .
VIII, B.; XiL.B.
VIII B.; Xi, B.
VIII_ B.
VIII, I3,
IX, Al

IX, A.
IX, A.

IX, A XA
XII A.

X, A.

X, A,

X, A,

X, A.

IX, A

IX, B. .

IX, A.; X, B.
X, B.; XII, A.
X, B.. XIT, A.
X. B

IX. B.; X, B.
IX, A

XI AL

XI, A.

XI, A.; X1I, A,
IX, A.

IX, A.: XT, A
IX. A.

IX. A,

IX, A.: XII. A,
IX, A.. XTI, B.
IX. A.: XII, B.

XI, A.; XII. A.
VIII, A.: Fig. 8.
VIIL B

IX. A.; XI, B.
IX, B.; XL, B.
IX. B.: XL. B.
IX. B.
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104
105
106
107

108

109
110
111
112
113

114
116

117
118
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Name
Waggoner No, 13, P. 0. C.
Alten No. 5, C. P. C.
Allen No. 4, C. P. C.
Allen No. 3,C. P. C.
Allen No. 6, C. P. C.
Allen No. 1, P. 0. C,
Allen No. 4, P. O. C.
Allen No. 7, P. 0. C.
Allen No. 2, P. 0. C.
Allen No, 6, P. 0. C.

Wilson & O’Bryne No. 1.
Home 0il Co. No. 1.
‘Woodruff No. 2, C. P. C.
Culberson No. 1.

Woodruff No. 1. Whitehill
Burns.
Brewer No. 2, C. P. C.

Dale No. 1. 99 P. C.

Fluesche No. 1.

Douglas No. 1, Bell & Benson.
Jennings No. 1, Reed & Co.
Honaker No. 1, C. P. C.
Buerbaum & Culberson No. 1.
Biekley No.1, P. O. C.

Beat No. 1. . 0. (.

Fisher No. 1, Flanagan & Co.
Marriott No. 1, P. O. C.

Honaker No. 1, Honaker Qil Co.

&

Hines No. 1, Fowlkes Townsite Co.
Well one-half mile north of Burk

Station.

Fort Worth & Denver R. R. well,

Burk Station.

D. W. Ogden Farm, Burk Station.

Fassett No. 2, McAllister & Co.
Fassett No. 1, MeAllister & Co.

Williams No. 1, Buerbaum & Co.

Roberts No. 1.
O’Neall.
Winfrey No. 1.

Dismukes

&

QOverby No. 2, Dismukes & O'Neall.
Overby No. 1, Dismukes & O’Neall.

Towa Park Oi] & Gas Co. No. 1.
Atkins No. 1. C. P. C.

Page
194
197
197
198
199
200

200
200
201
201
202
202
202
207

208
208
209
209
L)()q
209
210
210
210
211
212
212
213
213

213

213
213
213
213
213

213
213
213
214
214
315

XIL A XILE
XI, A.; XII, B.
XI, A.; XII. B.
IX.B.. XIT, A.
IX.B.: XIL A.
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Well
No. Name Page Plate
119 Allendale well, 8. W. of ‘Wichita
Falls. 215
120 Woodall No. 1, Mowris & Co. 215
121 Marlow & Stone well, Wichita
Falls, 215
122 Bacon Siding No. 1, Thatcher &
Culberson. 215
123 Musgrove Farm well. 215

124 Ice Factory well, Wichita Falls. 216

Clay County.

125  Avis No. 1, Avis Oil Co., 218
126 Thornberry No. 1, Benson &

Little, 216
127 MeGregor No. 1, Jack Kelly. 216
128 Holt water well. 216
129 Kempner No. 1, P. 0. C, 216
130 Halgell Farm No. 1, P. Q. C. 216 TFigure 8.
131 Edrington No. 1, C. P, C. 219 V.
132 Morgan Jones No. 1, 99 P. C. 221 VIIL
133 Byers No. 8, P. O. C, 223 IV,
134 ByersNo.7,L.8.G. C. 223 1V,
135 Byers No. 9, P. 0. C. 224
136 ByersNo.6, L. 8.G. C. 225 1IV.
137 Byers No. 4, L. 8. G. C. 226 V.
138 Boddy & Wantland Ne. 1, L. 8.

