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OIL FIELDS OF THE TEXAS-LOUISIANA GULF
COASTAL PLAIN.

By C. W. HAYES AND WILLIAM KENNEDY.

INTRODUCTION.

Immediately after the discovery of the Spindletop oil pool by Capt.
A. T. Lucas in January, 1901, there was a widespread demand for
information regarding the geology of the Gulf Coastal Plain in Texas
and Louisiana. Very little was known concerning the formations
underlying this region, for owing to the lack of exposures it had pre-
sented an extremely uninviting field for investigation. It was
believed that the interests of the oil-producing industry would be
best served by a thorough study of the stratigraphy of the region and
the collection of all data regarding the character of the underlying
beds obtainable from natural exposures and well records. Only upon
such a foundation of carefully ascertained fact could any reasonable.
hypothesis regarding the origin and distribution of the oil be based.
Many theories have been published in the daily press and- elsewhere,
which have been more or léss fanciful, not to say grotesque, and
which have cast a shade of discredit upon geology by those who do
not take the pains to diseriminate.

For the purpose of collecting all available stratigraphic data in this
region the Survey obtained the services of Mr. William Kennedy,
formerly of the Texas geological survey. During his connection with
the State survey Mr. Kennedy examined a large part of the Gulf
Coastal Plain, but only a portion of his results was published. He
began work for the present report in June, 1901, and continued in the

“field until February, 1902. About eight weeks were spent in the
field by the senior author in the fall of 1901 and the spring of 1902,
the more important and promising localities being visited. Owing
to the press of other duties the preparation of the following report
has fallen almost entirely upon Mr. Kennedy. e is to be given the
entire credit for all the stratigraphic descriptions which form the
chief permanent value of the report. He has also worked out the
Tertiary history of the Coastal Plain, which is a distinct contribution
to geologic science and is essential for a theory of oil accumulation in

this region.
9
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PREVIOUS KNOWLEDGE OF THE REGION."

From the Mississippi River westward through Louisiana and Texas,
along the border of the Gulf of Mexico, is a low, flat country, partly
swampy or marshy, as in the southern parishes of Louisiana, and
partly a broad streteh of clayey and sandy land but slightly elevated
above the level of these marshes. The marshy areas extend west-
~ ward to the eastern shore of Galveston Bay, while the clayéy areas
may be said to extend as far west as the Guadalupe River, in Victoria
County, Tex. West of that stream, as far as the Rio Grande, the
country is covered with sand and has a semiarid aspect. - It may be
added that this condition exists for many miles along the coast of the
Mexican State of Tamaulipas. This region is known as the Gulf
Coastal Plain. It extends inland for a distance of from 50 to 100
miles. Although forests of pine, oak, and magnolia fringe its north-
ern border on the higher grounds, various species of gum occur on
the lower benches, and heavy forests of black and red cypress occupy
the low river flood plains, the greater portion of the Coastal Plain is
a treeless prairie. :

These prairies have usually been designated the Coast pmn ies, and
the beds which occupy the surface within the area are grouped under
the general title of Coast clays. No geologic work of any magnitude
has ever been done in this prairie region, partly because the country
was not considered of any economic value, and partly on account of
the difficulties caused by the absence of anything like a natural sec-
tion. The country is very flat, there are few streams flowing across
it, and these few.are flowing tthlwh broad shallow channels filled
with recent alluvium.

The only references made to these coast deposits in the pubhshed
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reports of the Texas State Geological Survey have been cursory and
of a very general character. The most important is as follows:

Immediately bordering the Gulf shore and forming the underlying slope we .
find a series of beds of clays, sandy clays, blue, yellow, red, and often mottled,
which frequently appear black upon the surface from the combination of vege-
table matter with the lime of the calcareous nodules which-are found scattered
through them. These clays are heavy, massive, containing small crystals of gyp-
sum in places, and so compact that bluffs from 15 to 20 feet in height are often
found along the streams and bay shores even in such a moist climate as that of
Texas.

The various strata which form these beds dip so slightly to the southeast as to
appear nearly horizontal, and form the basis of the level coast prairies which
stretch inland from the Gulf for distances varying from 50 to 100 miles.

‘While the underlying beds of clay are seemingly identical for the entire Gulf
coast, the overlying soil is somewhat different, being more sandy on the eastern
and western borders and more clayey between the Brazos and Nueces rivers. ¢

McGee regarded these deposits as belonging in part to his Lafayette
formation and in part to his Columbia. He considers the region to
have been built up for the most part from long wave-built keys sepa-
rated from the mainland by sounds, although he says that ‘‘ east of
Galveston the keys.and sounds appear to fail; yet the wave-built
barriers are continuous as in southern Texas and eastern Mexico,
though submerged beneath the Gulf waters to form Sabine Bank,
Trinity Shoals, and Ship Shoal, and their connecting series of hars
parallel with the coast.”? -

R. T. Hill describes these plains as a belt of prairie land not over
100 miles wide bordering the Gulf of Mexico in Louisiana and Texas.
He regards it as a grass-covered constructional plain newly reclaimed
from the Gulf of Mexico. The interior margin of this plain rises
scarcely 100 feet above the sea, and it is characterized by an exceed-
ingly level surface hardly broken except by a few low drainage
grooves, which become fewer and more faintly developed toward the
Rio Grande. Upon this plain a youthful drainage system is being
established, while the seaward extensions of the through-flowing
streams cross it. These rivers have wide and deeply indented valleys
with gently terraced slopes filled with old alluvium.

The floor of the sea border of Texas is a submerged gently sloping sandy plain,
or shelf, extending 50 miles seaward. By action of tide, wave cmrrent, and wind
this sand is piled into long island strips which fringe the coast and stand almost
at sea level. These are separated from the land by shallow lagoons, in which
most of the sednnents of the river are deposited. The building up of the sand
bars by wind and wave and the filling up of the lagoons between them by river

_sediments, in connection with gndual uplift, may possibly explain the ongm of
much of the adjacent coast prairie. ¢

Sufficient work has not been done in southwestern Louisiana to
give us any clue to the structure of that portion of the Coastal Plain.

aFirst Ann. Rept. Geol. Survey Texas, 1889, p. xxxii.
bTwelfth Ann. Rept. U. S. Geol. Survey, 1892, p. 816. ,
¢Phys. Geography of Texas: Topographic Atlas, U. S. Geol. Survey, folio 8.
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According to Hilgard, this portion of the coast country is built up
partly of littoral and esturine deposits and partly of swampy lagoon
and fluviatile deposits, whose thickness and location are manifestly
dependent upon the topographic features of the.continent at the time
they were laid down. The land at that time was being slowly
. depressed, as is shown by the nature of the deposits and by the
numerous superimposed generations of large cypress stumps em-
bedded in laminated clays, which exhibit the yearly fall of leaves. .
This view was also held by Hopkins in his survey of southwestern
Louisiana in 1870-71.

The theories regarding the upbuilding of the Coastal Plain may
possibly apply to the newest extension in the east, along the Gulf of
Mexico, which at present is altogether marshy, or to the comparatively
arid region west of the Nueces River, where at present we find a chain
of such keys with their accompanying lagoons. The largest of these
lagoons—TLaguna de la Madre—is being rapidly filled up by the drift-
ing sands from the higher dunes of Padre Island.

A study of the submerged portion of the Coastal Plain, as shown
by the Coast Survey charts, shows that the general slope of the sea
floor as far out at least as the 5-fathom, or 30-foot, line is not more
than 5 to 7-feet per mile, and that there does not appear to be any
uniformity in the deposition of the materials forming.this floor.
Lens-shaped deposits of hard blue clay and soft mud occur, irregularly
interspersed with banks of fine and coarse gray sand and broken
shells. The Sabine Bank is reported as being made up of a gray sand,
with black specks and broken shells, which closely resemble much of
the gray sand obtained from the different wells in the southeastern
portion of the oil fields, especially in the neighborhood of Beaumont.
It is probable that the upbuilding of the Coastal Plain, at least
throughout about 500 feet of its upper portion, was carried on in the
same manner as at present. Under the present.Gulf the sands appear
to be the heaviest deposits, and the well records show the same con-
ditions to exist down to a depth of 500 feet.

The existence of petroleum in this portion of the coun‘my has been
known for many years. In 1860 Wall, quoting from Taylor’s Statis-
tics of Coal, mentioned the existence within 100 miles of Houston of a
small lake filled with bitumen or asphaltum, and having in its center
a spring from which during the summer months an oily liquid (prob-
ably petroleum) continually boiled up from the bottom.®

In 1880 S. F. Peckham quotes N. A. Taylor as to the existence of
maltha in Texas, and gives Sour Lake as one of the localities. On
the map accompanying his report oil-producing localities are marked
as follows: At the mouth of the Brazos, near the point where the J. M.
Guffey Petroleum Company is now drilling; close to Port Arthur, in

aGeol. of Trinidad, App. G, p. 136; Taylor's Statistics of Coal, p. 223.
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Jefferson County; in Newton and Orange counties, Tex.; and at sev-
eral points in Calcasieu Parish, La.¢

‘When the present oil development began it was considered advisa-
ble to undertake the study of the Coastal Plain in order to bring
together such geologic information as was available concerning the
geologic relations of the various deposits and to assist in the eco-
nomic exploitation of the oil fields.

‘With this object in view the Gulf Coastal Plain was thoroughly
studied. The various deposits of sands, clays, and sandstones were
examined and compared, their continuity across the country was
traced, their geologic conditions were studied, and their position in
the general section of the region was worked out. This has been
done as far as possible by means of the small bluffs and cuttings seen
along the courses of the rivers and creeks, as well as of such cuttings
ag could be found along the various railroads traversing the country.
" In addition, the logs of the various deep wells throughout the whole
Coastal Plain, so far as obtainable, were gathered, and the results of
the borings collated and compared.

By these means the general underground conditions of the region
to a depth of about 2,000 feet have been determined and have been
described so as to be readily understood by those immediately inter-
ested in the development of the field. There are, however, many
questions regarding the underground structure that can not be
answered until much more drilling has been done.

TOPOGRAPHY OFY THE GULF COASTAL PLAIN.

That portion of the Gulf Coastal Plain under discussion may briefly
be described as a belt of country having a width of from 50 to 100
miles, extending around the shores of the Gulf of Mexico and embra-
cing in Louisiana, in whole or in paxrt, the parvishes of Vermilion, Aca-
dia, Cameron, Calcasieu, and Vernon; and in Texas the counties of
Orange, Newton, Jefferson, Hardin, Jasper, Chambers, Liberty, Har-
ris, Galveston, Brazoria, Matagorda, Fort Bend, Wharton, Jackson,
Viectoria, Calhoun, Refugio, San Patricio, Nueces, Cameron, Hidalgo,
and portions of Waller, Montgomery, San Jacinto, Polk, and Tyler.

RELIEF.

The surface features of the Gulf Coastal Plain are extremely simple.
In the immediate vicinity of the coast and for 15 or 20 miles inland
in the parishes of Vermilion and Cameron and in the counties of
Orange, Jefferson, Chambers, and Galveston, the general level is
scarcely more than 3 or 4 feet above the average tides of the Gulf.
At a few points, such- as Grand Chenier and Hackberry Island, in
Cameron Parish, La., and Big Hill and High Island, in Jefferson and

aTenth Census, Vol. X, p. 20, and map, Washington, 1884
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Galveston counties, Tex., there are pronounced elevations, of a few
hundred acres in extent, rising to heights of from 40 to 50 feet above
the level of the coast marshes.

Bordering the marsh along its northern edge is a second belt, largely
prairie land, whose surface rises gradually toward the northwest atb
an average mte of from 10 inches to a foot per mile. v

A few small prominences appear within this belt, as at Spindletop
and Fairchild Hill, in Jefferson County; at Sour Lake, Dayton, Bar-
ber Hill, Kiser Mound, near Colummbia, and Damon Mound, in Brazoria
County; and the Sun Mounds, in Waller County. These, however,
do not present any great elevations, Damon Mound, probably the
highest, having a maximum of 83. feet above the plzun or probably
not more than 140 feet above the Gulf.

‘The third or inner belt of country belonging to the Coastal Plain
rises comparatively rapidly from the second, and has & more broken
and generally timbered surface, with numerous small rounded hills.
The general elevation of this belt does not appear to exceed 175 to
200 feet above sea level.

DRAINAGE.

In the eastern part of the region throughout Louisiana the rivers
are deep and sluggish. The few streams of any magnitude are the
Vermilion Bayou, Bayou Nementou, and Calcasieu River. Each of
these streams is narrow, deep, and clear, has scarcely any appreciable
current, tends to expand into a broad, shallow lake, and enters the
Gulf through a shallow bay. Vermilion River flows into Vermilion
Bay. The Nementou shortly after the junction of Bayou Nezpique .
-and des Cannes expands into the broad; shallow Grand Lake, with a
depth of little over 3 feet, and again contracts only to enter the Gulf
through a wide mouth. The Calcasieu forms a series of shallow
lakes such as Calcasien, Black, and West Lake, extending. all the
way from Lake Charles to the coast. These Louisiana rivers all have
the peculiar characteristics of drowned or submerged streams.

Throughout the Coastal Plain in southeast Texas the streams are
similar in character to those in Louisiana. The Sabine and Neches
unite to form Sabine Lake; the Trinity debouches into the eastern
end of Galveston Bay; the Colorado reaches the Gulf through Mata-
gorda Bay, and the Nueces flows into Corpus Christi Bay. Of all the
rivers in this area the Brazos alone enters the Gulf directly and with-
out the intervention of any lagoon or bay.

West of the Nueces the coast drainage fails almost absolutely, as
the whole stretch of coast line to the Rio. Grande contains only two
small creeks, the San Fernando and the Olmos, and these unite to
form Copano Bay, near the head of Laguna de la Madre.

These streams of the Gulf Coastal Plain may be divided into two
groups—an older, pre-Pleistocene or pre-Columbia, and a younger,
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post-Columbia. The pre-Columbia (and probably even pre-Lafayette) -
group includes the Sabine, Neches, Trinity, Brazos, Colorado, Gua-
dalupe, and Nueces; all of which appear to have been in existence
during Lafayette time. The younger, or post-Columbia, rivers are
the Vermilion, Nementou, Calcasieu, San Jacinto, Buffalo, Clear,
Oyster, San Bernard, Caney, Lavaca, Aransas, San Fernando, and
Olmos. ] '

A glance at the map of the region (Pl I) will show the reasons for
this division. It will be noticed that all the rivers included in the
older group pass completely across the Coastal Plain, heading upon -
the older formations of the interior, while the streams of the second
. or younger class are confined wholly to the plain itself, heading within
it, or in the strong springs which rise from the Fayette sands at its

northern horder. _

Notwithstanding the large number of rivers which occur in the
Coastal Plain, much of its surface is poorly drained. Water stands
in many small lakes or ponds throughout the year, and over consid-
erable areas the surface is largely under water during the wet season.
The drainage of the country, particularly throughout the lower or

_coast portion, develops some peculiar anomalies. For instance, Mud
Bayou, near High Island, begins within a mile of the Gulf shore, but
follows a series of meanders north and west, and finally enters Gal-
veston Bay about 2 miles north of the Gulf.

TIMBER.

Regarding the timber of the Coastal Plain it may be broadly stated
that the cypress is confined to the eastern end, or to the swamps
occurring within the immediate drainage area of the Mississippi
River, very few of these trees occurring west of the Sabine River.
The magnolia (M. grandiflora) is found in a belt stretching in a gen-
eral southwestern direction through the pavishes of Sabine and Ver-
non, Louisiana, and the counties of Newton, Jasper, Hardin, Liberty,
and San Jacinto, Texas, terminating in a few straggling trees in the
neighborhood of Houston. The western end of the great southern
belt of pine is reached near the Brazos River.. West of the Brazos
the tree growth is mostly represented by oaks and mesquite, the lat-
ter gradually becoming the only timber to be found.

GEOLOGY OF THE GULYF COASTAL PLAIN.
SUBDIVISIONS.

Although in its main physiographic and geologic features the Gulf
Coastal Plain is a unit, its eastern and western portions differ in some
important particulais. The natural line of demarcation between the
two divisions is the Guadalupe River. Thé most striking differences
ave climatic, but the character of the geologic formations also changes
at this line. '
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GEOLOGY OF THE _WESTERN DIVISION.

- Little detailed study has been given to this division, and it has
little present importance in connection with oil production. Its main
characteristics may, however, be briefly outlined.

SURFACE FORMATIONS.

Brown and gray sand appear to be the mantle covering everything
from the border of the Fayette sandstones on the north to the coast.
In going southward from San Diego a belt of brown sand, probably
25 miles in width, is first crossed. This is a rolling country more or
less covered with mesquite and chaparral. South of this comes the
gray sand belt, having a width varying from 50 to 60 miles, and, with
‘the exception of a few live oaks, practically destitute of trees. This
is the region described by Loughridge, in his report on cotton pro-
duction for the T'enth Census, as the great Texas desert. - Across the
face of these gray sands stretch two belts of moving sandhills, or
medanos. These belts have an approximately east-west direction, as
the prevailing winds are from the east. KEach belt consists of a
double row of dunes from a half mile to a mile apart, the one row
overlapping the other. Near the coast most of these dunes or medanos
appear only as white spots slightly elevated above the general level
of the plain. As they travel westward the dunes gradually acquire
size and elevation until in northern Starr County some of them have
reached elevations of from 90 to 120 feet. In form these dunes are
usually semilunar, having the heavy body of sand toward the center
and the two ends tailing off to the west to form the horns of the cres-
cent. Some of them are almost circular, with a depression in the
center; others are oval, with their longer axis parallel with the course
the hill may be traveling. Nothing appears to stop their westward
course, and in several instances tall live oaks have been buried so
deeply that only the dead tops of the highest branches show the fate
of the grove,

The sand forming these hills is extremely fine in texture and has a
snow-white color. -The crests of the dunes assume fantastic shapes,
and the lightest wind sets the fine grains in motion. 'These dunes
are very difficult to ascend, the climber sinking almost to the knee at
every step, and, owing to the fineness of the particles, his eyes, mouth,
and nose are almost constantly filled with sand.

These dune belts lie almost parallel to each other, the first or north-
ern line stretching across the country through the northern ends of
Cameron, Hidalgo, and Starr counties, and the second or southern
belt extending across the same counties about 50 miles farther south.

The blue clays underlying the sands do not appear in many places
and very little is known about their stratigraphy or areal extent.
They may be the equivalents of the white and yellow clays forming



R GEOLOGY OF WESTERN DIVISION. 17

the bluff in the neighborhood of Corpus Christi, and possibly should
be correlated with the blue clays of the east and form a portion of
Hilgard’s Port Hudson or McGee’s Columbia.

Probably underlying these elays is the Reynosa limestone, typically
a tufaceous lime rock, but frequently so mixed with clays and sands
as to almost lose its identity. Included with the Reynosa division
ave several beds of conglomerate, consisting of pebbles and gravel
cemented_together by a limy matrix, together with gravels and limy
clays.

The Reynosa limestone is by far the most important member of
the Coastal Plain group as seen in the southwesternend. Itis exposed
high up on the northern side of the range of hills bordering the south.
ern margin of the Nueces River Valley in McMullen County. Where
- the Nueces has broken through this range the Reynosa limestones
can be traced like an old shore around the end of the range and along
its southern side, where the limestone is found high up on the flank
and caps the lower levels of the hills south of San Diego. Tt occurs
at Rogers, a few miles west of Corpus Christi, and at several points.
on the prairie in upper Hidalgo and Starr counties, and may possibly
be found in other areas

In connection with the apparvent trend of the Reynosa beds in a
general north-south divection, it is noticeable that these limestones
are divectly associated with gypsum deposits in the upper end of
Hidalgo and Cameron counties, and with the heavy salt deposits of
the Sal del Rey region in southern Texas. Disagreeable-smelling
sulphur water flows from a deep well at Corpus Christi, and small out-
crops of sulphur clays appear in the Rio Grande country near Rio
Grande City.

The Reynosa limestone with its associated clays, conglomerates, and
marls has been considered of Pliocene age.

Pleistocene deposits containing vertebrate fossﬂs have been recog-
nized in the Kguus beds in the neighborhood of. San Diego, although
some doubt has been thrown on the age of these deposits, Cope con-
sidering them to be Upper Pliocene. As in the case of the underly-
ing Miocene deposits of the Bordas distriet, not enough work has yet
been done to determine their areal extent or even to absolutely prove
their existence. The beds here considered as Miocene, unlike any
other deposits of Tertiary age in Texas, are all standing up at very
high angles, in many places showing dips of 75° or 80°. This is the
more noticeable in the southwest corner of Live Oak, northeast cor-
ner of Duval, and- southeast corner of McMullen counties. Many of
the smaller dome-shaped hills have the appearance of having been
formed by a thrust from below, the sandstones forming them dipping
in every direction.
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UNDERGROUND CONDITIONS.

Throughout this portion of the Coastal Plain the actual geologic
conditions underground are unknown. Numerous shallow wells
ranging from 100 to 300 feet in depth have been drilled for water.
The drillers report rock in a number of these wells at 50 feet and then
a mixture of rock, clay, and sand to the bhottom of the wells. Few
wells of greater depth have been drilled. Years ago the State made
arrangements for the drilling of a number of test wells for water in
this region and proposed to pay for these by granting sections of land.
Under this arrangement one well was commenced at ‘‘ Magueyes,” on
the eastern side of Hidalgo County, but to what depth it was drilled
is unknown. The next deep well was drilled at Corpus Christi to a
depth of 1,765 feet. This well gives a small flow of very disagreeable-
smelling sulphur water. Several wells having depths ranging from
500 to 750 feet have been drilled for water on the Santa Gertrudes
ranch, in western Nueces County, and yield strong artesian flows. A
well at Alice is reported to have a depth of 1,000 feet. Northward, in
the gray sandstone regions, the public well at Tilden has a depth of
600 feet, giving a strong flow of brackish water with gas. This well
was drilled in rock with thin partings of clay. Twelve miles south
of Tilden, at Shiner’s ranch house, a well 900 feet deep gives a small
flow of strong salt brine.

So far as our knowledge of the structure of this region goes, it
appears that the FFayette sandstones had formed the shore line for a
considerable period and had been extensively eroded before the suc-
ceeding beds were laid down. The evidences of unconformity are
plentiful. The Pliocene Reynosa limestone lies high up on the hill-
sides, and also appears to form ridges on the gray, sandy plain. . This,
it is true, would give these limestones a gentle dip of about 10 feet
per mile, but as the surface relief is greater than that, much of these
deposits must have been destroyed. Whether these Reynosa lime-
stones ever formed the surface or floor of the plain, and the existing
ridges are due to erosion, or whether they form the crests of small
anticlines brought up by some earth movement, is not known.

SECTION FROM PLEASANTON TO PALITO BLANCO.

A generalized section across this portion of the Coastal Plain from
Pleasanton to Palito Blanco shows the following beds, in descending
order: T
Section of Coastal Plain from Pleasanton to Palito Blanco.

. Brown sands of Coastal Plain,

. Blue clays.

. White or lemon-yellow limestones.

. White, yellow, and brownish-yellow clays.

. Thinly bedded gray sandstones, with white and gray clays.

