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Principal divisions

of geologic time o

Era

Period

Epoch

Characteristic life

Dura-
tion,b
millions
of years

Cenozoic (recent
life).

Quaternary.

Recent.
Pleistocene (great
ice age).

‘“Age of man.”

Animals and plants of
modern types.

Tertiary.

Pliocene.
Miocens.
Oligocene.
Eocene.

‘‘Age of mammals,”” Possible first ap-
pearance of man. Rise and develop-
ment of highest orders of plants.

60

Mesozoic (inter-
mediate life).

Cretaceous.

(©)

Jurassic.

(%)

Triassic.

O]

‘“Ageofreptiles.” Riseand culmination
of huge land reptiles Sdinosaurs), of
shellfish with complexly partitioned
coiled shells (ammonites), and of great
flying reptiles.  First appearance of
birds and mammals (in Jurassic); of
cycads, an order of palmiike plants
(in Triassic); and of angiospermous
glants, among which are palms and

ardwood trees (in Cretaceous).

120

Paleozoic  (old
life).

Carboniferous.

Permian.
Pennsylvanian,
Mississippian.

‘“Age of amphibians.” Dominance of
club mosses (lycopods) and plants of
horsetail and fern types. rimitive
flowering plants and earliest cone-
bearing trees. Beginnings of back-
boned land animals (land vertebrates).
Insects. Animals with nautiluslike
coiled shells (ammonites) and sharks
abundant,

120

Devonian.

“Age of fishes.”
also abundant.
and land plants.

Shellfish (mollusks)
Rise of amphibians

90

Silurian.

Shell-forming sea animals dominant,
especially those related to the nautilus
(cephalopods). Rise and culmination
of the marine animals sometimes
known as sea lilies (crinoids) and of
giant scorpionlike crustaceans (euryp-
terids). Rise of fishes and of reef-build-
ing corals.

30

Ordovician.

Shell-forming sea animals, especially
cephalopods and mollusklike brachio-
pods, abundant. Culmination of the
buglike marine crustaceans known as
trilobites. First trace of insect life.

90

Cambrian.

Trilobites and brachiopods most char-
acteristic animals, Seaweeds (algae)
?bm:idant. No trace of land animals
ound.

60

Proterozoic (pri-
mordial life).

Algonkian.

©

First life that has left distinct record.
Crugtaceans, brachiopods, and sea-
weeds.

1,200

Archean.

Crystalline rocks.

No fossils found.

¢ The geologic record consists mainly of sedimentary beds (beds deposited in water). Over large &road
long periods of uplift and erosion intervened between periods of deposition. Every such interr

deposition in any area produces there what geologists term an unconformity.

Many of the time

l:f)tipl.l in
ivisions

shown above are separated by such unconformities; that is, the dividing lines in the table represent local or

widespread uplifts or depressions of the earth’s surface.

b Ages interpolated from Holmes, Age of the Earth, New York, Harper & Bros., 1927.
< Epoch names omitted; in less common use than those given.

Norte.—Total estimated age of earth, 1,800+ millior: years.
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GUIDEBOOK OF THE WESTERN UNITED STATES

PART F. SOUTHERN PACIFIC LINES, NEW ORLEANS TO
LOS ANGELES

By N. H. Darton

INTRODUCTION

The Southern Pacific Railroad from New Orleans to Los Angeles,
a distance of about 2,000 miles, passes through a region exhibiting
a great variety of geographic and industrial conditions. The climate,
especially the amount of precipitation, is the most influential factor
in causing this variety. (See pl. 1.)

The low Coastal Plain of southern Louisiana and eastern Texas,
with ample rainfall and thick rich soils, is a province distinet in con-
figuration, human occupations, and products. There are extensive
swamps, prairies, and wooded areas, but a large part of the land is
under cultivation, with sugarcane, cotton, and rice as the principal
crops. The streams are wide and slow, the winter climate is mild,
and the summer heat is tempered by breezes from the Gulf of Mexico.
Flourishing towns occur at short intervals, and some of them are
growing rapidly. The entire region is underlain by a great thickness
of sand and clay of alluvial origin.

In central-eastern Texas the Coastal Plain is hlgher, the soil con-
ditions are materially different, the streams run more swiftly, swamps
become rare, and although much land is under cultivation, many
areas are either in pasture or not cleared. The vegetation changes
with change of soil and increase of altitude, and the crops are more
diversified than in the lower parts of the Coastal Plain. The region
is underlain by sandstone, shale, and other formations, which rise
toward the west, cropping out in regular succession as they are
crossed from east to west. Some of these formations are hard enough
to make ridges and knobs, and there is general terracing at various
levels. Parts of the highest lands are remnants of an old pla,m of
former wide extent.

Beyond San Antonio the traveler observes several changes inthe
general aspect of the country, for although the Coastal Plain extends
west to Del Rio, there is both a gradual increase in elevation to about
1,000 feet and a marked diminution of rainfall to the west, which
greatly affect landscape and industries. Cacti become larger and

1



2 GUIDEBOOK OF THE WESTERN UNITED STATES

more abundant, and many special trees and plants are prevalent,
notably the mesquite; forests diminish in density, and far to the
west trees occur only in the bottom lands. Agriculture here depends
largely on irrigation, and the raising of cattle, sheep, and goats is
the dominant industry. The principal underlying rocks are shale,
soft sandstone, and chalk, which do not make strong relief but produce
hills and ridges of moderate height separated by wide valleys, which
along the larger streams are bordered by bottom lands. Northwest
of San Antonio the Coastal Plain gives place rather abruptly to the
Edwards Plateau, owing to the rapid rise of hard limestones; from
San Antonio to Del Rio this feature lies north of the railroad but
is visible at many places.

For many miles west from Del Rio the railroad is on the plateau,
which is floored by hard limestone and deeply trenched by the
drainageways, notably by the canyons of the Devils River, the Rio
Grande, and the Pecos River. In this district, where semiarid con-
ditions prevail, vegetation is sparse and trees are mostly confined to
valley bottoms except where the limestone supports a growth of
juniper or live oak. The soil is thin, but it sustains grass and shrubs
which afford good pasturage for many goats, sheep, and cattle.
Owing to the gradual general rise of the strata to the west the land
increases in elevation, and much of the plateau in south-central
Texas is 2,000 feet above sea level in its eastern part and 3,000 feet
in its western part. Near Sanderson this rise develops into the great
dome of the Marathon uplift. The central part of this uplift is
truncated, revealing a large area of closely folded Paleozoic rocks,
making sharp ridges of the Appalachian type. The Edwards Plateau
ends on the east side of this uplift. To the west is the Davis Moun-
tain region, a wide province of volcanic rocks, characterized by rugged
peaks and irregularly disposed ridges in great variety, which rise to
elevations considerably more than 6,000 feet.

The volcanic rocks continue far west of Marfa, but near that place
begins the Basin and Range province, which extends thence across
New Mexico, Arizona, and southern California. In this province
there is a prevalence of long ridges separated by wide plains or bolsons
floored by sand and gravel. They present a succession of strata or of
volcanic flows, mostly tilted or flexed and faulted. Many of the great
mountain faces stand along lines of uplift. At intervals there are
large masses of intrusive rocks, which have been forced up in a molten
condition and are now so hard that they are conspicuous topographic
features.

The climate of this region is arid or semiarid. The Rio Grande
flows between ridges in New Mexico, but at and below El Paso it
either crosses the axes of the ridges in canyons or passes around their
ends. The Gila and Colorado Rivers have similar relations in south-
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~western Arizona after leaving the canyons in which they cross the
Arizona Plateau. The mountains of the Southwest are rocky and
jagged, and the meager vegetation is so scattered that they appear to
be bare. The broad desert plains of gravel and sand between the
mountains likewise sustain only scant vegetation, for this is the most
arid province in the United States. Parts of it, however, that have
water for irrigation are highly productive.

The San Bernardino, San Jacinto, and associated mountain ranges in
California form high barrlers on the north and west sides of the Salton
Basin which intercept the moist air currents from the Pacific and thus
cause the aridity that prevails over a wide area to the east. These
mountains are uplifted blocks, made up largely of granitic and meta-
morphic rocks.

In southern California lowlands extend from the mountain slopes
east of Redlands to the Pacific Ocean, a distance of about 120 miles.
The surface slopes mostly to the west and south and is diversified by
scattered rocky ridges. The climate is mild, and although the precipi-
tation is only moderate in amount, water is available for irrigation
and wide areas are under cultivation for citrus fruits, grapes, nuts,
and many other valuable crops.

In these days of wide culture it is hardly necessary to point out the
practical utility of geologic knowledge and the relation that exists
between geology and the occurrence of nearly all materials of economic
value. Soils are derived by geologic processes from rocks of various
formations. Ores, minerals, oil, coal, and water all have close rela-
tions to the structure and history of the geologic formations in which
they occur. Some igneous rocks carry or have been the source of
ores, and their history and relations have much to do with mining.

The order and general succession of the strata making up the rocky
shell of the earth are shown in the table on page 1. The oldest
rocks now seen at the earth’s surface include some granites and other
crystalline rocks, partly of igneous origin and partly of other types
that have become crystalline through the agency of heat and pressure
within the earth and have later been exposed by erosion. These are
overlain by a great succession of sedimentary strata (laid down by
water), consisting of sandstone, limestone, and shale, which have a
thickness of many thousand feet. Some of these later rocks have also
been altered by heat and pressure into schist, marble, and quartzite.
In many areas there are lavas, ash, and tuff extruded by volcanic
action at various times, some of it recent. Seas, lakes, and rivers
have been the principal agents in depositing sand, clay, and limy
sediments, which have later become sandstone, shale, and limestone.
In general, sands were deposited mainly on the shores and by streams,
clays in quieter waters, and limestones in deeper waters, so that
these various materials indicate the geologic conditions at the time of
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their deposition. The wind has also played some part in the accumu- -
lation of sand, and much detrital material has been moved by glaciers.
The character of the rocks and the order of the sedimentary succession
vary in different regions; thus a system may be fully represented in
one district and be entirely or partly absent in another, owing to lack
of deposition or to removal by erosion in an interval of uplift. In
some places a portion of geologic time may be represented by limestone
alone, while in others the same portion is represented by shale, sand-
stone, or volcanic rocks. Fossil shells, bones, and other parts of
organisms throw light on the succession of sedimentary rocks, for
they mark the progress of life development through geologic time;
they are the key to geologic problems, such as the structure and order
of formations, that in many places could not be solved without them.

The total thickness of the sedimentary formations is many thousand
feet, and the time represented is hundreds of millions of years.

Note.—For the convenience of the traveler the sheets of the route map in this
bulletin are so arranged that they can be unfolded one by one and kept in view
while reading the related text. The contour lines, in brown, represent elevation
above sea level. Each line indicates the path that would be taken by one who
walked over the country by a course always at the same level, curving in and out
with the irregularities of the land surface. The lines are drawn at the vertical
distances apart (‘‘contour interval”’) stated on each map; where these lines are
close together they indicate a steep slope; where they are far apart, a gentle slope
or plain. Most of the contour lines have been compiled from detailed topographic
maps published by the United States Geological Survey, the names of which are
given in the southwest corner of each. In some areas the contour lines are taken
from surveys by the Engineer Corps, U. 8. Army, and the Los Angeles Depart-
ment of Water and Power, and from reconnaissance by the author. A reference
to each map is made in the text at the place where it should be unfolded. The
areas covered by these sheets are indicated on Plate 2, and a list of the sheets
and the other illustrations is given on pages 11-vir.

Figures given on mileposts in Louisiana indicate miles from Algiers, a Southern
Pacific freight terminal on the south bank of the Mississippi River opposite New
Orleans; they are about 14 miles less than the distance from the Union Station,
New Orleans. West of Houston the mileposts give distances from Harrisburg,
an old terminal off the present main line about 3 miles south of Houston station.
West of El Paso the mileposts give distances from San Francisco. As a rule the
mileage given on the posts does not allow for differences due to subsequent
shortening or lengthening of the line. Most of the elevations at stations given in
this guidebook are those furnished by the railroad company, but others are derived
from precise levels of the United States Coast and Geodetic Survey or the United
States Geological Survey.

The statistics given in this guidebook are taken mainly from official Government
sources, such as the United States Census and the United States Bureau of Mines.
Some have been derived from local sources that are believed to be reliable, and
these are credited to the respective authors. Statistics not otherwise credited
are to be understood as obtained from official Government records, whether so
stated or not. Authors’ names cited in parentheses refer to the bibliography on
pages 293-296.

(AT Ty T



ITINERARY
NEW ORLEANS, LA., TO LOBO, TEX.

The journey westward over the Southern Pacific lines begins at New
Orleans, one of the largest cities in the United States and one that is
unique in character, history, environment, and
economic relations. Founded in 1718 by Capt.
ﬁi‘:’ﬁﬁ;‘;ﬁg‘:&ezl Jean de Bienville, as a nucleus of a French settlement

""" in America, it was named in honor of the Duke of
Orleans, the regent of young Louis XV. It was colonized mostly by
people from France, and a part of the population still follows the cus-
toms and traditions of their French ancestors. The city consists of
two portions, presenting the strong contrast of the quaint old French
with the new American.

The area of the original palisaded city is now known as the “Vieux
Carré”’; it centers about the old St. Louis Cathedral in the Place
d’Armes, now Jackson Square, laid out in 1720 by Le Blond de la
Tour, Bienville’s engineer. A few French and a great many Spanish
houses, built from 100 to 150 years ago, still remain; once the homes
of aristocratic and distinguished people, they are now mostly con-
verted into trading establishments and rooming houses. The Place
d’Armes has been the scene of many historic events, notably the
gathering of troops to repel the expected attack of the Natchez
Indians in 1728, the reception of the Acadians driven from Nova
Scotia by the British in 1755, the arrival of Gen. Alejandro O'Reilly
in 1769 to take possession after the transfer of the colony from France
to Spain, and the triumphant return of Gen. Andrew Jackson from
the Battle of New Orleans January 8, 1815. Here also were made
the three great transfers of Louisiana Territory subsequent to the
treaties of cession—first from France to Spain in 1764, then from
Spain to France in 1803, and finally, in 1803, from France to the
United States, a transaction very distressing to many of its Creole
inhabitants but resulting quickly in marked increases in property
values and population.

The cathedral, erected in 1795 by Don Almonaster y Roxas, who
is buried under the altar, replaced a small church built in 1718 and
destroyed by fire in 1788. Next door is the Cabildo, built in 1795 for
the Spanish Legislature and for nearly a century the seat of govern-
ment. Adjoining the cathedral is the Presbytére, formerly the house
of the Capuchin priests, used later for the civil courts of the city.

New Orleans.

1 The figures given in this book for | population has been estimated, and
population of incorporated places are | such figures are marked with an
those of the United States Census for | asterisk (*).

1930, For some of the small places the
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This and the Cabildo are now part of a free museum and the home of
the Louisiana Historical Society. Not far distant is the house built
for Napoleon, who was to have been rescued from St. Helena by one
of Lafitte’s pirate crew had he not died before the expedition could
start. Many other buildings near by have great historic interest and
also present peculiarities of construction not seen elsewhere. The
city was largely destroyed by fires in 1788 and 1794; in its rebuilding
the Spanish influence has affected the architecture. The French
market (shown in part in pl. 3, 4), on the site of the market built by
the Spaniards in 1791, attracts many tourists. Not far away (1727
Chartres Street) is the Archbishopric, erected in 1734 for an Ursuline
convent, said to be the oldest building now standing in tae Mississippi
Valley. Rampart Street is on the outer line of the city defenses,
built in 1793 by Baron de Carondelet, then Spanish governor, and the
Terminal Station is on the site of Fort Burgundy. The old ceme-
teries are filled with vaults, many with three tiers of niches for caskets,
for originally the water level was so near the surface that burial in the
ground was impracticable. (See pl. 3, B.) The Spanish fort where
Bayou St. John joins Lake Pontchartrain marks the place where
the first colony landed. The Chalmette Monument, in the lower
end of the city, commemorates the battle in which Gen. Andrew
Jackson and his 5,000 backwoods militia routed a good-sized British
army under Sir Edward Pakenham in 1815. The mint, erected in
1821, the oldest one in the country, was built on ramparts of General
Jackson’s old fort. The Pontalba buildings, still in use, were erected
in 1849 and were long used as high-class apartment houses. In 1862
New Orleans was captured by Gen. Benjamin Butler and held by the
Union forces until the end of the Civil War.

New Orleans is built on the “Isle d’Orléans” (no longer an island)
in a great crescent-shaped bend of the Mississippi 107 miles above its
mouth (South Pass). It lies on the slope of a natural levee, or low
ridge built up by the river, and comprises an area of 44 square miles.
Most of the city is below the high-water level of the river, and parts
of it are below the level of the Gulf of Mexico.®? The first levee, built

$ The land slopes down from the
river bank into two basins 1 foot or
more below sea level—one north of
Claiborne Avenue and another in the
neighborhood of Earigny and Elysian
Field Avenues. North of these basins
there is a ridge with crest 3 to 5 feet
above sea level that was probably built
by Bayou Sauvage and later cut
through by Bayou St. John. North
of this ridge the land is less than 1 foot
above sea level and slopes gently to
Lake Pontchartrain. The sediments

under New Orleans are sand, silt, and
clay, probably of the overflow or levee
deposits, though they may have been
deposited in the Gulf in front of an off-
shore bar. In the sediments are unde-
cayed cypress stumps, some as deep as
12 feet below sea level. At depths of
more than 43 feet below sea level recent
marine shells are found (Trowbridge).
It has not been definitely determined
how much true delta material underlies
New Orleans.
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in 1727, was 900 feet long; eventually, as levees were extended, the
city developed in a wide, deep saucer, out of which no drainage could
flow. Throughout its history, therefore, it has had to contend with
flood overflows, rain water, seepage, and sewage removal. Now,
however, pumps with a capacity of 7,000,000,000 gallons a day lift
surplus water into Bayou Bienvenue and Lake Pontchartrain. At
times of heavy downpours the volume of water to be handled is very
great,® but it is claimed that the present pumping system can dispose
of a rainfall of 14 inches in 24 hours. The annual precipitation is
57 inches. The sewage is pumped to an outlet down the river, 20
feet below mean water level. Surface water and seepage are collected
in large canals, and by this means the general ground-water level hag
been so greatly lowered that cellars are practicable and graves can be
dug where formerly all interments were made in tombs.

In these days of large buildings it has been difficult to obtain stable
foundations, but by the use of many wooden piles, in some places 80
feet long, office buildings and hotels of considerable height have been
erected.’ One notable structure is the auditorium, which has a seating
capacity of 12,000 and is used for the great balls of the Mardi Gras
festival,

There are four great institutions of learning in New Orleans:
Tulane University (formerly the University of Louisiana), the H.
Sophie Newcomb Memorial College (the women’s department of
Tulane University), Loyola University, and the Isaac Delgado Cen-
tral Trades School. There are many parks, libraries, churches, and
clubs. About two-thirds of the population are native whites. The
city water supply, of about 50,000,000 gallons a day, is pumped from
the river, and plans have been developed to double this amount; the
water is purified by treatment, so that its quality is satisfactory.
New Orleans once had a high death rate, but this has been reduced
by sanitary measures to 12% per 1,000 for the resident population,
according to local records. The dreaded scourges of yellow fever and
bubonic plague have been eliminated, and malaria has been made

4 One night in April, 1927, a fall of 13
inches of rain caused such an inunda-
tion that the levees had to be opened
at Poydras, 15 miles below the city, to
let out the flood waters, an-expedient
that cost the city $5,000,000 for dam-
ages. Now a spillway 35 miles above
the city serves to divert water into Lake
Pontchartrain in times of river flood.

8In building most of the railroad
embankments a great canal was first
excavated to remove mud and then
filled with sand. For foundations in
the lower part of the city 30 feet or

more of silt is removed to a layer of
long-buried cypress stumps, through
which closely spaced piling is driven to
form a mesh which by friction will sus-
tain heavy buildings. One high build-
ing with a foundation of this character
has settled a few inches, but the subsi-
dence has been so uniform that there
is no rupturing. In some places even
the lowering of water level by drainage
has resulted in the decay of wooden
substructures with consequent settling
of buildings.
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rare! Although in latitude 30°, and with a warm climate for much
of the year, the mean annual temperature is only 69.3°, with rather
small seasonal range from 54° in January to 82.4° in July.

New Orleans has become a great commercial center, as much of
the vast foreign commerce of the Mississippi Valley and central
United States passes through its portals. It is reached annually by
about 1,000 vessels whose capacity in 1928 amounted to 11,204,573
tons, according to the New Orleans Association of Commerce. It is
a port of entry for a large part of our business with Latin-American
ports. It claims to be the largest market in the United States for
cotton, bananas, rice, and burlap and one of the largest for sugar,
mahogany, coffee, furs, hides, and naval stores. According to state-
ments furnished by the New Orleans Association of Commerce,
from 350,000,000 to 450,000,000 pounds of coffee, 500,000 bales of
cotton, and 23,000,000 bunches of bananas are handled every year.
The grain elevators have a capacity of 2,622,000 bushels. The
imports in 1928 amounted to $208,430,587 and the exports to
$384,597,092, all transported on the Mississippi River through the
great passes at its mouth. This river at New Orleans is 2,000 feet
wide and in places 200 feet deep. Although there is provision for
many vessels on the city’s long water front, additional space to ac-
commodate the heavy traffic has been obtained by the construction
of a canal 30 feet deep and 5 miles long, connecting the river with
Lake Pontchartrain. This canal has a huge lock to provide for the
drop from river to Gulf level and cost $21,000,000.

In order to permit the access of large ocean-going vessels to New
Orleans, two of the outlet channels, South Pass and Southwest Pass,
at the mouth of the Mississippi River, originally having only 10 or
12 feet of water, have been dredged to depths of 30 to 35 feet, with
widths of 750 to 1,000 feet. The filling of these channels by the great
volume of silt carried by the river is prevented by a current of sea
water which passes under the fresh-water outflow, forming a deep-
seated eddy which keeps the sediment in suspension and carries it off,
Great care, however, has to be taken to prevent the river from
creating new passes, which would decrease the strength of the current
in the main channel and diminish its effectiveness in transporting
sediment.

New Orleans is also a great manufacturing center, the 1929 output
of its 786 factories being valued at $148,388,315, according to the
United States Census. Its manufacturing industries have the great
advantage of natural gas from the Monroe field, in Louisiana, cheap

¢In the summers of 1853 to 1855 | present water supply has been estab-
there were 37,000 deaths from yellow | lished the death rate from typhoid fever
fever, at times at the rate of 300 a day. | is only 2 per 100,000. (Data from New
In 1889 the death rate from malaria was | Orleans Association of Commerce.)
156 per 100,000; now it is 1, Since the
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A. OLD FRENCH MARKET IN VIEUX CARRE, NEW ORLEANS

Looking out a typical street in center.

B. TYPICAL GRAVEYARD IN NEW ORLEANS
In the early days the water plane was so near the surface that interment was undesirable.
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A. WOODLAND SCENE, SOUTH-CENTRAL LOUISIANA

Showing the parasitic Spanish moss.

B. GALLERIES IN THE SALT MINE, AVERY ISLAND, LA.
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oil, and water transportation. Sugar, cane sirup, cotton goods, and
celotex (board made from bagasse, or sugarcane refuse) are important
local products.

Louisiana, with an area of 48,506 square miles, had in 1930 a
population of 2,101,593, an increase of nearly 17 per cent since 1920,
placing it twenty-second in rank in the United States.
Owing to large areas of thinly populated swamp lands,
however, the average density of population is only 43
to the square mile. New Orleans is by far the largest city. Shreve-
port, which is growing rapidly, is next in size; Baton Rouge (the
capital), Monroe, Alexandria, Lake Charles, and Lafayette are
considerably smaller.

The greater part of Louisiana consists of lands less than 100 feet
above sea level, and a large area along the Mississippi River and the
Gulf coast stands at less than 50 feet. The alluvial valley of the
Mississippi occupies all of the eastern half of the State. There are
more than 4,700 miles of waterways, but some of them are small. A
great intracoastal canal utilizing many of these natural waters is in
course of construction. (See p. 17.)

The principal products of Louisiana are agricultural, with crop
values of $161,078,688 in 1929,” but only about one-fifth of the area
is under cultivation. Furs, lumber, petroleum, natural gas, and
miscellaneous manufactures, especially sugar refining, are sources of
large income. In 1929, 402,422 acres of rice yielded 16,317,463 bush-
els, 1,945,354 acres of cotton yielded 798,828 bales, and 205,394 acres
of cane yielded 208,000 short tons of sugar® Corn production was
about 20,000,000 bushels. According to data from the New Orleans
Association of Commerce, the lumber cut in 1928 was 2,278,442,000
board feet, the State ranking second in the production of pine lumber,
and its value, together with turpentine, rosin, tar, and other naval

Louisiana.