G.C. - 227 IV.
139 ByersNo.5, L. 8 G. C. 230 1IV.
140 Blattner No. 1. 231
141 ByersNo.2,P. 0. C. 231
142 Byers Block 67. 231
143 DByersNo.1,L. 8. G. C. 231 VIIL
144 Stine No. I, Blk. 13, L. 8. G. C. 233 V.
145 Stine No. 1, Blk. 24, L. 8. G. C. 234 V.
146 Morgan No. 1. 236
147 Morgan No. 2, 236
148 Lochridge No. 1. 237
149 Lochridge Farm No. 2, L. 8. G. C. 237 IV, V.
150 Avis & Smith No. 1, C. P. C. 238
151 Avis & Smith No. 2, C. P. C. 239
152 Panhandle No. 1, L. 8. G. C. 241

153 Panhandle Oil Co. . 241
154 Wichita Falls Oil & Gas Co. No. 2. 241
155 Reed Winfrey No. 7. 241
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Well
No. Name Page
156 Reed Winfrey No. 9. 242

157 Liochridge No. 4, C. 0. & P. L. C. 242
158 Lochridge No, 2, Lease No. 2, C.

0.&P L. C 243
159 'Lochridge No. 3, Lease No. 2, C.

0.&P. L. C 243
160 Perkins No. 2, C. 0. & P. L. C. 244
161 Perkins No. 1, C. 0. & . L. C. 244
162 Perkins No. 3, C. 0. & P. L. C. 245
163 Perking No. 4, C. 0. & P. L. C. 246
164 CarrowNo.1,C.0.&P.L.C. 247
165 Holt Farm Ne. 1, L. 8. G. C. 247

166 Beatty, Sun Co. 248
167 Wichita Falls 0il & Gas Co. No. 2. 248
168 Buckley, Brock & Lunday No. 8. 248
169 Buckley, Brock & Lunday No. 9. 248
170 Smith & Webber No. 1, L. 8. G. C. 249
171 Wichita Oil Co. No. 1. 250

172 Joyee No. 6,C. 0. &P, L. ¢ 250
173 Joyece No. 7 C.O.&P.LC 250
174 Joyee No. 8 C.O.&P. L C. 251
175  Joyee No. 9 C.O. &P L. C. 251
176 Joyce No. 0 C.0O &P L C 251
177 Joyee No. 11, C. O, & P. L. C 9259
178 Lone Star Gas No. 1,1.8.G.C 252
179 Miller Farm No. 1 L. 8. G C. 253
180 Landrum No. 1, Sun Co. 255
181 Landrum No. 2, Sun Co. 255
182 Landrum No, 3, Sealy 0il Co. 257
183 Landruem Farm No. 3, L. S. G. C. 257
184 Byers No. 3, P. 0. C, 259
185 Landrum No. 1, Lease No, 2, C. 0.
&P.L.C. 259
186 Landrum No. 2, Lease No. 2, C. 0.
&P.L.C. 259
187 Stine No. 1, Blk 113. 259
188 Stine No. 2, Blk. 113. 959
189 Matlock Farm No. 1, L. 8. G. C. 260
190 Wichita Qil & Gas Co. 261
191 Sechnell Farm No. 1, L. 8. G. C. 261
192 Sechnell Farm No. 2, P. O. C. 263
193 Smith & Webber. 263
194 Matlock Lease No. 1, P. 0. C. 263
195 Holloway No. 1, P. 0. C. 263

196 Home 0il Co. 263

IV..

Iv.

.VIL

<<

Iv.

VIL

VI

VIL
VII.

Plate
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Well

No. Name Page Plate
197 Producers Qil Co. 263

198 Higgins Qil Co. 263

199 Schnell Farm No. 4, L. 8. G. C, 263 IV, VL
200 Holloway Farm No. 2,L.8. G C 265 IV,VL
201 Van Winkle No. 1, L. 8. G. C, 266 VIL
202 Taylor No. 2, L. S. G. C. 268 VI
203 Taylor No. 4, P. O. C. 269 VL
204 Taylor No. 3, P. Q. C. 269 VI,
205 Taylor No. 1, P. 0. C. 269
206 Holloway. 269
207 Dunn No. 1, Guffey Pet. Co. 269 VIL
208 Dunn No. 2, Guftey Pet. Co. 271 VI
209 Fultz No. 1. 273
210 MecAllister No. 1. 273
211 Fultz No, 2, Sealey 0il Co. 273
212 Holloway No. 3, P. 0. C. 273 1IV.
213 Stine No.1, Blk. 19, P. 0. C. 273 VI
214 Sealey Co. 273
215 Brumniett Ellis & Co. No. 1. 273
216 Parker No. 1, Ft. Worth 0il Co. 274
217 Smyers No. 1. 274
218 Singer No, 1. 275
213 Lankford No. 1, Edmond 0Qil Co. 275
220 Moser No. 1, P. O. C. 275
221 Douthitt No. 1, P. 0. C. - 275

222 Boddy No. 1, C. P. C. 275 XIII.
223 Myers Farm No. 1, P. 0. C. 277 XIIL
224 Huggins 0il Co. 279

225 Huggins No. 1, P. O. C, 279 XIIL

226 Bellevue Oil & Gas Co. No. 1. 280 XIII.
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