. Thinly bedded gray sandstones and gray clays.

. Marine fossiliferous brown sand, with more or less gypsum in crystals.
. Lignitic beds found in wells at Pleasanton.

W -~ DO W =
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PROSPECTING FOR PETROLEUM.

Prospecting for petroleum in this region is not being carried on very
vigorously. For a number of years petroleum has been obtained
from a well in the northwestern part of Starr County, but the quan-
tity is so small that the oil is usually drawn up by an ordinary water
bucket and is sold to local consumers for medical purposes.

A well has recently been drilled at Piedras Pintas, near Benavides,
on the Mexican National Railroad, in Duval County, to a depth of
1,200 feet. Small quantities of oil were found at varvious depths, but
not enough to justify further developments, and the work has been
abandoned. This well is in the sandstone region near the northern
margin of the Coastal Plain and has an elevation above sea level of
400 feet. N )

Another well, drilled on the La Parra ranch, in the northern portion
of Cameron, to a depth of 1,500 feet, has been abandoned. The con-
tractor states that he drilled through clay and sand the whole depth.

GEOLOGY OF THE EASTERN DIVISION.
GENERAL SECTION.

The general section of the Texas Tertiary formations shows consid-
erable variation in the character and thickness of the various beds,
and there are such extensive erosions and overlaps that it is somewhat
difficult to say whether some of the beds actually occur at a stated
locality or at what depth the rocks belonging to the given stage may
be found. The beds thicken and thin rapidly, and change frequently
from soft sand toindurated sandstone, while the clay bodies all appear
to have a somewhat wavy or lenticular form.

In the following section the maximum thicknesses have been given,
as it has been thought better to place before the well driller the
utmost thickness of any of the beds he may be expected to go
through. But, as will be pointed out later, this section will be mate-
rially modified as to the thicknesses by the location of the well.

The section down to the Eocene is constructed chiefly from well
records. It has been thought best, for clearness of presentation, to
give a generalized description of the various formations which make
up the Coastal Plain, to be followed by the detailed sections and local
descriptions on which it is based.

. General section of eastern division of Texas-Louisiana Gulf Coastal Plain.

Thickness
in feet.

1. Recent: Coastal marshes consisting chiefly of sea flats subject to
overflow at extremely high tides, swamps and partly submerged
lands, and the bottom lands along the rivers. The life represented
by recent shells, such as Rangia cuneate and Ostrea. Beds of
these shells occur along the rivers and at many of the smaller
lakes in this vegion. ... ... ... . iieieeaaas 51025
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Thickness

2. Pleistocene, with probably some Pliocene. in Foot

a. Beaumont clays: Brown, blue, and yellow clays, carrying nodules

of limestone in places irregularly distributed through the

clays, making the soil black where found; brown and blue

sands with great quantities of cypress wood and recent shells. 25 to 400
b. Columbia sands: White, yellow, gray, and mottled sands with

beds of blue and yellow clay, some decayed wood, and a heavy

deposit of gravel at base. In the clays belonging to these beds

at Sour Lake such vertebrates as Mommut, Megalonya, Equus,

Smilodon fatalis, etc., have been founde. .. . __ ... ___. 50 to 200

3. Neocene (Miocene, with probably some Pliocene).

a. Lafayette sands: Blue and red thinly laminated clays; massive

red and brown clays; and red and brown cross-bedded sands

and gravels carrying pinkish inclusions of clay .._.___._.___ 80 to 875

b. Blue, brown, and gray clays; sands with thin beds of limestone
and containing small quantities of oil __._ . ____ .. ________.__ 300 to 480
¢. Blue clays and thin-bedded irregularly deposited sandstones_ ... 200

d. Blue, red, and gray clays and sands and thin-bedded limestones;
limestones dolomitized and associated with sulphur, gypsum,
gas, and petroleum. Sands carry fossils of Miocene age . .__. 300
4. Eocene.
a. Frio clays: Blue, brown, red,_ yellow, and green clays, thinly
laminated, partially stratified and massive. The laminated,
clays carry small crystals of gypsum and the massive clays
numerous concretions of lime from 2 to 4 inches in diameter
and calcareous-ferruginous concretions from 6 inches to 2 or
more feet in length. Fossiliferous in places and changing to
sandy calcareous clays to the west ... __.__.._._. 260
b. Fayette sands: Gray sands and gray and white sandstones inter-
stratified with gray, white, and pink clays and sandy clays.
The lower sandstones are often hard and glassy, and bluish
or pinkish in color. The upper sandstones are soft and chalky
white, and contain numerous casts of grass, reeds, palmetto,
and other marsh plants. At some localities a thin bed of
limestone in these upper sandstones carries Lower Claiborne
fossils, and a yellowish-brown sand contains a considerable

number of plant impressions .- __ ... _________ .. ... 400
c. Yegua clays: Dark-blue gypseous clays and dark bluish-gray -
sands with considerable deposits of lignite....... S, 1,000

d. Upper marine beds or Cooks Mountain beds: A series of green-
sands, fossiliferous greensands, fossiliferous clays, stratified
black and gray sandy clays, black and yellow clays with limy .
concretions. A very prolific Claiborne fauna._____..___..__. 390
e. Mount Selman beds: Brown sands, blue clays, greensands,
glauconitic sandstone, and heavy deposits of limonite. More
or less fossiliferous, but fauna mostly represented by casts_ .. 260
f. Lignitic: White, yellow, gray-brown, red, blue, and black sands ’
with interstratified and interlaminated blue, gray, and brown -
clays with heavy beds of lignite. Apparently unfossiliferouns
exéept for a few plant remains, including the palmetto. ... 1060
g. Wills Point clays: Yellowish-brown sands containing bowlders
of sandstone and limestone with some calcite concretions;
dark-blue and brown laminated and massive clays and fossilif-
erous white limestone._ .. ... ... ... ... ... 260
5. Cretaceous.

aLeidy, Extinct Vertebrate Fauna, vol. 1, Hayden Survey of Territories.
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with interstratified and interlaminated clays and
heavy beds of lignite.

GENERAL SECTION OF THE TEXAS-LOUISIANA GULF COASTAL PLAIN,

Le?
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BASE OF COASTAL FORMATIONS.

So far as the coastal formations are involved it is unnecessary for
‘present purposes to go below the Fayette sands, as their ouberops
form the northern limit of the Gulf Coastal Plain. In some localities
it may not be necessary to go below the Frio clays. These clays in
point of time are, so far as known, the last division of the Kocene
in Texas. Owing to the overlapping of newer deposits and exten-
sive erosion which has frequently completely cut through and removed
portions of these Frio clays, great uncertainty exists in relation to -
this point, and it has been deemed best to assume the Fayette sands
as the base (or rather as lying immediately helow the base) of the
coastal formations.

FAYRTTE SANDS.

The Fayette sands are sandstones and clays with occasional small
irregular deposits of limestone carrying Lower Claiborne fossils, and
sands containing imprints of leaves. 'The limestones are not of
frequent occurrence.

The Fayette sands were considered Grand Gulf by Hilgard, Hop-
kins, and Loughridge. Hilgard considered these and the next suc-
ceeding clays to be the equivalent of his Mississippi beds. Penrose
included them with the underlying Yegua clays and overlying Ifrio
clays as the Fayette beds, and as such they are described in the early
reports of the Texas geological survey.

The structural difference between the underlying clays and the
sandstone group led to a separation and the placing of the clays at,
the base of the FFayette beds under the title of Yegua clays. The’
Frio clays were afterwards assigned to a separate division and the
name Fayette was retained for the middle division of sandstones and
clays. ’

It is with these Fayette sands in their restricted definition that we

‘have to deal. These beds form a well-marked horizon from the Mis-
sissippi River westward through Louisiana and Texas past the Rio
Grande into Mexico. .

On their northern side they show abrupt faces in numerous local-
ities, indicating extensive erosion. When seen to the south they
apparently slope oft gently at a dip of only a few feet per mile. This
dip is such that if the beds continued with uniform composition
they should be found in the wells at Spindletop at depths not exceed-
ing 1,200 to 1,500 feet. They do not occur in these wells, however,
and it may be inferred that considerable erosion has taken place
along their southern margin as well as on the northern side. That
these sandstones formed the shore line for some fime is evident, not
only in the eastern division of the Coastal Plain, but also farther
west, where the sandstones and the later deposits can be seen abut-
ting against each other in such a manner as to indicate that the sands
formed a steep shore line when the later deposits were laid down.
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The rapid changes of texture of these beds from sands to sandstones
and again to sands may account for the difficulty of recognizing the
Fayette sands in the boring of the wells around Spindletop, and it is
possible, though improbable, that some of the thin-bedded irregularly
deposited sandstones reported belong to these beds.

In connection with the Fayette sands a comparatively heavy bed of
thinly laminated brown and gray clays, carrying considerable quanti-
ties of iron pyrites, is often found, and a considerable amount of
sulphur is disseminated through them. These clays first make their
appearance on the Brazos River, and occur on the Colorado and on
Elm Creek near Muldoon in Fayette County. They also occur in
Starr County on the Rio Grande. They do not appear on the Trinity,
and their extent east of the Brazos is unknown, as no exposures are
found. They appear to lie in a long, narrow trough and to be from
10 to 50 feet in thickness. In Fayette County they are associated
with small quantities of petroleum, and it is possible that they are the
source of the small seeps of oil found in the overlying sandstones in
Waller County. ’ _

FRIO CLAYS.

The geologic horizon of the succeeding Frio clays¢is not so clear
‘as in the case of the Fayette sands, on account of the enormous
amount of erosion that must have taken place -between their deposi-
tion and that of the next succeeding formation, and on account of
the great extent to which the Frio clays are overlapped by later
formations.

+ The character of the Frio clays is more persistent than that of the
Fayette. A heavy deposit of blue clay with its conspicuous line of
calcareous nodules forms a horizon as prominent and well marked as
the most continuous ledge of sandstone in the Fayette. The other
clays of the Frio are not, so uniform either in thickness, texture, or
continuity. While they generally contain carbonate of lime, at some
places this lime is replaced by gypsum, and the clays themselves by
sands. The Frio beds appear to have been found in the Federal Crude
well at Beaumont at a depth of 2,300 feet. TFrom the nearest outerops
of these clays to the well the distance is about 75 miles. This would
give the beds an approximate dip of 35 feet per mile. The Frio clays
have not as yet been recognized in the logs of any wells producing
petroleum. From west to east the Frio clays change considerably in

aln the Third Annual Report of the Texas geological survey the Frio clays were described
under the name of the Fleming beds. Later, Dumble, working on the Frio River, found the
same beds well developed and suggested the name Frio clays, which was adopted, and these
clays have been known as Frio clays ever since. Quite recently Mr. A. C. Veatch examined the
same clays in the vicinity of Burkeville, Newton County, Tex., and in his report suggests the
name *Burkeville beds” for them. The writer, having examined the whole series from their
exposures on the Frio River eastward through Texas, including the exposures at Fleming, near
Jasper and Burkeville, and across the Sabine as far as the line of the Kansas City Southern Rail-
way in Louisiana, and finding these clays the same in each place, considers that the name Frio
clays should be retained, and that it is unnecessary to introduce the name * Burkeville beds,” at
least into the nomenclature of the Texas areas.—W.C. -
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composition and texture. The beds as exposed along the Frio River
are a series of gypseous clays with sand and sand rock. Between
the Brazos and Trinity rivers the beds are grayish sandy clays with
nodular concretions of lime and occasional deposits of gypsum crys-
tals, thin strata of sandstone, and bluish-gray sands containing
nodules of lime and clay. East of the Trinity the calcareous clay
beds become predominant and the sandstones are never very strongly
represented, losing their continuity of stratification and appearing
simply as large concretions or bowlders. Another peculiarity in the
Frio beds, which appears more prominently in the eastern division than
in the other sections, is that when they are thin bedded the calecareous
concretions are largely replaced by crystals ‘of gypsum, while where
they are thick bedded gypsum crystals do not occur and calcareous
concretions are found exclusively.

There has been considerable disagreement as to the age of these
clays. Hilgard, Hopkins, and Loughridge assigned them to the Grand
Gulf and considered them as of Miocene age,-and lately Harris has
been inclined to consider them as Grand Gulf but belonging to the
Oligocene. The Texas geological survey held them to be of Eocene
age and placed them at the top of the Eocene column. They have
been assigned to that portion on account of their containing fauna
which appears to be distinctly of Eocene age.

BURIED BEDS.

The next succeeding beds do not outcrop, and their existence has
been demonstrated by drilling. These are the beds marked b, ¢, and
d in the general section (p. 20). The uppermost of these divisions,
b, has a thickness of from 300 to 480 feet, and consists of a series of
blue, brown, and gray clays with thin beds of limestone. The second
division, ¢, has a thickness of 200 feet, and is chiefly blue clay with
thm-bedded sandstones. The third division, d, comprises blue, red,
and gray clays and sand carrying Miocene fossils® and thin-bedded
limestones, with a fair proportion of the limestones changed to dolo-
mite, and is associated with beds of sulphur and coarse sands carrying
sulphur crystals and beds of pyrites. This division has a thickness
of 300 feet. It appears to be the chief source of the petrolenm and
gas found on Spindletop and also the source of the petroleum found
in the other producing fields. The Sour Lake, Saratoga, and Jen-
nings fields, however, obtain their flow from 1;heassociat;edlgray sands
instead of limestone or dolomite. Division b also carries small quan-
tities of petrolenm and gas, but the blue clays and sandstones appear
to be barren. '

These beds have been variously a%swned to the Cretaceous and
Tertiary. Professor Harris¢ places them in the Cretaceous on account

aDumble, . Jour. Geol , Vol. IT, 1894, p. 544, ¢ Science, new series, Vol. XIII, 1901, p. 666.
b Determined by Dr. W. H. Dall.
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of their association with gypsum and sulphur and their somewhat
vague analogy with the deposits of sulphur and petroleum at Sulphur
Mine, Louisiana. The latter deposits were regarded as Cretaceous by
Hilgard in 1871, and have since been so considered without dny very
conclusive evidence. Harris assumed the presence of an anticline of
sufficient elevation to bring the Cretaceous several thousand feet
above its normal position. His assumption of an anticline is correct,
but it was formed after the Kocene had been laid down, and con-
sequently several thousand feet of beds of that age intervene b_etwéen
the Cretaceous and the oil-producing beds. Hill places these beds in
the Neocene, but states that they might as well be placed in the Pleisto-
cene, or Recent, or anywhere else, as Neocene really means nothing
in particular beyond the fact that such beds are considered post-
Eocene.* :

On the other hand, Prof. Gilbert Van Ingen, of Columbia Uni-
vesity, who examined the material from the Lucas well, reports it to
be a compact quartz sandstone, with grains of round to crystalline
pellucid quartz. The fossils are in layers, the oyster shells having
been apparently washed into their present position by wave action.
-The interspaces between the oyster shells are occupied by less com-
pact sand, full of lamellibranch shells. These are seldom perfect, and
on the whole the material is so fragmentary that identification of the
speciesis very difficult or impossible. They are clearly Tertiary, but
whether Hocene or Miocene does not clearly appear. Professor Van
Ingen’s list comprises Osirea sp., Turritella sp., and Mactra sp.®
These were all he could make out.

It is noticed that Professor Van Ingen is doubtful as to whether
these petroleum-bearing beds are Eocene or Miocene. Dr. W. H.
Dall examined material found in various wells in the vicinity of
Beaumont and placed all the shells examined by him in the Miocene.
The specimens examined were from the Island well at a depth of 800
feet, the Bayou City well between 1,875 and 1,910 feet, and the Texas
Oil and Pipe Line Company’s well between 940 and 1,036 feet. The
material from this last well was the actual oil-bearing rock and the
source of supply for that well. The other two wells are not on Spin-
dletop and arve dry. The fossils from the Island well are Nafica
tuomeyt Whitfield var. Crassinella, sp. like galvestonensis Hanrris,
and Corbula (fragmeént). TFrom the Bayou City well the shells were
badly broken and show small Mulinia, Balanus sp. (fragments), and
the earbone of small fish. Of these Dr. Dall says: ‘ These Bayou City
fossils are uncharacteristic, but with very little doubt belong to
the Miocene similar to that penetrated at about the same depth by
the artesian well at Galveston some yéars since.” In the Texas Oil
and Pipe Line well the rock is described as a hard gray marl with
water-worn oysters like O. virginice and probably Miocene.

aScience, new. series, Vol. XIV, 1901, p. 327.
b Trans. Am. Inst. Min. Eng., Vol. XXXI, 1901, p. 366.
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Mr. T. H. Aldrich,¢of Birmingham, Ala., on the evidence of some
shells from a depth of 390 feet, assigns these petroleum heds to the
Pliocene, saying, ¢ Your fossils are very interesting, and confirm our
previous theory that the formation that lies above the oil-bearing
stratum around Beaumont is Pliocene, or even later.” The specimens
described by Mr. Aldrich were Nassa beaumontensis n. sp. Aldrich,
Tornating canaliculata Say, Twrbonilla sp., and a young Mactra.
Mr. Aldrich’s determination of the oil-bearing deposits is not con-
clusive, as at least 600 feet of clays, limestones, and sandstones inter-
vene between his fossil beds and the oil-producing strata. As the
evidence goes, therefore, it points strongly to the conclusion that the
age of these petrolemn beds is Miocene.

A rough section showing the position of these heds may be con-
structed from their contained fauna, but it must be borne in mind
that the depths and thicknesses shown by particular wells vary from
those shown in other wells either in the vicinity of Spindletop or at
several miles distance.  With the exception of those found at 40 feet,
the shells are from wells on Spindletop or in the immediate vicinity.

Section constructed chiefly by means of fossils obtained from wells in the ‘Beau-
mont district.

Location. Character of strata. [Depth. Fogsils. Age.
1 | Louisiana ........-.... Clay, yellow and blue. 40 | Ostrea sp. .
2 | Harby well .. Clays and sands, blue 45 | Rangia cuneata (Gray)] Post-Pliocene.
and yellow.
Nassa beaumontensis
Aldrich.
. ’ . . , Tornatina canalicu- .
3 | Spindletop.......-.... Blue clays with conrse 390 17 Jata Say. Pliocene.
biuish-gray sand .
and shells. Turbonillasp _.........
Mactrasp -ocooceoon.
atica tuomeyi Whit-
field.
" 4 |Islandwell, on Neches | Blueclay......._....... 800 [{Crassinelln like gal- |:Miocene.
River. vestonensis. .
. Corbula...........__.. .
5| Ira O. Wyse well, [ Bluish-gray coarse | 1,000} Mulinia, Balanus......| Miocene.
Spindletop. sand and shells.
6 | Plunger well, Texas | Dolomitic marls with | 1,036 | Ostrea virginica.......| Miocene.
0il and Pipe Line gypsum; oil rock
well No. 1, Spindle- shown in every well
top. on Spindletop. ful Bal
X : Mulinia, Balanus
7 | Bayou City well, on | Coarse bluish-gra [} TS e Miocene.
Iowa Colony land. sand  with sﬁe] s 1,910 Earhone of small fish. . locene
same as found in Ira
0. Wyse well at 1,000
feet.
Crassatellites  trapa-
quara Harris.
. Ostrea  alabamiensis;
8 | Frio clays, Newton | Blue clay with calea- [....__.. Cerithium veneri- {}Eocene,
County. reous nodules. cardia, 2 sp.
Cragsatellitesantestri-
ata (Gabh).

Nos. 4, 5, 6, and 7 belong to the Miocene and are the divisions
marked b, ¢, and d in the general section given on page 20. )

aTexas petroleum, by William B. Phillips: Bull. Univ. of Texas No. 5, 1900, p. 62.
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LAFAYETTE SANDS.

The beds overlying these oil-bearing sands, clays, and limestones
comprise a series of blue and red thinly laminated and massive red
and brown clays and cross-bedded sands and gravels having a thick-
ness of from 30 to 375 feet. They are probably the eastern extension
of Dumble’s Oakville beds of the westem division, as they occupy a
closely analogous position.

These beds come to the surface and spread over a wide belt to the
north, overlapping and completely obscuring the petloleum bearing
beds. In many places they even overlie and obscure the Frio clays,
and are found resting dirvectly upon the Fayette sands. These beds
are widely distributed throughout the Coastal Plain and may probably
be safely correlated with McGee’s Lafayette. They have a compara-
tively gentle dip compared with that of the underlying I'rio clays or
Fayette sands.

From the general structure of the country it seems that at the close
of the Eocene the Frio clays were raised and tilted seaward slightly,
remaining above water during the deposition of the limestones, sand-
stones, and clays forming the petroleum-bearing beds. These latter
were evidently laid down over a sea floor which was being tilted south-
ward until the last of the petroleum clays, and possibly also some
of the succeeding red and brown clays -of the Lafayette, had been
deposited.

This tilting movement ceased soon after the beginning of deposition
of the Lafayette, and the land began to sink again. The Lafayette
sea encroached upon the shores and gradually overran the petroleum-
bearing beds, depositing sandstones and limestones, and even covered
a considerable area occupied by the Frio clays and Fayette sands.
With another change of movement these red and brown clays and
gravels were in a large measure. reworked, probably while above sea
level, and the finer clays and sands were washed into deeper water.
The coarser material was left by the retiring sea, and now forms the
extensive deposits of gravel.

The age of these sands and clays has not yet been satisfactorily
determined. It is probable that they are in part Miocene and in part
of later age. They are here assigned to the Miocene, upon the gen-
eral assumption that they are younger than the Eocene and even the
oil-bearing beds, but older than any of the Pleistacene deposits. They
may possibly belong to the Pliocene, although we have no proof of
this. They do not appear to be fossiliferous. Some of the gravels
contain fossils, but these fossils belong to the original formations
from which the pebbles were derived.

COLUMBIA SANDS.

Overlying the Lafayette beds there is a heavy deposit of gravel, the
age of which has not yet been definitely determined. By some it has
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been considered as the upper member of the preceding sands and
clays, and is therefore placed with the Lafayette. These gravels
have evidently been derived from the Lafayette, by a process of
assorting and rearranging, at a time when the sand beds of this age
overspread the greater portion of this region. They are made up
chiefly of chert, quartz, agate, jasper, and some crystalline rocks, of
which only the quartz and crystalline pebbles bear evidence of having
traveled very far. The chert is peculiar in its angnlar and suban-
gular condition. These gravel beds are more extensive toward the
Mississippi Valley region than to the west in Texas, where they appear
to gradually thin out.

These gravels have been here considered as forming the basal mem-
. ber of the gray sands, clays, and gravels which, with their overlying
heavy beds of yellow, blue, brown, and black calcareous clays and
- brown and gray sands, form what McGee calls the Columbia and the
deposits of clays and sands long ago denominated by Hilgard the
Port Hudson clays. This brings them within the Pleistocene. They
appear in many of the wells to have a-thickness of from 50 to 250
feet, or even more.

BEAUMONT CLAYS.