7 Statistics are taken from United
States Census reports except as other-
wise stated.

8 Sugarcane was introduced from
Santo Domingo by Jesuits in 1751, but
not until 1780, when slave labor was
utilized, did its cultivation become
profitable. Louisiana grows about 95
per cent of the sugarcane raised in the
United States and also imports con-
siderable raw sugar for its refineries.
For a while the extinction of the sugar
industry was threatened by a blight
called the mosaic disease, but it was
saved by the substitution of cane im-
ported from Java, which not only re-
sists the disease but is more hardy in

152109°—33——-2

general, has a higher sugar content and
tougher fiber, and requires replanting
only every second or third year, in-
stead of annually. According to data
furnished by the New Orleans Associa-~
tion of Commerece, 200,000 acres of this
cane was growing in 1929, with a yield
of over 18 tons of cane to the acre, or
more than double that of the earlier
cane, and yielding 160 pounds of sugar
to the ton, instead of 138 pounds. The
1929 sugar crop ranked next to cotton
and rice in value. Sugarcane makes a
heavy draft on the soil, but many fields
have been producing it for 100 years or
more.
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stores and wood pulp, was $154,766,819. The petroleum production
in 1931 was 21,804,000 barrels, according to the United States Bureau
of Mines. Refining of petroleum is one of the principal industries,
with an output in 1929 valued at $151,966,142, or more than one-fifth
of the total value of the manufactures of the State. The sugar re-
fineries in 1929 had a production valued at $74,706,373. Natural gas
is obtained in several fields. The Monroe field gave 103,000,000,000
cubic feet in 1931, much of which was piped to many cities, although
some was used at the source for the production of carbon black, of
which Louisiana produced 28,740 tons in 1931. (U. S. Bureau of
Mines.)

There is a large yield of fruits and early vegetables in Louisiana,
and pecan nuts are an important product. The annual output of
oranges, both Louisiana Sweets and Satsumas, is about 82,500 boxes.
On account of the mild climate there is a long growing season, and in
places three successive field crops can be raised in a year. Pastures
are perpetual. Corn, which is increasing in popularity, yields 30 to
75 bushels to the acre. Rice, one of the principal crops, occupies a
wide area in the southwestern part of the State, Louisiana ranking
first in the United States in rice production. Hay is raised in large
amounts, also lespedeza, or Japanese clover, which grows 12 to 15
inches high. Although many forest areas have been cut off, reforest-
ation is in progress, and 500,000 acres has been planted in pines, to
be sold years hence for lumber and pulp or to furnish turpentine.
These plantings are mostly in areas not favorable to agriculture.
Meanwhile, in order to conserve trees now developing, logs are
imported to help supply the great sawmills at Bogalusa.

There are three game preserves in Louisiana, created to give sanc-
tuary to the wild birds that live in or visit the State in vast numbers.
These preserves are Avery Island, 34,000 acres; Rockefeller Preserve,
104,000 acres; and Russell Sage Preserve, 94,000 acres.

Louisiana is the largest producer of furs in the United States, for its
great marsh ‘areas sustain a vast number of fur-bearing animals.
The muskrat is the one principally sought, and during the open season
of 1928-29 about 5,000,000 pelts of this animal were obtained, at a
value of about $1 each. These, with opossums, raccoons, minks,
skunks, otters, wildcats, and foxes, yielded 6,000,000 pelts (equal to
the Canadian production), valued at $8,500,000, according to data
furnished by the New Orleans Association of Commerce. The pelts
are all obtained by resident trappers, who in most places pay a rental
for the land on which the trapping is done.

Louisiana produces many terrapin and shrimp, and according to
local reports it ships 6,000,000 pairs of frogs’ legs a year. Oysters are
marketed in large numbers, and there is a vast area available for their
culture, with the advantage that the oysters mature here in two years.
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The great shell reefs on the Gulf shore are valuable for lime, road metal,
chicken feed, etc.

Salt is one of the great resources of the State, with a production of
529,280 tons in 1931, valued at $1,962,690, according to the United
States Bureau of Mines. A part of the salt is used for the manu-
facture of sodium carbonate, soda ash, caustic soda, and sodium sul-
phite, used for glass, in paper making, and in dyeing. Large factories
in New Orleans produce these and other chemicals.

The Gulf region has an annual rainfall averaging about 62.5 inches,
and although high temperatures occur during the summer, the heat is
tempered by nearly constant breezes from the Gulf; these breezes also
diminish the chill of the winter.

The history of Louisiana is full of interesting events, of which the
first was the discovery of the mouth of the Mississippi River by the
Spanish explorer, Pénfilo de Narvdez in 1528. In 1542 Luis de
Moscoso, who had accompanied Hernando de Soto to the mouth of
the Red River, descended to the mouth of the Mississippi and sailed
down the Gulf coast to Mexico. In 1673 Jacques Marquette and Louis
Joliet, sent by the Canadian colonial government to find an outlet to
the West, descended the great river to its junction with the Arkansas
River, and in 1682 René Robert de La Salle sailed to its mouth,
taking possession of the region under the name of Louisiana, in honor
of his patron Louis XIV. The region claimed by La Salle included the
entire drainage basin of the Mississippi River and much of the Gulf
coast. Three years later he returned with a colony which he expected
to locate near the mouth of the river, but he missed the Mississippi
and landed instead at Matagorda Bay, in Texas, near which he was
murdered in 1687. In 1699 Pierre d’Iberville, a French naval officer,
landed at New Orleans with a colony, the first permanent settlement
of the region, but he established it in Spanish territory (near Biloxi,
Miss.). In 1712 Antoine de Crozat, a French merchant, obtained the
exclusive right to trade in ‘‘Louisiana,” but he surrendered this grant
in 1717 to the Company of the West, which began sending out colo-
nists. In the following year Capt. Jean de Bienville, a brother of
Iberville, landed a colony of 68 persons at the site of New Orleans.
In 1719 the first cargo of slaves arrived from Africa, valued at $150
each. This was just a century after the first slave cargo landed at
Jamestown, Va. The seat of government was established in 1722 at
New Orleans, and in 1726 the settlement had a population of 800.
Life was made difficult by floods, Indians, diseases, and hurricanes.
November 3, 1762, France, finding the territory a burden, ceded the
portion west of the Mississippi, together with the city and island of
New Orleans, to Spain in the secret treaty of Fontainebleau; the next
year the remainder of Louisiana, east of the Mississippi, was ceded to
England. The boundary between Spanish and British possessions,
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exclusive of the Isle of Orleans, was defined as the center of the Mis-
sissippi River. Spain, fearing that the settlements to the north would
interfere with the interests of her possessions to the east, endeavored to
defeat progress by prohibiting access to the mouth of the river. In
1800, in the secret treaty of San Ildefonso, Spain returned to France
the area west of the Mississippi which she had acquired in 1762, but
the actual transfer of authority was postponed for three years. On
April 30, 1803, Napoleon ceded this territory to the United States for
the sum of 60,000,000 francs and the assumption of certain claims
against France. The part of Louisiana east of the river which was
known as West Florida was ceded in part to Spain and in part to
the United States by Great Britain in 1783. The Florida Purchase,
effected by the United States in 1819, completed the transfer of
Louisiana Territory.

The part of the State lying west of the Mississippi River was organ-
ized in 1804 as the Territory of Orleans, and in April, 1812 (the year
the first steamboat made the trip from Pittsburgh to New Orleans),
it was admitted to the Union under the name Louisiana. The area
lying east of the river, although its ownership was disputed until 1819,
was added to the State a short time later.

The present State of Louisiana is about one-twentieth of the area
of the Louisiana Purchase, which was divided into 15 States. New
Orleans was the capital until 1829 and again from 1831 to 1846.

Leaving the Union Station, New Orleans, the Southern Pacific train
uses the tracks of the Illinois Central Railroad as far as Harahan
Junction, a switch station on the north side of the Mississippi River.
(Turn to sheet 1.) Thence the line crosses the river flat in a southerly
direction and in 2 miles reaches the levee, over which it passes on an
incline. Here on the bank of the Mississippi the entire train, divided
in sections, is placed on a huge steel barge (The Mastodon) to be
ferried ® across the swift current to Avondale, on the southwest bank,
a distance of nearly a mile. The floats are adjustable for different
stages of the river, for there is considerable variation in the water
level consequent on floods and droughts.

The Mississippi River, flowing past New Orleans to its great delta in
the Gulf of Mexico, is the largest river in North America.’ It has a
drainage area of 1,231,492 square miles, and it flows across nearly
the entire width of the United States.

9 This ferry is regarded as a tempo- | Orleans is from 135,000 to 1,360,000
rary expedient, as a $20,000,000 bridge | cubic feet a second. There is a
is projected. mean flow of 800,000 cubic feet a second

10 It is estimated by the Mississippi | at Old River, 130 miles above New
River Commission that the Mississippi | Orleans, equivalent to a total annual
River carries gnnually 500,000,000 tons | discharge of 25,228,800,000,000 cubic
of sediment. 'The average flow at New | feet.
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At Avondale, not far south of the ferry, the train reaches the
Southern Pacific tracks coming from Algiers, the terminal on the
south side of the river opposite New Orleans, used
only for freight. The land is low behind the levee, and
most of it is too swampy for economical cultivation.
In this area will be noted many cypress trees, water
hyacinths, and other plants typical of the swamps and lowlands of
the South. In wet places there are scattered palmettoes with their
clusters of fan-shaped leaves. Most of the larger trees are festooned
with the parasitic Spanish moss. A typical view in this region is
given in Plate 4, A.

To the small local settlement at Boutte the railroad proceeds along
the natural embankment of the river and then follows a low ridge

through the woodlands to Des Allemands, where
Des Allemands. Bayou des Allemands is crossed. This name is de-
1}?})‘;‘;312;';: Lt rived from a small settlement of Germans founded in
New Orleans 33 miles. colonial days, but the population now consists mostly

of people of French origin living in primitive dwellings
along the water’s edge. For many years there was a sawmill here
which cut cypress lumber from the adjoining swamp lands; now the
supply of this material is practically exhausted, and the main re-
sources are fishing, crabbing, and the trapping of muskrat and other
fur-bearing animals.

In midsummer the water bodies in this region are spangled with a,
beautiful growth of the purple flowers of the water hyacinth. Bayou
des Allemands empties into Barataria Bay, an inlet of the Gulf of
Mexico, which was at one time the headquarters of the pirate Jean
Lafitte.'t Formerly some of the district about Des Allemands was
reclaimed for agriculture by ditching and pumping. Now the first
signs of extensive cultivation begin near Raceland Junction, where
there are fields of cane supplying the large sugar refinery at Raceland,
a short distance south. This refinery, which presses about 150,000

Avondale.

Elevation 8 feet.
New Orleans 13 miles.

11 This notorious person, about whom | Bay. He trafficked extensively in

- center hundreds of colorful legends of
this region, ran a blacksmith shop in
New Orleans in the early days of the
nineteenth century (at 810 Chartres
Street, just off Canal Street). At this
time privateersmen in the Caribbean
Sea were preying upon the vessels of
countries that were hostile to the
countries that hired them, and Lafitte
became the agent through whom they
disposed of the captured cargoes. In
time he became the leader of a fleet
of licensed privateersmen and estab-
lished a fortified post on Barataria

slaves, at one time selling 450 negroes
at public auction. The proceeds of
these sales and his piratical booty bur-
ied for safe-keeping are still the object
of treasure hunts in the bayou country.
For his loyalty to the American forces
in the War of 1812, his earlier outlawry
wasoverlooked. He resumed his piracy
in 1817 and moved his headquarters
from Barataria Bay to Galveston Bay,
where his fortifications continued until
he was driven out in 1821. Apparently
he was finally lost at sea.
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tons of cane a season, draws part of its supply from more distant
sources, some of it brought down the near-by Bayou Lafourche in
barges. An interesting industrial development in the sugar industry
in Louisiana is the utilization of the cane residue (bagasse) after the
sugar-bearing juice has been pressed out. This material compressed
into bales is shipped from many refineries to a large factory at Gretna,
across the river from New Orleans, where it is pressed into sheets of
building board known as celotex. In some of the cane fields at Race-
land experiments are in progress to ascertain the results of using
Chilean nitrates as fertilizer. Bowie siding is in the midst of cane
fields, and there is a sugar refinery not far south of it.

The abrupt change in agricultural conditions at Raceland is due to
the presence of a ridge of alluvium built up by sediments spread by
the overflow of Bayou Lafourche. Alluvial uplands of this character
are of great economic importance in many parts of the great valley of
the Mississippi, for although not wide they have rich soils and are
sufficiently high to afford good drainage, roadways, and places for
settlement. On them are the principal farm lands in this part of
Louisiana. The mound of Bayou Lafourche extends from the Missis-
sippi River at Donaldsonville nearly to the Gulf of Mexico, a length
of more than 100 miles. Its height for most of the distance is only
about 15 feet, and its width is from 3 to 4 miles.

Bayou Lafourche is the narrow stream crossed by the railroad just
beyond Lafourche station. Originally this bayou was an outlet for

part of the flow of the Mississippi River and was ex-
Lafourche. tensively utilized by freight boats, but to avoid the
g‘;‘:;;it"ign%ﬁéeft- floods that occasionally came down the bayou, the
New Orleans 53 miles. cOnnection at Donaldsonville was dammed off in 1903,

and the navigability of Bayou Lafourche was greatly
reduced. However, it is still used for traffic into the Mississippi
River, with which it is connected by locks, and part of its lower
course will be followed by the Intracoastal Waterway now projected
across the lowlands, some distance south of the Southern Pacific
lines.

Three miles northwest of Lafourche Crossing, but not visible from
the railroad, is the town of Thibodaux (population 4,400), an old
village of French origin, with important agricultural and commercial
interests.

An alluvial ridge extends southward along Bayou Terrebonne
through Schriever, and another, extending along Black Bayou, is

followed by a branch railroad to Houma. At this
Schriever. old town there is a large sugar refinery and an exten-
Elevation 17 feet.  gjye business in oysters and other gulf products.
Population 50.* . . . . . .
New Orleans 56 miles. Much sugarcane is raised in this part of Louisiana,
and formerly there were many small sugar refineries,
some of which are still visible. Potatoes have lately become an impor-
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tant product, and considerable corn is raised. Between the alluvial
ridges the land is low and swampy, but in places it can be drained by
pumping; one notable reclaimed area of this kind southwest of Race-
land is yielding large crops of corn. In the swamps cypress, tupelo
gum, and other trees flourish. Lumbering has long been an active
industry, but many years of vigorous lumbering has greatly reduced
the amount of timber available. There was formerly a sawmill at
Chacahoula, and at Donner a large mill is in operation on logs brought
by rail and in “booms’’ rafted through the great system of waterways
traversing the lowlands to the north. (Turn to sheet 2.)
Donner is in the large lowland area that was covered by the great
flood of the Mississippi River in 1927, when in the lower places the
water was from 6 to 10 feet deep for several months.
Donner. The flooded district extended far to the north and
?li,ﬁffﬁﬁnltéé"f' northwest over the lake region and the country tra-
New Orleans 65 miles. Versed by the Grand and Atchafalaya Rivers. The
bayou ridges described above (p. 14) were not covered,
but the water extended far up their slopes. During the flood thou-
sands of residents on the lower lands were driven out by the water,
and there was considerable loss of crops and effects. The railroad
embankment near Donner was slightly submerged, and parts of it
had to be protected from the flood waters. In this region the roads
are surfaced with oyster shells, which make an admirable road metal
for light traffic. Shells are also burned as a source of lime.
- Gibson is a small village on Black Bayou, a waterway of some im-
portance. A quaint old church is about the only feature of special
interest. Gibson was formerly an extensive lumber-
Gibson. ‘milling community, drawing on the rich supplies, now
i_j:le"““"," Lfeet.  mostly depleted, of cypress and other trees in the
opulation 60. .
New Orleans 67 miles. 2Yeat swamp country to the north, This swamp veg-
etation is still a picturesque feature along the railroad
in places, especially the drapery of Spanish moss on many of the
trees.!?
The small old settlement of Boeuf is on the bank of an outlet of Lake
Palourde, one of the water bodies of the widespread swamp region to
the north. From Boeuf to Morgan City the railroad
Boeuf. follows the north bank of Bayou Boeuf on a ridge of
g(‘;‘:;‘g’;;%g“ alluvium built up by overflows. In this general region
New Orleans 7¢ miles. the deposition of this material has also developed a
. series of islands of sufficient elevation for farming.
They are not high, and in places the fields have to be protected from

12 Spanish moss is extensively utilized | airing to decompose the living portion,
for making mattresses and other cush- | then dried, carefully worked to remove
ions at moss ‘“‘gins” at many places. | dirt, sticks, and other undesirable ma-
The moss is cured by moistening and | terials, and thoroughly washed.
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overflow by dikes. The soil is rich and mostly under cultivation in
cane and other crops. Many scattered cypress trees remain in the
swampy areas.

The extensive swamp lands in the Mississippi Valley in Louisiana
are mostly useless for settlement without expensive diking, but they
are valuable for growing cypress and other lumber. Some areas in
the midst of the swamps that are high enough for cultivation are uti-
lized for small farms, but even these are subject to overflow at times
of high water.

Morgan City, on the right bank of a baylike expansion of the
Atchafalaya River, is a commercial and lumber center of considerable

importance, as it has waterways of moderate depth

into many parts of the cypress swamps as well as into
Elevation 18feet.  the sugarcane country. The wideriver here is the out-
Population 5,985. .
New Orleans s0% miles 1€t 0f & series of large shallow lakes and numerous

bayous occupying the area known as the Atchafalaya
Basin. It receives the water of the Red River ® mixed with some
overflow water from the Mississippi River, which joins the Red River
by way of the Old River near latitude 31°, 50 miles above Baton
Rouge (130 miles above New Orleans). In the great flood of 1927 a
large part of Morgan City was under water for two months.

Morgan City (originally Brashear, later renamed for Charles Mor-
gan ) is near the head of tidewater and from 1850 to 1869 was the
terminus of the railroad from New Orleans. At that time there were
extensive boat connections in all directions by the rivers and bayous,
and by way of the Gulf of Mexico to Galveston. The United States
Government took possession of these communications during the
Civil War. Charles Morgan, who had controlled most of the boat
lines, purchased the railroad in 1869; it was extended west to Lafayette
in 1880. Formerly the city’s lumber business was extensive, but

Morgan City.

13 When the Mississippi River is low
and the Red River is high the slope in
the Old River is reversed and some of
the Red River water flows through it
into the Mississippi. No doubt the
Red River flowed into the Mississippi
River originally, but the gradual growth
of a natural levee on the west bank of
the big river forced the Red River to
find an independent course to the Gulf
down the channel now called the Atcha-
falaya River. This river and the Grand
River have long been thoroughfares,
and in earlier times many flatboats were
used for freight transportation, going
mostly by way of Plaquemine Bayou
and locks to the Mississippi.

14 Charles Morgan is regarded as one
of the most important influences in the
development of southern Louisiana. He
was born in Connecticut in 1795 and
died in New York City in 1878. He
inaugurated various early coastwise
steamship lines, mainly to places on the
Gulf of Mexico, developed the railroad
from New Orleans to Cuero, Tex., and
dredged a steamboat channel through
Atchafalaya Bay. In 1836 he founded
a great iron works in New York, and in
the same year he sent the first vessel
from New Orleans to Texas, stopping
at Galveston when that place consisted
of one house.
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now the principal occupations are agriculture, shipping crabs, and
preparing shells for chicken feed and other uses. The shells are
brought from the large reef of Pointe au Fer in Atchafalaya Bay, 30
miles southwest of Morgan City. One of the water routes of com-
merce in the region now is by the Grand River and a 7-foot canal
through Plaquemine Lock, which enters the Mississippi River 20
miles below Baton Rouge.

The projected Intracoastal Waterway is to follow Bayou Boeuf into
the Atchafalaya River at Morgan City and thence go westward
through Wax Bayou.!

After crossing the Atchafalaya River over a long bridge the train
reaches Berwick, a companion town to Morgan City and sharing
with it the river trade and crab industry. In the
region west of Berwick much of the land is under
cultivation in sugarcane, but some woodland remains.
"An abandoned sugar mill (Glenwild) is conspicuous
north of the railroad 3 miles west of Berwick.

A typical small sugar plantation may be seen just north of the
tracks 2 miles beyond Patterson (near Calumet siding), with groups
of whitewashed houses for laborers and many very large, handsome
moss-hung live oaks.

The principal outlet of Grand and Sixmile Lakes, at a point about
4 miles north of Patterson, is regarded as the beginning of the lower
Atchafalaya River, and into it empties the famous
Bayou Teche (Indian for Snake Bayou) at a point
about 2 miles north of the town. This bayou origi-
nates far to the northwest. Running along the west
side of the great alluvial valley of the Mississippi, it
has built up a typical bayou ridge, 10 to 20 feet high, that is exten-
sively settled and cultivated. The railroad is built upon this ridge
from Patterson through Franklin, Baldwin, Jeanerette, and New
Iberia, and in places the water of the bayou is visible from the train.
With its many plantations, fine houses, luxuriant gardens, and hand-
some live oaks and pecan trees, it is one of the most interesting fea-
tures in southern Louisiana. The bayou is a useful waterway,
although at present the traffic is light.

In early days the bayous and rivers were highways of travel to the
Acadians and other settlers, who built their houses overlooking them.

Berwick.

Elevation 14 feet.
Population 1,679.
New Orleans 82 miles.

Patterson.

Elevation 8 feet.
Population 2,206.
New Orleans 88 miles.

18 This waterway is being built by the
Government to provide an inside chan-
nel along the coast from New Orleans
to Corpus Christi (at a cost of $16,-
000,000) and, eventually, to the Rio
Grande at Point Isabel. The bill
passed by Congress in 1927 provides

for a canal 100 feet wide to carry 9 feet
of water. Many natural water bodies
are to be utilized, some of them, how-
ever, requiring deepening and straight-
ening. For much of its course it is
from 10 to 20 miles south of the
Southern Pacific lines.
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The settlers used pirogues, or dugout canoes, and flatboats for trans-
porting themselves and their produce from place to place, traveling
by day only and camping on shore at night. Later on, in the French
and Spanish régimes, every grantee of land was required to build a
levee along the bayous and on top of it a road. Such was the origin
of the Spanish trail from New Orleans to San Antonio that goes
through Lafayette and of many other roads still existing in southern
Louisiana.
There is a much used airport in the midst of the cane fields about
3 miles west of Patterson. Cane fields extend far westward up the
“Teche country,” with sugar mills at several places, including
Shadyside and Bayou Sale. At Garden City a sawmill is in opera-
tion, using logs floated up Bayou Teche from the Grand Lake region.
Franklin, on the south bank of Bayou Teche, is an old commercial
and sugar center, with large lumber and planing mills. Recently
the operation of these mills has had to be discon-

Franklin. tinued, as the supply of cypress became exhausted
Elevation 10 fect. or too remote.
Population 3,271.

Louisiana is not usually regarded as an earthquake
region, but it has experienced occasional quakes.
The last notable event of the kind was the earthquake of October 19,
1930, the epicenter of which was in the Atchafalaya Valley between
Franklin and Donaldsonville.

Baldwin is a local center of the sugar business and of a district in
which various crops are raised on the Bayou Tcche ridge and the

New Orleans 102 miles.

Baldwin. slopes extending south. A branch railroad and a
) highway lead southwestward to the Cypremort sugar

Elevation 13 feet. .

Population 822. refinery and the great salt mine at Weeks Island (or

New Orleans 106 miles. Grande Cote). (See p. 21.)

In traveling across central-southern Louisiana the only visible
features of geologic interest are the delta and bayou deposits, espe-
cially the mounds built by bayou and river overflow which have been
referred to on previous pages. Farther west are the wide terrace
plains of low altitude, floored by alluvial deposits of Recent age. It
would scarcely be suspected that under this smooth cover there are
formations which represent a long and complex geologic history.
Many deep borings have revealed this subsurface geology to a depth
of 8,000 feet or more. Below the Eocene beds is a great thickness
of earlier Tertiary, Cretaceous, and older strata down to the crystalline
rocks which underlie them. The principal formations so far recog-
nized are listed in the following table:
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Formations of Quaternary and Tertiary age underlying southern Louisiana

Age Formation Character Th(lf%le(t]::)ess
Beaumont clay. Clay and sand.
Pleistocene. 1,500+
Lissie gravel. Sand and gravel.
—-————-Unconformity:

Nonmarine; yellow and red sand and 50-400+

Pliocene, Citronelle formation. clay.

—[-Unconformity

Pascagonla clay.
-Unconformity
Miocene. Hattiesburg clay.

Marine in part; blue-green and gray
clay, some sand. 250-1,400")

Nonmarine; blue and gray clay, thin
sand, and sandstone. ’ 300-350

Nonmarine; gray sand, sandstone, fine 600-800

Catahoula sandstone. conglomerate, clay.