Overlying the Columbia as above defined is a series of yellow, gray,
blue, brown, and black clays with brown sands. These beds are
sometimes thinly stratified or laminated, but frequently massive.
The laminated beds are usually interstratified with thin beds of blue
and gray or grayish-white sand. The clays carry considerable quan-
tities of calcareous nodules irregularly distributed, in many places
shells of Pleistocene or Recent age, and great quantities of decaying
wood in the form of tree trunks, bark, and leaves. Among these
the cypress appears as the most prominent, and among the inverte-
brate fauna found the Rangia cuneate (Gray) and an undetermined
oyster are the prevailing forms. '

In Texas the prevailing colors of these clays are blue, yellow, and
brown; in Louisiana are oceasional deposits of red clay. In many fea-
~ tures the blue clays of these Beaumont beds strongly resemble the
blue Frio clays, and, from the generally low dip of the beds through-
out the regions occupied by both and the known existence of small
flexures or shallow undulations, might be erroneously correlated with
these underlying Frio beds. The chief differences between fhem,
apart from their geologic position, appear to be the presence of wood
in the Beaumont beds and the condition of the calcareous nodules.
In the Frio elays these nodules appear to have a definite horizon and
to lie in a more or less stratified condition, to have regular lines, and
to be continuous with the blue clay. Although in several regions
replaced by gypsum erystals, they continue in the regular lineal
arrangement. In the Beaumont beds these nodules do not appear to
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have any definite position among the clays. It is true that they
always accompany the blue clays, but they are always found scattered
in small pockets and occupying irregular patches a few acres in
extent. It is possible that by some chemical action during or after
the deposition of the clays the lime-had been segregated 1nto small
.depressions or softer portions of the clays. .

The country occupied by these clays is fltat and, as a rreneral thing,
poorly:drained. As a result the greater portion is unforested. Occa-
sional mottes of small trees appear scattered over the prairie, and
straggling lines of timber are found along the banks of the water
courses. Owing to these conditions very little knowledge of the
structure can be obtained from the surface; nmowhere do we find
sections exposing more than a few feet, and these show only the pre-
vailing bed of clay. Knowledge of the structure of this area can
be gained only from the records of the various wells. Along the
Neches in the vieinity of Beaumont and on Pine Island Bayou a few
natural sections occur. At Beaumont the beds are seen to be lami-
nated blue clays with brown partings, and on Pine Island a small sec-
tion of blue and yellow clays is shown.

This series of clays and sands has been named the Beaumont
beds, from its greatest development in the neighborhood of that city,
secfions showing as much as 400 feet having been obtained from
many of the wells. The greatest areal extent of these beds is found
between the Trinity and the Sabine rivers in Texas, where the maxi-
_ mum width, north and south is a little over 20 miles. To the east
of the Neehes River their outerops marrow rapidly, forming but a
narrow strip across Orange County. In the Louisiana regions they
appear to widen again to a considerable extent. These clays occur
at Lake Charles and extend eastward in a broad belt to Abbeville,
in Vermilion Parish. Passing westward from Beaumont, the areal
extent of these clays decreases gradually to a few miles, and though
they have been traced as far west as the Guadalupe River, in Cal-
houn County, they do not appear to again widen greatly, though their
chief characteristics remain constant. The Beaumont beds can usu-
ally be detected by the peculiar nature of their soil, which is in many
places highly calcareous, while the accompanying clays are black,
owing to the mixture of lime and the decaying vegetable matter
contained in the clay. '

The well sections given on pages 132 and 136 show the relations of
these clays to the undeﬂyinﬂr clays in the Louisiana parishes, and the
records given of deep wells in the oil-producing areas show their con-
nection in Texas.

Large tracts where the Beaumont clay is exposed lie in very nearly
the same marshy condition as the coastal marsh country itself. In
some areas the surface blue and yellow clays form a low bluff or ridge,
separating the two divisions. This is more noticeable in the Louisiana
regions than in Texas. '
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Throughout the Beaumont clay re rion large numbers of peculiar
mounds or hillocks occur, forming the often-described ¢ pimpled .
plains.” These mounds extend. in a few cases, within the limits of
theé coastal marshes. o

N
-

RECENT OR PORT HUDSON CLAYS.

The recent Beaumont clays are overlain by very 1ccent matemals, the
present river alluviun and the coast marshes. The first viver bottom
or alluvium proper fringes all the rivers in the Coastal Plain, whether
they originate in or pass through the plain. No average width can be
‘assigned to these deposits, as the low bluffs following the margins of
the river valley may open out for several miles and again close within
the distance of a mile so as to vestrict the river to its actual water
channel and efface the bottom land or newer alluvium altogether. If
the lands subject to overflow be considered the representative of the
very recent deposits, these will range from a half mile to 5 miles in
width along each side of the river. Along the Sabine the Fayette and
Frio clays are exposed at many places in the form of high bluffs. On
the Trinity the overflow lands have widths of from 3 to 5 miles, and
the Brazos bottoms at several points and at certain seasons present
the appearance of a river from 12 to 25 miles in width. In thickness
these deposits range from 4 to 25 feet. i

The coast marshes are restricted to the southeastern portion of'
Texas and southern Louisiana, not existing west of Galveston Bay."
These marshes include a broad belt, but little elevated .above sea
level, extending from Galveston Bay eastward through Texas and
southern Louisiana as far as the eastern side of Vermilion Parish.
The northern border of this belt is extremely irregular, and in many
places tongues of the underlying clays extend for several miles, forming
ridges and islands, as these elevations are called. The plain is covered
with a heavy giowth of marsh grass, and with reeds and other vege-
tation where water forms the permanent covering. Throughout the
most southerly portion there are’ numerous sink holes or floating
" marshes, absolutely impassable for man or beast.

In these coastal marshes a few sluggish hayous arve found. They.
have apparently little or no current, and are more or less affected 'by
tidal influences. Of these the most important in Texas are East
" Bayou and Mud Bayou in Chambers and Galveston counties, and Tay-
lors Bayou and Hildebrands Bayou in Jefferson County. In Louisiana
the bayous are few in number, but those which occur have expanded
to broad sheets of water, such as Caleasieu, Grand, and Mud lakes.

At several points along these bayous the banks form small bluffs,
ranging from 2 or 3 feet to 20 and sometimes more feet. These bluffs
are generally made up of shells of Gnathadon cuneatus, with a
few species of oyster. Probably the most prominent of these is
Grigsbys Bluff on the Neches, Shell Bluff near the mouth of the
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Sabine, and the low bluffs along Black Lake near Hackber ry Island
in Cameron Parish, La. _

Between the coastal marshes and the Gulf there is a narrow, newly
formed strip of sand, with considerable quantities of recent ‘shells.
This strip appears.to form a barrier between the Gulf waters and the -
marsh, and is in most localities elevated a few feet above the marsh.

DETAILED SECTIONS OF COASTAL PLAIN FORMATIONS.

The foregoing generalized description of the formations of the Gulf
Coastal Plain will give most readers a sufficiently complete idea of
their character and thickness. TFor the oil prospector, however, local
details are important, ‘and these are therefore given in the following
pages. There is necessarily some repetition of what has gone before,
since the generalized section is largely based upon these special sec-
tions, The eastern division of the Gulf Coastal Plain as above
defined will be described from its western end eastward.

- DETAILED SECTIONS ON THE GUADALUPE.

The detailed geology of the western end of this eastern division of
the Gulf Coastal Plain is not well known. South of the outcrops of
gray sandstones of the Fayette beds the country is mostly prairie, and
the surface, as eastof the Brazos, is made up of clays and sands. Very
few well records are available, and consequently very little knowledge
of the underground formations is obtainable. Along the Guadalupe
River the banks are mostly obscured by deposits of recent. material,
and the few sections seen are referable more to the Fayette sands than
to the Coastal Plain formations.

Throughout this region the ridges forming the northern boundmy
‘of the plain may be placed in part with the Fayette sands and in part
with the succeeding Frio clays, and may be roughly characterized as
follows:

General section near the Guadalupe.

1. Ferruginous gravel containing pebbles of quartz, jasper, carnelian, and chal-
cedony.

2. Conglomerate formed from underside of gravel beds. The cementing material
is calcareous and the conglomerate is only found where the white or gray
sands prevail.

8. Brown to red clays and sands, more or less mixed with- pebbles, occasionally
indurated and showing considerable ledges of 1ed or brown sandstone in
places.

" 4. Bluish-gray to gray or dirty white sands, more or less calcareous; and limy
clays of blue or grayish-blue color.

5. Thin-bedded, soft, grayish, calcareous sandstones, changlng frequently into

. gray calcareous sands.
6. Red and blue mottled sands.

No. 4 of this section belongs to the I'rio clays, or to that phase of
those beds peculiar to this section of the country. With but slight
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local variations these beds may be traced eastward as far as the
western edge of Montgomery County.

No. 5 is the uppermost member of the Fayetie sands and appears
to have the same characteristics wherever found. It, therefore, is a
good guide across the country separating the underlying Fayette sands,
clays, and sandstones from the overlying Frio clays.

Surface sections showing the relations of the beds ave few. A sec-
tion at Buchel’s dam on the Guadalupe River, in Dewitt County, is as
tollows:

Section at Buchel’s dam on Guadalupe River.

Feet.

1. Gray sandy 801l - . e e et e 1
2. Black subsoil - . .. 2
8. White gravel - el +tol
4. Hard, brown sandstone._ ... ... ..o ._.___...__. . 4
5. Thin beds of sandstone with clay partings to water - . ... 8

Four miles farther down the river the soft, white, calcareous sand-
stones of No. 5 of this section outcrop, and form the capping of the
second bottom lands, being here directly overlain by brown sands and
brown gravel.

Throughout the eastern portion of Dewitt County the ridge shows
the same general structure, with the exception that in the Chicoleet
country and eastward in the neighborhood of Perryville the brown
and red sands and gravels are in great measure replaced by beds of
light-colored (almost white) gravel and beds of heavy, white, calca-,
reous conglomerate. ’

On Irish Creek, on the A. Biddy league,® a section is as follows:

Section on Irish Creck.

Feot.
1. Black s0il- .. e 4
2. Soft white limestone or calcareous Sandstone. .. ..o 12-15
8. Joinb clay . el 25
4. Sandstone and gravel with water in gravel. ... ..______..____. P 6

Still farther east on the North Olucoleet Lhe following section is
shown:
Section on the North Chicoleet.

Feet.
1. Gray soil - ... U Y 1t03
2. Gray gravel. .. iiiiecean. e 2
8. Coarse gray sandstone. ... ... ... 1

The gray conglomerate appears throughout this region in associa-
tion with the gray gravels; in fact, the one appears to be comple-
mentary to the other.

Lying along the southern side of the 11d<re are more or less distinet
deposits of brown and gray sandstones. These appear broken or in

«The league is still used i in Texas for lands surveyed during Mexican possession. It contains
4,428.4 acres.
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a bowlder-like form. From these beds the country slopes very gently
until it merges into the great Coastal Plain proper. Veryfew sections
are obtainable within the limits of the plain, but from the shallow cut-
tings seen in this section the underlying beds appear to be blue limy
clays. About 3 miles south of Port Lavaca, in Calhoun County, on
Chocolate Bayou, a cutting along the bank is as follows:

Section on Chocolate Bayou, 3 miles south of Port Lavaca.

Feet.
1. Black soil. .. 2t0 3
2. Gray calcareous clay, in places blue with limy nodules.. .. _____._______ 8to 5
3. Chocolate-coloredclay. . ... ... __...__. e - 2

These gray calcareous clays, or their blue phase, outcrop in a belt
stretching across the country as far east as the Sabine River and
probably much farther. The clays with their calcareous concretions
have been recognized in Wharton and Brazoria counties, in the neigh-
borhood of Houston and Beaumont, and near Orange, in Orange
County. They also appear in Louisiana.

DETAILED SBCTIONS ON THE COLORADO AND BRAZOS.

Eastward through the counties of Jackson, Matagorda, Wharton,
Brazoria, Fort Bend, Colorado, and Austin the country presents the
géneral appearance characteristic of the Coastal Plain. In Colorado
and Austin counties the Fayette sands with their overlying Frio clays
are fairly well developed. In the middle and southern portions of
Austin County the Fayette beds, in the form of coarse calcareous
sandstones, are found underlying the Frio clays, which in this locality
are bluish-gray limy clays, with the limy concretions broken and pow-
dery where exposed. Gray calcareous sandstones appear in the
banks of the Brazos at Cochran’s ferry, near Buckhorn post-office, in
Austin County, underlying the grayish-blue calcareous Frio clays.
Throughout the same area many of the higher grounds are occupied
by ferruginous and gray gravels. At Seely, in Austin County, the
Frio clays are comparatively thin, being only 35 to 40 feet in thick-
ness, and overlie the upper sandstones of the Fayette.

In the neighborhood of Richmond and Rosenberg, in Fort Bend .
County, the coastal deposits comprise a series of dark-brown to black
calcareous clays, more or less intermixed with deposits of sand. No
surface sections are visible, and in the vicinity of the Brazos River
the recent alluvium is so heavy that no reliable sections are to be
found. Ocecasional low bluffs showing interstratified blue clays and
sands occur, but these give no distinctive indications as to their age.
The dip of these beds is apparently to the east of south, but the
exposures are in such condition that no great reliance can be pla,ced
upon them.

The only wells drilled to any depth in this portion of the country
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are those at the Victoria Ice, Light, and Power plant, at Victoria, in
Victoria County, and a prospecting well at O’Connorsport, on the
shore of Matagorda Bay, in Calhoun County. Shallow wells for water
are numerous, but no sections of these are available. They generally
do not, exceed 100 feet in depth and are mostly operated by windmill.
Artesian water has been obtained at depths ranging from 400 to 600
feet. In most of these deep wells, however, the water is brackish.
The drillers state that the water is usually found in a coarse sand or
fine gravel, which. may possibly be No. 3 of the Victoria section.

The section shown by the well at Victoria has been supplied by
Mr. Heaton, who kept the records and a complete set of samples of
the borings as far as possible.

Log of well at Victoria, Victoria County, Tex

Chm-u\cter of strata. Thickness. | From— " To—
Fect. Feet. Feet.
1 | Surface sands and clays_ ... ... .. ... e 40 0 40
2 | Heavy gravel ________.____._. P 32 40 7R
3| Graysand_ . ... ... PR 10 R 82
4 | Pale-blue clay - ____ ... ... 16| 82 98
5| Graysand._ ... .. ' 12 98 110
6 | Calcareous pale-blue clay ... .. ... _ ... ___.. 43 110 153
7| Graysand ... ... ... 60 153 213
8 | Light-gray sand - ... ...._......___.. S 50 213 263
9 | Pinkish-gray clay. S e meeas 41 263 304
10 | Pale-brown clay - ... .. .. ... .. ._..... 100 304 404
11 | Gray sand__._____. . e 22 404 426
12 | Fine grayish-brownsand. .. .. ... ... ... ___ 30 426 456
13 | White calcareous clay ... .. ... . . _.._.. 40 456 496
14 | Said to be red clay; sample wanting ... ____. 255 496 751
15 | Fine gravel and sand ... _____ ... ._.._.__.. 1 751 752
16 | Gray sand. ... ... 43 752 795
17 | Red sand with a little soil . . ... _____._____.__. 8 795 803
18 | Redsand - .. ... 87 803 890
19 | Redclay ... ....._. e e 4 890 894
20 | Gravel in brownsand ... __ ... _____ . ... __ 1 . 894 895
21 | Fine brown sand ... ____._________ PO, 57 895 952
22| Finegravel. ... . ... .. ... ... 1 952 953
23 | Redsand ... _.__.._._. S 953 |.... ...

I

Bull. 212—03——3
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Forty miles farther south, on the shore at O’Connorsport, a well
drilled in prospecting for oil shows the following section:

Log of well at O’Connorsport, Calhoun County, Tex.

]

Character of strata. Thickness. | From— To— -

. Feet. Feet. Feet.
1| Blacksandy soil - ... ... ... ... 3 0 8
2 | Fineshellsand sand . ... _ ... ... .____.___._ 35 3 38
3 | Yellow quicksand ____.___.... e - el 87 38 125
4 | Coarsesand - ... ... ... 35 125 160
5 | Coarse variegated sand ... .. ... . _..__ 35 160 195
6 | Finer variegated sand._ ... _____________.___. 30 .195 225
7 | Fine black quicksand ___. . . ... _______.___. 85 225 310
8 | Sand and fine shells with artesian water .____. 60 310 ' 870
9 | Yellow clay and sand with traces of oil_____ .. v 370 377
10 | Blueclay ... o ... 52 377 429
11 | Yellow sand rock. ... . .. ... .... - 1 429 430
12 | Blueclay. ... ... 15 430 445
13 | Round sand and fine shells, strong artesian flow 45 445 490
14 | Rock .o e 4 490 494
This well is located within half a mile of the western shore of Mat-

agorda Bay and not more than 10 feet above sea level.

Well No. 2 of the O’Connorsport Mining Company has been drilled
to a depth of 1,484 feet. The following is the log of this well as sup-
plied by the drillers:

Log of well No. 2 of the O’Connorsport Mining Company, 0’00nnor.§port, Cal-

houn County, Tex.

W P =TS T R W W -

e e
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Coarse gray sand and shells, artesian flow.__.

Character of strata. Thickness. | From— To—

Feet. Feet. Feet.
Soil .. 3 0 3
Fine white quicksand. ... ....._......._. . 18 3 21
White and chocolate clay. ... ... .. __.____ 22 21 43
Greenish clay with shells ____. e 37 43 80
Graysand.. .. . ... _____. 3 80 83
Hard yellowish elay ... ..........._....__. 7Y 83 160
Coarse shells and sand ... __ e . 6 160 166
Hard clay and shells__ ... . .. _._.___. 44 166 210
Sand ...l 15 210 225
Hard clay and oyster shells ... __.______._._. 95 225 320
Round sand and fine shells, artesian flow ____. 45 320 365
Blue clay with some shells ... __._..._.__. 87 365 452
4 452 476
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Log of well No. 2 of the O’Connorsport Mining Company, ¢te.—Continued.

Character of strata. Thick'ne&q. From— To—
) Fect. Feet. Feet.
14 | Conglomerate - . ... .. . ... ... ... 5 476 551
15 | Graysand. . ... _____ e s, - 16 551 567
16 | Conglomerate and blue (,la,y mixed_____.._... 127 567 694
17 | Gray sand with traces of oil .__._._.......... 10 694 704
18 | Hard rock. ..o oo .. 3 704 707
19 | Light sand with tracesofoil ... _____________. 3 707 710
20 | Blueclay. .. ......_...____ S 3 710 718
21 | Hard rock with soft layers_ .. ... ... 12 713 725
22 | Gray sand with shells ______.___._____.._.._.__ 2| 125 67
23 | Shell concrete ... ... ... ... __________. i 120 767 887
24 | Sand; artesian water and oil flowed . _____.._._ 25 887 912
25 | Concrete with bowlders _.._._.. R 4 912 916
26 | Graysand._. ... .. __ .. __..___. - 36 916 942
27 | Blue clay with shells and bowlders _.___._._. ’ 66 942 1,008
28 'nght-(,olm ed clay and very finesand..__..._. 14 1,008 1,022
20 | Blueclay. ... oo ..l ... ‘ 17 1,022 1,039
30 | Rock. ool 3 1,089 1,042
31 | Blue clay, bowlders,and shells__________.__._ 91 1,042 1,051
32 | White sand; tracesof oil ___.__________._____ 1 1,051 1,052
33 | Blue clay, hard in places ... _._______._____. 4 1,052 1,056
34 | Light-colored clay androck......._.__._. - 31 1,056 1,087
35 | White water-bearing sand ... . _______._..__. 10 1,087 1,097
36 | Redand blueclay ... . ... __...... 133 1,097 1,230
37 | Light-colored clay with red specks...... . 232 1,230 1,562
38 | Red, white, and blue variegated clay. . _....... 22| 1,462 1,484

Apparently No. 27 of this section agrees with No. 6 of the Victoria
section and both may be regarded as Frio clays. This would give
these clays a dip of 20 feet per mile in this region.

This well is drilled about half a mile from the shore of Matagorda
Bay and 3 miles southeast of the old town of Indianola.

Within this area four of the small elevated areas occur. "These
are Big Hill, in Matagorda County; Bryan Heights, near Velasco;
Kiser Heights, at Columbia, and Damon Mound, near the northern
side of Brazoria County. The first two are comparatively low, and
might probably be overlooked by the traveler. Damon Mound (see
fig. 1), however, is a very prominent feature. Situated on the north-
ern side of Brazoria County, on the Darst league, it forms a very
prominent feature in the landscape. For at least 20 miles in any
direction the surrounding country is a low, level prairie. The mound
itgelf rises somewhat abruptly to an approximate height of 83 feet
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above the general level of the surrounding praivie and about 140 feet
above sea level. ' ' ‘ ,

The approximate area of this mound is 2,500 to 3,000 acres,
_ having a somewhat regular oval outline. Its longer axis lies in a
general northeast-southwest divection. Viewed from the top of the
highest point the surface appears as it the whole mound has been
made up of a series of smaller mounds grouped around a central one,
and the whole so intimately connected as to give the appearance of

1000 o 1000 2000 3000 4000 feet
= = ==

E
Fia. 1.—Sketch contour map of Damon Mound; by A. C. Veatch.

one extended hill. The form of its surface is in part due to erosion,
but the peculiar geologic structure of the mound suggests that these
irregularities may be in part constructional. The presence of exten-
sive deposits of salt shown in the Herndon well and its absence in
other wells in the immediate vieinity, together with the oceurrence of
sulphur and the structure of the mound so far as it can be made out,
suggest a close similarity with the Salt Islands of Louisiana.

The greater portion of this mound is covered with blue and red
clays. On the western slope brown sandy clays and shaly clays
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appear on the surface. Several small.veins or seams of sulphur, e'\fi-
dently deposited by escaping gases, fill cavities in the sandy clays,
and considemble quantities of the same mineral oceur in the form of
crystals disseminated through the beds. This brown sandy material
with its inclased sulphur, locally known as ‘‘sour dirt,” was at one
time mined by the Damonia Mineral Company and shipped to Chicago
for medicinal purposes.

In a well 40 fect deep a short distance southeast of the hotel at
Damon post-office the water is saline, while wells along the south-
western edge of the mound near the old town of Damon afford fresh
water. -

Drilling operations in this field have been carried on by the J. M.
Guftey Petroleum Company and the Damon Mound Oil and Pipe Line
Company. The J. M. Guffey Company has drilled three wells—Nos.
1 and 2 and the Herndon well. Well No. 1 is located near the base
of the mound on its northwestern side, while No. 2 is located near its
northeastern end. The Herndon well has heen drilled near its sum-
mit toward the south side. The Damon Mound Company’s well is
near its southeastern base. The New York and Texas Oil Company,
although making preparations, has not commenced operations.

No petroleum in any quantity has as yet been found in Damon
Mound. In the Herndon well the drill entered rock salt at 537 feét,
and was still cutting through it at a depth of 1,160 feet, thus giving
a known thickness of salt in this well of 573 feet.

The logs of the wells drilled in the Damon Mound field are as
follows:

Log of Herndon well, Damon Mound.

[Elevation, 140 feet.]