Jackson formation. M‘a‘algi;w; gray sand and dark calcareous 100-600

Focene. ¥ Palustrine; siferous sand and cla
Cockfield formation. Witk lign’it%}.m Y | 400-500

Some recent estimates suggest that in the southern part of the area
the Pliocene and later beds are 4,000 feet thick, the Miocene 4,000
feet, the underlying Tertiary more than 10,000 feet, and the Creta-
ceous possibly as much as 8,000 feet. This great succession of sedi-
ments indicates that the region was under water for a long time, during
which a vast amount of material derived from the land was deposited.
During this deposition the basin kept sinking much of the time, and
doubtless the total amount of subsidence was fully 5 miles. There
were also intervals of uplift when the land was above the water, a fact
indicated by unconformities between most of the formations above
listed. There is evidence that the region is still subsiding, for a few
centuries ago cypress swamps were much more extensive than at
present, as shown by the dead cypress on Cypremort Point and by the
stumps of cypress in Weeks Bay, exposed at very low tide.

Southern Louisiana has had a somewhat complex fluviatile history,
some of it decipherable from the resulting configuration or the distribu-
tion of deposits. Near New Iberia there are small areas of character-
istic Red River deposits, which indicate that at no distant date the
Red River drained south for a short time through Bayou Teche.
Deposits of the latter stream overlying the low terrace plain southeast
of New Iberia indicate that for a while this bayou overflowed its banks
in the wide gap east of New Iberia and reached the Gulf between
Avery Island and Weeks Island. (Howe.)
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Jeanerette is an old and picturesque village named for an early
French settler, Jean Erette, who operated a small corn mill. For
many years the principal industry of Jeanerette was
Jeanerette. sawing cypress and other lumber brought from the
Elevation 19feet.  qwamps far to the northeast, but this activity .has
Population 2,228.
New Orleans 115 miles. C€ased because the sources of supply have become too
remote. There is, however, considerable farming and .
dairying, and rice and cotton are produced. Formerly there were
many small sugar mills in the vicinity, but only a few remain; one
about 2 miles west of the town, on the bank of Bayou Teche, is
conspicuous from the railroad.

From Jeanerette northwestward the railroad follows the high south
bank of Bayou Teche through cane fields and small woodlands.
Throughout this district fine live oaks festooned with Spanish moss
are conspicuous, many of them surrounding stately old homes. Among
these are the Delgado-Albania plantation, on the bank of Bayou
Teche, now owned by the city of New Orleans, and several other
notable old estates, such as Bayside, Westover, Loisel, and Beau Pré,
all surrounded by fine trees. About 5 miles west of Jeanerette, on
the north bank of the bayou, is the livestock experiment station,
1,000 acres in extent, sustained by the cooperation of the United States
Department of Agriculture and the State of Louisiana.

New Iberia, one of the oldest settlements in southwestern Louisiana,
is a commercial and sugar center at the junction of several local

railroads. Situated on the bank of the Bayou Teche,

New Iberia. it has water communication with many places. It

g‘xg&ﬁlﬁ%- was incorporated as a town in 1839, and it is said that

New Orleans 127 miles. Tully 80 per cent of the people are descendants of the
Acadians. '

These people originally were French settlers in Grand Pré, Nova
Scotia (French Acadie), where they had lived for a century and a half
before the English conquest in 1755. Then, when they refused to
transfer their allegiance to England, their property, so industriously
accumulated, was confiscated and they were deported. During the
following decade many of them sought refuge in the French colony
of southern Louisiana, where, however, they found conditions not
entirely congenial, for Spain had just acquired control of that terri-
tory. But they were cordially welcomed, and many established
themselves in the moist, fertile lands along the bayous, an environ-
ment far more agreeable than the rugged north country to which
they had been accustomed. The effect of this propitious climate upon
their character was diverse: some were content with a bare subsist-
ence; others developed into landowners and men of affairs whose
hospitality and graciousness were famous. Many descendants of the
old Acadians remain, together with a large percentage of persons of
French descent from the original New Orleans colonies, The local
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name for these people represents the defective pronunciation “ Cajun.”
One group of Acadians that left the Mississippi at Plaquemine and
came southwest through the swamps in 1757 found a small settlement
at the present St. Martinsville, 9 miles north of New Iberia, where the
newcomers were given tracts of land. Trappers, traders, and ranchers
were scattered sparsely through the Teche country, and under the
Spanish régime the settlement became a headquarters and finally a
military post called the Poste des Attakapas (a-tak’a-pa). Four
different flags have floated above it. Now, under the name St.
Martinsville, it still has an Acadian population, dialect, and atmos-
phere, and these, together with its ancient structures, render it a most
interesting place to visit. The region is perhaps most popularly
known from Longfellow’s narrative poem of the fair Acadian “Evange-
line,” the scene of which is laid principally on the Bayou Teche. At
St. Martinsville is the heroine’s grave, under the ‘ Evangeline oak’ in
the yard of the church constructed in 1765, and various souvenirs
of her life are on exhibition. In this headquarters of the old Acadian
colony a monument in memory of Evangeline was erected in 1931,
for she had become to the ‘“Cajuns’ the symbol of their early suffer-
ings, their romance, and their faith.!

Eight miles south of New Iberia the hill known as Petite Anse, or
Avery Island, rises prominently above the lowlands and marsh. Its
height is 152 feet, and it is dimly visible from the railroad. It con-
sists of a thumb-shaped mass of salt thrust up several thousand feet
through the Coastal Plain deposits. The salt has been extensively
mined for many years from a shaft about 200 feet deep, and great
galleries, such as are shown in Plate 4, B, extend far underground in
white salt. Borings 2,263 feet deep have not reached the base of the
deposit. A feature of this kind is known as a salt dome, and its
general relations are shown in Figure 1. Similar bodies of salt
occur at the mounds constituting Jefferson Island, 8 miles west of
New Iberia, and Weeks Island, 15 miles south of New Iberia, where
also it is extensively mined for domestic use and for the manufacture
of sodium chemicals. The production of salt at these localities has
exceeded 7,000,000 tons, valued at more than $27,000,000, and the
supply is practically inexhaustible.

The three ““islands’’ above mentioned and two smaller ones to the
southeast occur along a line bearing N. 49° W., which probably marks

18 Tt is locally stated that Longfellow
based his poem on the narrative of an

come he had given his promise to
another. Demented by the blow, she

old Acadian in St. Martinsville but
modified it to have a different ending.
The young woman referred to was
Emmeline Labiche, and ‘ Gabriel”’ was
Louis Arceneaux, who told Emmeline
that after waiting a long time for her to

wandered through the Teche region
and finally died and was buried in the
churchyard at St. Martinsville.

17 Mineral Resources of the United
States.
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a narrow deep-seated zone of uplift or faulting that extends across the
country for many miles. The movements along this line, especially
at the domes, have continued into recent times. Owing to the uplift of
the strata the domes reveal formations which in the adjoining region
are concealed by alluvial deposits. At the surface there is more or
less loam resembling loess, 10 feet or more thick, and in many places
where this has been removed by erosion older gravel (Citronelle,
p- 19) is exposed. On Avery Island there are small exposures of
sandstone, clay, and lignite which may be of Pliocene or Miocene age.

Cap rock Recent

Pleistocene
Salt .
Pliocene

Miocene
and

Oligocene (?)
Jackson (Eocene)
Claiborne
Wilcox
(Eocene)
Midway (Locene)
\\Upper Cretaceous

Comanche
(Lower Cretaceous)

<Salt,age?

FIGURE 1.—Hypothetical section of salt dome at Avery Island, La.
By H. V. Howe

In places here the beds dip 44°. The lignite, which is 18 feet thick,
may have economic value.

At Jefferson Island there is a small mound only 75 feet high, but it
has been found by recent boring that the area of doming is consider-
ably larger, the salt core extending under Lake Peigneur; the depres-
sion in which the lake lies may be due to subsidence caused by the
removal of salt by underground solution.

There have been several theories as to the origin of the numerous
salt domes in the Coastal Plain of Louisiana and Texas, but most
geologists regard them as due to the flow of the relatively plastic salt
from a deep-seated stratum, to relieve stress in the earth’s crust.
The salt body has forced its way through the overlying sand and clay
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and to some extent domed and faulted the strata. The top of the
salt core has risen to various heights in the different domes, but in one
dome it is 6,400 feet below the surface. The domes near New Iberia
above mentioned give rise to surface mounds of greater or less height,
and the salt is near the surface, but in many salt domes the salt body
lies deep and there is no topographic iridication of its presence. Not
long ago the only domes recognized were those which had surface
manifestations, but exploration with the torsion balance and seismo-
graph, instruments which detect the disturbances to gravity and to
rock conductivity resulting from the uplift, has indicated the presence
of many more, and drilling has verified their existence.’®* In some of
the domes the disturbed strata surrounding and overlying the salt
core serve as a reservoir for oil. The association of petroleum with
many of the domes is believed to be due to a condition favorable for
its migration and accumulation. About 80 domes are now known in
the Louisiana-Texas Coastal Plain. More than two-thirds of them
produce petroleum, with an aggregate of nearly 70,000,000 barrels in
1930, according to the United States Bureau of Mines. The sulphur
and anhydrite occurring as cap rocks on most of the domes have
resulted from secondary chemical reactions. The structure of a typi-
cal dome is shown in Figure 2, but there is considerable variety in
character, form, and relations and in the depth to the top of the salt
mass.

The easternmost is the Chacahoula dome, 3 miles north of Donner,
discovered by seismograph exploration. Here the salt was pene-
trated in a test boring at a depth of 3,485 to 5,150 feet, where boring
was stopped. No boring in these domes has passed entirely through
the salt, although some holes have been drilled 4,000 feet in it.

The sandy loam exposed on Avery Island has yielded fossil shells of
no very great geologic antiquity, and bones of the mammoth, elephant,
buffalo, horse (FEquus complicatus), Mylodon, and Megalonyz, all of
which have been extinct for a long time (Howe). These deposits have
been correlated with the Sangamon or third interglacial stage, indicat-

SOUTHERN PACIFIC LINES

. feet.

18 A deeply buried salt mass has been
discovered on the western margin of
Lake Fausse Pointe, about 11 miles
east-northeast of New Iberia. The
only surface manifestations of the up-
lift were some gas emanations and
paraffin in the soil, but a seismograph
survey in 1926 showed the presence of
a dome, and a boring found salt at 1,392
Several borings found petroleum,
the first one yielding 125 barrels a day
from sands probably of lower Pliocene
age lying at a depth of 1,062 to 1,143
feet, 100 to 200 feet above the salt core.

The field attained a production of
16,800 barrels in 1927. The salt core
is more than 2 miles in diameter and at
one point comes within 823 feet of the
surface. Another salt dome that un-
derlies a small area about 6 miles east
of New Iberia afforded a small produc-
tion of petroleum in 1916-1920. Sev-
eral borings in this dome that reached
a depth of more than 3,000 feet are
thought to have entered beds of Mio-
cene age. The apex of this salt core
comes within 805 feet of the surface.
(Howe.)
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ing that Avery Island has stood above sea level since that time.
Remains of man have been found associated with the bones, but
paleontologists have not been fully convinced that they were
contemporaneous.

The fact that the salt marshes stand above sea level indicates that
Avery and the other islands can not be very old, for in such a moist
climate reduction of the salt by solution would progress rapidly,
although possibly the salt is rising at a rate to keep pace with solution.
Although Avery Island and the other mounds rise but slightly above
the general low plain and marsh, they have some notable characteris-
tics of flora, due mainly to soil differences, and also some peculiarities
of animal and insect life.

A sanctuary for herons and other birds, established on Avery Island
in 1894, is locally estimated to give refuge to over 100,000 herons, the
same birds returning year after year. Some of the birds are labeled,
and a record is kept of their zones of migration. Many wild fowl
winter in Louisiana, but the draining of wet lands has diminished
their former plentiful food supply, so that now large numbers of birds
move on to Central America and Mexico. Myriads of blue geese
come from their breeding grounds in Baffin Land to spend the winters
in this region. As the number of birds has decreased, the sale of wild
birds has been made illegal, and the hunting season and the bag limit
are much reduced. On Avery Island also is a large arboretum in
which a great variety of semitropical plants have been assembled.

On this island is manufactured the famous tabasco sauce, a fiery but
savory essence of a special pepper imported from Mexico, which
thrives in the warm climate of this region; many of these peppers are
also dried and ground for flavoring. The cultivation of this pepper
and the bottling and shipping of the sauce give occupation to many
persons living near New Iberia. Another special industry here is a
paper mill in the east edge of the town that utilizes rice straw, a mate-
rial which is largely wasted under ordinary conditions of harvesting.
Considerable sugarcane is raised near New Iberia, and corn and
vegetables are grown.

One of the most noticeable topographic features in the vicinity of
New Iberia is the northward-facing margin of the Hammond terrace,
10 to 15 feet high, which extends northwestward from that place.
It is ascended by the railroad a short distance west of New Iberia.
Beyond Segura it forms the south bank of Spanish Lake, on some maps
called Tasse Lake, which lies between it and the natural levee that
Bayou Teche has built up. To the west it merges into the general
upland which lies west of the lowlands of the Mississippi Valley.
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Just east of Lafayette the terrace step is only about 12 feet high,
but at Opelousas, 25 miles northwest, its steep eastern face is a
bluff nearly 40 feet high. Its elevation is 35 feet near Rayne
and for some distance beyond. The land is better drained than the
lowlands of the valley of the Mississippi or the low prairies to the south,
and it contrasts also in having a slightly rolling configuration and
sandy soil. Refugees of the flood of 1927 went to this upland near
Segura as the nearest highland that was available. At the crest
of this flood the swamp lands to the north were under 5 to 10 feet of
water, and even New Iberia was inundated for several days. This
flood was the first in a century that overflowed any of the country
south of Bayou Teche.

Southeast of New Iberia there is a terrace or upland somewhat
similar to the Hammond terrace, lying south of the Bayou Teche
mound and extending to and beyond Jeanerette. South of this ter-
race is a lowland flat that extends as far to the west as Vermilion and
Mermentau Prairies, which are mostly less than 20 feet above sea
level. (Turn to sheet 3.)

An important resource of southwestern Louisiana is underground
water, which yields flowing wells at moderate depth in the lower
lands and water available for pumping in the higher areas. The
wells are mostly from 200 to 300 feet deep and obtain their supplies
from gravel and sand in the younger formations.

At Cade is the junction with a branch railroad which goes to Port
Barre, a small town on Bayou Cortableau about 40 miles north.
The first station north of Cade on this branch line is
St. Martinsville, above referred to in connection with
the legend of Evangeline. Cade is surrounded by
cane fields, and considerable quantities of cane and
other farm products are shipped here and at Burke and Duchamp
sidings.

At Billeaud, a mile east of Broussard, a large sugar refinery just
north of the railroad utilizes cane from the adjoining region. Brous-

sard is an old town sustained in large part by the

Broussard. sugar industry and surrounding farms. It was

fi;‘l’zzi;‘;;gg“ named for a French captain by one of his descendants

New Orleans 14omiles. When the town was established after the Civil War.

The rolling country is covered with cane fields that

extend at intervals to Lafayette, where they give place to rice. Much
pepper also is raised.
152109°—33——3

Cade.

Elevation 32 feet.
New Orleans 134 miles.
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The region hereabouts is called the Attakapa country, from the
Indians who originally occupied it, of whom now a very few known
descendants remain near Grand Lake. They were nearly annihilated
by neighboring tribes, notably the Choctaws, at a battle on a hill
about 3 miles east of Billeaud, just before the white settlers came
into the country. Many of their burial mounds occur along the
banks of Bayou Teche, and their weapons and utensils are found
occasionally. _

Three miles northwest of Broussard the railroad crosses the Ver-
milion River near the place where the first settlement was made in

this region. It was located at the head of navigation
Lafayette. and was of considerable importance as a trading post
Eﬁ?ﬁﬂ fifggt under the successive names of Little Manchac,
New Orleans 146 miles, Pinhook, Vermilionville, and Lafayette. Here also

in 1863 occurred an important battle of the Civil
War when the Union troops moved through the Teche country and
established a camp at Lafayette. Lafayette, in the heart of the
Attakapa country, has nearly doubled its population in a decade,
owing to its advantages as a railroad and general commercial center.
A branch railroad runs to Alexandria, on the Red River. The mean
annual temperature here is 65°; the average for July is 81° and for
January 52°. Lafayette is the westernmost of the old French towns,
and many descendants of French settlers are included in its popula-
tion. In the southern edge of the town is the Southwestern Louisiana
Institute. On exhibition at the railroad station is the first locomotive
used on the Morgan Line, the predecessor of the Southern Pacific
in this section. It contrasts strongly with modern locomotives.

According to the United States census, in 1929 Lafayette Parish
produced 18,394 bales of cotton, 135,524 bushels of rice, 146,246 tons
of sugarcane, 45,027 pounds of figs, 166,045 bushels of sweetpotatoes,
14,144 bushels of Irish potatoes, 14,262 bushels of soybeans, and
505,445 bushels of corn. Oranges and pecans are also produced.

There is a salt dome at Anse La Butte, 5 miles northeast of Lafay-
ette, but holes drilled in it to a depth of 3,400 feet found only a small
amount of petroleum.

From Lafayette the railroad goes due west for 16 miles to and
beyond Rayne over wide prairies with an average elevation near 35
feet. Three miles west of Scott siding the Bayou Queue de Tortue
(French, tail of a tortoise) is crossed. Rice fields soon begin to be
conspicuous, especially near Duson, a siding named in honor of a
Canadian refugee settler of early days.
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The village of Rayne is in an important agricultural community,
with its chief interest in rice, which is raised over a wide area in the
Rayne. vicinity. The fields are irrigated by water pumped
Blovation 36 feer,  1rom bayous and wells. The Southern Pacific Rail-
Populstion3,70.  road here crosses a branch of the Texas & Pacific
New Orleans 160miles. B ojlway which connects Opelousas and Crowley.

Crowley, the parish seat of Acadia Parish, is now the center of the
great rice industry of southwestern Louisiana. About three-fourths

of the area of the parish is in rice, which is irrigated
Crowley. by 300 miles of canals and water from 125 wells.
gﬁ;l;ﬁﬁfgﬁt The principal supply of underground water here is
New Orleans 168 miles, found about, 300 feet below the surface, and consid-

erable water is also obtained at depths of 17 to 60
feet. One of the large canals is crossed between Rayne and Crowley.
It is claimed by local authorities that one-third of the rice produced
in the United States is raised within 30 miles of Crowley. Acadia
Parish alone produced 16,317,463 bushels of rough rice in 1929
(Fifteenth Census). There are many rice mills where the rice is
cleaned and polished, with an annual production averaging 1,500,000
barrels of 162 pounds, according to the Crowley Chamber of Com-
merce. Rice is milled to cull out broken and small material and
remove the hull and the several thin layers that surround the grain,
a process which robs it of valuable food elements. Most of the rice
to be exported has to be coated with a very thin film of tale in glu-
cose. A large part of it is shipped to Puerto Rico. Rice requires a
generous supply of water, not only for the growth of the rice plant
but to kill weeds that would otherwise choke it. This water is
pumped from wells and bayous and in large amount from the Sabine
River. Many of the canals and ditches that bring the water, some
of them from long distances, are crossed by the railroad. Fortu-
nately, in most seasons there is an abundant water supply, but it is
found that in some bayous strong pumping causes the backing up of
brackish water, which is deleterious. The pumping is done by steam
and electricity, with oil for fuel, and most of the water is supplied by
companies that irrigate their own fields and sell water to others.
Some of the batteries of pumps require from 400 to 800 horsepower.
The fields are crossed by a network of small ditches like furrows,
with low banks to retain the water.

Ordinarily the irrigation of rice costs about one-fifth of the value
of the yield, which is 40 to 50 bushels to an acre. Rice sprouts in
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two or three weeks after planting and soon grows to 8 to 12 inches,
when it is flooded until practically mature.

The extensive cultivation of rice in this region is relatively modern,
dating back to 1894 and 1895, when the first large pumps were intro-
duced near Crowley. The early Acadians planted small areas of rice
along the lowlands and in various dammed areas, but the drainage
of all these tracts was difficult in wet weather, and the crops failed
in dry years.

From Crowley a railroad runs north, serving the rice country as far
as Alexandria.

Just west of Estherwood a wide ditch is crossed which carries

Estherwood. water for the irrigation of the extensive rice fields
Elevation 1034 feet. in the neighborhood. Most of the prairie land is
Population 40.* utilized for this crop, but narrow wooded strips
New Orleans 173 miles.

remain along the streams.
At Midland are branch railroads, one going north to Eunice and
Mamou and the other south to Gueydan and Abbeville. The old
village of Mermentau, with a quaint ancient grave-
Midland. yard on its main street, is built on the east bank of
?l‘;‘ﬁ‘.l‘&’;,,‘ié‘?*' the Mermentau River. This stream, resulting from
New Orleans 176 miles. the confluence of Bayou des Cannes and Bayou
Nezpique, is bordered by swamps in which many
cypress trees remain with their festoons of Spanish moss. It empties
into Lake Arthur, 15 miles south, a famous resort for hunting ducks

Mermentau. and geese and for fishing. There is a local tradition
Elovation 17 fect. that the Ves§els of the pirate Lafitte (see p. 13)
Population 304. made a practice of ascending this river to sell stolen

Orl 181 miles.
New Orleans 181 miles slaves.

Jennings, the parish seat of Jefferson Davis Parish, is a local

headquarters for rice and other agricultural products. Therice crop in

this parish was 4,717,628 bushels in 1929, according to

Jennings. the census returns, which showed also 182,439 bushels

l’f};ﬁg&ﬁﬁfgg of corn and 4,185 bales of cotton. A very special

New Orleans 188 miles, industry is the extensive cultivation of Bermuda or

Easter lilies, which are shipped from this place all

over the United States. The pretty town is built on a low, flat

ridge between the valleys of the Mermentau River and Bayou Chene,
in a region of wide prairies with many rice fields.

Five miles northeast of Jennings is the productive Jennings oil
field, which obtains petroleum from a sharp local doming of the
strata. The derricks are not visible from trains owing to timber
along Bayou Nezpique. They are shown in Plate 5, A. This field
has been described by Barton and Goodrich. It was one of the
earliest oil developments on the Gulf coast, having given its first
manifestation of oil eight months after the strike at Spindletop in
1901. In 1906 the field had & production of more than 9,000,000
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barrels, but finally the amount diminished, and the yield in 1930
was only 527,834 barrels. It is estimated that in all about 40,600,300
barrels has been produced from an area of about 300 acres, which is
a larger production than that of any other field in Louisiana. Some
of the borings found considerable gas. Salt was reached at a depth
of 3,716 feet, but most of the oil was obtained at 1,700 to 2,000
feet. For several years the oil from this field sustained a refinery
at Jennings.

Southwest of Jennings, between the railroad and the Gulf of
Mexico, are noted hunting and fishing grounds with a great variety
of fish and wild fowl.

A short distance beyond Jennings, just before crossing Bayou
Chene, the railroad turns due west, a course which is continued 50
miles to Edgerly, over prairies with an average eleva-
tion of 20 feet. While many parts of the region are
under cultivation for rice, other crops are raised, in-
There are many cattle

Welsh.

Elevation 23 feet.
Population 1,514.
New Orleans 197 miles. cludmg considerable cotton.

in the numerous pastures.

Three miles west of Welsh there is another low local dome, known
as the Welsh oil field, the derricks of which are mostly about a mile
north of the railroad. About 90 wells have been drilled here, and
some of them yielded a small production for a few years. Much of
the oil was used for lubrication on the locomotives of the Southern
Pacific lines. (Turn to sheet 4.)

Just beyond Welsh the-railroad crosses the east branch of Bayou
Lacassine, the water of which is used to some extent for rice irriga-
tion; the west branch of this stream is crossed just east of Lacassine
siding. A short distance west of that siding there is a small clump
of pines south of the railroad, a sporadic outlier of the great pine
forest that covers a large part of western Louisiana and eastern
Texas. Not far beyond this place the Missouri Pacific Railroad
is crossed.

In this region “pimple mounds” appear in the prairies, and they
become more numerous toward Lake Charles and beyond, though
somewhat scattered. Most of them are less than 3 feet high and
approximately circular. A few of the larger well-formed mounds are
very conspicuous and reach 75 to 100 feet in diameter. Many of
them have been more or less obliterated by cultivation, and some
have been cut by drainage ditches and road grading. They occur

% The subsurface geology (see table,
p- 19) showed clay (Beaumont) to 90
feet; sand (Lissie and Citronelle), 90
to 1,100 feet; clay, mainly Pascagoula
and Hattiesburg(?), 1,100 to 2,800
feet; and sand (Catahoula), 2,800 feet
to an unknown depth. Probably Jack-

son strata were penetrated in the
deeper holes, several of which were
from 7,294 to 7,447 feet deep. One
dry hole 8,903 feet deep was aban-
doned in hard blue shale regarded by
some geologists as Oligocene.
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at intervals far into eastern Texas and over a wide area in the region
north. Their origin is unknown, although many theories have been
advanced to account for them.