Character of strata. Thickness. [ From— To—

Jeet. Feel, + Feet.
1 Soil e 11 0l 11
2l Redclay .. ... .. 85 11 46
8| Blueclay. ... ...l 36 46 82
4 [ Sand . ... ...l e 14 82 - 96
5| Blueshale. ... 46 96 142
6 | Lime rock. ... oo .. iiiiiiiiiaias 4 142 146
7\ Blueshale.. ... . .. . . ... 19 -146 165
8 .| Shells and fine gravel ._____.._._._____._.__.. 6 165 Vet
9| Gypsum el 378 1| - 549
10| Sulphur and gypsum ... . s 30 549 579
11| Loose sand, very COarse. ... .. ... ......__... 8 579 587
12 Salt ... s #5073 587 1,160
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No traces of oil were reported from this well, but considerable
“quantities of sulphur water were found. The upper beds of limestone
and a portion of the gypsum-bearing beds were found to be badly
figsured or fractured, occasioning a consider ab]e loss of time and
additional expense in drilling. .

Log of Well No..1 of the J. M. Guffey Petroleum Company.
[Elevation, 60 feet.] '

Character of strata. Thickness. | From— To—
Feet. Feet. Feet.
1| Graysand._ ... .. .. e e 3 0 3
2 | Blackclay ... .- 15 3 18
3| Brownsand. _____. . . ... .._..___.. 22 18 40
4 | Blueclay - ... .. - 5 40 | . 45
5| Whitesand . .. ___.___._________._..... S - 20 45 65
6 | Clay .. ... 20 65 85
7| Finegravel . ____ ... .. .. ... : 6 85 91
8 ! Sand. . ... ...__C .- 39 91 130
9| Clay oo o 9 130 139
10 | Sand _____... e e iidiiiiilol 19 139 158
11 | Blueshale ... ... .. .. S S 32 158 190
12 | Sand ... 9 190 199
13 | Clay . 22 199. 221
14 | Blueshale .. __ ... _______ .. ... 16 221 237
15 | Sand andshells.________ . .. .. _________. .18 287 255
16 | Wood (Cypress) - - oo oo i e 2 255 57
17 | Coarse water sand_ ______ ... _._______.__.. : 40 - 237 297
18 | Blueshale - ...l 36 297 333
19 | Lime and sandstone mixed ___._______._____ 5 333 338
20 | Clay i 22 ‘338 360
21 | Sand and wood (wood 1 foot) _____.__...____. 14 |- 360 374
22 | Hardrock- ... . ..l ... 2 374 376
23 | Blueshale ... __ . ... . .. __... 32 376 408
24 | Sandandshells__-:.. ... . .. ______.____. 17 408 425
95 | Clay - e 12 425 437
26 | Sand rock. ... _.______ s 4 437 441
27 | Blueshale ... . . __ .. ____.__. 37 441 478
28 | Sand and shells.___._____._____._ [T 23 478 501
29 [ Sand rock. ... ...l 7 501 508
80 | ClaY - .. 18 508 . 526
31 | Sand and cedar log _____ i 14 526 540
32 | Sand rock and gas_ .. ... ..__.._... 11 540 551
83 | Sand .. ... . 9 A1 560
84 | Clay - e 16 560 576
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Log of Well No. 1 of the J, M. Guffey Petroleum Company—Continned.

Character of strata, | Thickness. | From— To—
Feet. Feet. Ji?:;zt.

35 | Sand rock and gas._ . ... .__._... el . 3 576 | 579
86 |Sand . _._...____._..... e a—————— 10 579 589
37 | Sand rock_ . ...._..._...... e 14 589 603
88 [ Sand .. . ... e 41 603 644
39 | Sand and lime rock. ... ... ... .. __ .. 19 644 663
40 | Gravel and water — ... __._______ ... _.___.__. -2 663 665
41 [ Finesand . ... ... ... 30 665 695
42 | Sand rock.._... _._... [ 2 695 697
43 | Sand .. .. .. 32 697 |  7R9
44 | Loose dirt and sulphur, apparently the same

bed as No. 10 in the Herndon well ________. 17 729 746
45 | Blne shale _______ e il 39 746 785
46 | Sand rock. ... _................. 8 785 793
47 | Veryfinesand ... .. .. ... ._...__. 44 . 798 837
48 | Sand rock. ... ___. . 3 837 840
49 | Sand, medivm. ... ... .. ... _._.__.. 49 840 889
50 | Clay -....... e e e <6 889 895
51 | Finesand . ... .. . ... ...._... 45 895 940
52 | Sand rock. . ... 18 940 958
53 j Blueshale. .____. .. __ . _ ... __.._. 31 958 989
54 | Lime rock ... ... 3 989 [ 992
55 | Blueshale. . ... _ .. . .. ... 58 992 1,050
56 | Sand rock. ... ... 6 1,050 1,056
57 | Blueshale. . ____ ... ... ... __.__... 85 1,056 1,091
58 | Lime and sand rock, very hard and flinty ... G- 1,091 1,097

Log of the Damon Mound Oil and Pipe Line Company’s well.
[Elevation, 100 feet.] v

" Character of strata. Thickness. | From— To—

Feet. Feet. Feet.
1] Clay - e 260 0 260
2 | Limestone _.____ . .. . ..._...._. 70 260 330
3| Clay....... [ - 200 330 530
4 | Limestone ________. e s . 650 530 1,180
5| Sand and clay. ... ... [ 50 1,180 | 1,230

This well is located a little over three-quarters of a mile south of
the Herndon well. The gypsum of the Herndon well is here repre-
sented by limestone, while the 650 feet of limestone No. 4 of the
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Damon Mound well apparently is equivalent to the salt deposits of
the Herndon well, and also the 30 feet of sulphur and gypsum.

Log of Equitable Mining Company well at Kiser Heights, abont 2 miles west of ~
Columbia. :

[Elevation, 34 feet.]

Charm.:ter of strata. Thickness. From— To—
Feet. | Feet. Feet.
1| Whiteclay. ... . . 2 0 2
Qi Redclay ..o 8 3 10
3| Graysand __ ... ... 15 10 25
4| Whiteclay ... ... ... 3 25 253
5| Quicksand . .. ___ ... __.._..___. 243 254 50
6| Yellowclay . ... ____ . ________.____. . 10 50 60
71 Quicksand ______ . . ... 1 60 61
8| Graysand ... ____._.___._.__ P 23 61 84
9 | Lignite with logs L 6 84 90
10 | Whiteclay .. ... . ... 15 90 105 .
11 | Soapstone (clay) ... _.. e . 15 105 120
12 | Blue shale. ... .._..__. e 141 - 120 184
18 |Blueclay . ... ... ... ... el 18 134 152
14 | Rockand gas - _..___________.._. e 4 152 156
15 | Blue sand and clay with thin str eaks of rock, ‘
waterinrock - __._____ . . ______ 112 156 268
16 | Rock ..o oo ... 1 268 269
17 [ Sand ..o e 1 269 270
18 | Blueclay - . .. ... 18 270 288
19 | Hard vock. ... ... 1 288 295
20 | Blueclay. ..o . 19 295 314
21 | Quicksand and gas __._. .._...___... ... __. 6 314 320
29 | Blue shale with some oil . ___________.__._.____ 38 320 358
23 | Rock with black particles. ... ... ...._.____ 1 ' 358 359
24 | Oilsand._ ... ... ... 1 359 360
25 | Blue sand - ......o._ ..ol 20 360 | 380
26 | Sand ... ... 44 380 424
| do ... RS R N 0] 44| 500
28 Rock with some 0il __.___.___. ____ - 500 | ... _...

i. This well has been drilled to about 600 feet, where the gas pressure
was strong:enough to blow the well out. This gas was accompanied
with a lar ge flow of water with a small quantity of oil.

Along the San Bernard River, about 8 miles northwest of Damon
Mound there outerops a soft grayish-white limestone which strongly
ré scmbles the Reynosa limestones of the West, and which may be
tmced to the upper exposed bed of limestone in Dmnon Mound.



HAYES AND . _— .
NN EDY DETAILED SECTIONS. 41

Limestones also appear in the wells at Velasco at' 735 feet and at
Columbia at 156 feet. Whether or not these may be correlated with
the Reynosa, sufficient knowledge is not yet available for determining.
With the exception of the limestone reported in the Big Hill well in
Matagorda County, no limestones are known to exist in this region,
and the nearest Reynosa limestones occur at Rogers in Nueces County,
at least 135 miles distant.

It will be noticed that the first bed of limestone found in these wells
lies in such a position as to appear in all. It is interbedded between
two thick beds of clay, except in the Velasco well, where its under-
lying bed is not known, and a thin bed of gravel intervenes between
the clay and limestone. This limestone appears to be irregular in
thickness. In the Guffey No. 1 and Herndon wells it does not.show
a thickness exceeding 4 to 5 feet. In the Columbia well the thick-
ness recorded is 5 feet, but in the Damon Mound Oil and Pipe Line
Company’s well, about a mile south of the IHerndon well, the reported
thicknessis 70 feet. Its thickness in the Velasco well is not known.

Trom the depths given, this limestone appears to dip in a south-
easterly direction from the summit of Damon Mound at the rate of 25
feet per mile. On the northern side of the mound the dip is to the
northwest at the rate of 93 to 95 feet per mile. About 8 to 10 miles
northwest of the summit the same limestone comes to the surface in
‘the bed of the San Bernard River. The beds shown in that locality
are dipping toward the mound at a rate of approximately 33 feet per
mile. Another noticeable feature of the region is the appearance of
- a minor fold in the Columbia field. The area or extent of this minor
fold is not known. ‘

From these figures it would seem as if the lefrulm dip of these beds,
including the limestones as well as sandstones lying at greater depths,
is southeast toward the coast. The dip is probably interrupted by a
fold, and probably a fault at Damon Mound, beyond which the heds
resume their normal southeasterly dip. :

How far to the east or west these folds may e\tend is not known.
No dullmg’ has been done to the west except at Big Hill, in Matagorda.
County, approximately 20 miles to the southwest. In the Big Hill
well limestones occur at various depths, and it is possible that these
are the same beds as those forming thé minor fold in the Columbia
field and that the minor fold has a length of at least 20 miles. Irom
this it might be inferred that some traces of the main fold may be
found lying in the same direction.

Toward the east it is doubtful whether drilling would show any
continuation of the Columbia well limestones. No drilling has been
done in the line of the arch projected, but at Angleton, a few miles
to the south of such a line, the Brazos Valley Oil Company and New
York and Texas Land Company have drilled wells, the former to the
depth of 1,500 feet and the l<|,tte1 through sand and clay to a depth
of 600 feet.
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The limestone found in the Velasco well at about 745 feet, where the
gas flow was struck, is apparently closely allied with the limestone
found in the Matagorda County well at about 900 feet, in which a
similar flow of gas occurred. In both cases it caused the abandon-
ment of the wells. A similar heavy flow of gas occurred in the Equi-
table Mining Company’s well at Columbia at a depth of about 600 feet.
" Little or no gas oceurs in the wells at Damon Mound. -

DETAILED SECTIONS BETWEEN BRAZOS AND TRINITY RIVERS.

In the region lying between the Brazos and Trinity rivers a new
topographic feature is introduced. From the western boundary of
the region discussed eastward as far as Galveston Bay the coast line
is protected by a series of long, narrow islands, or keys, separated
from the mainland by narrow, shallow lagoons. 'These lagoons show
more or less of a bluff structure along their inner or landward shores.
This shore bluff, beginning at an elevation of a few feet at Point
Isabel, gradually increases in elevation until it reaches its highest
point in the neighborhood of Covpus Christi. From that point the
bluft lessens in height until it reaches the shore of Galveston Bay.
" On the east side of the bay, in the neighborhood of East Bayou and
up along the eastern shore to the mouth of Trinity River and Cedar
Bayou, commences the low, flat-sea marsh area which continues east-
ward and forms an extended territory in the southern portion of
Jefferson and Orange counties in Texas and Cameron and Vermilion
parishes in Louisiana. N

In the same limits there are also numerous mound-shaped eleva-
tions which may be in part remnantal and due to erosion and in part
due to the uplifting of the underlying beds. The Sun Mounds in
Waller County are representative of the first class, and Dayton Hill,
Barber Hill, and Davis Hill probably belong to the second class.

In its general features this portion of the country has the same
characteristics as the counties lying immediately to the west of the
Brazos. The general section shows the Fayette sands to comprise a
series of gray and yellow sandstones, more or less calcareous in some
portions, and interstratified with coarse, yellow sand and beds of sili-
ceous yellow limestones. The beds are somewhat lenticular in form
and the material is very irr ‘ewular in texture, often passing from a
solid, close-grained sandstone to a loose, unconsohdated sand in a
distance of a few hundred yards.

The southern boundary of this series and its contact with the suec-
ceeding Frio clays is often obscured by heavy beds of gravel which
form a belt over 3 miles in width and 15 to 20 feet in thickness.
This boundary passes across the counties of Grimes, Montgomery,
and Walker in a general northeastern direction from near Chappel
Hill, in Washington County, passing Courtney and Anderson, in
Grimes County, and crossing the Trinity near Riverside on the Inter-
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national and Great Northern Railvoad. In this portion of the State
these sandstones occupy a somewhat restricted area and have an
estimated thickness of 350 feet.

The Frio clays overlying these Fayette sands have in this area a
thickness-of 75 to 100 feet and rest more or less unconformably upon
the eroded surface of the Fayette beds. The Frio clays here comprise
a series of blue, yellow, and sometimes red clays, with concretions or -
nodules of lime carbonate interstratified with occasional beds of gray
calecareous sands and thin-bedded, coarse-grained, soft, calcareous
sandstones. The clays are mostly massive (although occasionally
shaly or thin-bedded deposits occur) and show a tendency to break
up into cuboidal blocks. The colors also tend to intergrade, although
at most localities there is a strongly defined line of color demarcation,
but no sign of any change in the character or texture of the clays.
In other words, changes of color do not indicate any change of bed-
ding. The lime nodules vary from 2 to 4 inches in diameter and
show different degrees of hardness., When exposed to the air they
_slake or crumble to a fine powder. The geological survey of Texas®
gives two sections showing the character of these I‘1 io beds. One is
as follows:

Section of Frio beds between Brazos and Trinity rivers.

Feet.

1 Brown sand - ... - el 3
2. Grayish sandy clay with concretions or nodules of lime_____.______.._.___. 8

.3A Thin stratum of sandstone._ . . e 3
4. Bluish-gray sand with nodules of limeand clay - ... ... ... _______.__.. 2

In the second section, near Courtney, the beds are shown to be blue
clays, changing to red, and in places white, containing numerous
nodules or concretions of lime.

This series occupies a comparatively narrow strip, probably not
more than 15 or 20 miles in width. The base of the series is seen
in the Christian well, near Courtney, Grimes County, and is found in
wells at Howth station, in Waller County, and exposed in Lime Creek,
4 miles south of Hempstead. These clays can be traced in a general
northeastern direction to - Longstreet, Montgomery County. Irom
Longstreet to Dodge, on the International and Great Northern Rail-
road, they rarely come to the surface, being for the greater distance
completely overlapped by the mottled sands and clays of the succeed-
ing deposits. At Point Blank post-office, in the northern end of San
Jacinto County, ﬂm% calcareous clays are seen in the following

section:
Section at Point Blank post-office, San Jacinto County, Tex.

. Feet
1. Brown sandy clay - il 8
2. Calcareous clays with lime in nodules or concretions _____ ___..._________. -5

Succeeding the Frio clays, and in many places completely obscuring
them, is a series of red and brown clays and sands,with oceasional indu-

aFourth Ann. Rept. Geol. Surv. Texns, p. 11,
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rations or soft sandstone. The sands are often cross bedded and con-
tain nodules or concretions of pinkish clay varying in size from a few
inches to a foot in diameter; the clays are blue and red, laminated or
thinly stratified, and blue and red mottled. These beds toward the
western end of the distriet, or in the Brazos River section, appear
_chiefly in their brown cross-bedded sandy condition, and small expo-
sures of them may be seen in the river banks north and west of Hemp-
stead and also in the shallow cuttings on the Houston and . Texas
Central Railroad between Hempstead and Hockly, in Waller County,
where they appear to merge into the general level of the Coastal
Plain proper. So small a difference in elevation occurs that these
brown sands may be said to be the lowest member of the coastal
deposits in this region. At Conroe, in Montgomery County, these
beds still maintain their brown sandy character, although they have
risen more than 80 feet above their level at Hempstead. Northward
from Conroe these beds occur as laminated blue and red clays, and
eastward along the Trinity they appear as bright-red, pink, and brown
heavy-bedded clays, rising to considerable elevations above the river
valley. At Dodge, in Walker County, they are between 20 and 30
feet in depth and overlie the blue joint clay of the Frio beds, and at
Point Blank, 14 miles farther east, brown sands of this series ave seen
overlying the blue caleareous Frio clays. The red sands forming the
capping of the Sun Mounds in Waller County may possibly belong to
these beds, although the present conditions would presuppose a large
amount of erosion or a considerable uplift after these sands were laid
down. Occasional deposits of gravel appear in connection with these
sands. o

These brown sands and clays appear to mark the beginning of a
new epoch. They are unconformable with the underlying Frio clays,
and in many places have so overlapped them as to obscure them.alto-
get.l{er. At other places much erosion has taken place before the
_deposition of the brown sands and clays. In many places the sands
are cross bedded and show an otherwise irregular deposition. The
total thickness of the sands and clays-of this division has been esti-
mated at 350 feet.

These beds are referred to the Lafayette and are correlated with
the Oakville beds in the western end of the plain and the Loup Fork:
beds by Dumble and regarded-as of late Miocene or early Pliocene
age.

Southward from these brown sands and clays is a series of gray-
white, bluish-gray mottled, and yellow sands with occasional thin
lens-like deposits of blue, gray, and yellow clays containing irregular
cravel deposits and many concretions and beds of indurated sands
forming a soft sandstone. These practically oecupy the whole country
from the upper margin of the underlying brown clays to the latitude
of Houston. Owing to the generally level surface of the country
occupied by these beds, reliable sections are rarely seen. These
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sands appear in several small cuttings along the line of the Missouuri,
Kansas and Texas Railway going westward from Houston; and near
Brunner, on Buffalo Bayou, in the vicinity of Houston, banks from
15 to 20 or more feet high are made up of the brownish-gray sand
with thin ledges of coarse soft sandstone or sand concretions of this
formation. The same sands ave also found in cuttings near the San
Jacinto River, and at Crosby, on the Southern Pacific Railroad east
from Houston. The sandy deposits also form the summit of Dayton
Hill, in Liberty County, and show a thickness of at least 15 feet in
cuttings along the line of railroad. South of Dayton they form the
bluft marking the edge of the Trinity River bottom lands. Induva-
tions of these sands in the form of sandstones occur at many places.
Near Tarkington Prairie, in Liberty County, and between that place
and the Trinity River, they form hills of considerable height and
extent. These indurations also oceur on the same river about 3 miles
northwest of the town of Liberty, as well as at several places south
and east, notably in old ballast pits a little east of the town.

Of economic interest in connection with these sands are the various
small deposits of carbonate of iron found in the form of thin, irregu-
lar sheets or as stains throughout the beds. Thisore is freely soluble
in carbonated water, and seepage carries the solution out into small
gulches or ravines, where, coming in contact with oxygen, the iron is
precipitated and forms a brilliant ividescence on the surface of the
water. This has frequently been mistaken for petroleum, and many
of the so-called petroleum springs or seeps found in the areas belong-
ing to these beds are this iron in course of deposition.

From Houston south to the coast the country is almost flat, perhaps
sloping at a rate of 10 inches to 1 foot per mile. This region is ocen-
pied by the clays and sands of the Beaumont beds and clays and sands
of post-Pleistocene age, while in the immediate vicinity of the head
of Galveston Bay the coastal or sea marshes begin.

The underground conditions of this section are practically unknown.
FFew wells of great depth have been drilled, the most important being
the deep well at Galveston (3,070 feet) and the deep well at ITunts-
ville (about 2,203 feet). The section of the Huntsville well is as
follows: :

Section of well at Funtsville.

! Fect

1. Clays and sandy clay, with water bed at 339 feet ... ____.___._____ .. __. 417
2. Water-bearing sand. ..____.__..__._.. ... e e 67
3. Clays, ebC. .o e 506
4. Sand il 1BY
B LAY o e 477
6. Sands. el rdd
2,203

Several wells, ranging from 600 to 900 feet in db[.)t]\ have been drilled
at Houston. The Brazos Valley Oil Company and the New York and
Texas Land Company’s wells at Angleton have already been referred
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to. On the Smith ledgue, on Cedar Bayou, a well 238 feet, giving the
following section, was drilled several years ago: '

Log of well on Smith league, on Cedar Baygou, Texas.

Feet
1. ReG Clay . . o e e 75
2. Whitesand ... ._..__. . .. . _._.._.__...... [ 75
3. Bluish clay,with shells . ... _______ .. ... __. i eaeenn U 40
4. Blue sand and pebbles. ... ... . ... ... ... _.._... e 48

At Dayton the J. M. Guffey Petroleum Company drilled a well 1,900
feet deep, and on the north side of the hill the Taylor-Dayton Com-
pany has been drilling to depths of from 500 to 1,000 feet. At Still-
son the Hill-Brown Rice Land and Irrigation Company has drilled two
wells nearly 500 feet in depth.

The log of the Taylor-Dayton Company’s well shows that Dayton
Hill is composed of blue clays and sands to a depth of 500 feet, with
bowlders of a soft:gray sandstone at several horizons. These bowl-
ders are rounded and concretionary, readily breaking into thin slaty
portions, and appear to lie in a blue marly clay and to overlie heavy
beds-of quicksand. At 600 feet this well passed into limestones to
the depth of 800 feet and then rock salt to 1,200 feet. In the Guf-
fey well, 6 miles farther south, thin beds of sandstone ave reported at
various depths, but chiefly below S00 feet. Gravels also oceur in this
well record in the lower depths. In the Stillson well, 3 miles west of
Dayton, yellow clays were drilled through to a depth of 104 feet.
These were followed by 19 feet of quicksand, and from that depth to
447 feet the section shows mostly a series of blue clays. Lime con-
cretions were found from 132 to 174 feet and again between 244 and
263 feet. No bowlders were found in this well, which terminated in
40 feet of coarse gravelly sand with water. The following are the
logs of these wells as supplied by the companies:

Log of Taylor-Dayton Compuny well, see. 124 Houston and Texas Central Rail-
- road Company’s lands, Liberty County.

[Elevation, 100 feet.]

Character of strata. Thickness. | From— To—

Feet. Feet. Feet.
T Blackdivt. . ... 6 0 6
2| Blueclay - .. .. 22 6 28
3 | Water sand - ...__ i 8 28 36
4 | Bluemarl . ...l ... 37 36 "3
5 | Quicksand ... . ..o, 12 73 85
6| Blueclay - - 15 85 100
7 | Bowlders (sandstone) ... . _ .. . ... 2 100 102
8| Quicksand _.____ ... .. __..._......_._. . 39 102 141
9 Bluemarl - ________ ... 66 141 207

10

Bowlders el 2 207 209
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Log of Taylor-Dayton Company well, etc.—Continued.