The city of Lake Charles is attractively located on the wooded
shores of Lake Charles, a broad expansion of the Calcasieu River,

one of the principal streams of southwestern Louisi-

ana (formerly called the Rio Hondo). The name
Elevation 16 feet.  (Ca]casieu is derived from that of an Indian tribe
Population 15,791, . . . .
New Orleans 220miles. Which once occupied the region and is now repre-

sented by a few descendants living in the northern
part of Caleasieu Parish. This river, which is crossed west of the
town, was the resort of slavers in the early days when the region
west to the Sabine River was neutral territory between Mexico
and the United States. The name of the city is taken from the
lake, which was named for Joseph Charles, an old settler. This city
is the farthest inland of the Gulf ports, being 75 miles from the coast,
with which it is connected by a 30-foot channel dredged through the
river, Calcasieu Lake, and Calcasieu Pass, at the joint expense of
the parish and the United States. This channel has no tide and
no locks. The harbor basin has accommodations for all classes of
ocean vessels, by which it ships more rice than any other port in this
country. One of the three large mills in the city manufactures
cellulose from rice hulls and is said to be the only plant of its kind
in the world. Considerable cotton is raised near by, and lumbering
is an important industry.

In the marshlands of Cameron Parish, south of Lake Charles, are
two isolated domes, the Hackberry and the East Hackberry, which
produce a large amount of petroleum. The latter was discovered in
1926 by means of seismograph survey in a region where there are
no surface indications of geologic structure. The oil is derived largely
from sand of Miocene age ® at a depth of 3,900 feet, but oil is also
produced from sand over the ‘‘cap rock,” which lies about 2,955 feet
below the surface. One 6,995-foot hole is in shale of supposed Jack-
son (Eocene) age. From 1927 to the end of 1930 a little more than
4,000,000 barrels of oil was produced from 50 wells in this district,
according to the United States Bureau of Mines.

Lake Charles is about at the eastern margin of the great pine belt
which extends westward to and beyond Beaumont, Tex., and far to the

Lake Charles.

20 The subsurface geology of this part
of Louisiana as revealed by borings is as
follows: Recent marsh deposits of much
sand and clay, about 50 feet; sand and
gravel of the Beaumont formation (350
feet) and Lissie formation (650 feet);
a thick succession of blue sandy silt,
blue and gray silty sand, clay, blue-
green shale, and some clean sand,

mostly fine grained, representing the
Pliocene and Miocene, 5,000 feet or
more; older Tertiary gray silty sand,
sandy shale, and hard gray shale, 500
feet or more. These beds are under-
lain by heavy shale believed to be of
Jackson age. (Bauernschmidt.) (See
also table, p. 19.)
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north; for much of the distance between these two places the railroad
skirts its southern border. Originally there were large forests of fine
timber in this region, but much of the pine has been cut.

In the great marshes between Calcasieu and Sabine Lakes, south-
west of Lake Charles, is a muskrat “ranch,” 29 miles long by 14
miles wide, comprising 170,000 acres and having 70 miles of canals.
Here a large number of pelts of this animal are obtained every year.
The region is also famous for hunting and fishing. Water hyacinths
grow in picturesque abundance in its many ponds and bayous.

NW.

Sea
level

Marsh

//N’N' NI
jSulphu (/]
™

FIGURE 2,~Section across dome near Sulphur, La. After Kelly

To most persons it may be surprising to learn that our largest sup-
plies of sulphur have been found under the smooth, low prairies of
southwestern Louisiana and eastern Texas. One
mine that was a very large producer for many years
was 2% miles northwest of Sulphur and only a short
distance north of the Southern Pacific tracks. The
total production here exceeded 10,000,000 tons and
had a gross value of more than $150,000,000 (Kelly). The sulphur
is now exhausted. The mineral occurred in the anhydrite cap of a
circular, flat-topped salt dome of small extent, 75 acres in all, where it
had accumulated through chemical reaction for a very long period.
The relations are shown in Figure 2.2 The sulphur was discovered in

Sulphur.

Elevation 19 feet.
Population 1,888.
New Orleans 230 miles.

21 The overlying material consists of
about 250 feet of yellow and red clay
alternating with sandy clay and sand
(Beaumont clay) and gravel (Citronelle
formation) to the cap rock. The sul-
phur is thought to have been derived

from the reduction of the ecalcium
sulphate of the anhydrite, an origin
indicated by the fact that the volume of
sulphur and limestone (calcium carbon-
ate) was found to increase in proportion
to the decrease in calcium sulphate.
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a 1,230-foot boring for petroleum, of which a small surface seep had
long been known, the black ooze being used by early settlers for axle
grease. The first attempts at mining were made by a French com-
pany, which planned to use a huge iron caisson shipped in sections
from France, but the enterprise failed after the expenditure of nearly a
million dollars. One of the rings of this caisson still lies on the bank
of the Calcasieu River, with a pine tree 2 feet in diameter growing
through it. After several other vain attempts to mine the sulphur,
‘the Frasch process 2 was developed in 1903 ; by this process the sulphur
was melted in place by steam, pumped to the surface in liquid form,
and stored in great vats until needed. (See pl. 6, B.) In this way the
sulphur accumulated in solid blocks 1,000 feet long, 500 feet wide, and
50 feet high, from which it was easily broken for shipment. Since
1919 the great deposits of sulphur at Gulf, New Gulf, and other places
in Texas have become the chief source of our commercial supply, with
reserves of many millions of tons. Recent drilling on the Sulphur
dome has developed an oil field which in 1930 had a production of
1,351,195 barrels from 33 wells.?®
There are extensive rice fields interspersed with swamps and
forests about Sulphur and in the region west, notably about Edgerly
and Vinton.
Just south of Edgerly conspicuous oil derricks mark the occurrence
of petroleum in another structural dome under the level lands of the
region. Strong surface indications of gas and oil at
this place were noted at an early time, but drilling did
i‘;{‘)‘;‘:ﬁi‘gﬂﬁéﬁ“ not begin until 1907. The first holes were not success-
New Orleans 238 mites. f0l, but after repeated attempts considerable oil was
obtained at depths of 2,300 to 3,100 feet from beds of
supposed Pliocene age. Salt found at a depth of 4,000 feet shows that
a salt dome is present far underground. The oil is heavy (19° to
22%° Baumé) and when refined makes a fine lubricating oil (Minor).
The field reached its peak production of 1,688,862 barrels in 1915;
there has been a great decrease in recent years, the production in 1930
being only 142,380 barrels.

Edgerly.

2 This ingenious method of obtaining
sulphur from deep underground deposits
was perfected by Hermann Frasch in
1891 after many years of experimenta-
tion. A hole is drilled deep into the
deposit, which is mostly a mass of
honeycombed limestone filled with
sulphur. Into the hole three concen-
tric pipes are placed with perforations
at their ends; through the outside pipe
superheated steam (300°) is supplied,
which melts the sulphur. The central

and somewhat longer pipe conveys hot
compressed air, which so lightens the
liquefied sulphur that it is forced to the
surface by the combined air and steam
and water pressure. The heat of the
steam and water in the outer column
and in jacketed pipes on the surface
keeps the sulphur melted while it is
conveyed to vats built up with wooden
walls to the requisite height.

2 South Louisiana Oil Scouts Assoc.
Bull. 1, 1930,
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A. OIL FIELD NEAR JENNINGS, LA., IN 1928
Total production more than 40,000,000 barrels from 504 wells.

B. PART OF GALVESTON, TEX.

General view from an airplane. Shows the sea wall.
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A. COTTON READY FOR SHIPMENT, GALVESTON, TEX.
19,000 bales.

B. BLOCK OF SULPHUR AT NEW GULF, TEX.
Ready to be broken up for shipment.
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About 3% miles southwest of Vinton is a typical Gulf coast salt
dome yielding petroleum, the first dome discovered with oil on its
flanks. The dome makes a low mound at the surface
Vinton. with a lake in the center and has a salt core about a
Elovation 16 feet. mjle in diameter. It was looked upon as a likely
Population 1,989. . . .
New Orleans 243 miles, Source of petroleum, especially as it had oil and gas
seepages on its summit, and some oil had been
obtained in shallow wells near by. Drilling began in 1901, resulting
in finding traces of oil, but it was not until 1910 that a large produc-
tion was developed; in the next few months more than 2,000,000
barrels of oil were produced. Production declined later, and now it
is confined to some old wells, which are pumped. The total produc-
tion to the end of 1930 was 34,317,000 barrels from an area of 150
acres, mostly from a depth of 2,200 to 2,300 feet.? The salt lies at a
depth of 925 feet, with a 500-foot cover of ‘“‘cap rock” limestone.
The deeper borings penetrate the Jackson (Eocene), with the Oligocene
pinched out by the salt on the west and southwest sides of the dome.
The oil ranges in gravity from 19° to 37° Baumé, the latter coming
from a sand at 3,385 feet. The producing sands are regarded as
Miocene and possibly Oligocene. (Thompson and Eichelberger.)
From Vinton the railroad follows the crest of a long low ridge south-
westward to Toomey, where it curves to the west to cross the Sabine
River. For nearly 200 miles this river is the boundary line between
Louisiana and Texas; it empties into Sabine Lake 8 miles below
Orange. North of the railroad crossing the river is navigated only by
small craft, but many logs are floated down it, and the water volume
is large in times of freshet.. No precise survey has yet been made of
its tortuous course, most parts of which are bordered by swamps.
Much of its water is pumped, for the irrigation of rice fields.
After crossing the Sabine River into Texas the railroad makes a
great curve to the south.
The State of Texas is the largest of the United States, measuring
772 miles from east to west and 723 miles from north to south. It
has an area of 265,896 square miles, or 7.2 per cent of
Texas. the United States. . It is larger than France and than
the States of Pennsylvania, New York, Ohio, Virginia,
and all of New England combined. A diagonal across the State from
Texline to Brownsville is 1,107 miles long, and the length along the
Southern Pacific Railroad across the State is 940 miles. The Rio
Grande is its southwestern boundary for nearly 800 miles, and there
is 400 miles of shore line along the Gulf of Mexico.
The population in 1930 was 5,824,715, or nearly as much as that
of Massachusetts and Connecticut combined, an increase of about
25 per cent in 10 years. In 1836 the Anglo-American population of

% South Louisiana Oil Scouts Assoec. Bull. 1, 1930,
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Texas was probably less than 30,000. Ten years later it was 100,000,
with 35,000 slaves. The density of population is now 22.2 to the square
mile. The largest city is Houston, with a population of 292,352, and
the other large cities in order of size are Dallas, San Antonio, Fort
Worth, and El Paso. The population includes about 20 per cent of
persons regarded as ‘““Mexican,” most of whom live in the southern
part of the State, and every season many laborers come from Mexico
to assist in harvesting cotton and other crops.

Texas has vast agricultural interests, for, according to the census
reports for 1930, nearly 75 per cent of its land area is in farms or
ranches, which, with buildings and machinery, are valued at
$3,779,593,795. Among the principal items of production in 1929
were rice, 5,158,544 bushels (from 105,616 acres); hay, 650,992 tons;
and cotton, 3,793,392 bales (500 pounds each), or 40 per cent of the
cotton produced in the United States. In 1926, a record year, the
cotton crop was 5,620,831 bales. In 1929 vegetables valued at
$14,125,151 were produced, and grains other than rice 217,000,000
bushels. The aggregate value of agricultural products in 1929 was
more than $1,000,000,000. The production of grapefruit in 1929 was
997,551 boxes, but as yet only one-third of the trees are productive.
Although most of the great ranches of former days have been sub-
divided, the number of cattle in the State in 1930 was 6,602,702 head,
and of sheep and goats, 10,163,655 head.®® In 1929 the wool and mo-
hair clip was 50,302,601 pounds, valued at $16,636,096; 4,726,363
pounds of honey was produced; the fig crop was 8,425,468 pounds;
peanuts, 2,290,000 bushels; and pecans, many of them from cultivated
trees, 9,588,376 pounds. Pecan trees, some of them 3 feet in diameter,
grow wild in most parts of central and eastern Texas. According to
the Texas Almanac, Texas ranks seventh among the States in lumber
production, with a cut of 42,000,000,000 board feet in 1910-1930, not
counting poles, posts, ties, and unrecorded wood for local use.

Texas leads in sulphur production, having shipped in 1930, accord-
ing to the United States Bureau of Mines, 3,372,338 tons, valued at
$30,841,065, or between 80 and 90 per cent of the world output and
97 per cent of the output of the United States. This mineral comes
from the Gulf coast region not far west and southwest of Houston.
The petroleum output was 296,876,000 barrels in 1929 and 290,457,000
barrels in 1930, and a large amount of natural gas was utilized. Much
of the petroleum is produced in the portion of the Gulf coast region
traversed by the Southern Pacific Railroad. Extensive deposits of
lignite occur, also some bituminous coal, of which in all about 1,000,000
tons is mined annually. The cannel coal of Santo Tomas, in Webb

% Many of the goats are Angoras, | The first ones were introduced in 1849,
which yield a clip of 3 to 8 pounds each, | a gift from the Sultan of Turkey.
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County, is, according to Ashley,?” the largest body of cannel coal
of bituminous rank in the United States. A large percentage of
the product is used at Fort Sam Houston in San Antonio. Counsider-
able iron ore is available, and there are many minor mineral deposits
of value. Helium from bore holes near Amarillo is an important
product, and potash exists in the northwestern part of the State.

According to the Texas Almanac, Texas is second only to New York
in the value of exported materials originating in the State, which in
1929 had a value of $657,559,600. The total exports, of which about
two-thirds were shipped from Galveston, were valued at $834,000,000.

When Texas was admitted to the Union it retained its public lands,
which, with the exception of large areas reserved for the benefit of
the State university and schools, have since been disposed of. Many
square miles were donated to aid railroad construction, and the last
3,000,000 acres in the ‘“Panhandle” defrayed the cost of the construc-
tion of the State capitol. A large revenue has come to the State
university from the discovery and production of petroleum on the
university lands. Texas public lands were divided into areas of var-
ious sizes and shapes, some of them in units of 1 square mile, called
sections and many of them in irregular areas mostly measured in
varas.?

With its great area and variation in elevation, Texas presents many
differences in climate, ranging from semitropical in the lowlands at
the south to temperate in the highlands at the west. The rainfall is
heaviest in the eastern part of the State, where the mean annual pre-
cipitation exceeds 50 inches. (See pl. 1.) There is a gradual diminu-
tion westward along the Southern Pacific line to 30 inches near the
longitude of San Antonio, 20 inches near longitude 101°, and from
10 to 20 inches in most of the western part of the State, some por-
tions of which are decidedly arid. The rain in eastern Texas comes
largely from the Gulf of Mexico and falls most abundantly in the
winter; that in the western part falls mostly in heavy showers in
summer. Most of the country south of the latitude of San Antonio
has a mean annual temperature of 70° or more, approaching 75°
in the southern counties. In the high plains region the mean annual
temperature is in general less than 60°, and the winters, although
usually short, are decidedly cold.

The history of Texas is full of interest. It is believed that the
first white man to reach the region was Cabeza de Vaca, a member
of the expedition of Pénfilo Narvéez, who sailed from Spain in 1527
to occupy a royal grant in Florida but, disappointed in its character,

2 Ashley, G. H., U. S. Geol. Survey | league of 5,000 varas is very nearly
Bull. 691, p. 251, 1919. 2% miles. A square league is called a

7 A vara is an old Spanish unit | sitio (4,428.04 acres), and 5 sitios make
measuring 33% inches. The old | an hacienda. i
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set out for Mexico and in 1528 was shipwrecked on the coast some-
where between Matagorda and Galveston. The five survivors were
held captive by the Indians, but De Vaca and a negro, Estevan,
finally escaped, and after several years of wandering, probably across
south-central Texas and the Edwards Plateau, crossed the Rio
Grande into Mexico somewhere between Presidio and El Paso, and
finally reached San Miguel de Culiacan (me-gale’ day coo-leea-can’)
in 1536. Francisco Vésquez de Coronado crossed Texas in 1541 on
his expedition to Quivira, and Antonio de Espejo explored a part of
the Pecos Valley in about 1582. He was followed by Gaspar Castafio
de Sosa in 1590. The oldest settlement is Ysleta (ees-lay’ta), near
El Paso, which began as a settlement of Tiguex Indians established
there by Gov. Antonio Otermin, whom they had accompanied from
Isleta, N. Mex., whence he fled during the Pueblo uprising of 1680.
The first white settlement in the State was a short-lived French
colony set up by René Robert La Salle in 1685 near Matagorda Bay,
which he mistook for the mouth of the Mississippi. The first mis-
sions were established in 1690 and 1716-17 in eastern Texas, in the
general neighborhood of Nacogdoches, among the Tejas Indians, but
they were built of perishable materials and in time were completely
obliterated. Alonzo de Le6én and Padre Damian Massanet, who
founded the missions in 1690, came from Coahuila, Mexico, into
central Texas and discovered and named the Nueces (nway’sace),
Hondo (own’do), Leon (lay-own’), Guadalupe (gwa-da-loo’pay), and
other rivers. They brought a party of 88 soldiers and friars, 12
muleteers, 13 servants, 720 horses and mules, 82 pack loads of pro-
visions, and 3 pack loads of presents for the Indians.

San Antonio, the capital city during nearly the whole era of Spanish
and Mexican rule, was started by the Spanish Government as a presi-
dio in 1718, primarily as a bulwark against the French. The missions
near by were begun soon thereafter, some of them having been trans-
ferred from other localities. Difficulties with the Indians finally led
to the abandonment of all settlements except San Antonio, Goliad,
and Nacogdoches. In 1817 the Anglo-Americans joined the Mexican
revolutionists and with a force of only 800 men defeated the Spanish
Army of 2,500 near San Antonio, a victory which led to Mexico’s
revolt from Spain in 1821. This part of Texas became a department of
the State of Coahuila (co-a-wee’la) and Tejas (tay’has), of the
Republic of Mexico. The name Tejas was derived from a confedera-
tion of friendly Indian tribes which occupied part of the eastern
section of the State. Texas is the old Spanish spelling of Tejas, but
the pronunciation has been anglicized. After Mexico won its inde-
pendence many colonists from the United States were admitted under
the leadership of ‘‘empresarios,”’” of whom the most famous and most
successful was Stephen F. Austin. Owing largely to this fact, Texas
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desired to be separated from Coahuila and recognized as a State of the
Republic of Mexico. This was not acceded to, and instead Mexico in
1830 forbade further colonization by adjacent nations and in 1832
placed the coast region under military rule. All this caused so much
discontent that in 1832 the uprising began which led to the declaration
of independence from Mexico in 1835. An attempt at subjugation by
Mexico led to the crushing defeat of the Mexican Army under Gen.
Antonio Loépez de Santa Ana at San Jacinto, near Houston, by the
Texans under Gen. Sam Houston in 1836. From this time to 1845
Texas was an independent republic, with ministers to foreign courts
as well as to Washington. Mexico repudiated the treaties made after
the Battle of San Jacinto (ha-seen’toe) and made various raids with
transient success. The proffer of annexation to the United States
made by Texas after the Battle of San Jacinto was accepted only
after nearly 10 years, when, in December, 1845, Texas was admitted
as a slave State.

Texas as a division of Mexico did not extend beyond the Nueces
River, but the Texas Congress in December, 1836, marked the limit
as the Rio Grande. Mexico protested against this claim. After the
Mexican War brought the Territory of New Mexico into the United
States the compromise of 1850 removed from Texas the part of New
Mexico that lies east of the Rio Grande and areas now included in the
States of Oklahoma, Kansas, Colorado, and Wyoming. For this and
other items relinquished Texas received a payment of $10,000,000.

The Sabine River has long been important as a boundary line, more
or less contested. In 1806, by virtue of a semiofficial treaty between
. contending military authorities, it became the western boundary of
a neutral territory extending from the Rio Hondo branch of the Red
River (the present Calcasieu), and by the Florida Purchase in 1819 it
was made the boundary between the United States and the Spanish
possessions in the Southwest.

The traveler crossing Texas will be strongly impressed by the great
change in vegetation that occurs every few hundred miles. This
change is closely connected with climate, particularly the diminishing
rainfall, and the increasing elevation to the west. Eastern Texas,
with a mild, humid climate, has the Gulf flora, with longleaf pine
(Pinus palustris),” the cane (Arundinaria macrosperma), bald cypress
(Taxodium distichum), and many other characteristic species. About
Orange, on the Sabine River on the Coastal Plain, only a few feet
above sea level and with 50 inches of annual precipitation, there are
many swamps with cane and reeds, cypress, and tupelo; bottom-
land forests with magnolias, bays, pecans, hollies, oaks, gums, and

28 Most of the botanic terminology | of Texas, by J. M. Coulter, Contr. U. S.
in this section is taken from the Botany | Nat, Herbarium, vol. 2, 1891-1894.
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thickets of palmetto (Sabal glabra). On the slightly higher slopes are
heavy forests of longleaf and loblolly pines. At Houston, still on’
the Coastal Plain, the sand ridges are higher and many of them are
forested with pine, but the western limit of this tree is soon reached.
The prairies with wet-soil grasses have rushes, sedges, and many
prairie annuals. Here the rainfall is about 45 inches. In the next
hundred miles a rolling upland 300 to 400 feet high 1s traversed, with
sandy ridges and rich alluvial bottoms. There is much grass land,
abundant clumps of post oaks, scattered live oaks, and many sandy-
soil species, besides several cacti of the “pricklypear’’ character,
called “‘nopal” by the Mexicans. The rainfall is about 35 inches a
year. About San Antonio, 316 miles west of the Sabine River, near
the inner margin of the Coastal Plain, where the elevation has
increased to 500 to 700 feet and the annual rainfall has decreased to 30
inches, the change in vegetation is very marked. Here the mesquite,
huisache, cactus, zizyphus, yucca, and acacia, with many dry-soil
grasses and annuals, are prevalent. On the Edwards Plateau, not
far northwest, there is much small timber comprising numerous
junipers, mountain live oak (encino), hackberry, shin oak, cedar elm
(Ulmus crassifolia), and a few northern and Sonoran types, notably
madrofio (Arbutus zalapensis).

Near Spofford and Del Rio the western portion of the Rio Grande
Plain is crossed. Its elevation is about 1,000 feet, and the annual
rainfall averages 20 inches. Its surface consists of wide plateaus and
low rolling ridges covered with gravel, sustaining much chaparral
growth with plants more widely spaced than in the region to the
east. The average height of woody growth also is much reduced.
Mesquite predominates, but there are many other plants characteris-
tic of semiarid regions. The creosote bush (Covillea tridentata) begins
and from this region into California is a prominent member of the
flora in many places. Cacti are more abundant, and the grasses are
mostly in bunches. From a point near Langtry to and beyond San-
derson plateau topography prevails, with elevations of 1,300 to 2,000
feet, and the rainfall is about 15 inches. There is great development
of sotol (Dasylirion texarum), lechuguilla (Agave lechuguilla), covillea,
yucca, the allthorn (Koeberlinia), ephedra, many cacti, maguey,
ocotillo (Fouquieria splendens), and bunch grass. This region has
been called the sotol country. With gradually diminishing rainfall
in the Marathon Basin the vegetation becomes more sparse and the
cylindrical cacti appear, but in the mountains there are junipers,
pifions, and other trees of similar habit. In the Davis Mountains
small trees, mostly oaks, are also abundant, but in the descent to
Marfa and in the wide basins beyond, the sandy soil has wide-spaced
vegetation, the most conspicuous of which is the abundant yucca
(Yucca elata). Toward El Paso, more than 900 miles west of the
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Sabine River, with an annual rainfall of less than 10 inches, the
desert conditions become still more pronounced, especially on the
mesas, bolsons, and lower mountain slopes.

Although there is a great change in the character of the soil, from
the deep moist earth of the east to the dry, open, unprotected soil of
the west, the most important reason for the desert flora is the dimin-
ished supply of moisture. The average humidity of the air decreases
from about 80 per cent in the eastern part of the State to less than
40 per cent in the far western part. There are, however, many com-
plex factors in the adjustment of plants to zones in which moisture,
sunlight, soil, and temperature are different.

On the west side of the Sabine River is the old freight division sta-
tion of Echo, about 6 miles north of Orange. Apparently this some-

-what inconvenient location was necessary to obtain
Echo. suitable conditions for a railroad bridge across the
Elevation 16 feet.  riyer, Along the east side of the river is a wide strip
Population 30.* . . .
New Orleans 252miles, Of marsh and on the west side pine-covered plains
from 15 to 20 feet above sea level.

The wide area extending west from the Sabine River to San Antonio
was for a long time a “no man’s land,” claimed in an indifferent
fashion by both the French in Louisiana and the Spanish and Mexi-
can authorities in the west. There was no legalized trade in this
area, although the people of Louisiana trafficked with the Indian
tribes. Outlaws and cattle and slave smugglers roamed at will, and
lawless conditions prevailed even after the settlement of the boundary
in 1819, just before the Mexicans revolted from Spain. This region
was a complete wilderness in 1820 and 1821 when it was crossed
with immense hardship by Moses Austin and later by his son Stephen
F. Austin ® when arranging to establish his colony of 300 families at
San Felipe de Austin on the lower Brazos River.