Character of strata. Thickness.| From— . To—

Feet. Teet. Ieet.
11 | Coarse quicksand._ ... __ ... . . ... _ ... 20 209 229
12 | Blue marl and bowlders .. ... ... _.._.__._.__ 3 229 232
18 | Bluemarl . ..l 6 232 238
14 { Bowlders. ... .. .. .. ..o .. ... e 3 238 241
15 | Blue marl (gasat44)_ . .. ... ... 32 241 | 278
16 | Quicksand _.____._ e 47 273 320
17 | Water sand _ ... ... ... _....._. 6 320 326
18 | Quicksand ... ..o ... 3 326 329
19 | Blwe marl oo

This well is now nearly 1,200 feet deep and-is being drilled in rock
salt. '
The log of the Hill-Brown Rice Land Company’s well, at Stillson,
shows the following: .
Log of Hill-Brown Rice Land well  on sec. 158 of the Gulf, Colorado wnd Santa Fe
Railroad lands, Liberty County, Tex.
[Elevation, 85 feet.]

Character of strata. Thickness. Fl:Qlll-— To—
Feet. Feet. Jeet.
1| Yellowelay - oo ... 104 0 104
2 | Quicksand ... 19 104 128
3| Hard clay. ... .. 6 “123 129
4 Sand._ ... S 3 129 132
5 | Hard clay and lime pebbles_ ... ___._.____. 49 132 174
6| Soft clay. ... 10 174, 184
T Sand... ... 0] - 184 194
8| Hardblue clay ... ... ..._.._.._..... e - 44 194 238
9| Soft blme clay ... .. ... . ... 6 238 244
10 | Soft blue clay with lime_ ______ . _._._.___._. 19 244 263
11 Hard blue clay ... . . . ... 13 263 276
12 | Softblueclay . ... ... ... ... _. 16 276 292
13 | Hard blue clay .. ... . .. . _._.______. e 5 202 297
14 | Soft blue clay ......... ... e 17 297 314
15 | Hardblueclay ... ... . .. ... ... 20 314 334
16 | Finegray sand ... .. .______ ...l ... 15 334 349
17 | Hard blue clay ... ... _....__._____. e 9 349 358
18 [ Yellow clay and sand. ... _____..__._._.._._. 49 358 407
19 | Very hard yellow clay ... ..... —..........._. -5 467 412
20 | Yellow sand and clay .. ... ... _.._.__. e 35 412 447
21 | Coarse gravelly sand to bottom _____._.______ 40 447 487
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. The log of the J. M. Guffey Petroleum Company’s well is not avail-’
able. o
The section shown in the Galveston well has already been published
in several places,® so need not be repeated here except to show the
ages assigned to the various deposits., According to Harris? the
deposits found appear to be as follows:

Section of Gulveston well.

Feet.
Pleistocene .. ..l 46 to 458
Doubtful ._.______. e e e e e e 458 to 1,510
Upper Tertiary_ .. ... . [ .. 1,510 to 2,158
Miocene (Upper) ... i -.. 2,158 to 2,920

These have been partially correlated with the deposits found in the
~well at the State penitentiary at Huntsville. '

DETAILED SECTIONS IN VICINITY OF NECHES AND SABINE RIVERS.

Eastward from the Trinity the general features of the country are
very similar to those of the section last deseribed, west of that river.
The topography is that of a level plain, mostly prairie, but, timbered
alony its northern margin and swampy along the Gulf coast.

It is in this eastern division that the so-called hills, or more prop-
erly prairie swells, which play so important a réle in oil prospecting,
are most extensively developed. Near the coast are High Island and
Big Hill, in Jefferson County, while farther inland are the present oil-
producing regions of Spindletop, Sour Lake, and Saratoga. In addi-
tion to these there are several smaller and apparently less developed
elevations, of which the more important is Fairchild Hill, situated
about 4 miles west of Sour Lake station. It rises with considerable
abruptness to an elevation of 25 to 30 feet above the general level of
the country and covers approximately 50 acres. Small ponds or
depresssions holding water are scattered over the top, and more or
less gas appears in the neighborhood of these depressions. About 2
miles southwest of Faivchild IIill lies another hill of about the same
extent and elevation. This is of a somewhat irregularly oval form
and is nearly covered by a single pond. The crest of the hill forms
a natural embankment, and confines the water, which covers 2 or 3
acres. Gas also occurs in the neighborhood of this pond.

In Orange County occur several similar though smaller elevations,
but these, as well as some others in other portions of the Coastal Plain,
are not named.

In the Louisiana region the most important elevations are Hack-
berry Island, in Cameron Parish, Vinton and Sulphur mine, in Cal-
casieu Parish. Besides these are a number of other smaller and less
noticeable elevations.

aFourth Ann. Rept. Geol. Survey Texas, 1893, p. 89 et seq.
bIdem, p. 118 .
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While some of these hills, and perhaps most of them, are due to the
geologic structure, others are probably due in part at least to erosion.

- A peculiar topographic feature of the Gulf Coastal Plain in Texas
and Louisiana, but especially well developed in this eastern division,
is the ‘“pimpled plain.” Large areas are covered with small mounds,
generally circular in outline, from 20 to 60 feet in diameter and from
2 to 10 feet in height. In some cases they are so close together as to
be in contact, but they are generally separated by distances varying
from a few rods to a quarter of a mile. Large areas of the plain arve
entirely free from the mounds, though not otherwise different in char-
acter of soil or underlying formations from the pimpled plains. The
mounds are composed of fine sand or sandy loam even where the
surrounding plain has a clay soil. Numerous theories have been pro-
posed to explain the origin of these mounds, but none of them are
entirely satisfactory, and they need not be enumerated here.

The presence of these mounds was considered, during the early pros-
pecting of the Texas field, a favorable indication of the presence of
oil, and: much drilling was done on the strength of this indication.
No rational theory for their origin, however, connects them in any
way with deep-seated commercial deposits of oil or gas, and experi-
ence has shown that they have no connection with such deposits.
Their presence or absence should, therefore, be wholly ignored by the
oil prospector.

The northern boundary of the Fayette sands crosses th Trinity a
short distance south of Hyde’s ferry in Houston County, passing in a
general northeast direction past Pennington, where it turns easterly
and reaches the south side of the Neches River near Clark’s ferry,
where the Houston East and West Texas Railroad crosses that stream.
Crossing the river mear Rockland, in Tyler County, the line turns
northeastward past Brookland, about 8 miles. north of Jasper, and
crosses the Sabine River near the mouth of Little Sandy Creek, in
Sabine County.

From the. crossing of the Trinity near Riverside the southern bor-
der follows a somewhat irregular line in a generally eastern direction,
passing between Corrigan and Moscow, near Bowers, on the Missouri,
Kansas and Texas Railroad; Summit, on the Texas and New Orleans
Railvoad; Jasper; Farrvs, a few niles north of Burkesville; and crosses
the Sabine about 3 miles north of Burr’s ferry.

The composition of the Fayette beds has generally been described
as gray sands, sandstones, and gray clays. In this area the Fayette
is made up of gray and white sandstones; gray and pinkish-gray
sands; gray, pinkish-white, and white, with occasional beds of pale-
green clay; one or more beds of white fossiliferous limestone, and
brown or yellowish-brown sandy clays containing many impiessions
of leaves and stems of plants, among which leaves resembling the
gum appear to be the prevailing form, - Algng the line of the Hous-

Bull, 212—03——4
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" ton East and West Texas Ralhoad between Olmk’s ferry crossing
'aJnd Moscow, the following section occurs: )

Sectwn on Houston East and West Texas Railroad between Clark’s ferry. and

p o ) qucow
Frio: ) . . Foct.
1. Coarse gray sand ._.._...__. e e 50

2. Lamma,ted blue and Whlte sand ... 15
Fayette: . :

3. Browmsh gray. to yellow sandstone, gradually losing its brown tint

as it nears the base. The upper, brown division is thinly laminated
and contains plant impressions and nodules of pureclay. The lower,
gray division contains clay nodules but no plants 4 feet in railway

cut, but 15 feet in Hitchcock’s quarry ... ... ... ______.__. 20
4. Graysand . ... ... 22
5. White limestone containing casts of Venericardia planicoste and other
shells oo .. 2
6. Indurated gray sand or soft sandstones - ____________________________
7. Gray cross-bedded sands ________.__ s L. 85
8. Gray sands with opalized wood .._.__ ... ____ . __________._..__.._. 25
9. Laminated pink clay - . .. ... e 6
10. Gray laminated and grayish-brown sand .___. S 24
11. Gray sandy clay - . ... 3
. 12. Gray sandstone _._..._.__.. PR 3
18. Shaly gray clay ...l .l._. 1
14. Gray and yellow sand ... ... .. .. ... _.____....___. 3
15. Light-yellow or cream-colored clay.__._....__.__ .. U 2
16. Thinly laminated gray sandstone...._________ .. .. ... 3
17. Brown laminated clay ... . . ... .. 8
18. Thinly stratified white or gray sandstones __________________________ 1
19. Gray.sandstones stained brown._ __ ... ... _ ... __ . 3
Yegua: :
20. Thinly 'stratiﬁed or laminated blue clay with gypsum in crystals _... 35

At Rockland these beds give the following section:

Section at Rockland.«

. ’ . Feet.
1. Gray sand and siliceous pebbles - .. ___________ ... 18
-2. Mottled blue and brown sandy clay._._.._._. e e 20
Frio: .. . : C
8. Green sandy clay . ..__. e 20
4. Brown sandy clay. ... .. el 20
5; Pale-blue sand and clay - ... ... i 15
6. Dark-blue clay with lime concretions ... __ ... ... ... .. ... 20
7. Drab-gray sandy clay - ... oo 30
Fayette
,Gray sandstones, coarse grained on top but changing to a fine-grained,
blue, hard quartzitic stone at base. ....... e 120

In this section the Frio clays overhe the Fayette beds and are in
turn overlain by the blue and brown sands and sandy clays seen at
Colmesneil.

aThird Ann.'Relit. Geol. Survey Texas, 1893, pp. 61, 120.
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Still farther east, at Rock Branch, 5 miles south of Brookland, in
Jasper County, the coarse gray sandstones are shown in a bluff on
the bank of the creek, but their thickness is unknown. In this region
the rock is badly broken up and covers the face of the hill for over
200 feet, the sandstones being broken into large blocks, in. many
places over 3 feet in thickness. Along the line of the Gulf, Beau-
mont and Kansas City Railwayin this vicinity the upper hed of sand-
stone appears to vary from 2 to 4 feet in thickness and to be under-
lain by heavy beds of yellow and pink clays. Several of the cuttings
show that the sandstones have been eroded, leaving the clays to form
the surface throughout the valleys. The region comprises a hilly
country, showing deep valleys and knob-like hills. These hills are
generally covered with a brownish-gray conglomerate containing
great quantities of white quartz pebbles. ' :

In Newton County the sandstones are not much exposed. The
rounded knob-like hills found in Jasper County extend across New-
ton County and into the lower portion of Sabine County. A section
on Little Sandy Creek shows the lignites of the underlying Yegua
beds beneath the sandstones. The section is as follows:

Section on Little Sandy Creck.

Fayette: . Teot.
1. Gray sandstones ... __ ... ... ... ... SO 4 to 6
2. White clays and sands .. ... .. ... __.._. e 60
Yegua: ' :
3. Ligmite. ..ol 2

On the Sabine River the sections seen at Snells Landing, IHadden
Ferry, and Runyons Bluff show the Fayette beds in this region to be
gray sandstones with thinly laminafed pink and white clays, the
sandstone beds ranging from 1 to 6 feet in thickness.

Passing into Louisiana, the same sandstones, with their associated
clays, appear in the SW. } sec. 2,1 5 N., R. 13 W. Between Ilorn-
beck and Christie the section shows the sandstones underlying the
blue calcareous clays of the Frio beds. The sandstones also occur at
Kisatchee, Lena, Fairmount, and as far east as Harrisonburg, in
Louisiana.

Along the southern border of these beds the exposures are by no
means satisfactory. They usually pass under the Frio clays in such
a way as would lead to the inference that the sandstones underwent
considerable erosion during the period in which the Frio beds were
deposited. - The Fayette beds dip S. 30° E

Succeeding the Fayette beds the Frio claysoccupy a belt of country
of somewhat irregular width but probably never exceeding 15 miles.
The Frio beds are dark to pale blue, brown, red, yellow, and green
clays, with a few thin strata of a ferruginous sandy conglomerate.
Some thin beds of sand appear interbedded among these clays,
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but the sands nowhere seem continuous, appearing to form lenses.
Occasionally the sands are indurated, and in places they occur in the
form of bowlders scattered through the clay beds. The clays are
sometimes thinly laminated or partially stratified, but are more fre-
quently massive, and have a tendency to break into cuboidal blocks.

~The most important bed of clay in this group is a heavy bed of blue
clay containing numerous concretions of carbonate of lime. The
arrangement of the lime concretions givés to this clay the appearance
of being partially stratified, as in most exposures seen these concre-
tions lie in regular planes, and while for the greater part rounded and
nodular in form, in several sections they appear as flat concretions,
sometimes being over a foot in length while not more than 2 or 3
inches in thickness.

- Owing to the nature of the counu y underlain by these beds very few
sections of any value are to be seen. Near Corrigan, on the Missouri,
Kansas and Texas Railroad, in Polk County, laminated gypseous
clays of this series occur, the thickness being a little over 6 feet.
They also appear at Fleming, Chester, and other localities along this
railroad. Near Fleming, in the eastern edge of Polk County, the fol-
lowing section appears in a railroad cutting:

Section near Fleming, Poll County.

—

. Surface gray sand ... .. e e e e e e +
. Brown mottled sand ... ... ... ... 2 to4
" 8. Gray stratified sand containing fossil palm wood in great abundance,
with numerous quartz, jasper, and other pebbles; gravelly in some
localities . e 20
4. Blue clay partially stratified, but showing a tendency to break up into
conchoidal blocks, and containing numerous nodules of calcareous

0

matter .. 50
5. Red clay having practically the same structure as No. 4, but without

limy concretions - ______ . ... ... R 10
6. Yellow sand, visible _._.____ ... ... R 4

Five miles farther east the same clays appear underlying the gray
sands, but in this place they appear as a partially stratified mottled
clay containing nodules of lime. This mottled condition may be due
to a mixture of the red and blue clays, as in none of the localities
observed does there appear to be any real parting or line of division
between the red and blue clays, except that the red does not contain
calcareous nodules, which appear to be altogether confined to the blue
clays. In the Rockland section the blue clays have a thickness of 20
feet, while the other Frio deposits in the same section consist of
green, brown, and pale-blue clays having a thickness of 60 feet.
In this locality the blue clays contain a small quantity of gypsum
crystals in close association with the calcareous nodules,



TAYES AND | DETAILED SECTIONS. 53

KENNEDY.

Between Roganville and Jasper, on the Gulf, Beaumont and Kan-
sas City Railroad, in Jasper County, the blue clays, withlines of irregu-
lar stratification and ferruginous and calcareous coneretions, appear in
the cuttings for over 2 miles. In this locality the ferruginous and
calcareous concretions appear to lie in definite lines, although hroken
in their longitudinal direction. These concretions arve flattened oval
in shape and range in length from a few inches to 2 or 3 feet. These
beds again appear between Newton and Burkeville, but in this locality
are very generally covered by a ferruginous gravel containing consid-
erable quantities of quartz and jasper and carnelian pebbles, and in
several places indurated brown sand and ferruginous sandstone. In
the neighborhood of Burkeville, in Newton County, they form a small
prairie with black calcareous soil, and carry a thin seam of hard fer-
ruginous sandstone containing such Eocene fossils as Ostrea alaba-
miensis, Cerithium sp., Venericardia, Crassatelle antestriata Gabb,
C. trapaquara Harris, Cardium, Astarte, Chama, Cytheria sp., Cor-
bula sp., and Arcalike mississippiensis Conr.

In Louisiana the calcareous blue clays arve seen near IHornbeck in
Vernon Parish, and at intervals along the Kansas City Southern Rail-
way northward beyond Christie. A general section in the vicinity of
Hornbeck shows the sequence of the beds to correspond with the
Texas section. :

Qeneral section near Hornbeck, La.

L. Surface brown, red, and mottled sands, in places weathering to a gray or brown-
ish white.

2. Blue calcareous clays with some sandstone bowlders and ferruginous and cal-
careous concretions.

3. Gray sandstone.

Few wells have been drilled in the areas occupied by these Frio
clays and the underground conditions are not well known. These
beds are not usually water bearing, and when water is afforded by
them it is generally unfit for use. When water is not obtainable from
the surface creeks and smaller streams, or from shallow wells where
the overlying sands overlap the clays, it is usually got from ponds or
* cisterns. The only wells drilled to any depth throughout the region
arve two recently drilled, prospecting for petroleum. These are widely
separated, the first being situated 5 miles west of Valda in Polk
County, Tex., and the second being about 12 miles southwest of
Many, in Sabine Parish, La.
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Five miles west of Valda, in Polk County, a well drilled to a depth
of 543 feel gave the following log:

Log of Dean well 5 miles west of Valda, Polk County, Tex.

[Elevation, 225 feet.]

W =

W

I

(=
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10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

Character of strata. Thickness. | From— © To—
. Ieet. Feet. Feet.
~ Surface sands and gravels . .__._____..___. 22 0 2
~Whitesand . ... . 14 22 36

Strong water sand. ... _____ .. ... __ 59 36 95

Frio:
Clay with lime ... ____ ... ___ . ___.____._. 45 95 140
Blueclay. - ... .. 20 140 160
Greenish clay with water at 195 feet . __ ... 35 160 195
Greenshale ... ____._ . __..__.._ - 35 195 230
Gireen shale with gravel . . ___ ... ______ 10 230 240

Fayette: :
Quicksand _ ... . ___ .. ____.__. 11 240 251
Quicksand with lime and shells .__.__ .___ 33 251 284
Blueclay . ... ... ... ... _.._.._._. 8 284 292
Greenshale .. ____ . ___.___ . _____.__.___. 4 292 296 -
Shale - 0.l ... 25 296 321
Soft green shale - ... _____________..____. 4 321 325
Greenclay .._______.._.___.____ __ e 25 325 350
Green sand with pyrites . . _____________.. 34 350 384
Quicksand ... .______________________.__. 16 384 400,
Greensand___.._ ... ... _..__.____. 3 400 403
Blueclay.. ... ... ._..___._. o 21 403 424
Greenshale .. _._ ... ____________. 6 424 430
Blueclay.-... . ... .. _._... - 30 430 - 460
Shale rich in iron pyrites ... . e 36 460 496
Darkshale ... ... ...l ... t 496 507
Lightshale... ... ____. 13 507 520
Shale ... ... 10 520 530
Watersand . _____ ... ... ... 10 530 540
Graysand._ ... ... .. ... _..____... 3 540 543

This well has been drilled through the Irio clays into and almost

through the Fayette sands.

The Frio beds here apparently have a

thickness of 145 feet, giving the Fayette beds a thickness of 303 feet.
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In 1. 5 N.,R. 12 W., Sabine Parish, La., the D. M. Foster well gives
the following log to 630 feet.

Log of D. M, Foster well, in T. 5§ N., R. 12 W., Sabine Paﬁsh, La. .

Character of strata. Thickness. | From— - To—
Feet, Feet. " Feet.
1| Soilandelay ... ... ... 18 0 18
2 | Quicksand ... . ... ... 5 18 23
3 | Blue clay changing to blue shale. ... ... __.. 27 23 50
4 | Blue limestone .. ... ... ... ... .. ......._. 2 50 52
5 | Blue clay with bowlders first sign of oil at 75 ‘
feet - ol .. 23 52 5
6 | Blue shale, oil signs, and plenty of gas . _._.._ 125 75 200
7 Lignite. ... ... "5 200 205
.8 | Blueshaleandgas_.......___._.._. el 135 205 |- 340
9 | Brown gummy shale, oil on water ......._... 10 340 350
10 | Blue shale with oiland gas __........._..._.. 80 350 430
11 | Slate-colored talcky rock ..__._.__.._..___... 64 430 494
12 | Bluish-gray lime rock, very hard. Gas blew :
outdrillings. __. __. ... ... ... ... 8- 494 502
138 | Tan-colored shale with yellow sand __________ 40| . 502 542
14 | Milky-white talcose rock_ .. . __________._____ 38 542 580
15 | Blue shale with small white pebbles __.______ 2 580 600
16 | Blue hard and flinty limestone; gas under this : C
TOCK - Iiiieiiiaa- 4 600 604
17 | Shells and pebbles with strong indications of
oilandmuch gas ... _._.__._____._..___. 26 604 630

The location of this well is such that the Frio and Fayette sands
are both absent owing to the extensive erosion that has taken place
in this region. The gray sandstones occur both to the north and to the
west of the well. These deposits are considered lignitic by Harris.®

The red and brown sands, clays, and sandy clays, and the blue and
red laminated clays which go to make up the series of deposits suc-
ceeding the Frio clays have in this portion of the State an approxi-
mate width of from 25 to 30 miles, with a slight increase in width as
‘they enter Louisiana. Along their northern border these sands, often
bleached white or brownish yellow, overlap the underlying beds at
many places for considerable distances, and in several localities com-
pletely obscure them. It isa question not yet satisfactorily answered,
whether much of the grayish sands with fossil palmwood found in
several localities and over considerable areas overlying the Frio heds
should not he referred to this series of sands. The palm-bearing

a@Geol. Survey Louisiana, Report for 1899, p. 92 et seq.
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sands are in close connection with and in many places form a portion
of the upper margin of these deposits, so that in all probability they
will ultimately be found to be of the.same age as these red and white
sands, the difference in color being largely due to bleaching.

. Along their southern edge the sands of this division merge so imper-
ceptibly into the overlying Columbia sands that it is often difficult
to say where the line should be drawn. To add to this difficulty, the
‘upper sands of both Lafayette and Columbia have a tendency to
weather to a dirty brown white, and few sections showing the con-
tact are visible anywhere. Both series are water bearing to a high
degree. The Columbia sands also contain a series of mottled brown
and blue and brown and white sands, although no clays of this char-
acter have been observed.

In their general composition these beds 1esemble those toward the
middle and western portion of the field, and it is hardly necessary to
describe them here. Few sections of over 10 to 25 feet are obtainable
anywhere throughout the area, and even wells scarcely ever exceed the
latter depth. In the overlapping at Colmesneil the section shows a
heavy deposit of brown sand containing nodules or inclusions of a
pinkish-purple clay. These inclusions generally have a rounded or
nodular form and appem to have been transported to their present
location.

On the M1ss0uu Kansas and Texas Railroad, near Cohnesnell in
Tyler County, these mottled sands appear to have a thickness of 10
feet and to overlie the fossiliferous cross-bedded sands. A section is

as follows:
Section near Colmesneil, Tyler County, Tex

. Fect.
1. Gray sand ...l 6to8
2. Mottled blue clay in small irregular elliptical pockets .. _______.._.2.___ $to?
3. Mottled brown sand or soft sandstone broken into irregular blocks and
containing lenticular patches of pale grayish-blue clay stratified at each
end of eub il a.l.. 10
4. Gray cross-bedded sand, containing siliceous pebbles and fossil wood - .. 15

Three and a half miles south of Colmesneil the contact between
these brown sands and the underlying Frio clays may be seen in the
following section:

Section 3% miles south of Colmesneil, Tyler County, Tex.