Orange is on a wide plain on the west bank of the Sabine River.
Until recently it had a lucrative lumber industry, with several saw-

mills cutting logs brought from the great long leaf .
Orange. pine region to the north.*® Much of the product
gi;‘flggg:’;f;f; found a water outlet by way of the ship canal, 26
New Orleans 258 miles. 1€€6 deep, which has been excavated down the Sabine

River and Sabine Lake through Sabine Pass to the
Gulf of Mexico. The projected Intracoastal Waterway will reach the
Sabine River just below Orange and accommodate small vessels,

2 The first notable map of Texas was % There is also a large amount of
prepared by Stephen F. Austin in 1829 | other timber in the forests of south-
and published in Philadelphia the fol- | western Louisiana and southeastern
lowing year. Reproductions of this [ Texas, including gums and oaks and
map and an earlier one by Austin and | some cypress. Much so-called mahog-
also of a map of Mexican origin dated | any is made from gum lumber.

1826 have been recently issued in Austin.
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which will carry freight east and west. At Orange is a paper mill
using the sulphite process with yellow pine. In the region about
Orange artesian water is obtained from sands in the Coastal Plain
succession, and a well at the dock flows 200 gallons a minute. (Turn
to sheet 5.)

In the lowlands west of Orange the southern margin of the great
pine belt of southern Texas is crossed, and though there are many
small farms of various crops, not much land is under cultivation.
Cow Bayou, a tributary of the Sabine River, is crossed about 8 miles
west of Orange.

Small mounds are noticeable here and there west of Orange, most
of them from 3 to 5 feet high and a few yards in diameter. They are
‘“pimple mounds,” similar to those mentioned on page 29. Six miles
southwest of Orange is a group of derricks of the Orange oil field.
This field, discovered in 1913, has had 416 borings, but at the end of
1930 only 86 wells were in operation, with a total yearly production
of 790,000 barrels. The total production of the field to the end of
1930 was 27,716,594 barrels.®® Some of the borings are 6,000 feet
deep. No salt has been encountered. Another small field at Bessie
Heights, some distance farther southwest, has a few deep wells and
so far only a moderate supply of oil.

This is a region of wide level prairies with scattered clumps of pines
and a few swamp areas of small extent. Just before reaching Beau-
mont the railroad crosses the Neches River (nay’chase), one of the
moderately large streams of eastern Texas. Near Beaumont a swamp
extends along its east side. In 1834 fair-sized steamboats were navi-
gating the Neches, Trinity, and Brazos Rivers, with smaller boats
using the lesser streams.

Beaumont is an important commercial center for eastern Texas,
and its prosperity is indicated by the fact thatits population increased

40 per cent in the decade from 1920 to 1930. From
Beaumont. Beaumont to its mouth the Neches River has been
ﬁiﬁ?ﬁﬁﬁﬁé dredged out as a ship canal (opened in 1917), 26 feet
New Orleans 279 miles. d€ep and 150 feet wide, capable of carrying vessels of

as much as 15,000 tons dead weight, and it serves as
an avenue for commerce, which in 1930 aggregated nearly 12,000,000
tons. The canal reaches Sabine Lake, 17 miles southeast of Beau-
mont, and, passing along the east shore of that water body, finds
outlet through Sabine Pass into the Gulf of Mexico, a distance of
about 35 miles. Sabine Lake and Sabine Pass are the drowned valleys
of the Neches and Sabine Rivers, a condition doubtless resulting from
subsidence in Recent geologic time. A large basin excavated at the

81 These figures and some other totals | Assoc. Bull. 1, 1930. The yearly figures
for the other oil fields in Texas are | are those published by the U. 8. Bureau
taken from Texas Gulf Coast Oil Scouts | of Mines.
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head of the ship canal serves as harbor and turning basin. Accord-
ing to the chamber of commerce at Beaumont, the value of exports
from Beaumont through the canal was $75,000,000 in 1929, and more
than 600 ocean-going ships, about half of them oil tankers, call annu-
ally. It is expected that the Intracoastal Waterway will soon be
completed to connect with the ship canal at Port Arthur (population
50,902), 20 miles southeast of Beaumont. At Port Arthur is one of
the largest oil refineries in the world, covering 4,100 acres, with several
smaller ones and a large asphalt factory.

Originally Beaumont was developed by its large lumber industry,
and even before oil was discovered near by it had a population in
excess of 9,000. Its sawmills utilized the yellow pine from the forests
to the north; these have been largely cut off, but will in time be in
part reforested. At present there is a lull in the lumber business in
this region, but there remain in the adjoining districts of western
Louisiana and southeastern Texas large amounts of hardwood timber,
comprising red and black gum, tupelo, and oaks of various kinds, that
will eventually be utilized. Hardwoods are also imported cheaply
from the Tropics. Many manufacturing plants have been established
at Beaumont, notably the Magnolia Petroleum Co.’s plant and the
Petroleum Iron Works. There are four rice mills and a large package
rice plant, for Beaumont handles much of the rice of the adjoining
country, which produces 2,000,000 bushels annually. Much cotton
is exported, and sulphuric acid and paint are produced. Many rail-
roads converge at Beaumont.

The great assemblage of oil tanks about Beaumont indicates that
its principal interest at present is petroleum. It is stated that these
tanks have a capacity of 70,000,000 barrels. There are in this vicinity
20 pipe lines bringing oil to great refineries that produce about 10
per cent of the oil products distilled in the United States. Their
capacity is 266,000 barrels a day.

The famous Spindletop oil field is at Guffey station, 4 miles south-
east of Beaumont, and the derricks are visible from the train. This
field is & monument to the vision and persistence of F. A. Lucas, who
discovered it and led the way to the discovery of many more fields of
somewhat similar salt-dome structure, several of which have been
described on previous pages. Gas and other indications of oil had
been noted at Spindletop for a long time, and a small supply of gas
was found in a well drilled in 1893. Early in 1901 Mr. Lucas “‘brought
in” the gusher at a depth of 1,139 feet, of which the flow was 75,000
barrels or more a day, throwing a 6-inch stream of oil 200 feet in the
air. In 1902 there were 1,200 wells with a production of 17,420,429
barrels. The yield declined to about 500,000 barrels in 1925; then,

152109°—33—4
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with the discovery of deeper sand, rose to nearly 21,000,000 barrels in
1927. The yield in 1930 was somewhat more than 6,000,000 bar-
rels. The total production from 1901 to 1930 has been estimated at
115,163,000 barrels from an area of 265 acres. Some of the wells
yielding the later production from the deeper sand are as much as
5,800 feet deep. The Spindletop mound is underlain by a salt core a
mile in diameter with an anhydrite-gypsum cap, and the older sedi-
mentary beds dip away steeply on all sides. The depth to the salt
is 1,200 to 1,600 feet in greater part. (Fenneman; Barton and Pax-
ton.) The relations are shown in Figure 3. The name is derived
from a clump of timber near by which resembled an inverted spindle
top.

West of Beaumont the railroad passes over a smooth plain which
has a nearly regular rise from an elevation of 29 feet at Amelia siding
to 77 feet on the east rim of the Trinity Valley west of Ames siding.

e e
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FIGURE 3.—Section through Spindietop salt dome, Texas. Partly after

Fenneman

The geologic formation is clay and sandy clay (Beaumont), which is
exposed at intervals in shallow road cuts and stream trenches. There
are many wide prairies, with scattered woodlands, mostly of yellow
pine and oak, and numerous plantations, some of them about Amelia
devoted to fig raising. Rice fields occupy large areas, and ditches for
water for their irrigation are crossed by the railroad at intervals.
From China to Nome the configuration of the alluvial deposits
marks a wide old stream bed believed to have been
Nome. the channel of the Trinity River in Pleistocene time.
Elevation 45 fect. (Barton.) From Nome to Raywood, a distance of
Population 150.* . .
New Orleans 299 miles, 22 Iniles, there are many ridges composed of sand
deposited by streams which formerly crossed the

region.
Seven miles south of Devers is the Hankamer oil field in a dome
Devers. discovered in 1929 by torsion-balance exploration. It

Blovation 60 feet.  yielded 546,000 barrels in 1930 from 13 wells. At
Population 250.* Devers the railroad crosses the pipe line of the Pure
New Orleans3Wmiles. (37) (., one of the many pipe lines which con-
vey petroleum from the oil fields to the refineries at Port Arthur.
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Liberty, founded in 1831, is in the wide valley of the Trinity River,
one of the great rivers of Texas, which rises west of
Liberty. Fort Worth and flows into Galveston Bay 20 miles
Elevation 33 feet. below Liberty. This valley extends nearly to Dayton,
Popnlation 2,187. . . h o .
New Orleans 321 miles. Where there is a steep rise to the ordinary prairie
level. The swamp occupying part of the valley shows
some cypress and gum trees with Spanish moss.

Three miles below Liberty on the Trinity River is the South Liberty
salt dome and oil field. The salt here comes within 500 feet of the
surface and has a thick capping of gypsum and anhydrite, topped by
a thin body of limestone. Its area is more than 2 square miles, and
the volume of salt is very great, for it has been penetrated 2,100 feet.
The field, discovered in 1905, was not productive at first, but several
holes finally obtained satisfactory supplies of oil. The production
in 1930 was 1,503,000 barrels, and the total yield is estimated at
12,651,800 barrels. Some of the deeper wells penetrated to the Oligo-
cene(?) beds, which are believed to underlie the Coastal Plain at a
depth of about 2,900 feet.

Near Liberty was the “Champ d’Asile,” where 120 French colo-
nists who had moved from an unsatisfactory settlement in Alabama
established themselves on Spanish soil in 1818. They were soon
ousted by the authorities and retired to Galveston. (Turn to sheet 6.)

From Dayton the railroad goes nearly due southwest to Houston.
That the Coastal Plain is gradually rising in elevation is shown by the

increasing depth of the trenches cut by rivers and
Dayton. creeks. On the broad prairie uplands considerable
gli)?lﬂ&ﬁﬁ% pine timber remains, and there are numerous farms,
New Orleans 327 miles. 00stly of small size. About 7 miles northwest of

Dayton is the small North Dayton oil field, discovered
in 1905 and yielding 406,000 barrels of petroleum in 1930 and 1,605,100
barrels in all. The field occupies an area of about 300 acres and has
salt at depths below 300 feet. The derricks of this field are visible
north of Stilson siding.

About 6 miles southwest of Dayton is the Esperton (or Sheeks)
dome, discovered by a torsion-balance survey made late in 1928. This
dome lies deep under the sands and clays of the Coastal Plain, and the
oil was found at a depth of about 3,300 feet. Wells nearly 6,000 feet
deep penetrated the Jackson (Eocene) beds. (Bowman.) One test
hole 7,836 feet deep did not reach salt. According to the Texas Gulf
Oil Scouts Association, the production in 1930 was 846,486 barrels

from 27 wells,
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About 2 miles west of Crosby the San Jacinto River is crossed,
flowing in a wide, deep trench in the smooth Coastal Plain. About
10 miles below this crossing the river is joined by
Crosby. Buffalo Bayou, which has been deepened into the
IEJ‘l);"'fggz :ilf:et Houston Ship Canal. It was on a rounded ridge just
New Orleans 341 mils, SOUth of the junction of these two streams that the
Battle of San Jacinto, which gave Texas her inde-
pendence from Mexico, was fought April 21, 1836. This battlefield
has been laid out as a handsome park reached by a highway from
Houston, 20 miles west. In this battle the Texas army of 783 men
under Gen. Sam Houston routed the Mexican army of about 1,550
men under Gen. Antonio de Santa Ana six weeks after the fall of the
Alamo (ah’la-mo) in San Antonio. Houston’s men were inspired by
the battle cry, ‘“ Remember the Alamo.” There was one swift charge
of 15 minutes in which the stampeding Mexicans lost 630 killed, 208
wounded, and 522 prisoners, while the Texans, raw farmers with poor
equipment and only 50 horses, lost only 6 killed and 23 wounded.
Santa Ana was captured the next day, and after an imprisonment of
eight months was sent back to Mexico, where, from 1832 to his death
in 1876, he continued to be alternately revolutionist, President of
Mexico, and exile.

From the west bank of the San Jacinto River near Sheldon siding
the railroad follows a straight course southwestward over the level
plain of Beaumont clay to Houston. In the interval there are several
bayous or creeks which cut steep-sided trenches; pine woods are on all
sides, and in places a few palmettos are growing. South of the
railroad near Houston is a large creosoting plant for the treatment of
ties and other timber for railroad use.

Houston, the largest city in Texas, is built on the wide, level plains
adjoining Buffalo Bayou. Its population increased slightly more than

111 per cent from 1920 to 1930. It is named for Sam
Houston. Houston, renowned soldier, governor, and Member of
]gl‘;‘rggz :72;;9;‘52 Congress, who was elected the first constitutional
New Orleans 363 miles. Fresident of Texas after it achieved independence

through his victory over the Mexicans a San Jacinto.
Once the capital of the Republic, long an important railroad center,
Houston has added greatly to its commerce by a ship channel opened
in 1920 from Galveston Bay to a great basin excavated on the eastern
edge of the city, which has berths for 50 ocean liners. This waterway
cost $20,000,000. According to the Houston Chamber of Commerce,
nearly 15,000,000 tons of freight was handled on this waterway in
1930, including nearly 2,000,000 bales of cotton and a large amount of
rice and lumber. It is visited by vessels from all parts of the world.
Houston claims to be the greatest spot-cotton market in the world and
to rank second in cotton export, It exports grain from Iowa, Kansas,
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and Nebraska and receives oil by pipe lines from all parts of the south-
central United States.

The city has many fine avenues, handsome residences, large modern
office buildings, and numerous shade trees, parks, and gardens. Rice
Institute, with an endowment of $10,000,000 and assets of $14,000,000,
is a great educational establishment. Railroad lines connect Houston
with the city and port of Galveston (population 52,938), on the Gulf
of Mexico, 50 miles to the southeast. (See pls. 5, B, and 6, A.)
Houston experienced its first railroad activity as early as 1853 and
was connected with neighboring towns long before 1881, when the
first train arrived from New Orleans.

The first settlement at Houston was made early in 1836, when it
was the head of navigation for small boats on Buffalo Bayou. It was
the capital of the Republic until 1840, when a new capital was
ordered established at Austin.

On the southern outskirts of Houston, at Pierce Junction, there is a
salt dome that produces a large amount of petroleum. Originally the
place was marked by a slight mound on which gas was found in shal-
low borings. Considerable drilling was required to develop the field,
the first 54 holes being unsuccessful. From 1901 to 1930 a total of
19,637,240 barrels was produced from 86 wells, and the production in
1930, at about 10,000 barrels a day, amounted to 3,847,000 barrels.
The oil comes in greater part from depths of 3,500 to 4,600 feet, from
strata of lower Miocene, Oligocene(?), and Eocene age on the flanks of
the uplift, where the beds are tilted up against the salt core. The top
of the salt here is about 630 feet below the surface. One later hole
5,260 feet deep is a producer. From 1,300 feet to about 4,000 feet are
pink and other colored clays interbedded with sand and gravel.
Gray and blue clays below 4,000 feet are regarded as probably Oligo-
cene. The basal Miocene appears to lie 3,500 to 3,600 feet below the
surface near the dome and 3,800 to 3,900 feet below farther away from
the uplift. (Bowman.)

From the Sabine River westward nearly to Columbus, eastern Texas
presents a plain with wide areas of level lands and low terraces
trenched slightly by valleys of the larger drainageways. The eleva-
tion of this plain, which is near 15 feet at the east, rises to 50 feet near
Houston, to 100 feet beyond Richmond, and to 225 feet on the divide
between the San Bernard and Colorado Rivers. To the north it
extends to the Hockley scarp, at which there is a distinct rise. The
lower part of the plain is mantled by a deposit of clay and silt known as
the Beaumont clay, and the upper terraces to the north and west are
covered by a sheet of sand and gravel known as the Lissie formation,
both regarded as of Pleistocene age. The boundary between these
two formations has not been mapped exactly, and only the general
outline of their history is known. Underneath is the eastward-
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dipping succession of Coastal Plain formations, including a great
thickness of strata of Tertiary age which have been penetrated by
many deep borings. They are listed on page 50. Some of them
yield artesian waters which supply flowing wells. The Lissie sand
contains bones of animals of Pleistocene age, including the mastodon
and mammoth, which have been found in gravel pits near Columbus.

It is interesting to picture the assemblage of animals which ranged
over this country a short time ago, in a geologic sense, and which are
now entirely extinct. Many of them were very different from the
animals of to-day, but were similar to animals found on other conti-
nents. Notable among these were the large elephantlike imastodons
and mammoths. The former (Mammut americanus), which was
covered with long, coarse hair, ranged over a wide area, especially in
the forested tracts. There were also mammoths of several species,
notably Elephas columbi, which attained an average height of about
11 feet, and Elephas imperator, which was considerably larger. They
had huge curved tusks and teeth like those of modern elephants, with
large grinding surfaces; apparently they lived on the open plains.
Horses of several kinds and sizes were abundant, apparently ranging in
immense herds over the wide interior plains, but after having persisted
from a very remote period geologically they became entirely extinct
here long before the coming of the Europeans with the modern horse.
Tapirs were abundant in the south-central areas, and camels, wild
hogs, and llamas were widely distributed. Deer and bison (buffalo)
were plentiful, and some species of these have continued into the
present era. The carnivores were varied and numerous, including the
saber-toothed tiger, and some of these may have been contempora-
neous with primitive man. Among the more curious-looking animals
were the ground sloths, large unwieldy creatures covered with long
hair and moving slowly, walking on the outer edge of their feet.
Their enormous claws may have served for defense, but were very
useful in dragging down branches of trees and digging roots and tubers.
The Megalonyx, one variety of the sloth, was discovered and named
by Thomas Jefferson, who was greatly interested in natural history.
Another genus was Megatherium, which had a body as large as that of
an elephant and much shorter legs. The genus Mylodon, smaller and
lighter than the other genera, was common in part of the plains region.
Giant armadillos existed in some parts of the region, and there was a
great variety of rodents, reptiles, birds, and other animals, which have
been replaced in large part by different genera and species. The
modern armadillo, which abounds in part of central Texas, is shown in
Plate 9, A.
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Three miles south of Missouri City is the Blue Ridge salt dome and
oil field, with numerous derricks on and near two hills that rise a few
) L feet above the general plain. There is also a shaft
Missouri City. o\ nk for the salt that constitutes the core of the
T e s, UPlift below a depth of 450 feet and is at least 850
feet thick. It is estimated that 250,000,000 tons of
salt is available. Development of the petroleum began in 1903, but
there was little production prior to 1919, when several good strikes
were made that gave a production of 326,000 barrels in 1921 and a
peak production of 2,205,000 barrels in 1928. In 1930 the produc-
tion was 644,000 barrels. In structure this mound is very similar to
the one at Pierce Junction and other places—a stocklike core of salt
with anhydrite cap, with the older strata considerably uplifted on its
flanks. The dips on the east side are reported as 35° to 45°, and those
on the west side seem to be greater. An oil sand at 3,900 feet is prob-
ably in the top of the Oligocene, and this apparently is the source of
the oll in most of the successful wells. In one well the base of this
division is placed at 3,410 feet, and a sample at 3,662 feet yielded
fossils classed as ‘““low in the Jackson’’ (upper Eocene). (Hager and
Stiles.)
The smooth plain of the Houston region extends widely with its
thick cover of clay and-loam. Much land is under cultivation with
large fields of cotton and other crops. Many figs are

Stafford. raised, an industry which is growing rapidly. A few
Elevation 87 feet.  geattered oaks are noticeable, and Spanish moss is
Population 89.

New Orleans 383 miles, Preésent on trees in some of the ill-drained areas. A
short distance west of Stafford, north of the tracks,
is the radio broadcasting station KPRC.
Sugar Land lies in the bottom lands of the Brazos River in the midst
of a 17,500-acre plantation on which large amounts of cotton and
garden truck are raised. Here the dark soil of the
Sugar Land. Lake Charles type gives place to chocolate-brown
Elevation 82 feet, soils deposited by the overflow of the Brazos River.
Population 2,019. . . . R
New Orleans 388 miles, Sugar Land is a center of various industries. Its
most conspicuous feature is a refinery which handles
raw sugar imported through Galveston and has a capacity of 1,500,000
pounds a day. In this section artesian wells afford excellent water
from the deposits that underlie the Coastal Plain.
Four miles southwest of Sugar Land is the De Walt oil field, in a
salt dome of small extent discovered by geophysical methods and
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proving to be rich and productive. It is controlled by one oil com-
pany and had a production of 4,274,000 barrels in 1930. The derricks
are plainly visible from the train. The oil comes from sands overlying
the salt, which is at a depth of about 4,300 feet. .

West of Sugar Land are the extensive cotton and corn fields of
the State farm ‘“Sartartia,” and half a mile to the north is a canning
factory in which the State preserves vegetables of many kinds for use
in State institutions.

On approaching Richmond the railroad crosses the Brazos River,
one of the largest streams in eastern Texas. It is more than 900 miles

long and drains a wide area in the central part of the
Richmond. State. Its headwaters are the Salt and Double
gég;g;g:’lf:;; Mountain Forks, which rise in the Llano Estacado.
New Orleans 387 miles. 1tS deposits are of pronounced reddish tint, owing to

material derived from red beds far to the northwest,
a feature which causes the marked change of soil that is observed just
east of Sugar Land. The banks of this river are from 20 to 30 feet
high at Richmond, revealing the sand and clay that underlie the
adjoining plains. West of Richmond the river water is pumped to
the top of the bank into a canal to supply water for irrigating rice
fields lying to the southeast. In Richmond, where he died in 1837, is
a statue erected by the State to the memory of Erastus (Deaf) Smith,
one of the patriots active in the campaign that culminated in the
Battle of San Jacinto.

From this place a railroad to Corpus Christi passes through Goliad,
about 120 miles to the southwest, near which is the ancient presidio
of La Bahia (bah-ee’ah), located here in 1749. At Goliad on March
27, 1836, three weeks after the fall of the Alamo, the entire garrison
of 400, mainly Anglo-American volunteers, were slaughtered by order
of the Mexican General Santa Ana.

Goliad, one of the oldest of the Spanish settlements in Texas and
an important post throughout colonial and Revolutionary times, is
now one of the shrines of the State. Here the first pronouncement of
Texas independence was made by 91 citizens on December 20, 1835.
The formal declaration by the convention on March 2, 1836, was
made in the town of Washington, on the Brazos, some 50 miles north-
northwest of Richmond. Halfway to Washington on the Brazos is
San Felipe (fay-lee’pay) at the site of San Felipe de Austin, the
colony organized by Stephen F. Austin in 1821, which was the pre-
dominant Anglo-American settlement until the revolution of 1836.
Here in 1832 was held the first convention of the people of Texas,
which established the committee of vigilance and safety that had
charge of the earlier endeavors to preserve the constitutional rights
of Texas as a department of a Mexican State. It was superseded as
the capital by the younger city of Houston and later by the purposely
founded city of Austin, on the Colorado River. (Turn to sheet 7.)
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Rosenberg is a commercial center for a large farming and dairy
district and the junction of several branch railroads. Twenty miles
south-southwest of Rosenberg is the Boling salt dome,

Rosenberg. a large uplift which has yielded some oil and contains
Elevation 106 feet.  gn enormous body of sulphur? The town of New
Population 1,841,

New Orleans 400 miles. Gulf (population 1,700*) has been established here,

: and the sulphur is being melted by steam and pumped
up to the surface by the Frasch process. (See p. 32.) The deposit
lies at depths of 450 to 1,200 feet and is believed to contain from
50,000,000 to 60,000,000 tons of sulphur. Two huge sulphur blocks
have been made, each 600 feet long, 200 feet wide, and 40 feet high,
as shown in Plate 6, B, and a still larger one is in progress. The
material is about 99 per cent pure. The investment at this place is
said to be $14,000,000. The production in 1930, according to the
United States Bureau of Mines, was about 750,000 long tons, shipped
largely to Galveston for water transportation.

Damon Mound, 20 miles south of Rosenberg, is a prominent
feature in the flat lowlands, above which it rises 83 feet to an eleva-
tion of 140 feet. It is due to a typical salt dome in which a steep-
sided plug of almost pure rock salt is capped by gypsum, anhydrite,
and limestone. The salt mass penetrates and uplifts Tertiary for-
mations, which dip away on all sides at steep angles. As in many
other salt domes, the uplifted strata contained petroleum, most of it
here being in sandstone and limestone of Oligocene(?) age. Up to
1924 the production was more than 5,000,000 barrels from 85 wells,
and in 1930 the yield was 224,000 barrels. About the mound and
penetrated by shallow wells are red, blue, brown, and yellow clays of
the Beaumont formation, apparently deposited around the uplift.
The salt core, which is of great but unknown thickness, comes within
about 500 feet of the surface under the heavy cap rock, which is
present in all domes. It is estimated to contain more than
1,000,000,000 tons of salt (Bevier). Damon Mound was an impor-
tant headquarters for the Karankawan Indians, as shown by the
presence of many fragments of pottery, burial grounds, stone imple-
ments, and arrowheads. The Indians regarded the ‘“sour earth’’ of
the mound as good medicine, and it had a favorable reputation over
a wide area. This sour earth is due to the seepage of mineral solu-
tions, which are usually present about a salt mound.

32 About 58 miles to the south there
is another large sulphur mine at Big
Hill (Gulf), which has been producing
since 1919, and other deposits occur at
Hoskin Mound, Bryan Heights, and
Longpoint. The Boling oil field pro-
duced 378,000 barrels a day in 1930,

the amount having been gradually
diminishing since 1926. The first sul-
phur mined in Texas was obtained at
Bryan Mound in 1913; now Texas
produces 97 per cent of the output of
the United States and 85 per cent or
more of the world’s output.
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The geology of eastern Texas is not very impressive to the observer
traveling by train until the Colorado River is crossed and the regular
succession of Tertiary and Cretaceous strata comes to the surface.
Roemer, the pioneer geologist of Texas, writing in 1846, when San
Antonio was the frontier, said, “It is only where civilization ceases
and the wilderness commences that the geological relations of the
country begin to be interesting.”” Of the region around Columbus,
Gonzales and Seguin, he remarked, “You see no solid rock in place
excepting irregular layers of a coarse calcareous sandstone * * *
exposed on the steep banks of some of the river; * * * the sur-
face is covered with loose materials.” However, later studies have
brought to light in this region the following very interesting succession:

Formations of east-central Texas exposed near the Southern Pacific lines
[Most of the information regarding the Tertiary formations has been supplied by Julia Gardner]

Age l Group Formation Principal materials

Quaternary. Alluvium and terrace deposits. | Gravel, sand, and loam, Nonmarine,

Pleistocene and

Pliocene(?). Lissie and Reynosa formations. | Gravel, sand, and clay. Nonmarine.

Matssivedgreen], gragr, %nd bm:tl}) c]tays
. stained purple and red towar e top.
Pliocene. Lagarto clay. with abundant calcareous nodules an
a few thin sandstones, Nonmarine.

Massive, in part cross-bedded yellowish
Oskville sandstone. or grayish indurated sandstones and
brown calcareous clays. Nonmarine.

Miocene. -
Light-colored sands and loosely indurated
Catahoula sandstone. sandstones and clays, many of them
ashy. Mostly nonmarine.

Thin-bedded light-gray pepper and salt
sandstone with interstratified leaf-
bearing clays and thin beds of
volcanic ash. Mostly nonmarine.

‘ Jackson. | Fayette sandstone.

Dark-brownish, gray, and greenish-gray
Yegua (“Cockfield”) formation.| clays and clayey sands, many of them
carbonaceous. Mostly nonmarine.

QGlauconitic fossiliferous sands and
sandstones, marls, and clays. The
basgl member (Sparta sand) a loose
or loosely indurated nonmarine sand.

Cook Mountain formation.

Glauconitic and oolitic sandstones in-
durated with an iron cement; glau-
conitic clays; marine and sparsely
fossiliferous.

‘Weches green-
sand mem-

Claiborne. ber.

Mount Selman

Cit Rather fine light-gray or iron-stained
Eocene. formation. ¥

sands with thin interstratified light-
gray clays. Nonmarine.

Queen
sand.

Glauconitic fossiliferous sands and
clays, in large part stained and in-
durated with iron oxide.

Reklaw mem-
ber.

Very coarse and pure quartz sand, loose
Carrizo sand. or packed with little or no cementing
material. Nonmarine.

Bedded yzllowish-brown and red sands
- and sandstones and dark-colored
Wilcox. Indio formation. cldys, for the most part nonmarine,
A few concretionary beds, the concre-
tions carrying a few marine fossils.

Dark-gray clay with concretions and
Midway formation. sandy clays; rarely a thin fossiliferous
ferruginous sandstone near the top.
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The formations below the Lissie occur in widely extended sheets
which dip at a low angle to the southeast. As the rate of dip is greater
than the rise of the land, their outcropping edges come to the surface
in regular succession to the west. This relation is shown in the cross
section on sheet 8. They are conformable in attitude, but some of
them are separated by unconformities.

Near Tavener a group of derricks off to the north marks the Orchard
oil field, which has had a small production from a salt dome that was
discovered by geophysical tests on the surface.

Just east of East Bernard the San Bernard River ® is crossed in a
valley about 30 feet deep, containing cypress, oak, and other trees of

the lowland flora. Not far beyond the bridge the
East Bernard.  oi1oad deflects to the northwest across a broad
e S o s, Plaill that extends beyond Eagle Lake and is in large
part oceupied by rice fields.

Eagle Lake is a shallow body of water lying in a depression due to
an old bend of the former course of the Colorado River. It contains

considerable water, especially after rains, and is used
Eagle Lake. as a reservoir for water pumped from the river and
Elevation 174 feet.  then into a canal for irrigating rice fields to the east.
Population 2,343. . .
New Orleans 432 miles, O1. the east slope of the depression, a mile or more

south of Eagle Lake town, are banks 10 to 20 feet
high showing gravelly cross-bedded compact sand, regarded as Lissie.
There are also cuts in this material near the railroad just west of
the town. ,

At Eagle Lake the railroad deflects to a course nearly northwest
and, passing over a low ridge at Ramsey siding (elevation 222 feet),
descends into the broad terraced valley of the Colorado River. The
formation covering this region in a widespread mantle is the Lissie
gravel; distinctive outcrops are rare, and few are visible from the
train. Three miles southwest of Eagle Lake is an artesian well 1,506
feet deep, which has an excellent flow of tepid sulphur water. Four
miles northwest of Eagle Lake the Lissie gravel is exposed lying on
clay and sand with gravel (mostly chert) which may represent a
separate formation. In the banks of the Colorado River 5 miles
southwest of Ramsey siding and again on the slope 4 miles northwest,
of that place the formation known as the Lagarto clay is revealed.
It consists of sandstone, in part conglomeratic, with interbedded clay,
and is part of the great eastward-dipping succession of formations of
Tertiary and Cretaceous age which come to the surface in 1egular
order as given in the table on page 50 and as shown in section on
§hee‘p 8.

3 The banks on the east side of this | underlain by Lissie sand and gravel
valley expose gray sandy clays, re- [ (not exposed here). At the top is red-
garded (by Deussen) as the basal mem- { dish sandy clay, probably alluviim.
ber of the Beaumont clay, which are .
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In the region west of Eagle Lake much of the land is prairie with
scattered clumps of timber, especially along the streams. Post oaks
(Quercus stellata) are the most abundant trees and some of them reach
a diameter of 2 feet and a height of 30 feet. Small hickories and live
oaks (Quercus virginiana) are fairly common, and the yaupon or
scrubby southern holly (Ilex vomitoria),hawthorn,buckthorn,and other
small trees are widespread. Spanish moss festoons many of the trees
in the lower lands, where also there are a few palmettos. Large‘‘syca-
mores,” or buttonwoods (Platanus occidentalis), live oaks, white oaks,
pecans, black walnuts, cedars, and soapberry trees are widely scat~
tered. A few shortleaf pines occur, notably in a small clump 3%
miles north of Alleyton. In the vicinity of Alleyton and Columbus
cottonwood trees (Populus fremonti) appear along the larger water-
courses, a feature which is characteristic in central and western
Texas. There are also many willows in the lowlands, but cypress
disappears. Yuccas begin, but they are not abundant.

Near Alleyton there are deep gravel pits from which a large amount
of material has been excavated for railroad ballast and road metal

from an alluvial deposit of a terrace built by the Colo-
Alleyton. rado River at a time geologically not very remote.
Elevation 189 feet. ~ The gravel pits are marked by great mounds of
Population 40. . R
New Orleans 445 miles. Tefuse stripping.

About 3 miles west of Alleyton the Colorado River
is crossed; Columbus lies on its west bank. Near by at Beason’s ford
the Texans under General Houston camped for a while prior to their
victorious battle at San Jacinto. The Colorado River rises in the
central part of the State and empties into Matagorda Bay with a
total length of about 715 miles. The name Colorado (Spanish, red) is
appropriate, for when the river is in freshet the red beds which are
traversed by its upper waters give it a large amount of red mud.
About 75 miles above Columbus on this stream is Austin, the capital
of Texas, founded in 1839 on 7,735 acres of land bought for this
purpose by the Republic at a cost of $21,000.

Columbus is a local business center for diversified farming interests,
rice here giving place to a variety of crops and more extensive cattle

raising and dairying. On the edge of the town is a
Columbus. flowing well of excellent water in small volume said
ﬁf,fﬁﬁ;’;;,f‘;‘o‘:ft‘ to come from a depth of 1,400 feet. In the west bank
New Orleans 448 miles. Of the river half a mile below the railroad bridge are
conspicuous ledges of moderately compact gray sand-
stone overlain by softer gray sandstone, all of the Lagarto formation,*

% The Lagarto formation is largely | fied, plastic, and usually jointed, and
a calcareous clay with a few soft, thin, | their cleavage surfaces are stained with
irregularly bedded light-colored sand- | manganese oxide. They are common-
stones loosely held together by a calca- | ly mottled in pastel tints of green, gray,
reous cement. The clays are unstrati- | and brown and near the top, where



SOUTHERN PACIFIC LINES 53

capped by a sheet of alluvium which constitutes the terrace on which
Columbus is built. This terrace extends west a short distance and
abuts against or gives place to an upland of eastward-dipping reddish
beds that contain much gravel and are regarded as the Lissie forma-
tion. These beds are well exposed in the railroad cut through the
divide 2 miles west of Glidden. The Lagarto-Lissie contact makes
a strong reentrant down the Colorado River Valley, and the railroad
skirts this contact to a point about 4 miles west of Glidden before
finally entering the Lagarto, which it crosses at an angle of about 120°
to the strike. (See fig. 4.) From Glidden & branch railroad extends

“to Lagrange, on the Colorado River.

o
s
2
o

Glidden

Colunbus

River

i Co lorado

d sandstone (Lagarto)
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[ ' 2 Miles
— P —

Vertical scale

600 Feet
F1GURE 4,—Section along the Southern Pacific Railroad through Columbus and Glidden, Tex.

The clays and soft sandstone of the Lagarto formation extend west
to and beyond Schulenburg. The outcrop zone of the Lagarto strata
is mostly a rolling, treeless prairie of black calcareous clay, very heavy
when wet, or, in the area of outcrop of the less argillaceous beds, a
sandy loamy soil. Near the eastern contact post oaks and live oaks
indicate that the higher elevations are capped with Lissie gravel.
(Turn to sheet 8.)

In the vicinity of Weimar, about 2 miles east of the Fayette County
line, the railroad attains the summit of one of the higher ridges in
Colorado County constituting the divide between the Colorado and
Navidad Rivers. Southeastern Fayette County, however, has been
eroded by the two forks of the Navidad to an area of low relief.

they are possibly stained by the iron
oxide leached from the Lissie, in pastel
purples and reds. Calcareous nodules
are abundant in places.- Limy con-
glomerate and limestone near the top
may represent the overlying Reynosa
formation. A few vertebrate remains,
mostly of horses, and chara stems, to-
gether with reworked Cretaceous fos-

sils, locally abundant, have been found
in the Lagarto beds and in the deep
wells near the Gulf a marine micro-
fauna indicating a shore line slightly
inland from the present coast. The
formation is about 1,200 feet thick,
and it dips to the southeast about 50
feet to the mile. .
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Through Weimar and Schulenburg and halfway to Engle siding
the rolling surface of the Lagarto clay is traversed, but about Weimar
Weimar. there is an extensive flat or terrace. Good outcrops
Elovation 410 feet,  87€ Tare, especially near the railroad, but there are
Population 1,256, shallow cuts in the western part of Weimar and there
New Orleans 463 miles. oo exposures at intervals along the streams, espe-
cially in some of the bends of the Colorado River. A large part of
the area is covered by soil and part is woodland. Remains of
the 3-toed horse, Protohippus perditus, and other bones were
found in the Lagarto formation at Dripping Springs, 1% miles north-
east of Borden siding. Shells derived from underlying Cretaceous
formations and minute Foraminifera have been noted.

At Shatto siding the railroad crosses the east branch of the Navidad
River, which heads in the low ridges north of Schulenburg but de-
velops into a drainageway of considerable size in the region farther
south.

Schulenburg is a rural center for a prosperous agricultural district.
Dairying is a thriving industry, and some of its products are utilized

at a large plant making evaporated milk, on the west-
Schulenburg.  ern edge of the town. Near by is a mill which pro-
g;;‘lﬁgggﬁf’&fgft- duces a nonstarchy flour from cottonseed. Just west
New Orleans 471 miles, 0 Schulenburg are cuts in light-colored sandstone,

and near by are ledges of this rock. These beds dip
east and are in the lower part of the Lagarto clay. The general dip
of the strata in this region is considerably less than 1°, which is nearly
90 feet to the mile.

Two miles west of Schulenburg the west branch of the Navidad
River is crossed, and thence there is a long gentle upgrade that extends
nearly to Flatonia. In this interval the Oakville and Catahoula
sandstones appear, rising on a dip which is low in angle but steeper
than the rise of the land. Both of these sandstones presentlow ridges
and knobs, so that the country has a diversified topography, and as
the soil is not very fertile much of the land remains wooded.

The contact between the Lagarto clay and the Oakville sandstone 33
is passed just beyond the west branch of the Navidad, whence the
railroad follows the low divide between Rock Creek and Mulberry
Creek.

3% The Qakville sandstone is charac- | angular.  Light-colored greenish or
teristically a massive light-gray or | yellowish limy clays make up an
yellow rock, in part cross-bedded, in | appreciable part of the upper Oakville
all about 300 feet thick and dipping to | section, closely resembling in appear-
the southeast at the rate of about 40 | ance some of the Lagarto clays. For
feet to the mile. It is held together | this reason, the Oakville-Lagarto con-
loosely by a calcareous cement, com- | tact is less obvious than might be
monly crystalline, or, more rarely, it | expected from the characteristic ma-
is firmly indurated. The sand grains | terials of the two formations. How-
are, as a rule, fairly coarse and sub- | ever, volcanic ash, both in its original
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The landscape of the Oakville outcrop zone along the Southern
Pacific Railroad is more subdued than it is from Lagrange north-
ward or to the south. There are several excellent outcrops of this
sandstone along the road leading north from Engle to Lagrange.
Wild flowers, such as the bluebonnets (Texas State flower) and the
mallows, which are the glory of the spring in Texas, are particularly
luxuriant upon the sands derived from the Oakville ledges. The
Catahoula-Oakville contact is about 3 miles east of Flatonia but is
not visible .in the lowland of the badly drained area at the head-

SOUTHERN PACIFIC LINES

waters of Mulberry Creek.

Two miles west of Engle siding a summit is attained, beyond
which is a long, rolling slope to Flatonia, a thriving town in a com-

Flatonia.

Elevation 457 feet.
Population 966.
New Orleans 484 miles.

sandstone.?

munity part German and part Bohemian, situated
on the outcrop of the lower beds of the Catahoula
Flatania was named from J. Flato,
who kept a store at the original site of the town,
2 miles south of the present one.

It has an interesting position

form and altered to bentonite, is ap-
parently restricted to the Oakville
sandstone, and the dendrites (plant-
like forms due to a deposit of man-
ganese oxide) that so commonly occur
on the cleavage planes of the Lagarto
clays have not been observed in the
Oakville clays. Reworked Cretaceous
fossils occur as pebbles in both forma-
tions. The Oakville contains few
marine fossils in place but many
remains of vertebrates have been
found in it, including primitive horses
of several kinds, rhinoceroses, eroco-
diles, and tortoises, and it is classed
as late, middle, and early upper Mio-
cene in age. It is underlain uncon-
formably by the Catahoula sandstone,
although the rate of dip of both forma-
tions is about the same.

# The Catahoula consists of soft
bluish massive sandstone and inter-
bedded clays, but the sand grains,
unlike those of the Oakville, are domi-
nantly rounded and poorly sorted and
probably in part of dune origin. The
formation is about 200 feet thick and
lies conformably on the Fayette sand-
stone. Near Flatonia the sands are
loosely cemented by a calcareous
matrix, but elsewhere a blue opalescent
quartzite matrix is not uncommon.
The clays are greenish gray or yellow,
are mostly sandy, and carry limy clay

balls an inch or more in diameter
similar to those now forming at the
salt-water mouths of some large
streams. The sands are relatively
less abundant in Fayette County
than they are to the north, toward
the Sabine River, where on the out-
crop area there are long stretches of
pine woods. Opalized wood and clear
impressions of tropical palms are
locally abundant. According to E. W.
Berry (U. 8. Geological Survey Prof.
Paper 98, p. 229, 1917), this flora
contains no upland or inland types
and may be regarded as a strictly
coastal assemblage made up of groups
comparable with those found along
the strand in the present-day Tropics.
To the south the formation contains
deposits of voleanic materials ejected
from vents located possibly in southern
McMullen and Duval Counties. Vol-
canic activity during the Catahoula
deposition was not, however, restricted
to southwest Texas, for most of the
larger fuller’s-earth deposits of this
region, notably that near Corrigan,
in Polk County, are in the Catahoula.
The Catahoula outcrop zone in Fayette
County is largely overgrown with post
oak, and the relief is relatively low
compared with that of the Oakville
sandstone. The clays weather to a
black soil and are very heavy when wet.



56 GUIDEBOOK OF THE WESTERN UNITED STATES

topographically, for it is on the notably flat divide between the
Colorado River, which heads far west in the outcrop area of the
Permian “Red Beds,” and the Guadalupe River, which heads on
the Edwards Plateau. The town site is just beyond the heads of the
fingering tributaries of the intermediate coastal streams, such as the
Navidad River. Obar Hill, less than a mile south of Flatonia and
rising more than 100 feet above the village, is capped by heavy beds
of white sandstone, probably an Oakville inlier. The well at Flatonia,
3,000 feet deep, is supposed to obtain its excellent water supply from
the Carrizo sand.

The Fayette-Catahoula contact is about 1 mile west of the crossing
of the old San Antonio & Aransas Pass Railway (now Texas & New
Orleans) in Flatonia, where the fine-bedded sands of the upper Fayette
lie below the greenish-gray compact clays of the basal Catahoula.¥
The varied lithology of the Fayette sandstone is expressed in the diver-
sity of the landscape and the vegetation. The soil is more highly
colored, as a rule, than that of the Catahoula, and the contrast
between the black clay roads and post oak of the lower Catahoula and
the red sandy roads and junipers of the upper Fayette is very striking.
The configuration of the Fayette outcrop is noticeably different from
that of the outcrop of the underlying Yegua formation, though it
is not so rugged as that of the Catahoula and Oakville sandstones.

A little more than a mile beyond Janice siding the railroad passes
from the dominantly sandy Fayette strata to the Yegua beds,
which are gray, green, and brown lignitic clays and sandy clays with
thin sand deposits. They are highly gypsiferous and, for the most
part, nonmarine. They are about 500 feet thick, and all the beds dip
to the east at a low rate. The outerop zone is a region of low hills
withgentleslopes. Generally the soil is dark and loamy with scattered
mesquite (Prosopis juliflora) and prickly pear (mostly Opuntia engel-
manni); more rarely it is a fine sandy loam with a few post oaks. The
mesquites growing on Yegua soil in this region are larger than those
in the region to the south, probably because of a greater supply of
moisture. However, this plant withstands dry weather by sending
its taproot as deep as 50 feet to obtain moisture. The mesquite,
which begins to be conspicuous in this general region, is & dominant

3 There are fine exposures of the for-
mations in road and stream cuts both
north of the railroad, toward Muldoon,
and to the south, especially in the
vicinity of Nickel, where 75 feet or
more of kaolinitic shales and concre-
tionary sands and sandstones at the
top of the Fayette are overlain by the
sandy clays filled with clay balls that
characterize the basal Catahoula, The

Fayette formation consists of light-gray
thin-bedded sands, dark-gray and choc-
olate-brown clays and lignites, and, in
its upper part, thin beds of volcanic
ash. The thickness is about 65 feet.
The basal Fayette in this general section
commonly carries cylindrical concre-
tions of iron oxide an inch or so in diam-
eter oriented at a high angle to the
bedding planes,
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plant in many parts of the region to the west across Texas, New Mex-
ico, Arizona, and southern California. Its beans are an important
source of food for grazing animals and they are used for flour by the
Indians and Mexicans. The wood is a most useful fuel, and the plant
yields a valuable gum; a decoction of the bark is esteemed by the
Mexicans as a laxative.

The high percentage of gypsum in the Yegua strata makes the
soil unfavorable for many crops and the water unsuitable for stock, so
that the outcrop area of the formation is rather thinly settled. About
2% miles east of Waelder the railroad deflects to the north and follows
the divide between Sandy and Copperas Creeks, crossing the rather
ill-defined contact between Yegua and Cook Mountain strata
about 1 mile east of Waelder.

Sandstone of the Cook Mountain formation makes a ridge of moder-
ate prominence that extends far to the north and south of the railroad.

The formation includes sands and glauconitic marls
Waelder. and clays,® some of them lignitic but for the most
Elevation 378 feet.  part, of marine origin. The higher beds are locally
Population 1,048. . .
New Orleans 495 miles, f0ssiliferous, and many of the species were early

correlated with those of the sands of the Claiborne
of Alabama. The glauconitic beds of the Cook Mountain formation
are highly colored by the oxidation of the iron, and in many places the -
formation carries an appreciable content of phosphate, which serves
as a fertilizer. The Cook Mountain greensand soil is highly produc-
.tive, and cotton, corn, and garden truck are successfully grown along
its outcrop. The basal member of the Cook Mountain is the Sparta
sand, probably nonmarine, carrying less iron than the higher beds.
Its outcrop zone, from 1 to 2 miles wide, is crossed by the railroad on
the down grade to the valley of Bee Branch, 4 miles west of Waelder.
The vegetation varies with the formation; the mesquite here is not so
large nor so numerous as in the Yegua area, but the oaks are very
much more in evidence, especially on the lower, more sandy beds.

On leaving the outcrop zone of the Sparta sand member of the
Cook Mountain formation the railroad bends considerably to the
south, and for the next 5 miles, or nearly to Harwood, it crosses the
Mount Selman outcrop diagonally. The strata dip to the west-
northwest at a low angle. In a general way the Mount Selman beds
resemble the Cook Mountain formation, consisting of glauconitic
sands, marls, and clays, but they contain a greater number of indu-
rated, irony beds, so that the hills and ridges are higher and the soil
amore intensered. The soil is productive and well adapted to truck
farming, and a large part of the 25,000 acres planted in tomatoes in

8 The mineral glauconite, also called | alumina deposited in the sea through
greensand, is a silicate of iron and | organic and chemical agencies,

152109°—33——5
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Texas in 1930 was upon an outcrop of the upper member of the Mount
Selman. The medial sand member, known as the Queen City sand in
northeastern Texas, contains clay deposits, some of which carry fossil
leaves, and the series is, for the most part, nonmarine. This sand
member is uniform in character, and in the Winter Garden region in
southern Texas it is sufficiently thick and pure to carry water of a
quantity and quality second only to that in the Carrizo sand. Post
oak and blackjack oak are the characteristic trees growing on the
heavier sands, but where a little clay is mixed with the sand the
forest growth is varied, and in well-watered areas the underbrush is
heavy.

The lowest member of the Mount Selman formation along the
Southern Pacific Railroad has been separated as the Reklaw. It con-

sists of ferruginous sands and brownish and grayish
Harwood. glauconitic micaceous clays of marine origin, possibly
llfl‘;";;lg :6212;9“- less than 100 feet thick. The railroad crosses the out-
New Orleans 508 miles. CTOp zone, about 1 mile wide, at the small village of

Harwood. The soil and landscape sharply reflect the
lithology of this member, the clay outcrop forming a low flat belt and
a heavy soil which in wet weather makes very difficult roads, whereas
the ferruginous, concretionary beds at the base give much more relief
and better-drained though muchrougherroads. Thehilly character of
this region is due to the capping of these resistant basal beds of the
Reklaw upon the soft, readily eroded Carrizo sand. Both the basal
ferruginous layers and the clays above carry fossils. The ferruginous
beds contain impressions of Venericardia and Corbula, which in places
are fairly common; the glauconitic clays carry locally, notably on the
Colorado River near Bastrop, a well-preserved and varted cora,l and
molluscan fauna.

On the western edge of Harwood the shale at the base of the Mount
Selman formation gives place abruptly to the Carrizo sand, one of the
most characteristic of the Texas Tertiary formations. The airplane
maps show this formation as a solid pale-gray ribbon picoted along
the margins by the darker pattern of the Reklaw above and the Indio
beneath. The sand is coarse and almost pure white, and consists of
nearly pure quartz grains, loosely packed and readily weathered, blow-
ing about the fields and resisting cultivation. The bright-colored
indurated layers occurring at intervals in the sand and the local

capping of the Reklaw ferruginous strata along the eastern edge of the
outcrop break down into rugged, castellated shapes, contrasting

sharply in color and relief with the soft, dazzling white sand. Rather
scrubby oaks are the most conspicuous trees, and the few and difficult
roads wind through long uninhabited stretches broken only here and
there by a lumber or goat camp. In certain Carrizo areas where the
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sand is coarser and less pure it is adapted to the growth of some kinds
of garden truck. The Carrizo sand is the underground reservoir that
furnishes the water to irrigate many fields and gardens, notably in
the Winter Garden area of western Dimmit and Zavala Counties and
in the extensive trucking district south of San Antonio, particularly
the strawberry farms near Poteet, in northern Atascosa County. In
the Winter Garden area, where the annual rainfall is less than 25
inches and the native vegetation was mostly mesquite and nopal,
irrigation by water from the Carrizo sand has made a garden spot
that abundantly justifies the name.