Feet
1. Gray sandy soil ____.._____ e 1
2. Brown clayey sand._ ... ... ... 4
8. Brown laminated sand _. ... ...l 3to10
4, Brown sand with pale-blue streaks ._...._..___. et 4
5. Brown sand with a pinkish shade. ... ............. e 1to 10
6. Thinly stratified blue clay and red sand .. ... .. ... ... ... ... 6
7. -Blue clay with lime nodules (Frio) ... . . .. o caiieiii 6

The purplish-pink clays of the Lafayette extend eastward through
Jasper and Newton counties. In these locations, however, they
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assume a laminated condition and overlap the underlying Frio beds
for several miles. In a laminated or mottled corndition they also
appear in Louisiana. In the Texas region they occur mottled in the
railroad cuttings between Call and Roganville. North of Roganville
they are laminated, and they lie in contact with the Frio calecareous
clays near Walnut Creek a short distance south of Jasper. North of
Burkeville, in Newton County, a seetion on the William Williams
survey is as follows:

Section on William Williams survey, north of Burkeville, Newton County, Tex.

Feet.

1. Brownish sands weathering white on the higher grounds______.____._...__ 7
2. Variegated blue-brown and white clays in thinly laminated condition, colors

about equal in thickness and not exceeding half aninch__.____________.. 2

2. Brown sand mottled with blue_ .. ___ .. ... . ... 15

4, Thinly laminated white, brown, and blue clays similar to No. 2...____.__. 5

5. Ferruginous sandstone.

Near the town of Warren, in Tyler County, these beds are seen in
contact with tlie Columbia sands in the following section in a well:

Section near Warren, Tyler County, Tex.
b .l J

Feet.
1. Red sand with spots of blue ... ... .. e e 40
2. Grayish-blue sand __ ... 3
8. Coarse brown sand with pink clays . ... . . ... ... 2
4. Pinkish-red sandstone with soft gray water sand .. ... ... ___ ... . __..._. 8

Few deep wells have been drilled in the vegions occupied hy these
beds, and until now only one has been bored for petrolenm-prospecting
purposes.

- Log of well drilled between Rush and Wolf creeks, about 2 miles from Neches

River, in Tyle'r: County, Tex.

Character of s.t,ru,t;n.. ‘ Thickness. | From— To—

Feet. Feet. Feet,
1(Clay ... ... el 8 0 8
2| Sandand gravel . ____ ... .. ________.... 160 8 168
8 | Clay - el | 4 168 172
4 | Coarse sand with some gravel.. ... _____ . ___. 428 172 600
5 | Blue shale with sightindications of oil and gas. 60 600 660
6 |Bluesand . ... ... ... .. . . ____ e 164 660 824

No division of this record is possible, but from the depth it must
have been drilled through the Fayette sands, the last 224 feet at least
apparently belonging to that division.

The eastern extension of the gray, white, bluish-gray, and yellow
sands and accompanying yellow and blue clays of the Columbia finds
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its greatest development in this region. Beginning at the Trinity
River these beds cover an area from 12 to 15 miles in width. In fthe
Village Creek region this width has increased to about 30 miles, which
is maintained as far east as the Sabine River, and apparently also
along the line of the Kansas City Southern Railway in western Louis-
iana. Their areal extent has not been mapped in Louisiana, but they
probably.cover the greater porfion of the territory generally classed
as long leaf pine flats. The sands appear in T. 8 S., R. 9 W., along
Hickory Branch, and also at Phillips Bluff on the Calcasieu River, in
T.8 8., R. 6 W., and at a number of places between. They are also
found in the Mendelsohn well about 2 miles north of Sulphur station,
where they are reported to be 200 feet thick and underlain by gravel.

Closely associated with these sands and within a short distance
from the surface the dark-blue clayey sands and clays give the’
water rising from them a peculiarly disagreeable fetid smell and
taste, similar to that from decaying vegetable matter. Even boiling
the water does not destroy its peculiar taste. The surface material
at these localities is usually dark grayin color and apparently almost
impervious to water, and in wet weather remains covered with water
for some time. These conditions are mnoticeable at Nona, Kount/e,
and otlier places. ) R

Several beds of clays are included in the division, but scmds
form the prevailing material, -Where.the Texas and New Orleans
Railroad crosses Village Creek these sands have a thickness of 20 to
30feet and their texture and grayish color maly be seen in the old ballast
pits of the railroad. Similar bluffs occur along the creek between
this point and the crossing of the Gulf, Beaumont and Kansas City
Railroad, in which locality the beds have a thickness of over 50 feet,
‘and occur as clear, white, fine sands overlain by brown and gray
mottled sands, showing in some places ferruginous indurations
resembling a brown sandstone. -

In the Kountze region the sands have a thickness of 46 feet and
over, as shown by well sections. Six miles west of the town the well
dug for the water station of the Gulf, Colorado and Santa Fe Railroad
shows a section of 46 feet, of which the upper 10 feet are mottled and
the lower 10 feet white sands. Twelve miles west of Kountze the
same sands are shown to be over 30 feet thick.
~ These sands form the surface deposits covering the higher grounds
in the neighborhood of Saratoga, Balson Prairie, in Hardin County,
and Sour Lake. In the neighborhood of Saratoga they are yellowish
white and contain considerable quantities of indurations of a soft
sandstone. These sandstones or indurations also occur in the
neighborhood of Sour Lake and at several places alon«r the Trinity
River.

The Columbia sands foun a very important member in the geologic
section of the Beaumont oil fields, as the expensive drilling in this
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field is due chiefly to these beds. It is also due to their water-bearing
qualities that the shallow wells drilled for water purposes in this
region afford so steady and liberal a supply that extensive areas of
rice lands are irrigated wholly from them.

The dip of these beds appears to be comparatively gentle, and while
their thickness is very irvegular, its average may be taken as appI 0Xi-
mately 200 feet.

Several deep wells have been drilled in the territory occupied by
these sands, but very few of the logs are available. In the Saratoga
oil field these sands appear in the Iooks well No. 1 to have a thick-
ness of 173 feet and to be underlain by a blue and white clay. In the
Libbie well, 3 miles farther west, the section of the well gives these
. sands a thickness of 135 feet. HHere they rest upon blue limy clay.
"T'he following is the log of this well:

Log of Libbie Oil Company’s well on the Joseph Blake tract, $ miles west of
Saratoga, Hardin County, Tex.

[Elevation, 90 feet.]

Character of strata. Thickness. | From— To—
Feet. Feet. Feet.,
1| Brownsandyclay - ...... ... ... . .___. 40 0 40
1V Graysand. .o . ... 20 40 60
3 | Gray sand with gas at 65 feet _... .______._... 10 60 70
4 | Grayish-brown sand with gas____ ... _._._.__ 10 70 80
5 | Grayish-brownsand _._______._____._..___.__ 55 80 135
6 | Blue clay with lime nodules __....__. _______. 18 135 158
7 | Grayish-blue sand with lime. _______________. 56 153 209
8 | Grayish-white sand . _____.___ ... . . __.__.._. 22 209 231
9| Gray sand. .. ... 39 231 270
10 | Gray sandy clay. ... oo ... 38 270 308
1) Graysand. .. .. .o ... | 10 308 | . 318
12 | Clay - A 20 318 388
18 | Gray rock with artesian water and small
quantities of oil immediately under the rock. 10 338 348
14 | Sand with oil .., _ _} ________________ P 5. . 8348 353
15 |.Clay s 5 353 - 858
16 | Sand___. 17 358 375
i7 | Clay 37 3 412
18 | Rock. . 13 412 425
19 | Sand 86 425 511
20 | Rock in thin layers with clay pdrtmgs e 1 511 523
1 { Rockand sand _.__.... .. ...l .. ... ... . 14 523 537
22 [ Sand and rock (bowlders) - ... ..oyl 48 537 585
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This well has since been drilled to a depth of 958 feet.

[BULL. 212. ~

During the

drilling some oil and two streams of hot water were encountered.
The first stream had a temperature of 100° and was found at about
938 feet, and a second, hotter stream was encountered at 950 feet.

On the Bridges survey, about 3 miles northeast of Sour Lake, the
Empire State Oil, Coal and Iron Company s well haq been drilled to

'

a depth of 1,284 feet.

Log of Empire State Oil, Coal and Iron Company’s well, Isaac Bridges sur vey,

Hardin County, Tex.
[Elevation, 95 feet.]
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Cha.racfer of strata.

Thickness.

From— To—
TFeet.' Teet, Feet.

Fine yellow sand . ._________._ . __ . ____.._._. 5

| Sand and clay mixed___. ... ____..__ I 10 : 15
Yellow sand_ . ... ... 50 15 65
Dark-blue clay ... __ .. .. ... 121 65 186
Bluesand - .. ... ... ... 15 186 201
Green clay - ... . 47 201 248 -
White sand _ ... .. _......___._____. SR | 82 248 330
Blue clay - .. ot 53 | 330 383
Whitesand .. ... 26 383 409
Blueclay _...._..__._. . 54 409 463
Sand and wood _ ... ... ... .. ... ... 13 463 476
Pale-blue clay_ .. ... . . _._____: 537 476 1,013
Gravel .. ol . 7 1,018 1,020
Paleredclay ... .. ... ________.... 16 1,020 1,036
Fragmentary rock. ... .___...._...___.. B 8 1,086 1,089
Blueclay . ..., 116 1,039 1,155
Solid rock. ... ... . 10 1,155 1,165
White sand _________ .. ... .. ._........ 21 1,165 1,186
Blue clay - ... ... .. H4 1,186 1,240
Blue clay with pyvites. ... ... . ... ... __ 44 1,240 1,284

number of salt licks and salt marshes occur.
the counfry from the I

In the Gold Thread well, southwest of Sour Lake, the blue clays
with calcareous mnodules are overlain by 160 feet of sand and ave
apparently the clays No. 12 of the above section.
It may also be noted that in the area occupied by ‘rhese sands a

These extend across
‘rinity to the Calcasieu and cover areas from a

few hundred yards to nearly 100 acres in extent. . One of the largest

of these marshes occurs in the immediate vicinity of Sour Lake, and
has an area of approximately 100 acres; another large one is located
2 miles west of the Libbie well at Saratoga, and has an area of
about 60 acres. v
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Few wells of which the records ave available have been drilled in
this eastern section of the Coastal Plain outside of the oil fields in the
immediate vicinity of Beaumont. At the Gulf, Beaumont and Kansas
City Railroad station the section shows 175 feet of clays and sands,
as follows: : : C

Section at Gulf, Beaumont and Kansas City Railroad station at Beawmont.

Feot,
1. ClaY - e 6
R Sand.__ ... .. e 2
8. Blueclay _____.._.......... P 37
4. Sand with shells . ... .____._ e e e e 4
5. Blue clay with thin streaksof sand . _. ... ... ... ... ... ... T
6. Sand with water - . . e 55 .

About 22 miles southwest of Beawmont, on se¢. 56, Texas and New
Orleans Railroad lands, a-well 104 feet deep shows 100 feet of mottled
clay overlying 4 feet of white sand. The deep wells at Landrum, in
Jefferson County, and near Winnie, in Chambers County, show the
same conditions. )

The following is the log of the Dixie Oil and Pipe Line Company’s
well, 3-miles north of Winnie, on the J. M. Durant league, in Cham-
bers County.

Log of well of Diaie Oil and Pipe Line Company, 3 miles north of Winnie, Cham-
bers County, Tex.

[Elevation, 2 feet.]

Character of strata. Thickness. | From— To—
Feet. Feet. .| Feet.
B T 1 NI 2 0 0
2 |- Yellow clay (2-foot log at 56 feet) ._..__..._.. 58 2 60
8| Watersand __._...._ _..._ e e 30 60 90
4 " Yellow clay - .. 90 90 180
5| Watersand _.______ % .. ... ... 124 180 304
6| Bluetounghelay ... .. ... ... ... 70 304 380
70 Water sand _. ... ... 43 | 380 623
8| Toughecelay. ... .. ... 212 623 835
9 Clayshells.._...-__._...-.__..._/ .............. 2 835 856
10 | Blue tough clay .. ... _._. e 20 856 876
11 | Bluerock . ... ... . 20 876 897
12 | Blue clay and shells ... . ... ... ...... 163 897 1,059
18 | Gray sandstone ... _~. ___. ... _..._._.. 1 1,059 1,060
14 | Toughelay ... ... ... 318 1,060 | " 1,378
15 | Clay with shells___.._.____._. el 62 1,878 1,440
16 | Hard shale ... .. . ... 20 1,440 1,460
17 | Soft clay ... .o ... 20| 1,460 1,480
18 | Gravel ... el 30 1,480 | - 1,510
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 GRAVELS.

- Lying at the base of the Columbia beds, and apparently more inti-
mately connected with them than with the underlying red and brown
sands, there generally occurs a heavy bed of beach gravel. This
gravel covers the whole of the territory occupied by the underlying
red clays and sands, and in many places overlaps other underlying
deposits as far north as the outerop of the Yegua clays. The gravel
is irregularly deposited, being found in heavy deposits at some local-
ities and in very small quantities at others, without any apparent
cause for the irregularity. Along the northern border of the forma-
tion there appears an intermingling of the sands and pebbles, but
. within a very short distance southward the gravels have generally
. disappeared from the sand beds.

The pebbles: forming these beds include clear and mllky quartz,
agate,- jasper, carnelian, and some chalcedony, with considerable
quantities- of gray-blue and black chert, and some crystalline rock.
The chert and some of the other pebbles have retained their angular-
ity to a considerable extent, which would lead to the conclusion that
they have not traveled any great distance. Most of the others arve
rounded and waterworn. While in some places the pebbles occur
mixed with sand or in an unconsolidated gravelly condition through-
out the greater portion of the field, as especially shown in the records
of the deeper well drillings, the pebbles are cemented by a white
calcareous matrix and form a conglomerate of variable hardness.

The actual areal extent of these gravels and conglomerates is not
known with any certainty, but they appear to be coextensive with
the Columbia beds and with them to pass under the overlying clays.
They are found in one or the other form in every well sufficiently
deep throughout the whole coast country from the Mississippi west-
ward to the Guadalupe River, and probably even farther west.

In almost every well drilled or dug down to them these gravels are
shown to lie between the two sands. In thickness they vary from 10
to 80 feet; their greatest thickness as well assgreatest areal develop-
ment is toward the eastern or Mississippi end, and they gradu-
ally thin out toward the west and southwest. They also lie at a
much greater depth in the western than in the eastern portion of the
Coastal Plain. Throughout the parishes of St. Marys, New Iberia,
and St. Martins they lie at depths ranging from 94 feet at Anse la
Butte to 150 feet 3 miles southwest of Jeanerette,® where they have a
thickness of 64 to 90 feet. In Arcadia and Vermilion they- have
thicknesses of from 41 to 80 feet, and lie at depths ranging from 140
to 170 feet in Arcadia Parish and from 100 to 170 feet in Vermilion.
In this region it is evident from Mr. Clendenning’s sections, as well
as those made by Mr. Hager,? that these gravels underlie the clays

a W. W. Clendenning, Geol. and Agric. of Louisiana, Part III, 1896, p. 243.
bCommunicated to writer by Mr. Lee Hager.
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succeeding the Columbia beds. The position of these gravels with
reference to the overlying deposits may be seen in the following logs:

Log of Pioneer Oil Company’s well ut Anse la Butte, La.

[Elevation, 45 feet.]

Character of stratu. Thickness. |  From— To—
: Feet. Feet. Feet.
1| Red Clay oo S 36 0 36
21 Redsand _ ... ... ...l .. 15 36 51
31 Graysahd - .. 23 511 7
4 | Gravel and gray sand _ ... ., .___:...__. - 40 4 114
5 | Gravel with wood ... ... . _ . . ... ._.._.. 40 114 154
6 | Sandstone ... ... ... .. _......... e 20 154 174.
7 Lighfgrzwel-_-_--...,_--.-____.-._..-_' ______ 16 174 190
8 | Sandstone.___. ____.____. e e 4 190 194
d| Graveland sand._ ... ... ___..__._. 26 194 220
10 | ROCK. oo 14 220 234
11 | Heavy gravel . _____ e T 16 234 250
12 | Sand, gravel, and oil ___.___ .l . ... ______ 35 250 | 285
13 | Coarse gravel ... . . _ ... ... ... - 43 285 328
W] Sand ... 5 398 | 833
15 | Sandstone. ... ... oo 1 333 334
16 | Sand and blue clay ... ... _.__. - 28 334 362
17 | Sand and gravel. ... ... ... ........ . 32 362 394
18 | Gravel .. .. 6 304 400
19 | Sand and clay . .__.___.._____ . 20 400 420
20 | Blueclay - ... . ... ... 71 420 491
21 | Rock, 18 inches sandstone with oil. . ____ .. C. ©o14 491 4923
22 | Blueshale 0. . . _ .. _ ...l ____... _. 42%’ 40924 585
23 | Sandstone. .__... .. ... ___.____. e 43 535 578
24 | White sand ... ... 51 578 629
25 | Rock with oil, flinty. . ____._._..___.. . 21 629 650
26 | Hardpan and clay . ... ... ... .. _.____.. 54 650 704
27 | Blue clay - .. ... I 446 704 | 1,150
28 | Bluesand . _..._..._.... P il 50 1,150 | 1,200
29 | Rock. ..._._. S . 20 1,200 | 1,220
80 | Blueclay ... .. ... . 14 1,220 | 1,234
BL| ROCK. ..« oo, 26| 1,284 | 1,260
32 | Oil sand and gravel, with oil and ‘salt water __ 1 1,260 | 1,2614-

Another well in the vi‘cin,i.ty gave gravels at depths between 40 and
50 feet, with another bed 50 feet thick between 150 and 200 feet.

[N
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~ Among the shallow wells the followm(r sections show near Abbeville,

in Vermilion Patish, La.:

Section near Abbeville, Vermilion Parish, La.

Feet.
1. Yellow clay .. . _- e e e s e e e 30
2. Blue clay - ... e iltill. 20
8.8and._ ... ___________ e i 30
4 Dlybluecmdgmycld,y....-_‘___,_;_...-..__,,__;____-__._V__._A__-._'_. 25
5. Sand. el 25
6. Gravel. .. el 40

In Arcadia Parish, 12 1miles north of Crowley, a section i% as follows:

Section 12 miles north of Crowley, Arcadic Parish, L.

v Feet.
1. Gray clay ................................ ... 50.
2. Blueclay . .. e 100
3. Gray sand _ . el 20
4. Gravel ... il 35
At Welsh, in Calcasieu, a well gives a section as follows: @
Section at Wélsh, Calcastew Parish, La.

Feet.

T 1 I +tog
2. Mottled clay ._..___ el e e el 70
3. Red quicksand __ ol 20
4. Chalky Clay . .. 50
5. Blue clay - o i 10
6. Beach sand and gravel ____________ ... ... ... el 100

In the western portion of Louisiana these gravels lie at a consider-
ably greater depth and are somewhat thinner than in the eastern
portion of the field. At Lake Charles the Watkins well No. 1 shows
44 feet of gravels mixed with sand, underlying sand, at a depth of 400
feet. At depths of 550 and 600 feet gravels also occur in this well,
which otherwise shows nothing but sands and clays throughout its
" entire 2,400 feet. At Sulphur the gravels appear at 300 feet and are
45 feet thick, and at Vinton, about 12 miles to the southwest, the
gravel beds are reached at a depth of 440 feet, having in that locality a
thickness of 25 feet. Here they are strong water-bearing beds.

In the Texas regions the gravels disappear in the vicinity of Hillister,
in Tyler County, on the Texas and New Orleans Railroad. Thisisthe
farthest south at which the siliceous pebbles have been seen. They
also pass under the Columbia sands to the west in the neighborhood of
Shepherd, in San Jacinto County, on the Houston, East and West
Texas Railway. They are, however, reported from every well drilled
to the south of the Columbia outerop. On Spindletop they appear in
the Higgins well No. 2 at 120 feet. In the original Higgins well of

aClendenning, loc, cit,
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1893 the black cherty gravel was passed at 200 feet. In the Lucas
" well and the Higgins well No. 1 the gravels occur at 245 feét, in the
Geyser Development well at 295 feet, and in the Treadway at 454 feet.
Westward the Texas Gulf Coast Land and Oil Company passed
through 40 feet of conglomerate at a depth of 360 feet. In the Bryan
Heights well near Velasco, in Brazoria County, the gravels were
reached at a depth of 735 feet. At Damon Mound the gravels-are
associated with shells at 171 feet in the Herndon well and at 255 feet
in the Guffey No. 1, about a mile to the northwest. - In this latter
well they have a thickness of 18 feet, while in the Herndon well they
show only 6 feet. " The thickness shown in the Velasco well is over 10
feet, but the actual thickness i$ not known.

It appears from the above well records that tlnolmhout the whole
of the Texas region these gravel beds are much thinner than in
Louisiana. In the Texas wells they range from 10 to 26 feet, except
in the Gulf Coast well as given above.

At the time of the deposition of these gravels the land must have
stood at a comparatively slight elevation above the level of the sea
and have had only a moderate inclination seaward, since their dip as
shown by the borings does not at present exceed 9 feet per mile.

The determination of the age of these gravels and their eorrelation
with similar deposits elsewhere are somewhat difficult, and involve
questions which can not be definitely answered without carefully
tracing the beds over extensive areas toward fhe northeast. What-
ever their age, whether late Tertiary or early Pleistocene, they should
probably be correlated with the Plateau gravels of central Texas and
the Uvalde formation of southwestern Texas, as described by Hill,
and with the latest episode of the Lafayette formation east of the
Mississippi, as described by McGee, or, more properly, the earliest
Columbia. Since these deposits of coarse material were probably laid
down at the margin of a transgressing sea, they can not be regarded
as strictly contemporaneous, except along lines parallel to the former
sea margin. o

Like their associated ovellymg sand beds, the presence, thmkness,
and position of these gravels are of the utmost importance to the
well dr ille1 They are usually strongly water bearing, and the driller
after water is almost certain to get a considerable supply when he
reaches them. To the oil-well driller these gravels often offer a strong
barrier to his further progress. The rotary method of drilling is not
adapted to raising such heavy material to the surface, and more than
one well has been lost because the driller was not prepared to handle
this gravel when reached. Where the gravel beds are heavy the
driving of the casing has usually to be resorted to. This entails con-
siderable risk, and often the loss of the well by damage to the casing.

Bull, 212—03——35
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CHANGES OF LEVEL DURING DEPOSITION OF COASTAL PLAIN
FORMATIONS. o

At the close of the Kocene the Frio clays occupied a broad belt
above sea level and formed the coast line of this portion of the conti-
nent. The coast had been rising for a long time, and then remained
practically stationary at a comparatively high level long enough to
permit of the extensive erosion to which the Frio beds have been sub-
jected, and at the samne time to permit the deposition of some 900 to
1,000 feet of sandstones and limestones in the comparatively shallow
water offshore. During the deposition of these sandstones and lime-
stones there appear to have been considerable oscillations, the land
sinking toward the east and rising to the west. ‘It formed a low sandy
shore, with broad stretches covered at intervals by tide.

TFollowing the deposition of these sandstones the land began to sink
again, and confinued sinking until a depth of at least 500 feet was
reached throughout southeastern Texas and southwestern Louisiana.
This sinking enabled the deposits then being laid down to cover a very
wide stretch, extending as far northward as the old Cretaceous shore
line in the Texas areas and in some places overlapping it. These
deposits, however, did not completely submerge the whole of the
Eocene of Texas. Some of the higher divides appear to have been
above water at that time, as they are not covered wifh the brown sands
and sandy clays of these later deposits and there are no evidences of
their ever having been covered. It was during this period that the
brown sands, sandy clays, and gravels of the Lafayette were laid down.

Another change took place and the land again began to rise. The
elevation was apparently at a more rapid rate than the previous
depression. This elevation gradually increased until the present
shore line in the Texas areas had an approximate elevation of 400

“feet and the Lafayette shore lay at least 150 miles seaward.

This elevation of the land continued for a period long enough to
permit of the removal of these sands from a very large area and the
formation of wide channels along the courses of the rivers and the
deposition of the heavy beds of gravel which now everywhere cover
the lower levels of the country.

During this period the rivers then in existence had extended their
channels seaward, and the Brazos, Trinity, and Sabine united in their
lower reaches and flowed for miles through a single channel.

Following this high continental condition was-another depression,

~ and the brown and gray sands and sandy clays of the Columbia epoch
were deposited. Again the sea enroached upon the land, but not
nearly to the extent it had done during the preceding Lafayette, as
the present shore line sank only to a depth of about 100 feet below sea
level.
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This sinking appears to have been accompanied with a series of
oscillations or tilting of the land, and it was probably during this
period that a considerable part of the flexing or faulting of the beds
which resulted in the formation of the anticlines, or lines of dome-
shaped elevations, took place.

Again the sea began to recede, and the Columbia sands were raised
above the level of the water. Iigh-level conditions again prevailed,
and there followed a period of nearly stationary conditions with only
a few slighf oscillations. The flexing or folding that was active in the
preceding period evidently continued through this also, and the domes
were raised still higher, until probably theiv crests approached the
snrface of the water and formed reefs and islands ocecupied by such
marine shallow-water life as the Ostrea.

The land subsequently tilted seaward, and it was during this time
that the disposition of the Beaumont clays took place. These clays
and muddy deposits associated with them were evidently laid down
in water comparatively shallow and subject to i)l'olo1lged periods of
alternate marsh and lake conditions. They are very generally filled
with stumps and logs, and at a depth of from 45 to 100 feet appear to
have had a period of vicissitudes very closely approaching those to
which the overflow bottom lands of many of the present rivers arve
subject. Marshy conditions doubfless ocecurred, and during that time
the cypress appears to have flourished. Iloods brought down from
the higher grounds the dead and fallen wood and other débris, and:
the small streams and rivers, upon entering the comparatively quiet
waters covering these flats, dropped their burdens, which were after-
wards assorted and distributed by the tide.

A further slight rise took place and these clays became dry land,
and the shore line was moved much farther southward, until it prob-
ably stood about where the Trinity shoals are now situated. The
final change followed this elevation and present conditions were
inaugurated; the sea again began to encroach slowly upon the land,
which it appears to be doing at the present time, at least in the region
eastward of the Trinity, though west of that river the land is slowly
rising. ' ’

It appears that the area between the Brazos and Guadalupe rivers
was less affected by these changes of level, and that even in Lafalyette
times this area formed a ridge extending seaward, and that through-
out all the fluctuations it maintained a comparatively higher altitude
than the regions on either side. ’

Evidence pointing to the same conclusion is the presence of beds
belonging to the Miocene and early Pliocene at the surface through-
out several portions of the margin of the western Coastal Plain, while
these beds do not appear anywhere throughout the eastern end, but
lie buried to a depth of several hundred feet.
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GEOLOGY OF THE OIL POOLS.
ENUMERATION OF OIL DISTRICTS.

The foregoing acecount of the Gulf Coastal Plain has been given in
some detail in order that the geologic environment of the oil pools
might be readily understood. The latter, so far as they are now
- known, occupy an extremely small fraction of the region described.
Excepting the Spindletop pool, their limits are in no case deﬁﬁed with
any degree of accuracy. Itis probable that the actually productive
territory will be confined to small areas similar to the Spindletop pool,
which may vary in'extent from 200 to 2,000 acres.

The districts which at present give promise of productiveness, and
which will be described in the order given, are the following:

In Texas: :
1. Beaumont district, including Spindletop.
. Port Arthur-Sabine Pass district.
Sour Lake district.
Saratoga district.
. Dayton district.
. High Island district.
. Columbia district.
8. Velasco.district.
In Louisiana:
" 9. Jennings district.
10. Anse la Butte district.
11. Sulphur district.
12. Vinton district.
18. Hackberry Island district.
14. Minor Louisiana localities.

=TSSR WOw

It is not. implied that the districts mentioned above include all the
productive territory in the Texas-Louisiana field. It will readily be
understood from the geologic conditions alieady described that pre-
diction in this field is exceptionally hazardous. On another page the
- most favorable regions for prospecting are indicated, but it is entirely
within the range of possibility that elsewhere than in these apparently
favorable localities oil may be found in commercial quantities. -All
that can be said with regard to the greater part of this field is that
no eviglence of the existence of such deposits has yet appeared, and the
only way in which their presence or absence can be definitely deter-
mined is by systematic and expensive drilling.

BEAUMONT DISTRICT.

This district includes the small area which is actually productive,
generally known as Spindletop, and a much larger surrounding area
in which active prospecting has been going on for more than a year,
but which has not yet developed any paying wells. The Spindletop -
pool will first be described and then the surrounding unproductive -
portion of the district.
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SPINDLETOP POOL.
LIMITS OF THE POOL.

' The delimitation of this-pool, as shown on the map (fig. 3, p. 86),
“has been practically completed by a series of borings made on almost
every side of the heights and in close proximity to them. Outside of
the line indicating the limits of the pool these borings have in every
instance proved to he dry holes. To the south two wells—the McFad-
den oil and gas well (No. 40) and the Hebert well (No 39), drilled to
depths.of 1,500 and 2,000 feet, respectively—have been abandoned.
On the east the Gober No. 1 (No. 37), 1,840 feet; the Stribling (No.
36), 1,530 feet; and a little farther east the United States No. 7 (well
No. 38), 2,100 feet. have all been abandoned as dry. Northeast and
north there are several wells of different depths, but most of these
have been abandoned as dry. Among them are the Bayou City (No.
12), 2,010 feet; the Treadway (No. 18), 1,800 feet; the Allyne (No. 13),
2,015 feet; the Chicago Crude (No. 21), 1,650 feet; and the T. and
N. O. Company’s well (No. 17)—the celebrated ‘ Keiser-Kelly”—
2,160 feet. In the same region the Slaughter-Masterson (No. 22) and
the Harby (No. 4) wells arve dvilling. The Slaughter-Masterson is at
present (May, 1902) one of the deepest wells in the field, being at a
depth of more than 2,250 feet. The Harby has reached a depth of
1,840 feet. ) : '
~ On the west and southwest the Aeme (No. 45), 1,680 feet; the
Trenton Rock (No. 30), 1,500 feet; the Buffalo (No. 28), 1,400 feet, and
the Federal Crude (No. 29), 2,350 feet, have been abandoned. A test
well is now being made of the Federal Crude, and arrangemeénts have
~ been made to drill to 3,000 feet if necessary. '

These wells, all of which go to considerably greater depths than any
of those within the productive territory, practically limit the Spindle-
top pool to an oval area about 3,000 feet in length and 2,700 feet in
width. This gives a total productive area of about 200 acres. The
longer axis of the pool lies approximately southwest and northeast.

CHARACTER OF OVERLYING BEDS.

Notwithstanding the great number of wells which have been.drilled
on Spindletop, it is somewhat difficult to obtain accurate detailed
well records.. While the drillers and owners can supply the depth at
which oil was found, very few appear to have kept anything like a
_reliable log. The general consensus of opinion, based on statements
- of the drillers and on the few logs obtainable, appears to he that the
first 500 feet of strata from the surface are composed of sands and
clays, with occasional deposits of shells and thin, irregular seams of
sandstone. At depths varying from 500 to 600 feet many of the wells
have passed through limestone and sandstone, which from their irreg-
ularity and fractured condition are looked -upon as large bowlders.
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From their size and position it is, however, more probable that these
so-called bowlders are fractured beds brought into their present con-
dition by the uplift of the dome: TFollowing these limestones 1is
another series of clays, sands, shells, and limestones extending down
to the so-called cap rock, which is a limestone of the same age as the
overlying beds. It is of variable thickness, ranging from 3 to 50 feet.
- Throughout the beds, from the depth of 500 feet downward to the cap
rock, occasional oil-bearing horizons are met with. Some of these
exhibit considerable strength, and have in several wells been heavy
enough to interfere with the drilling. Very heavy gas pressures have
also been met with between the 500-foot sandstone and the cap rock.

The depths at which the cap rock has been struck varies between
900 and 1,000 feet. A few have fallen below the 900-foot mark, while
some have slightly exceeded 1,000 feet.

CHARACTER OF THE OIL ROCK.

The oil rock is a dolomite, fairly uniform in composition and
structure. It is not a pure dolomite, but contains a considerable
preponderance of calcium over magnesium carbonate, sufficient to
cause it to effervesce rather briskly in cold dilute hydrochloric acid.

The most striking characteristic of the oil rock is its extreme
porosity. In some wells, under the pressure of the escaping oil and
gas the rock was broken down and large quantities were carried up the
casing to the surface, appearing as coarse sand or gravel, the frag-
ments varying from a very small fraction of an inch to an inch in
diameter. In addition to this disintegrated rock many large frag-
ments were thrown out by the gushing oil, their size being limited
only by the size of the casing. These fragments always have a porous
structure, and even their most compact portions, as shown under the
microscope, contain a larger proportion of vacant space than most of
the oil-bearing Trenton dolomite of Ohio and Indiana. In addition
to these minute spaces between the crystals composing the rock, such
as characterize ordinary oil sands, the rock contains many large
cavities, certainly as much as an inch across and probably very much
more. Naturally the maximum size of these cavities can mnot be
determined from the rock fragments which form their walls, but
there appears to be nothing unreasonable in the supposition that
they may in some cases be measured .in feet rather than in inches.
Reports from drillers of tools dropping several feet after passing
through the cap rock are in support of this view, though such reports
are always to be aceepted with caution.

" The cavities in the oil rock are always lined with a layer of crystal-
line calcite, the free ends of the crystals extending into the open
spaces. It is evident, therefore, that the latest action of the circu-
. lating liquid in these cavities has heen that of deposition rather than of
solution, although the latter must have been at one period extremely
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active. TFrom the samples of the oil rock thus far obtained it is
impossible to make any accurate determination of the relative volume
of the open cavities, but the proportion can hardly be less than one-
third, and may be somewhat more when account is taken also of the
minute spaces between the crystal grains of the more compact portions
of the rock. '

The exceptional character of this oil rock explains in a measure the
remarkable features of the Spindletop pool. Its extreme porosity
favors the storage of a very large volume of oil, and also favors the
yielding of this oil with great rapidity when the reservoir is tapped.
It also favors the early exhaustion of the oil in the pool and its rapid
replacement; by the underlying brine.

From some of the wells, along with the. dolomite large pieces of
crystalline gypsum or selenite have been thrown ouf by the escaping
oil. Their surfaces are always deeply corroded, giving evidence that
they have been subjected to the action of some solvent.

Another important accessory mineral in the oil rock is native sul-
phur. Large crystals, an inch or more in length, have been obtained
from many of the wells, and it is reported by several of the drillers
that the oil rock is overlain by a heavy bed of sulphur. In the
National Oil and Pipe Line well No. 1 this sulphur deposit is claimed
to have a thickness of 40 feet. A large amount of material was
brought out by the bailer, consisting of coarse sand, about 25 per
cent of which was pure sulphur and the remainder granular dolomite
and crystalline calcite. The grains are slightly rounded, probably
by the friction of the bailer, and the sand is doubfless derived from
the disintegration of a soft dolomite in which the sulphur erystals are
embedded. In wells Nos. 2 and 3 of the same company a similar bed
of pure sulphur is reported, separated from the oil rock by from 23 to
26 feet of sulphur-bearing sand. In the Heywood wells Nos. 1 and 2
this bed of sulphur is also recorded, and there is said to be about 70
feet of it in’ Gladys well No. 3. A similar bed of sulphur is claimed
to underlie 10 feet of oil sand in the Higgins well No. 1, but does not
appear in Higgins well No. 2 nor in the Lucas well. It is also absent
in the Geyser Oil and Development well on the north side of the hill.

BED3 UNDERLYING THE OIL ROCK.

While the actual thickness of the oil-bearing beds throughout the
greater part of the pool is undetermined, certain minimum thick-
nesses are known, as wells have been drilled as deep as 77 feet into
these beds, and one well has gone down to a depth of 96 feet without
passing through the oil rock.

Only a few wells on Spindletop have passed entirely through the
oil rock, and there is therefore little information available concerning
the character of the underlying rocks. The Robertson well, toward
the western side of the pool, is veported to have passed through 50
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feet of oil rock and a distance of 100 feet into a white limestone under-
neath. No samples of the latter were obtained, but from the descrip-
tion given by the driller it is regarded as at least probable that this
bed is gypsum rather than limestone. The thickness of 50 feet for the
oil rock indicates that the bed thins out toward the western edge of
the pool.

The Higgins No. 3 well passed through 19 feet of oil rock at a depth
of 855 feet. This was cased off and the drilling continued, with a
view of determining whether or not there were any lower oil-bearing.
horizons. A second -bed of oil rock was reported, 21 feet in thickness,
below which the drill penetrated 70 feet of rock similar to that found
in the bottom of the Robertson well. The Higgins Company put
down another test well in the immediate vicinity of the No. 8, which,
after passing through the oil rock, entered gypsum at about 1,040 feet
in depth, and at 1,650 feet encountered salt, which continued to a
depth of 1,960 feet, where the drilling stopped. The entire thickness
of the salt is not known.

STRUCTURE OF SPINDLETOP POOL.

In the racords of wells drilled on Spindletop the only horizon which
~ can be identified with any degree of certainty is the oil rock itself.
It is generally supposed that the so-called cap rock on which the casing
is set represents the same stratum in every case, but this is by no
means certain. Each driller decides when he has reached a bed suf-
ficiently solid to set his casing, and this point probably varies rather
widely, which explains in some measure the differences in reported
depth to the cap rock in closely adjoining wells, and some, at least,
of the apparent irregularities in the surface of the oil rock. KElimi-
nating these minor irrégularities the structure of the pool appears to
be that of a dome .or quaquaversal with steep sides and rather flat
summit. The dome in the beds at the oil-bearing horizon coincides
closely. with the surface elevation, Spindletop Hill, although the dips
of the beds around the margin of the dome are much steeper than the
corresponding slopes of the land surface.

The accompanying sections across the pool on the lines shown on
‘the map, nearly at right angles to one another, show the structure so
far as it has been made out. Outside of the producing territory the
- numerous wells which have been put down, some to depths of more
than 2,000 feet, fail to reach any stratum which can definitely be
correlated with the ‘‘cap rock.” Hence the'lines indicating structure
can be extended beyond the limits of the field only by inference.
All the indications are, however, that the dip away from the dome is
very abrupt, possibly more so than shown on the sections. These
seckions are drawn upon a natural scale—that is, the horizontal and
vertical scales are the same—and the lines represent the.actual slopes
of the beds so far as they can be determined from data now in hand.

’ @
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The section A—A crosses the eastern side of the hill, its direction heing
N. 48° W., coinciding very nearly with the southwestern boundary of
the Hogg-Swayne tract. Along this line the arching of the strata is
not very striking, although there is considerable ascent from thé
Guffey No. 9 to the National No. 1, and then a slight descent to the
Geyser-Kaltenbach, which is the last well in this part of the pool from
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F1a. 2.—Sections of Spindletop oil pool. (See map, P1. IIL.)

which a record was obtained. Continuing the line about 2,000 feet
beyond the Geyser-Kaltenbach, the Chicago Crude. well is reached.
This is a dry hole, and to a depth of 2,100 feet encountered nothing
which could be identified as the oil-bearing bed of the Spindletop
pool. It is evident, therefore, that the oil rock either dips very
rapidly toward the north between these two wells or does not retain
its peculiar characteristics beyond the limits of the productive terri-
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tory. Or the failure to find the oil rock in any of the wells outside
the proved field may be due to a combination of these causes.

The second section, B—B, is upon aline N. 15° K., coinciding approx-
imately with the long axis of the pool. It shows very clearly the
arching of the ‘strata in this direction. About 1,100 feet beyond the
Denver and Beaumont well, toward the northeast, is the Big Jumbo, a
dry hole, which stopped, after passing 14 feet into limestone, at a
depth of 2,000 feet. This is not certainly identified as either the cap
or oil rock, but probably represents approximately the horizon of the’
latter, which .would indicate a steep dip, about 40°, immediately
beyond the margin of the productive territory. The same indications
of very steep dips away from the pool are afforded by all the dry
wells which have been drilled -immediately about its margin.

‘WELL SECTIONS.

Several sections of wells in the Spindletop pool have already been
published, notably that of the original Lucas well. Considering the
number of wells drilled in this small area, very few logs having any
degree of accuracy are obtainable. The method employed in drill-
ing—by means of the rotary drill, which is described on a subsequent
page-—does not favor the keeping of accurate records. The only
means which the driller has of determining the character of the mate-
rial which he is passing through is its relative hardness and the
material brought up by the return-water flow. By the caving in of .
the sides of ‘the hole below the casing any soft material which has
been passed through and not cased off may be brought up, and not
necessarily represent the bed atthe bottom of the well, but a mixture
of materials from variods depths. A few logs have been kept with as
much accuracy as the method of drilling permitted, and two of these
will be given, chiefly to indicate the extreme variability of the
materials overlying the oil horizon.

Log of the Géyser—]x’altenbach well, block 23, Spindletop.
‘[Elevation, 25 feet.]

Character of strata. Thickness. | From— To—
 Teet. Feet. Feet. )
-1} Yellowelay - ... e , 20 -0 20
2 | Quicksand_ . ._________.____ e 36 20 56
3| Blueclay. oo i 134 _56 190
4 | Quicksand. . ... ... 105|190 295
5 | Coarse gravel ... . . ... 20 295 315
6| Blueclay. ... . ... 10 315 325
7 | Hard blueshale_ ... _._ . ... . ... 4 325 329
8| Blueclay....... e 51 ( 329 | 880
9 | Coarse gravel - ... . .. .. . __.___..._._. 17 380 397
10

Blueclay . .. ... 13 397 | 410
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Log of the Geyser-Kaltenbach well, block 23, Spindletop—Continued.

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
2
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

50-

51

" Character of strata. Thickness. | From— To—
. Feet. Feet. Feet.
Coarse gravel ... . ... 18 410 428
Coarse sand with gas _______________..___..._ 37 428 465
Blue clay . .- 15 465 480
Blue clay mixed with small bowlders .._.__.. 15 480 495
Quicksand. ... [ . i 12 495 507
Blueclay._ . . . ol ao.. 83 507 590
White lime rock. ... [ 10 590 600
Sulphur and oil sand. ___._ . I 2 600 602
Blue sand rock ... _._. e e 18 602 - 620
Hard white lime rock . _______.._._____. . 5 620 625
Blue clay. - . 7 625 | 632
Soft sand rock._ ... ... ... ......, 1 632 643
Hard white ime rock. ... .. _______.____._. 1 643 644
‘Blueclay. ... ............. e 38 644 652
Soft sand rock . __ ... 5 652 657
Blueclay. ..o oo 23 657 680
Shell formation.._ ... ... . . ______. 37 680 iy
White lime rock. .. ..o 20 717 737
Gray €lay - oo oo e 11 787 748
White lime rock _..__.. S 1 748 749
Gray clay with shells.___.___._. P 31 749 780
Shells. . in o i e 7 780 787
Blue cl'(iy ___________________________________ 7 787 794
 Grayclay. ... ... _._.._. e 16 794 ~ 810
Shells. . . 2 810 812
Ol 8and . ..ooooe e ‘ 3 812 815
Blueclay ..o . 5 815 820
Hard limerock. .. ... ... . .. _._._._... 4 820 824
Black sand . .... ... ... 6 824 830
White lime rock .. . ___ .. . .. ... A 2 830 832
Soft dark shale_.. . .. e e 13 832 845
Soft white liine rock. .. e 7 845 852
Soft dark shale_ ... 18 852 - 865
Blue sand T0CK_ - .- - oo 5 865 870
Quicksand _ ... ... ... 1 12 870 882
White lime rock. ... ... ... _____. e 3 882 885
Sand showing oil ... ._...._....__. . 12 885 897
Blueclay - ..o 10 897 907
Tron pyrites. ... ol 2 907 909
Dark clay. . .. 3 _ 909 912
Oil sand ... . iilll. 18 912 930
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[Elevation, 25 feet.]

Log of Higgins well No. 2, near southern margin of Spindletop pool. -

10
11
12
13
14
15
16
17
18
19
20
a1
22
23
24
25
26
Py
28
29
80
31
32
33
34
35
36
37

38
89
40

" Character of strata.

Thickness.

From— To—
Feet. Feet.i Feet.

Soil, black sandy loam .. ___________________. # 0 ‘ k3
Yellow clay with red streaks. ___....____._.___ 34 Y 4
Blue clay with limy concretions_ . . et 12 4 16
Bluish-gray sand ... __....___.._...__..__. 6 16 .22
Yellowish-colored clay with lime ___.._...__. - 22 30
Dark-blue clay with some lime and shells_ . _ .. 10 30 40
Gray sand ... 16 40 56
Bluesand - ... ... ... . _.___.._____:.... 13 56 69
Blue clay with pyrites . ... ___.____..._.__. 51 69 120
Blue sand with some clay and small pebbles . 26 120 146
Fine bluish-gray sand - ____ .. ... _......._.... 10 146 156
Fine gray sand __.._._______ e 31 156 187"
Fine gray sand with black specks .._.._.. . 10 187 197
Bluish-tinted gray sand__ .. ____._. ... ..__.. 65 197 262
Dark-gray sand with black specks...._....... 9 262 271
Fine dark-gray sand. _.._____._.__.__..._____ 44 271 315
Fine grayish-tinted sand. _____._____._______. 35 315 350
Fine grayish-greensand _.__._____ ... ______ 50 850 400
Fine brownish-gray sand ______ .. .....______. 40 400 440
Fine brown sand with shells___.____ . _____. . 30 440 470
Fine brown sand with broken shells . .____. 21 470 491
Coarse blue sand with broken shells. .. __..___ 9 491 500
Very finemuddy sand - ______..____._______. 47 500 547
Very fine bluish-gray sand.- ... ___._._..._.._. 17 547 564
Very fine gray sand with bluish tint.__...____ 48 564 - 612
Fine gray sand with bluish tint.___._.______. 12 612 624
Fine sandy clay (fish bones at 628 feet) .. ___. 42 624 666
Fine blue sandy clay ..... el 6 666 672
Very fine light-blue sand . ....__...._...._. 13 672 685
Light-blue rock . ... .. .. 43 685 728
Bluish-gray sand ... . .. .. ._._...___. 8 728 736
Light-gray sand with shells_________________. 14 736 750
Marl with small shells_ ._ ... ____._.._ 6 750 756
Light bluish-gray sand and shells _._____.___. 5 756 761
Fine sand and shells. ... _._...... R 64 761 825
Very fine dark brownish-gray sand. ____. el - 49 825 874
Hard grayish-blue sandy clay, with shells and . .

heavy indications of oil .____......_....___. 26 874 900
Dark rock 2 feet, shells 1 foob ... ... _._. 3 900 903
Dark grayish-blue sand with some clay...__.. 12 903 . 915
Lignite oo ieiiaan i b 915 920
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Loy of Higgins well No. 2, near southern margin of Spindletop pool—Continued.