Along the Southern Pacific Railroad the Carrizo outcrop is a
rather monotonous belt of sand and scrubby oak extending from a
point just west of Harwood to and beyond Ivy siding. Iron Moun-
tain, one of the higher hills, consisting largely of hard brown sand-
stone, causes a deflection of the railroad to the north for some distance
east of Ivy siding, beyond which it passes onto the outcrop zone of
the Indio formation. There are fine exposures of the basal sandstone
of the Carrizo in the cut through the divide a mile west of Ivy, which
reveals about 30 feet of coarse, mostly soft massive sandstone con-
taining considerable ironstone and notably cross-bedded.

These beds are underlain by a thick body of softer sandstones and
clays of the Indio formation. This constitutes the surface of a wide

area about Luling, where, however, the strata are
Luling. mostly covered by alluvium, especially in the flat
ﬂ;‘;"];‘g‘;ﬁlé;’gt that extends west to the San Marcos River.
New Orlesns517mils. ' Lhe outcrop of the Indio formation is wider along

the Southern Pacific Railroad than that of any other
of the Tertiary formations, largely because the railroad crosses it
diagonally in the northerly bend near Luling and also in the south-
ward deflection of the tracks west of that place. Most of this out-
crop zone is gently rolling and rather featureless, though it presents
the threefold division of a lower and an upper clay and shale series,
locally of marine origin and’fossiliferous, separated by nonmarine
sands and sandy shales. The soils of the Indio formation vary with
the lithology. Some of them are almost as sandy, though notso coarse,
as the Carrizo sand; others are almost as heavy and black as the
Midway soils; but most of them respond to cultivation. Blackjack
oak and post oak are the common trees on the more sandy soils, and
mesquite predominates on the clay soils.

The large ““tank farm” of the Magnolia Petroleum Co., a mile east
of Luling, indicates the proximity of the Luling oil fields. Before the
discovery of petroleum here in August, 1922, Luling was a small, easy-
going German community, concerned chiefly with the price of cotton,
on which the material welfare of the inhabitants depended. The
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discovery of oil at a horizon lower than that of any other source then
producing in the Texas fields not only changed over night the re-
sources and status of the community and of its individual members,
but opened new possibilities of finding deep productive sands through-
" out the State. The Luling field was discovered by Edgar B. Dayvis,
a shoe manufacturer of Brockton, Mass., who drilled to the Edwards
limestone, against the counsel of other oil operators, at a cost of
$200,000. The large fortune which he gained from his success was
shared with the rapidly growing community; streets were paved,
clubs and orphan homes were developed, and the Foundation farm of
1,200 acres was established near by with a trust fund of $1,000,000
for experimental farming for the benefit of the people of the region.

[
]

FIGURE 5.~Section across Salt Flat oil field, Caldwell County, Tex. Tertiary:
Ti, Indio formation; Tm, Midway formation. Cretaceous: Knt, Navarro and
Taylor clays; Ka, Austin chalk; Kw, Georgetown limestone overlain by Del Rio
clay and Buda limestone; Ke, Edwards limestone

There are three productive oil fields near Luling-—the Salt Flat
field, to the northeast of the town; the Darst Creek field, to the
southwest; and the Luling field, to the northwest. There are also
some smaller pools. All have the same geologic relations.

The many derricks of the Salt Flat oil field are conspicuous north
of the tracks a few miles east of Luling. In 1930 this field produced
from 15,000 to 27,200 barrels a day, with a total of 7,305,000 barrels
for the year, from about 330 borings. Their average depth is 2,700
feet, and most of the oil comes from the Edwards limestone, which
has been lifted by a fault with upthrow of about 375 feet. The field
was discovered in 1928 and up to the end of 1930 had produced
21,116,554 barrels of 0il.*® The field is about 2,000 feet wide at most
and 6 miles long, extending along the main fault, which trends north-

east. The surface beds are sands and shale of the Indio formation,
8 Southwest Texas 0;1 Scouts Assoc.,Bull. 1, 1930,




SOUTHERN PACIFIC LINES 61

which is 700 feet thick in this vicinity.® The relations are shown in
Figure 5.

A few miles southwest of Luling is the Darst Creek oil field, dis-
covered in 1929 and also drawing from the Edwards limestone, the
depth of which in the first well was 2,605 feet. The oil here, as in
the other fields near by, is believed to have migrated up the dip and
become trapped in the upper porous member of the Edwards lime-
stone, here sealed off by a fault that has brought it up against imper-
vious strata. This fault is estimated to have a displacement of about
525 feet. It trends northeast, parallel to the Luling and other faults.
(Brucks.) The production in 1930 ranged from about 15,000 to
36,452 barrels a day and amounted to 11,424,000 barrels for the
year from about 253 wells. The productive area is about 4% miles
long and in places 3,500 feet wide, covering about 1,500 acres.

In the Luling field, which is nearly 8 miles long and half a mile wide,
the oil occurs in the upper part of the Edwards limestone, at an aver-
age depth of about 2,100 feet. This field reached a peak production
of about 11,134,000 barrels in 1924, with 567 wells, but in 1928 it had
diminished to half that amount, and in 1930 it yielded 3,692,000
barrels, or about 10,000 barrels a day. The total production to the
end of 1930 was about 50,000,000 barrels. The oil has a gravity of

26° to 29° Baumé.*

Some interesting data have been obtained from borings in the

Luling field as to underground temperatures.

In general the temper-

© Below the Indio are 280 feet or
more of tough clays and glauconitic
sands of the Midway group (basal
Tertiary), which lie unconformably on
Navarro clay, here about 500 feet
thick and containing some thin beds of
sandstone. Next below are about 500
feet of Taylor clays and chalky clays,
which extend to the Austin chalk, 228
feet thick, underlain by the Eagle Ford
shale, 30 feet; Buda limestone, 60 feet;
Del Rio clay, 40 feet; and Georgetown
limestone, 60 to 110 feet, lying on the
Edwards limestone. (McCullum and
Cunningham.) See also table, p. 65.

4 According to Brucks the structure,
which is similar to that in the Salt Flat
and Darst Creek fields, shows a faulted
monoclinal block with northeast trend.
The upthrow is about 450 feet on the
southeast side, and at the surface the
basal clays of the Indio formation are
brought up into contact with a medial

sandy member. The fault is well
exposed where it crosses the San
Marcos River about 6 miles northwest
of Luling.

In this field the Eagle Ford shale is
35 feet thick; the Buda limestone, 40
feet; and the Georgetown, a compact
limestone, 50 feet. The normal dip of
the strata in this region is only 1°-2°
SE. Deep test borings seeking oil-
bearing beds at lower horizons show
that the Edwards limestone, of which
the upper part is porous, is about 730
feet thick. It is underlain by 1,450
feet of Glen Rose limestones and clays
(Brucks) and Trinity sands, the Trinity
lying on pre-Cambrian schist at a
depth of about 4,790 feet. (See table,
p. 65.) Into this schist drilling was
continued nearly to 8,000 feet without
the slightest prospect of reaching its
base or of finding petroleum,
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ature in mines and borings is found to increase with depth at an aver-
age rate of about 1° for every 60 feet, below the first few feet. In
two 2,250-foot holes near Luling the temperature was found to be
120°, which indicates a rate of increase of 1° in slightly less than 45
feet. At Pierce Junction, near Houston, the temperature in a 3,300-
foot hole was 130° and in a 4,303-foot hole 146°.4
The San Marcos River, which is crossed 3 miles west of Luling, has
its principal source in the great springs at San Marcos, 30 miles
northwest, at the foot of the Edwards Plateau. (Turn to sheet 9.)
West of the San Marcos River the railroad passes over a wide
lowland of the Indio formation to a point beyond Sullivan siding,
where it ascends about 100 feet onto a high terrace.
This terrace is underlain by the Indio formation but
Elevation 605 feet.  coyered and preserved by a compact deposit of gravel
Population 200.* . : .
New Orleans 528miles. 801d sand carrying much chert evidently derived from
the Edwards Plateau. This deposit extends north
of the railroad for some distance as a cap on the Mill Creek Hills and
undoubtedly was originally deposited by an earlier San Marcos River
in late Tertiary time.® In the descent off this terrace west of Kings-
bury there are exposures of the Indio formation, mostly soft sandstone
and a few hard layers. Beyond this down grade is a wide lowland
extending to Seguin (say-gheen’).
Seguin is on the alluvial plain of the Guadalupe River, here under-
lain by lower shaly beds of the Indio formation. It is a prosperous
town, with cotton mill, sugar refinery, and various
other industries. Water power is generated from the
1}2})‘2’:}38‘; lﬁ‘2f§:‘~ Guadalupe River a short distance north of the town.
New Orleans 538 miles. Seguin was founded while Texas was a republic and
was named from two Spanish settlers who lived in the
vicinity during the stirring days of the Texas revolution. One was
Don Erasmo Seguin, of San Antonio de Bexar (bay’har), who had a
share in creating the constitution of Texas, and the other Juan Seguin,
who commanded a small body of Mexicans who fought effectively
under General Houston in the battle of San Jacinto.
A gravel pit about 2 miles west of Seguin, south of the railroad,
shows about 10 feet of gravel grading up into sand, the upper part of

Kingsbury.

Seguin.

2 Hawtof, E. M., Am. Petroleum
Inst. Bull. 205, pp. 62-108, 1930.

4 Most of the interstream divides
on the higher portion of the Coastal

Plain are capped by gravel deposits
of this character. They are remnants

of an old surface, called the Uvalde

plain because it is very extensive in the
Uvalde region. This plain has been

largely removed by streams, whichin
general have cut valleys 200 feet or more
deep, many of them along courses
differing materially from the drainage
ways that crossed the old Uvalde sur-
face. Notable remnants of this plain
remain about San Antonio and south

and east of New Braunfels, an Marcos,

and Austin,
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which consists of caliche. This material occurs in most parts of the
West and is frequently mistaken for stratified limestone. Much of it
is hard and white or nearly white, and it consists largely of calcium
carbonate with a greater or less admixture of sand. It owes its origin
to water rising through the porous materials by capillary attraction
and depositing calcium carbonate on evaporation at and near the
surface. Doubtless the rate of accumulation is very slow, and ordi-
narily the caliche or at least the thicker bodies of it are found only on
old plains or terraces in regions of low precipitation. The thickness
ranges from a few inches to 10 feet or more. The pit west of Seguin
gives a fine exhibit of this material and its relations to the gravel and
sand. :

Just west of Seguin the Midway group,* or base of the Tertiary
system, is brought to the surface from under the Indio formation by
the regular rise of the strata to the west. It consists of shale with thin
layers of sandstone and clay and is sufficiently hard to constitute
ridges in places along its outcrop zone. Such ridges attain consider-
able prominence in the Mill Creek Hills, west of Seguin, which, how-
ever, are gravel-capped, and in the hills that extend southwestward
to San Antonio.

The contact between the Indio and Midway formations on the
northwestern margin of Seguin and that between the Midway forma-
ticn and the Cretaceous strata, 3 to 4 miles to the west, are covered
by alluvium in the lowlands along the Guadalupe River. There is,
however, a good outcrop of a fossiliferous and ferruginous sandstone
of a horizon high in the Midway near the old ferry 214 miles above
the Seguin power house.

The Guadalupe River, which is crossed just east of Hilda station
(McQueeney village), is a large and beautiful stream that drains a
broad area of the Edwards Plateau (p. 74) and south-central Texas and

4 The Midway consists, for the most
part, of dark-gray joint clays with asso-
ciated cannon-ball, turtle-back, or
cone-in-cone concretions and locally
carries a microfauna. No large fossils
have been recorded from the upper
Midway clays of this area. The thick-
ness is between 250 and 300 feet. In
Guadalupe County the lower Midway
strata crop out characteristically only
along a slender faulted tongue south-
west of Staples, on the San Marcos
River. Most of the Midway surface
material is a very heavy dark-gray clay
which weathers into a soil indistin-
guishable from the river silts, and the

usual vegetation is stunted mesquite.
Guadalupe and Bexar Counties must
have formed a synclinal basin during
the early Eocene, for marine conditions
apparently persisted, at least intermit-
tently, well into Indio time. The
waters were for the most part shallow,
for Ostrea and Cerithium are the most
common species at the lower Indio out-
crops. Even these, however, record
the continuance of the general marine
conditions of Midway time and indi-
cate that there was a near-by retreat
for the very considerable number .of
Midway species that persisted into
Wilcox time.
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empties into the Gulf of Mexico at the head of San Antonio Bay.
Although there is a wide alluvial plain adjoining the river, formations
of Upper Cretaceous age are extensively exposed at intervals in its
banks and adjoining slopes. The uppermost of these is the Navarro,
which consists almost entirely of dark clay from 400 to 500 feet thick,
with some beds of sand and layers of calcareous concretionary sand-
stone and impure limestone. In this general region the Navarro
formation dips somewhat less than 1° E. The clay is quarried exten-
sively in pits near the river bank about a mile south of the bridge
across the Guadalupe River at the village of McQueeney and is made
into brick and tile used in San Antonio and other places. Ordinarily
in the manufacture of such products a pure clay, which melts at a
moderate temperature, has to be tempered by mixing with sand, but
at this place there is sufficient sand or sand admixture to afford suit-
able composition to withstand the requisite heating in the kilns. The
exposure comprises a bank about 100 feet high and a pit 50 feet deep.
Fossils # are abundant in the lower part of the pit.
From the Guadalupe River to San Antonio the railroad traverses
a region of slightly rolling plains of low relief developed in the soft
clays of the Navarro and Taylor formations, here
Marion. about 1,300 feet thick and dipping gently to the south-
;}(‘)‘;"am;‘gglf‘*;éeft east. Outcrops are few and small, for soil and super-
New Orleans 48 miles. Tic1al materials cover most of the surface, and much of
the land is under cultivation. The mesquite is very
prominent in the untilled fields. Southeast of Schertz a large gravel
pit in the alluvial deposits on the Cibolo River is visible from the
railroad. To the west is a hilly country of Austin chalk, and beyond
is the highland known as the Balcones scarp (bal-co’nace), formed of
the hard limestones of the Lower Cretaceous (Comanche series), which
there rise to the surface on the general southeast dip of all the strata
of the Coastal Plain region, the uplift increased in places by faulting.
The Upper Cretaceous strata (Gulf series) crop out in a wide zone
along the inner margin of the Coastal Plain, which extends through
Fort Worth, Dallas, Waco, Austin, and San Antonio. They are
underlain by the formations of the Comanche series, which constitute
the high uplands to the west and north. The table on page 65 shows
the general succession and principal features.

% A few of the better-known fossils | Pulvinites argentea, Crenella serica,
that occur in the Navarro formation in | Liopistha protexta, Veniella conradi,
this area are Leda longifrons, Gryphaea | Cyprimeria alta, Legumen ellipticum,
mutabilis, Exogyra costata (variety with | Gyrodes petrosus, and Sphenodiscus (two
narrow costae), Gryphaeosirea vomer, | or more species). (L. W. Stephenson.)
Pecten argillensis, Lima acutilineala,
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Cretaceous formations of the Coastal Plain in central Texas
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Age Group Formation Character ’I‘h(ileégess
\ Navarro. .| Shale and marl; some sandy layers.. 400--500
Upper Gratacoous Taylor. T ——— 475+
. Austin. Chalk and chalky limeston - 300
Eagle Ford-._....| Shale and slabby limestone___._...___ 25
Unconformity ~— -
Buda..oooeannna- Limestone, massive._ ...__..._...___. 60
Washita. Del RiOuceaean-- Clay,buff. . ... 50-70
Qeorgetown......- Limestone, massive. .._........____. 754
Lozvcel;)(ge:z;cgtglg Edwards.._...._. Limestone, massive; some chert._._.. 400-500
series) Fredericksburg. | Comanche Peak..| Limestone, slabby.._____..___..___. 50k
. Walnut.._____._. Clay and shaly limestone........... 50-70
. Glen Rose....... Limestone and shale_____.____..___. 700+
Trinity. Travis Peak____.. Sandstone,

The Cibolo River (Spanish, buffalo), a small stream crossed at
Schertz, drains a portion of the Edwards Plateau west of San Antonio.
On the plain to the west, south of the railroad, is the
great aviation establishment of the United States

Cibolo.
Elevation 704 feet. {&rmy, knqwn as Randolph Field. It was completed
Population 262- in 1931, with an area of 2,320 acres. Its capacity is

New Orleans s64miles. 4 600 men. The hlgh tower of its central administra-
tion building is conspicuous from afar, as are also the

Schertz.

Elovation s feet.  2T€at hangars with checkerboard roofs. This estab-
Population 315. lishment cost $25,000,000; the site was presented to
New Orleans 557 miles.

the Federal Government by the city of San Antonio.
The smooth, broad plain at this place has been de-
veloped on the soft clay of the Taylor formation.

Not far beyond the small village of Converse some of the high
buildings of San Antonio are visible in the distance, and beyond
Kirby siding part of Fort Sam Houston is in sight on a high terrace
north of the railroad. ,

San Antonio is a metropolitan center for a wide area in south-
central Texas and until a few years ago was the largest city in the
State. Its growth in population from 1920 to 1930
was 43.5 per cent. It has numerous manufactures,

large educational institutions, and a variety of busi-
Population 231,542. . .
New Orleans 573 miles. 11€ss interests. It is an old settlement dating back to
Spanish mission days and, as San Antonio de Bexar,
was long the capital of Tejas in New Spain under Spanish and
Mexican rule, with a history marked by many sanguinary episodes.

San Antonio.
Elevation 675 feet.
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It is a city of much charm, combining the old with the new in s
setting of natural beauty. The San Antonio River ¥ winds through
the city with many curves and is crossed by bridges that afford
pleasing glimpses of its greenswarded banks, even in the heart of the
business district. There are many large edifices of architectural
merit, and a fine municipal auditorium that seats 6,500 and cost
$1,500,000. .Themild winter climate is an attractive feature. Excel-
lent water for domestic use and for many manufacturing establish-
ments is supplied by artesian wells 900 to 1,200 feet deep from strata
in the Coastal Plain sediments. According to the local chamber of
commerce, the output of its 1,175 factories had a value of $85,000,000
in 1930. They have the advantage of cheap natural gas, oil, and
lignite for fuel. San Antonio has many churches and clubs, several
libraries and theaters, and many educational institutions. A women’s
college, Our Lady of the Lake, on the western edge of the city, is
visible from the railroad a few minutes after leaving the depot.

On the outskirts of the city to the north is Fort Sam Houston, an
Army post of 4,378 men and 211 officers, and to the south are extensive
Army flying fields and schools. In Brackenridge Park, in the valley
of the San Antonio River, are numerous features of interest, including
a large zoological collection.

Although San Antonio has a large proportion of sunshiny days, its
precipitation averages about 27 inches a year, or about the same as in
much of the west-central United States. This is usually sufficient to

produce fair crops and excellent forage, but there is considerable irri-
gation from ditches and from artesian and pumped wells. From 45

years of observation by the United States Weather Bureau it has
been found that the mean annual temperature is 69°, the winters
averaging about 60° and the summers 80°, and the average humidity
is 68 per cent. The springs and autumns are long, but the summer
heat at most times is tempered by breezes and low humidity.

San Antonio probably owes its origin to two great springs, with a
total average volume of about 58,000,000 gallons a day,* that supply
the flow in the San Antonio and San Pedro Rivers. It is believed that
the water is derived from the Edwards limestone along a fault.

Probably the first Spanish visitor was Cabeza de Vaca, who crossed
central Texas about 1535. In 1718 a garrison was stationed here, and

46 This river, the outlet for the drain-
age of an extensive hilly area northwest
of the city, sometimes has freshets
which on some occasions have done
considerable damage. To prevent

these floods the great Olmos Dam has
been built across the valley. Occasion-
ally there are cloudkursts in this region
and other parts of the West in which a

large amount of rain falls in a very short
time. There is a record of a succession
of these at Taylor, Tex., on Sept. 9-10,
1921, in which 23.11 inches of rain fell.

4 See Meinzer, O. E., Large springs
in the United States: U, S. Geol. Sur-

vey Water-Supply Paper 557, pp. 37-38,
1927.
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a mission was moved from the Rio Grande and renamed San Antonio
de Valero in honor of the Viceroy of New Spain. 1In 1730 a presidio
was erected here, and early in 1731 a colony of 16 Spanish families
from the Canary Islands sent out by the King of Spain came through
Mexico and established themselves with a few local people at the
springs of the San Antonio River under the name San Fernando.
This was finally merged into the presidio of San Antonio de Bexar
and for many years called simply Bexar. Three years later this settle-
ment was made the seat of government for the general region. In
1821 it passed into the possession of Mexico when she became an
independent nation. In 1835-36, in the revolt against Mexico, San
Antonio was a center of strife, culminating in the siege of the Alamo in
February of that year. Many of the old-time buildings remain, includ-
ing the Alamo, the 200-year-old palace of the Spanish governor on the
west side of Military Plaza (pl. 7, B), San Fernando Cathedral, and
several old missions. There is a large Mexican population, part of
it in an extensive Mexican quarter south and west of the old plaza.

San Antonio was an important station on the old Camino Real from
Monclova, Mexico, which crossed the Rio Grande below Eagle Pass.
The mission San Francisco de la Espada, just south of the town, was
built on this road. From San Antonio it led north and east to the
vicinity of Natchitoches and thence to New Orleans.

The most notable feature in San Antonio is the famous Alamo
(pl. 7, A), where 182 heroes, ncarly all of them volunteers from differ-
ent parts of the United States, chose to die rather than to surrender
to twenty times their number of Mexican soldiers under General Santa
Ana. At that time San Antonio was on the southeastern bank of the
San Antonio River and consisted of well-fortified houses in a rectangle;
on the opposite bank was the walled inclosure of the Alamo. The
assaults lasted from February 23 to March 6, 1836, when the Mexicans
overwhelmed the defenders, all of whom were killed. Now the Alamo
is a museum exhibiting many relics of the glorious past of Texas and
bearing this stirring inscription: ‘“Thermopylae had its messenger of
defeat—the Alamo had none.” It was the war cry ‘Remember the
Alamo’’ that spurred the Texans to victory at San Jacinto afew weeks
later. (See p. 44.) Tablets near by mark the sites of the funeral
pyres of the Alamo heroes. Though later used as a military post, the
Alamo* was apparently first a chapel (established on a new site in
1744) of the mission of San Antonio de Valero (1718), the first of sev-
eral missions established by Franciscan friars in the general vicinity.

Mission San José de Aguayo, founded in 1720 by Padre Antonio
Margil and named in honor of the Marquis Miguel de Aguayo,

48 The word dlamo is Spanish for cot- | after its occupation by a company of
. tonwood tree, but it is considered likely | Mexican troops known as the ‘“Alamo
that the name was applied to the chapel | de Parras,”
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governor of Tejas, is 6 miles south of the center of San Antonio. Its
south window, a fine example of stone carving, was exhibited at the
World’s Fair in St. Louisin 1904. Its beautiful old altar, ornamented
by a noted Spanish sculptor, is now in the Cathedral of San Fernando,
on the east side of the Military Plaza. This cathedral was begun in
1734, completed by a grant from King Ferdinand of Spain in 1744,
and reconstructed in 1868. The mission La Purisima Concepcién de
Acuifia, 2 miles south of the center of the city, originally established
in eastern Texas, was moved to San Antonio in 1731 and is still in use.
Near it in 1835 James Bowie and a party of 92 Texans won a fight
against five times their number of Mexicans. Bowie died in 1836 in
the defense of the Alamo. The mission San Juan de Capistrano,
which was established in 1731 near the San Juan ford of the San
Antonio River, was also formerly near Nacogdoches. The mission
San Francisco de la Espada was originally in eastern Texas, having
been the first mission established there. Founded in 1690 under the
name San Francisco de los Tejas, it was abandoned three years later,
reestablished in 1716 under the name San Francisco de los Neches,
and transferred-in 1731 to the west bank of the San Antonio River,
9 miles south of the center of the city. Aqueducts built by monks
and Indians two centuries ago still irrigate the gardens at this place.

The older part of San Antonio is built on a plain of alluvial depos-
its, but the northern, western, and eastern parts extend onto rolling
hills of Upper Cretaceous rocks. A fault with downthrow on the
east side passes through the northwestern part of the city. On its
west side are hills of Austin chalk, consisting largely of a soft chalky
limestone ** which has been quarried extensively for use in building,
especially for houses in the older part of the city. Exposures of this
material extend through part of Brackenridge Park, notably near the
Sunken Gardens and Monkey Island, and in the rolling hills to the
northwest, but much of the rock weathers into soil on the sloping sur-
faces. To the west this formation dips beneath the clays of the
Taylor formation,® on which the western part of the city is built.