Character of strata. Thickness.| From— To—

Feet. Ieet. Feet.
41 | Bluish-gray sand with shells___._______.__.___ 34 920 954
42 | Bluish-gray 10CK - oooooooiil . 4 954 958
43 | Very fine grayish-brown sand with shells .__. 24 958 982
44 | Very fine sand with shells - ._____ ... ___.___. 13 982 995
45 | Dark gray rock, “caprock’. . . ... ... ... 5 995 1,000
46 | Coarse dark gray sand with oil. .. ... R ‘ 6 1,000 1,006

LIST OF PRODUCING WELLS IN SPINDLETOP POOL.

The following list gives the names of the wells in the Spindletop
. pool which have shown a yield of oil sufficient to be considered of
commercial importance. It is as complete up to June 15, 1902, as it
has been possible to make it by consulting numerous sources of infor-
mation, although there are doubtless some omissions and inaccuracies.
This is especially the case with the ownership of the wells, which is
‘subject to frequent changes, and is sometimes difficult to determine.
The size of the bottom or inner casing and the depth of the well have
been given wherever ascertained. Not all of these wells are to be
credited with actual commercial production, since many of them,
after having been ‘‘brought in” and allowed to flow long enough to
free themselves of any obstructions, have been closed up and never
connected with a tank or pipe line. They have been potentially pro-
ductive but actually dead. The reason for this has been the lack of
facilities for storing or transporting the oil.

Producing wells wn Spindletop pool.

nﬁot?p. " Name of well. Name‘of owner, (%:?n(g D?gﬁ.of
! Ivlwhes. Feet.

1 | McFadden No.1....._.| J. M. Guffey Petroleum Co ... 6 1,139
-2 | National No. 1 _______. National Oil and Pipe Line Co. 6 1,018
3| GladysNo.1.....__._. J. M. Guffey Petroleum Co ___. 4 1,070

* 4| Higgins No. 1________. Higgins Oil and Fuel Co...._.. 4 1,040
. 5| Gladys No. 2..._..._.. J. M. Guffey Petrolenm Co ... 6 1,092
6 | Heywood No. 1.__._._. Heywood Oil Co .. .__.__.__. 4 925

. 7| GladysNo. 3 .......... J. M. Guffey Petroleum Co ... 6 769
8 | Starand Crescent No. 1.| Star and Crescent Oil Co _.___. 6 935

9 | Gladys No. 4 ...._..._. J. M. Guffey Petroleum Co ... 6 765
10 | Heywood No: 2._._.._. Heywood Oil Co -........._... 6 967
11 | McFadden No. 8 .__._. J. M. Guffey Petroleum Co ._..| 6| 1,028
12 | McFadden No. 2 ...._{.... Y« Lo PN 6 976

McFadden No. 2
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Producing wells in Spindletop pool—Continued.

No.

u?;lp. Name of well. Name of owner. Ei:?n?; De‘gg{ll.of
Tnches. .Feet‘
13 | Heywood No. 8_..__._. Heywood Oil Co ..._......__. 6 950
14 | Hogg Swayne No. 1_.___| Hogg Swayne Syndicate ... _... 2 1,006
15 | Higgins No. 2 ... ... Higgins Oil and Fuel Co .. _.__. 6| 1,000
16 | ColumbiaNo. 1...__._. Columbia OilCo._____..._____. . 8 796
17 | National No. 2.........| National Oil and Pipe Line Co . 6 974
18 | Spindle Top No. 1...... Spindle Top Oil CO ._......._. 4 940
19 | Ground Floor No. 1 ._.| Ground Floor OilCo......._._. 6 971
20 | Glayds No.5 __.._.__.. J. M. Guffey Petroleum Co _._. 8 830
21 | Yellow Pine No. 1..._. Yellow Pine Oil Co_._.._._.._.. 6 957
22 | CoxdJosey .........._. Alamo City Oil Co_....__....__ [
23 | Manhattan No. 1 _____. Manhattan Oil Co - _...__..___. 4 937
24 | Darragh _.___.___.___. St. Marys OilCo.-...._...______ 6 970
25 | Cattlemen’s .. _._.____. Cattlemen’s Oil Co _......____. 6 935
26 | Alamo ... ..____.... Alamo OilCo.. ... .. PO 6 960
27 | Beatty ... ....__._. Beatty OilCo.. ... __. 6 1,017
28 | Export No. 1 _________. Export Oil and Pipe Line Co. .. 6 1,060
29 | El Beaumont._.....___. El Beaumont OilCo ._..______. 6 920
30 | National No. 8 _._..._. National Oil and Pipe Line Co . 6 965
31 | Fountain_._.____.___.. Fountain Oil and Fuel Co__.._. 6 938
82 |ElPaso._............. | ElPasoQilCo.._ . .._...___. 6 1,025
33 | Spangler ______.______. Merchants and Mechanics. ... .. [ .
34 | Palestine and Brut ____| Palestine and Brut OilCo.____. ' 8 924
85 | Mississippi and Texas. . Mississippi and Texas Oil Co . . (11 I
36 | Federal Crude (Grace)_| Federal Crude and Grace Oil 6 1,025
Companies.
37 | Missouri, Kansas and | Missouri, Kansas and Texas 6 1,027
Texas. 1 0il Co. :
38 | Gober No. 2.__.._____. Gober Oil Co - ... ..........._. 6 840
89 | Drillers .__..._._.___.. DrillersOil Co- .. ... ... i G 1,020
40 | Fort Worth __________. Fort Worth Oil Co__.__...___. (0 A
41 | Gladys No. 6 ... _..._. J. M. Guffey Petroleum Co....| 6 1,028
42 Bele\a,rumlont Confederated| Beaumont Confederated Oil Co. 6 975
o. 1. .
43 | Buffalo .___.._._...__.. Buffalo Oil Co..... ... ... 6 960
44 | Enterprise ... ..... Moore Skinner Com. Co..__ ... g (7 O
45 | Georgetown Waco. ... Georgetown and Waco Oil Co.. 6 950
46 | Oteri No. 1____.....___ Oteri Syndicate._ ... .. el [
Geyser Oil Development Co. ...
a7 Geyser-Kallénbach . {Ka.llenbach il Co....... ... 6 930
48 | Eureka ... _._.______. Eureka Oil Co.......__..._.._. 6 920
49 | Trenton Rock _......_. ,Trent'on Rock OilCo.._........ 6 1,044

Trenton Rock
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Producing wells in Spindletop pool——Conﬁnued.
No. . Size of | Depth of
n(:;lp. Name of well. Name of owner. casing. well,
) Inches. Teet
50 | Queen of Waco_..._... Queen of Waco Oil Co......... 6| ...
51 | Star and Crescent No. 2 | Star and Crescent Oil Co. ... .. 6| ...
52 Geélman-American No. | German-American Oil Co...... 6 956
53 | Paragon ... ........ Paragon Oil Co.._...__.___.__. 914
54 | Cincinnati-Beaumont - . Cigcinnati and Beaumont Oil 925
0. :
55 | King. ... o.ooo..... King Oil Co__.._...._. SRR 960
56 | Detroit, Beammont and | Detroit, Beaumont and Home 937
Home. 0il Co.
57 |*Alabama . ... ... ___. Alabama Oil and Pipe Co...._. 6. _...._.
58 | Hogg-Swayne No. 2_.__| Hogg-Swayne Syndicate ._...._ 6| _....._.
59 | Commonwealth .__.__. Commonwealth OilCo......._. (V)
60 Tvl&\rfntieth Century | Twentieth Century Qil Co --... 6| ...
o. 1. .
61 | Manhattan No. 2 .__._. Manhattan Oil Co _____..__. - 8 1,009
62 | Hogg-Swayne No. 3..._| Hogg-Swayne Syndicate ....... (7 I
63 | Geyser -- ... .......... Geyser OilCo ... - 6 1,023
64 | Gladys of Beaumont.__| GladysOilCo__.___.__.____.._.. ) 1,025
65 | Saratoga ... ......_._. Saratoga Oil and Pipe Line Co. 6| ...
66 | G gTr mla n - American | German-American Oil Co...._.. 8 920
0. 1. .
67 | Hogg-Swayne No. 4....| Hogg-Swayne Syndicate__..._. 6 1,060
68 | Houston-Beaumont . .| Houston-Beaumont Oil and Re- 6 1,000
' fining Co.
69 | American Oil and Re- | American Oil and Refining Co - [
fining Co. .
70 | Greater New York | Greater New York Home Oil Co. 4 986
Home.
71 | Cartwright_____ . _____. Cartwright Oil and Develop- 6 941
ment Co.
72 | OteriNo. @ ___._....__. Oteri Syndicate .....___..._._.. P
73 | McFadden No.8..___.. J. M. Guffey Petroleum Co ... -6 860
74 | Anglo-American No. 2.{ Anglo-American Oil Co._.____. 6\ ...
75 Tvl?nt;eth Century | Twentieth Century Oil Co...._ 6 1,051
0. 2.
76 | Finlay ... _.__........ Apex Ol Co.oeene ... 8 976
77 | San Jacinto No.2..___. San Jacinto Oil Co ._.__._...__ 6 1,059
78 | Trans-Mississippi.._... Trans-Mississippi Oil Co....... 4|l
79 | Spindle Top No. 2 __. .. Spindle Top Oil Co ..._..__.__. (3
80 | Stribling Cox No. 1.___| Stribling & Cox - __._ s 6 1,015
81 | Hogg-Swayne No. 5__._| Hogg-Swayne Syndicate . .____. 6 1,003
82 Plunger_..__..._.._._. - .| Texas Oil and Pipe Line Co..__| 8 1,086
83 | IraO. Wise . ... ... Ira O. Wise Beaumont Qil Co.. 6 - oo
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Producing wells in Spindletop _pc;ol—Oontinue(l.

No. . .
n;)a].lp. Name of well.. Name of owner. .cség?n%f. D e‘egﬁ of
Inches: Feet
84 | Kiser - _..._..l...._... ‘Hayne & Bro................. . 6| ...
85 | Keith Ward No. 1__... "Keith Ward Oil Co_...__.__._. 6| ..
86 | Citizens’ Consolidated | Citizens’ Consolidated Oil Co__| 6.
87 { Beaumont Confeder- | Beaumont Confederated OilCo.|- 6 975
-ated No. 2. o : .
88 | Tri-City No. 1.___.._..| Tri-City Oil Co._......._...__. 3
89 Ciilrcinélati‘-Beaumont Cincinnati-Beaumont Oil Co. .. 6 936
0.
90 | Old Reliable_ .. ... .__. Cronin Tand and Oil Co . .____. (7 I
91 | Two Republics .... ... Two Republics OilCo......_... (3
92 | Beaumont Confeder- | Beaumont Confederated Oil Co. 6 . ...
ated No. 3.
93 | Gladys No. 7 ...__.___. J. M. Guffey Petroleum Co.... B3 D
94 | Lone Star No. 2 _.____. | Star and Crescent OilCo...._.. (170 [
95 | Guarantee ... _..._... Guarantee Oil Co....._.__. el (20 I
96 | Arkadelphia.___________ Arkadelphia Oil Co..._.._..._. 8 1,025
97 | Hogg-Swayne No.1_...| Hogg-Swayne Syndicate . .____. [ I
98 | Mexrcer Co-_........... Mercer County Oil Co . ....___. 6 996
99 | Yellow Pine No. 2..___.| Yellow Pine Oil Co._......._.. [
100 | Caldwell No. 1 _______. Caldwell Oil Co. ..._..._._...._. 6| ...
101 | Anglo-American No. 1.| Anglo-American Oil Co.....___ 6 1,053
102 | Texas Standard No. 1._{ Texas Standard Oil Co......._. 6 1,078
103 | Mound City - -....... -| Mound City Oil Co._._.__.____ 6 977
104 | Brooks ........ s R.E.Brooks..._.__........: e 6 1,090
105 | Cronin .. ... __...._._.._. Cronin Land and Oil Co.._.._. 6 940
106 Felgerazl Crude, Grace | Federal Crude OilCo ._.__.___.. -8 1,025
0. 2.
107 | Beaumont and Damon | Beaumont and Damon Mound 6 97
Mound. . 0il Co. :
108 | Madeline Consolidated.| Madeline Consolidated Oil Co.. 6 990
109 | Knickerbocker _._._._. Josey Investment Co___._____. 6 | oo
110 | San Jacinto No. 1.____:] San JacintoOil Co___.__. __.___ 6 934.
111 | Globe - oo ........ Globe Oil Co ... .___. 8 1,040
112 | Granite Mountain - ... Granite Mountain Oil Co...... (1
113 | Fort Worth No.2..__.. “Fort Worth Oil Co____._ ... 3
114 | Keith Ward No. 2 _.__. Keith Ward OilCo_........... (i
115 | Hogg-Swayne No. 6._. Hogg-Swayne Syndicate - .._... 6 |..—---.
116 | Calloway Oil ____..____ Calloway Oil Co....._...._.... 6| -
117 | Anglo-American No. 3.| Anglo-American Oil Co........ 6 1,072
118 | Diamond Crude. ... ___. Diamond Crude Oil Co _..._... 6 1,028
119 | R.A.Josey oo R.AJoS€y - oo iiaaas (78 O
120 | H. M. Mitchell......... (N R

Mitchell Oil Co. ..o ooon oo
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Producing wells in Spindletop pool—Continued.
Igg. Name of well. Name of owner. Sizo of | Depth of
map. casing. wol}
Inches. Feet.
121 | Hansen _......_.._.... New York Oil Co_..__......__. 6. oo
122 | McFadden No. 7_.___... J. M. Guffey Petroleum Co.... 6 1,080
123 | BEqujtable - ..._..._..__ Equitable Oil Co ... ... ... (17 I
124 | Simms Bartlett_._._._. Simms Bartlett & Harrison ._.. (3N IS
125 | McFadden No. 9 ._____ J. M. Guffey Pewoleum Co _._. 6 1,042
126 | Bunng Bluff. ...______. Bunns Bluff Oil Co __.......... 6] ...
127 | Independence.......___ Independence Oil Co. ... __.. 6. ...
128 | Godeheux - - ... oo .| il 6. ...
129 | Beaumont...........__. Beaumont Oil Co _._._....._._. (3
130 | Seaboard No. 2 ____.... Seaboard Oil Co . .._..._..____. 6] ...
131 | Texas Geyser...... ... Texas Geyser Oil Co_..._.._._. (U .
182 | Lumberman._ .. ...____. Lumberman’s OilCo .._....... (7 .
183 | Texas Qil and Pipe | Texas Oil and Pipe Line Co.... 8 1,098
Line No. 2.
134 | Peoria Crude ..._..__.. Peoria Crude Oil Co . .._..._._. 6 948
185 { Becky Sharp .....____. Becky Sharp Oil Co.........._. 6| ...
136 | Jones Development _.._| C. E. Jones and others._...___. 6 1,034
137 | Beaumont Petroleum | Beaumont Petroleum and Gas 6 1,075
) and Gas. : Co.
188 | Silver Dime No. 1 ___.. Silver Dime Oil Co ...__........ 6 ...
189 | Silver Dime No. 2 . __._|._._. A0 o i
140 | Chicago-Texas No. 1.._| Chicago-Texas Syndicate -..... 6 950
141 | Hogg-Swayne No. 7.___| Hogg-Swayne Syndicate - ....... 6| ...
142 | Chicago-Texas No. 2.__| Chicago-Texas Syndicate .____. 9 1,055
* 143 | The Mercantile..___. .| The Mercantile Oil and Refin- 6 914
' : ing Co.
144 Gei\lr'maél ~-American | German-American Oil Co...._. 6 932
o. 3. . :
145 | Queen of Beaumont . ._| Queen of Beaumont Oil Co ... 6 ...
146 | Paulhamus._.__..._____ I. A. Paulhamus ________.__._. 6 1,018
147 | Beaumont Associated. . Beémmont Associated Oil Wells (N .
0. .
148 | R. L. Cox........_.... R.L.CoxCourmmemea e 6 1,050
149 | Alabama-Texas . .__... Alabama-Texas Oil and Trans- 6| oo
portation Co.
150 | Beaumont and Pacific | Beaumont and Pacific Slope Oil (0
Slope. Co.
151 | Illinois Oil Co. No. 1 .| Illinois Oil Co- ... .. ... ... (i
152 | Rex Petroleum. . .. ....| Rex Petroleum Oil Co....__... [
153 | Gladys No. 8__._ ..._. J. M. Guffey Petroleum Co.... (7
154 | Birmingham - Beau- | Birmingham - Beaumont Oil 6| . ...
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Producing wells in Spindletop pool—Continued.
1\(1)'3. Name of well. Name of owner. ?;:?no; De‘%‘ﬂ of
map. .
Inches. Feet
155 | Adams ... .. ___.___ Adams OilCo - ... 6{_ _.......
156 | Chicago-Texas No.1__ .| ... ... ... 6. ......
157 | Chicago-Texas Export |- .. ..o oo ... i D
158 | Chicago-Texas Syndi- |._ ... oo . 6 | ...
cate.
159 | Mercer County No. 2 ..| Mercer County Oil Co ________. 6| ...
160 | Forward Reduction -._| Forward Reduction Co __..._ .. (4
161 | Robertson. ______.._..__. J. Robertson _..__.__._..______ 6 1,056 -
162 | Oklahoma and Texas __|._ ... .. . ... ... ... 6 1,085
163 | Heywood No. 4..______ Heywood Oil Co_ .. .. ... o eooii|caacnans
164 | Higgins No. 8...___._. Higgins Oil and Fuel Co_._____|.._.. .| _..___..
165 | Hogg-Swayne No. 8__._| Hogg-Swayne Syndicate_______|.._.___|_...._._.
166 | Ground Floor No. 2._.| Ground Floor Oil Co ... ... | oo .
167 | Missouri, Kansas and | Missouri, Kansas and Texas|.......:|_.._._._
Texas No. 2. 0il Co.
168 G%orgetoWn-Wa,co No. | Georgetown-Waco Oil Co..__._|.__...... s
169 | Beaumont and Damon | Beaumont and Damon Mound j...._._..| ....___.
Mound No. 2. 0il Co.
170 Foorward Reductidn_No. Forward Reduction Co ... |.......|.....__.
171 | Denver-Beaumont No.1| Denver-Beaumont Oil Co ... .. 6 1,088
172 | Lucky Dime No. 2. ... Lucky Dime Oil Co. ... .._|..._....| ...
173 | Empire State.________. Empire State Coal, Iron and | ._._...|_...._..
) - 0il Co.
174 | Gladys of Galveston._.| Gladys Oil Co. of Galveston . _.|_.._ .| .._.____
175 | Huntley ... ... ..___. Huntley Oil and Refining Co._.[__ ... | __......
176 | Tri-City No. 2...__.__. Tri-City Oil CO- o oo e
177 Guffey ... _..___.._._. J. M. Guffey Petroleam» Co....|._...._{_..... -
178 Do. s i o JE N RN
179 | Spindletop No. 8 ._.__. SpindletopOil Co. ... | oo ...
180 | Borealis. .._._.___..__. Borealis Oil Co ... . | | ...
181 | Geyser of Galveston.._| Geyser Oil Co. of Galveston _..| ____.__|..._....
182 | Lone Star._.........__| Lone Star Oi1CO .« e
183 | Lone Acre No.1.......| Lone Acre Oil Co._._..._._.__.|....._..|._.._.__
184 | Lone Acre No. 2_ .. . __|--._. 6 (o SRR RIS RN
185 | Lone Acre No. 8_..___.|...._ do .l I .
186 | Maskemp No.2.______. Maskemp Oil Co ... _f .| ...
187 | Sunset No. 2 _.___..._. Sunset Oil Co ... ..._. ) N [ —
188 | St. Louis-Spindle Top. .| St. Louis-Spindle Top Oil Co .|| ...._...
189 | Drummond .._._....._. Drummond Oil Co_ ... ... || ... ..
190 | Texas Live Oak - .._.._. Texas Live Oak Oil Co_...__._. P
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Producing wells in Spindletop pool—Continued.
XER%;' Name of well. Namo of owner. csa,i:;)ng D?AI,’J’]}IJ.OE
Inches. Feet
191 | Zenith - .. .. _._. Zenith OilCo - .. .. | coaeanns
192 | United States No. 1.___| United States Oil and Fuel Co_|._.__._.|.._._...
193 | United States No.2_.__|..... do oo e e
194 | United States No.8___.| ... do Lot et
195 | United States No.4_.__|.._.. Ao - e el
196 | Babbit Syndicate ... Babbit Syndicate Oil Co_______ | ____...|......_.
97 | British American. .. _. British American Oil Co_ _.._._{.__.___ ). cco_..
198 | Bayou City No.2 _._._. Bayou City Oil Co. ..o .. oo ...
199 | Mound City . -..._____. Pittsburg Mound City - ... | ... .| ...o....
200 | Magnolia_____._._____. Magnolia Oil Co._ ... .| ... |
201 | Sam Houston_._._____. Sam Houston Oil Co- . __.__..|._____|. ...
202 Chic&g@Texas Syndi- | Chicago-Texas Syndicate .._...|_.___._{_...._. .
cate.
203 | Higgins No. 4 __.___. +.| Higgins Oil and Fuel Co....._. U IR
204 | Kansas City......____. K%nsas City Oil and Refining |_______.| _ ... ..
0.
205 | Towa-Nebraska ....___. Ioga—Nebraska.—Beaumont Oil || eceeos
0.
206 | Imperial .. _.__________ Imperial Oil Co .. | v
207 | Beaumont and Spindle- | Beaumont and Spindletop Oil |..___..__|........
top. Co.
208 | Black Hawk ____..._.. Black Hawk Oil Co...__...._.|..__._.{.......
209 | Burlington.__._______. Burlington Oil Co . ... ... ..|......_. 942
210 Bucke.eye ______________ Buckeye Oil Co. ... ... . ..V ...
211 | BigFour______._.___.. Big Four Oil Co - ... oeeaoo.
212 | Burt-Missouri ________:| Burt-Missouri Oil Co ..o || _.._.__.
213 | Cascade._...._....__.__ Cascade Oil Co ... ..o o oo . _|oi....
214 | Chemical.. _......___. Chemical Oil Co... ..o .. oo oo ..o ..
215 | Blue Grass ....__.__... Blue Grass Oil Co. ... .