In the slopes of the gravel-capped ridges extending south from Fort
Sam Houston there are exposures of clay of the Navarro formation,
which extends southward to an overlap of clay and sand of the Mid-
way formation of Tertiary age.

9 This chalky material contains many | 1-foot layer composed of the shells of
shells of Foraminifera, minute organ- | Gryphaea and Aucella is conspicuous
isms that lived in the sea water that | along the north edge of San Pedro
covered this area during most of Cre- | Park. (See pl. 8,4.)
taceous time. There are also many % This formation, which is about 475
shells, including Gryphaea aucella, Mor- | feet thick, contains many fossils includ-

toniceras texanum, Inoceramus undula- | ing various oysters such as Hrogyra
toplicatus, Ezogyra ponderosa (upper | ponderosa, E. laeviuscula, and Ostrea af.
beds), and other marine species, A | O. diluviana,
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The most notable physiographic features in the San Antonio region
are the wide plains and terraces which have been developed by ero-
sion and deposition by streams on the surface of the soft clays of the
Tertiary and Cretaceous formations. The largest plain, which lies a
short distance above the narrow alluvial strips bordering the streams,
extends from the San Antonio River to Leon Creek and is occupied
by Kelly Field and other aviation stations. It is covered in greater
part by a sheet of gravel and loam, mostly from 10 to 20 feet thick,
and has an elevation of 600 to 700 feet, with gentle slope to the
south. A smaller but similar plain lies between Salado (sa-lah’do)
and Rosillo (ro-see’yo) Creeks, east of the city. The highest plain,
which occupies the ridge between the valleys of Salado Creek and the
San Antonio River and is about 100 feet higher than the adjoining
area, represents the Uvalde Plain referred to on page 62 (footnote).
It is capped by a sheet of gravel and loam which is well exposed in
the long cut of the Missouri-Kansas-Texas Railroad in the southeast-
ern part of the city, as shown in Plate 8, B, and Fort Sam Houston is
also built on its smooth surface. There are many outliers of this plain
farther north and west.

Not far north of San Antonio there are excellent exposures of
slabby Eagle Ford limestone, Buda limestone, and Del Rio yellow
clays with abundant Ezogyra arietina, and in the hills of the Edwards
Plateau, of Georgetown, Edwards, and Glen Rose limestones, which
carry many distinctive fossils.

Westward from San Antonio the railroad goes south for 1% miles
and then, turning abruptly west, crosses the San Antonio River and
the wide alluvial plain and skirts the east side of Kelly Field. This
plain is wide and level because it is developed on the soft clays of
the Upper Cretaceous. It is capped by a sheet of alluvial loam de-
posited by Leon Creek and other streams in relatively recent geologic
time. Leon Creek is crossed just beyond Leon siding, and the low
rolling hills of the Midway formation capped by gravel of the higher
terrace level are traversed hetween Leon Creek and Medio Creek.®

A mile west of Leon Creek the railroad bends around the south
end of a ridge, showing ledges of buff sandstone of the Midway for-

mation, which with low dip to the west passes under
Macdona. the Indio formation at Medio Creek. All the lower
l’f:)‘:)":g:’igfﬁfft' lands from this point westward past Macdona and
New Orleans 590 miles, Luacoste (turn to sheet 10) are underlain by alluvial
sand and gravel deposited by the Medina River,
which is crossed a mile east of Macdona. This stream rises in the

8 In the bank of Leon Creek about | clay or Escondido (p. 71), a relation
a mile north of the railroad is an excel- | which is revealed at intervals up the
lent exposure of the unconformable con- | creek to the fault that crosses the
tact of the Midway on Navarro sandy | stream about 4 miles above the railroad.
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Edwards Plateau, and at the head of a deep canyon about 25 miles
west-northwest of San Antonio it is dammed to make
Lake Medina, a large storage reservoir and an attrac-
e s tive resort. The dam is 164 feet high and 1,580 feet
New Orleans 597 miles. long. The water diverted into a canal some distance
below the dam is carried along the ridge west of Cas-
troville to be used for irrigation in the region south. This canal is
crossed by the railroad at Pearson siding, 4 miles west of Lacoste.
The Medina River along the railroad carries but little water because
of the dam 15 miles above that diverts most of the flow into the irriga-
tion canal. In an exposure of the Escondido formation in a cut
about 5 miles west of Macdona there is yellow limestone at the top,
2 feet, with a thin fossiliferous layer; yellow shale, 5 feet; yellow im-
pure sandstone, 4 inches; and yellow-brown shale, 3 feet to the base.
The beds dip about 1° SW. The railroad is deflected to the south to
carry it around the south end of a high ridge of Escondido shale
which extends along the west side of the Medina River Valley in the
Castroville region,® north of the railroad. The higher part of this
ridge is capped by gravel of a high-level terrace, the Uvalde Plain,
of which there are many remnants in the region west of San Antonio.
From Pearson siding northwestward for 10 miles the railroad is
mostly in a valley in clays with limy layers, of the basal group (Mid-
way) of Tertiary age. The continuity of the strata is broken by
several faults, mostly trending east-northeast, which bring up the
underlying Escondido formation obscurely exposed at intervals.s
Just beyond Dunlay the railroad crosses a Jow ridge consisting of
shales with hard sandstone layers of the Escondido formation. On
both sides of the pass through which the railroad goes
are plateau remnants of moderate height in which the
ﬁi;ﬁfg;‘,f‘;tf."“' Escondido beds are overlain by the Midway group,
New Orleans 611 miles. Which is capped by old terrace gravel deposited when
the drainage system of the region was about 200 feet
less deep than it is at present, a feature referred to on previous pages.
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Lacoste.

Dunlay.

52 Castroville was founded by and
named for Count Henri de Castro, who
in 1844 brought there a colony of French
. and Alsatians. The architecture is

largely of French rural type, with slop-
ing roofs, small windows, and batten
blinds.

5 In the region between San Antonio
and Del Rio, although some of the
Upper Cretaceous formations continue

unchanged in character and relations,
‘others show decided change. One of
the most notable featutes is the devel-
opment of the Anacacho limestone, 300
feet or more thick, replacing the Taylor

shale, and merging westward into the
Upson clay and the San Miguel forma-
tion. The Navarro shale also merges
laterally to the west into the Escondido
formation, which may be 700 feet thick
in the Uvalde region. These changes
are represented diagrammatically in
Figure 6, which, however, necessarily
has a greatly exaggerated vertical scale.
The Midway, the lowest formation of
the Tertiary system in this region, lies

unconformably on the Escondido for-
mation (western extension of the Na-
varro shale) with but little discordance
of dip.
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The gravel and sand cap of the plateau, in large part filled with

caliche, is well exposed on State high-
way 3 a short distance south of the
railway. West of the divide the rail-
road descends into a wide alluvial plain
comprising the valleys of Quihi, Hon-
do, Seco, and other creeks and mostly
floored with gravel and sand which
hide the underlying clay of the Escon-
dido formation. Thisformation, how-
ever, appears in a few hills that rise
out of the plain and extend along part
of its southern margin. A few miles
north of the railroad the underlying
formations appear in succession, for
there is a general rise of the strata to
the north and considerable faulting, in
part with uplift on the north side. In
about 15 miles the Georgetown and
Edwards limestones come to the sur-
face, constituting the Edwards Plateau,
" which is in view far to the north as
the railroad crosses the divide north-
west of Dunlay. A cross section of this
region is shown on sheet 10, opposite
page 69.

At Hondo (own’do; Spanish, deep)
the railroad is on an alluvial plain out
of which rise several low ridges of
Escondido clay and sandstone. There

are instructive expo-
Hondo. sures of the various
Elevation 889 feet.  formations in the shal-
Population 2,500.*
New Orleans 622 miles, 10w Vvalleys of Hondo
and Verde Creeks.*

An old Comanche Indian village was
situated near Hondo, and the flint for
arrowheads was obtained from pebbles,
which are abundant in the neighbor-
hood, brought by streams from the
plateau of Edwards limestone to the
north.

In the Hondo region and westward

to Uvalde most of the land is under
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FIGURE 6.—Diagram showing changes in stratigraphy from west to east in south-central Texas, Spofford to San Antonio. (From data by L. W, Stepheason)

% On Verde Creek, 4 miles northeast
of Hondo, ledges of limestone at the

base of the Tertiary are exposed, with
characteristic fossils, on a block dropped
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cultivation with varied crops, including considerable corn and cotton,
and there are many cattle, sheep, and goats. Poultry raising and

dairying are important industries.
D’Hanis (named after an old French settler but settled by south
Germans) is on the alluvial plain, but hills of the older formations rise
to the south and north.®® To the west and south

D’Hanis. are high banks of clay of the Escondido formation,
Elevation 882 feet.  whijch is worked for brick and tile. Two principal
Population 2,513.*

terrace levels will be noted in this region, a lower one
of alluvium and an upper one capped by sand and
gravel (late Tertiary?). Old D’Hanis, a mile east of the station,
south of the tracks, was on the early stage route from San Antonio to
El Paso. Near by is a large gravel pit showing the thickness of the
alluvial filling. 'To the south is a high hill with a cross on top, which
was placed there originally as a landmark and is at present a shrine
for the Mexican people of the region.

A mile west of D’Hanis the railroad crosses Seco Creek (say’co)
which drains a part of the Edwards Plateau. On its banks 2 miles
to the north are the ruins of Fort Lincoln, 18491852, once garrisoned
with 141 men to keep the Comanche Indians and outlaws in check.

Beyond Seco Creek there is a long ascent on a slope of clay (Escon-
dido) to the summit of the wide, high plateau which separates the
valleys of Seco Creek and the Sabinal River (sah-bee-nahl’). This
plateau, nearly 200 feet high, is heavily capped by sand with coarse
gravel and boulders, in large part cemented by caliche. There are
many small exposures of this capping, notably one in a gravel pit
north of the tracks just east of Seco siding. It extends north to the
foot of the rise to the Edwards Plateau, about 5 miles north, and to
the west it slopes down somewhat and terminates at the edge of a

New Orleans 630 miles.

steep down slope 11% miles west of D’Hanis.

by a fault that crosses the region
from northeast to southwest & short
distance to the north. In slopes just
north of this fault are exposures of
Austin chalk, beyond which to the
north are outcrops of the usual succes-
sion of Eagle Ford, Buda, Del Rio,
Georgetown, and Edwards limestones,
coming up in order on the moderate
south dip, as shown in the cross section
on sheet 10. (See table on p. 75.)
Another outerop of Midway limestone,
similarly down-faulted, is reported near
Quihi Creek, 9 miles northeast of
Hondo. At King’s water hole on

Hondo Creek, 3 miles north by west of
Hondo, are exposures of Anacacho
limestone and overlying shale, as shown
in Plate 11, 4, and farther up the creek

Austin chalk, Eagle Ford limestone, and
Del Rio clay crop out. The Del Rio in
this region is yellow clay carrying many
Ezxogyra arietina, named from its shape,
like a ram’s horn (Latin aries, ram).
The beds are considerably faulted; one
fault crossing Hondo Creek about 7
miles north of Hondo between Buda
limestones and Eagle Ford beds is
shown in Plate 9, B.

8% Seco Creek, about 3 miles north of
D’Hanis, has moderately high banks of
Anacacho limestone, and a short dis-
tance farther north the Austin chalk is
well exposed. The beds are consider-
ably faulted. Farther north are foot-
hills of Austin chalk, a zone of Buda

and Del Rio outcrop, and long slopes of
Georgetown limestone.
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A. THE ALAMO, SAN ANTONIO, TEX.

Here in 1836 a band of 182 Texans were besieged by the Mexican Army.

B. PALACE OF SPANISH GOVERNOR, MILITARY PLAZA, SAN ANTONIO, TEX.
Recently restored.
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A. AUSTIN CHALK IN SAN PEDRO PARK, SAN ANTONIO, TEX.

The thick hard layer in the middle consists largely of Gryphaea aucella, an oyster reef of Comanche
time (Lower Cretaceous). (Stephenson.)

B. QUATERNARY AND EOCENE DEPOSITS IN CUT OF
MISSOURI-KANSAS-TEXAS RAILROAD, IN SOUTHEAST-
ERN PART OF SAN ANTONIO, TEX.

‘White caliche, 10 feet, underlain by gravel, 10 feet, and Midway shaly
clay, 8 feet. (Stephenson.)
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B. FAULT IN BUDA LIMESTONE ON HONDO CREEK, 7 MILES NORTH-NORTH-
WEST OF HONDO, TEX.

Eagle Ford beds which abutted against the fault are soft and therefore have been removed by
erosion. (Stephenson.)

C. COLUMNAR STRUCTURE IN BASALT IN CHATFIELD HILL, WEST OF
KNIPPA, TEX.

(Stephenson.)
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A. QUARRY IN POROUS ANACACHO LIMESTONE IMPREGNATED WITH ASPHALT,
SOUTHEAST OF CLINE, TEX.

B. EAGLE FORD SLABBY LIMESTONE LYING UNCON-
FORMABLY ON MASSIVE BUDA LIMESTONE ON BANK
OF NUECES RIVER, 4 MILES NORTHWEST OF HACIENDA
SIDING, TEX.

(Stephenson.)
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A. ANACACHO LIMESTONE AT KING'S WATER HOLE, 3 MILES NORTH OF
HONDO, TEX.

Capped by 10 feet of gravel. (Stephenson.)

B. DEL RIO CLAY CAPPED BY BUDA LIMESTONE (b) IN RAILROAD CUT HALF
A MILE WEST OF COMSTOCK, TEX

Looking north.

C RECESSES AND BUTTRESSES IN GEORGETOWN LIMESTONE, CASTLE CANYON,
DEVILS RIVER WEST OF DEL RIO, TEX.



U. 8. GEOLOGICAL SURVEY BULLETIN 845 PLATE 12

-w aTANTAN

ﬂ" AN '
l“ll n-n-

A. RAILROAD BRIDGE OVER CANYON OF PECOS RIVER, 12 MILES WEST OF
COMSTOCK, TEX.

The walls are Georgetown limestone lying nearly horizontal.

B. BRAHMA CATTLE

Bred and crossbred extensively in southern Texas because of their ability to withstand scarcity
of water and pasture,
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Sabinal (sah-bee-nahl’) is on a sand and gravel plain that borders

and extends west from the Sabinal River, which is crossed by the rail-

road a mile west of the station. On this stream there

is an almost continuous succession of exposures of the

gz)‘;‘:]zﬁnmfﬁﬁ&ft strata of Upper Cretaceous age, beginning with low

New Orleans 643 miles. Cliffs of Anacacho limestone south of the railroad.®

' The name of the place is derived from the word

“‘sabina (sa-bee’na),” the Spanish name for juniper, misapplied by the

Mexicans to the cypress tree, of which there is a small group on the
Sabinal River a mile west of the station.

The Blanco River, which is crossed 4 miles beyond the Sabinal
River, carries but little water except in times of freshet. Just west
of it are exposures of alluvial sand and gravel containing much caliche,
and the ridge near Yucca is one of the numerous remnants of an old
gravel-capped high terrace in this general region.

A mile southwest of Knippa is a prominent knoll known as Chat-
field Hill, caused by a mass of hard diabase which has been intruded

in the Cretaceous strata. It is similar to many other
igneous masses that are more or less prominent topo-
Elevation 985 feet.  oygphijc features in the surrounding region and for a
Population 150.* . .
. New Orleans6s4 miles, 10ng distance west. These igneous rocks have come
‘ in a molten condition through cracks from a deep-
seated source and either formed irregular conical masses or spread
out in “‘sills”” or layers between the sedimentary strata. They lift
the overlying beds and in many places flex or break them irregularly.
The mass near Knippa is extensively quarried for road metal just
south of the railroad. A notable feature seen especially in the upper
part of the quarries is the columnar structure of the rock, such as is
developed in many intruded igneous masses (notably in the Palisades
of the Hudson opposite New York City). This structure is developed
by shrinkage in cooling, both in intrusive masses and in many lava
flows. A portion of oneof the quarries is shownin Plate 9,C. Just
north of Chatfield Hill the railroad crosses two main branches of the
Frio River (free’o), which comes from the Edwards Plateau. The
size of the bridges at this place indicates that provision is made for
the passage of a great body of water in time of freshet. A short
distance farther west are conspicuous limestone hills a mile or so
north of the railroad which consist of an upfaulted block of George-
town limestone. In the adjoining foothills are extensive outcrops of

Sabinal.

Knippa.

% The Anacacho limestone crops out
at intervals to the north for 4 miles,
with a short interruption caused by a
low arch and fault that reveal the
underlying Austin chalk. This chalk
also appears in the river banks and on

152109°—33——=6

adjoining slopes 4 miles north of Sa-
binal and above. At a point 8 miles
north of Sabinal faults bring up Eagle
Ford, Buda, and Del Rio beds, and
finally the Georgetown and underlying
limestones come to the surface,
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Eagle Ford and Buda limestones and Del Rio clay, the Eagle Ford
beds being exposed for some distance along the railroad near Ange
siding. Big Mountain, a mile northwest of Ange, is made up of
Georgetown limestone. The Cretaceous strata in this vicinity are
penetrated by igneous masses, some of which, on account of their
hardness, crop out prominently. (Turn to sheet 11.)
The train passes about 2 miles north.of Uvalde, with which the
station is connected by a paved boulevard. Uvalde is the name of a
Spanish officer who with 20 soldiers defeated many
times that number of Comanches. The region is
g‘l)‘;‘:f]ggno o 2‘:;‘~ mostly a smooth alluvial plain in which rise many
New Orleans 664 miles. SINall ridges and knobs of Cretaceous strata or the
igneous masses that penetrate them. There are also
higher terraces of considerable extent capped by gravel, which mark
an earlier stage of the topographic development of the region. Not
far north is the edge of the Edwards Plateau,” a highland consisting
of a wide area of the hard Georgetown and Edwards limestones lying
nearly horizontal and deeply trenched by many rivers and creeks.
Not far north of Uvalde and at intervals to the east and south-
east are exposures of Eagle Ford limestone, Buda limestone, and the
yellow Del Rio clay. Along or not far from the railroad to the south
are small outcrops of Austin chalk, and from 10 to 20 miles southwest
and south are exposures of sandstone and clay of the Indio forma-
tion (Tertiary), in places underlain by Midway formation. Some
of the general relations are shown in the cross section on sheet 11.

GUIDEBOOK OF THE WESTERN UNITED STATES

Uvalde.

The stratigraphic succession is given in the following table:

% The Edwards Plateau constitutes
a large part of central Texas and near
Big Spring is overlapped by the High
Plains without much topographic break.
The late Tertiary deposits of the High
Plains were spread on a plain of the
limestones of the Edwards Plateau but
did not cover the portion south of
latitude 31°. The Edwards Plateau
extends west to the Marathon uplift
and east to the vicinity of San Antonio
and Austin. In larger part it is capped
by 100 feet or more of Georgetown
limestone (Washita group), the Ed-
wards limestone appearing in the
slopes of the valleys and on some of the

areas from which the younger lime-
stone has been removed.

The sharp rise at the eastern and
southern edge of the Edwards Plateau,
usually referred to as the Balcones
escarpment, owes its prominence to the
presence of the hard limestone, in
places uplifted by faults but generally
rising rapidly on the dip. Parts of
the plateau are so deeply trenchedas
to present many isolated mesas and
buttes. (Mesa (may’sah), a Spanish
word meaning table, is applied to a flat-
topped butte or hill; one that has a
sloping tabular surface is called a
cuesta (kways’tah).)



Midway formation

Washita group

Midway formation

o form~ =
==

ondids form:

T

ciindio Form, =
==

T

Scacho Is

TS

I_TAha

=

T
S:

—AUstin chalk

hol

—r—

L Midway former T
LA

—__Escondido

=

=S

T

SLILETIW
T

[ Sl e |
i i oﬁ |l’_'_'
leiiirstio 18
oi'lio led bl
‘uv‘ jol !C7 oo
M elnol= ez,
|| aililda] [ | Rl
st
[ f
(e j‘»l'fﬂlr‘
I [

P =i

===t
SEIETES

B

=

H
[ H
|
il
i
(2
2
o
")C‘
o0
x5y
&
e )
SRR LAAS
] ?

s Miles

q)

DIAGRAMMATIC SECTION ACROSS MEDINA COUNTY NEAR LONGITUDE 99° (SAYR

Quaternary gravels and sands not shown

U. S. GEOLOGICAL SURVEY

BULLETIN 845 SHEET 10

’

9
9930

.99 Texas
gEL 1.
Scale 500,000
linch=8 miles (approximately)
L — .._? 10 15 29 MILES
Qoo B8 10 15 20 KILOMETERS
Contour interval 100 feet
Datum 1s mean séa leve/
The distances from New Orleans, La., are shown every
10 miles, and the crossties are drawn 1 mile apart
The quadrangle shown on the map with a name in parentheses
in the lower left corner is mapped in detail on the U. S. G. S. > =]
o topographic map of that name - G _/
0 -7
23 0 > k 290,
30 {‘/ IS -0 30
0 2 L “ Eo)s(\l \
Q i) \
o o <4
o S P Q N\
- \9, // 0() = -~
&g e 9/ o Q
e :S S0
X e Jos -
; D ,'S '
.w <y p —=
s ¢ S

(SR : F

(&) = \ X
A i =5 o\t
. STATE Gy 1O S S WA T =T T\
1 +RD h E: y
o “NJ |
y o
- : ™I 700

Sheet 11
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Limestone, massive

L Igneous rocks, intruded in various
strata (basalts and phonolites)

= = Fault

= =-Concealed fault

700

EXPLANATION
A Gravel and sand (alluvium and terrace deposits)
B Sandstone Carrizo
C Sandstone; some clay Indio
D Limestone and shale Midway
o\(\a E Shale and sandstone Escondido (merges into Navarro to east)
2 %Q)\l F Limestone; some marl s,_nd clay Anacacho (merges into Taylor to east)

G Chalk Austin
H Limestone, slabby Eagle Ford

I {Limcstane, compact Buda

Clay, yellow Del Rio Washita group
J  Limestone Georgetown

Edwards } Fredericksburg group

Sheet 9

Quaternary

Tertiary

(Eocene)

Upper Cretaceous °
(Gulf series) 29

Lower Cretaccous
(Comanche series)

Post-Cretaccous

Geology: West of longitude 99° 30" from Uvalde
folio by T. W. Vaughan ; Medina County from data by
L. W. Stephenson, R. A. Liddell, A. N. Sayre,
R. L. Cannon, Julia Gardner, and N. H. Darton

7

9930

&

99

Topography east of longitude 99° 30"
from sheets 444 and 467, Progressive Military
Map, Corps of Engineers, U S Army

WILLIAMS & HEINTZ CO., WASH., D. C

.



SOUTHERN PACIFIC LINES 75

Formations of central Texas
[Vaughan and others]

Formation Character and notable fossils ngi(%get)
Plocene and | Alluvium.._...._. Sand and gravel; terraces along Stréams. ..ceeeeueweann... 0-70
Pleistocene, %igh t«;,rmc;;s ...... Gravel with much chert; caps hilis and old terraces..._____ 0-80
|~ Unconformity
Indio....-... —e Bedded and cross-bedded sands and sandstones and dark- |800-850
colored clays, for the most part nonmarine and in places
carbonaceous; Ostrea multilirata, Of Wilcox age.
Eocene (carly | Midway...coaeeo- Concretionary gray sand and sandy clay with no observed | 10-120
Tertiary). fossils, in upper 10 to 20 feet, followed below by glauco-
nitic sands, in places loosely indurated, with a calcareous
cement and fine yellow calcareous pack sand containing
Cucullaea, Venericardia, Turritella, and Enclimaloceras.
——— e — [-Unconformity

Escondido...o.-. Shale and caleareous sandstones, coarse and fine; Ostrea 700
cortez, Sphenodiscus pleurisepta.

: Anacacho.......__. Impure limestotie and marl; Fchinocorys texana, FEzogyra | 0-350
G(uUII serrcl;:‘ ponderosa, Liopistha bella, Baculites asper, Scaphites hip-
tac%ggs) pocrepis. Carties asphalt in places,
. Austin. ... Chalk, white and yellow; Gryphaea aucella, Inoceramus [350-400
undulato-plicatus, Mortoniceras tezanum,
Eagle Ford......_. Shlz},q u?nd flaggy limestone, mostly impure, Inoceramus 160(?)
iatus.
-~Unconformity
Buda..__.......... TAmestone. . acecccacacacaea——a- 60-76
Del Rio.- .- -{ Yellow clay; Ezogyra arietina. .. - 30
Comanche se-| Georgetown Limestone; Kingena wacoensis 80-150
ries (Lower | Edwards..--......| Limestone, mostly hard, massive, cavernous; much flint in 5004
Cretaceous). places.
Comanche Peak___| Limestone, yellow, impure; many Erogyra texana.......... 60

There is considerable agriculture about Uvalde, but the climate
approaches the semiarid, with an annual rainfall of approximately
25inches. Although there is usually a short rainy season in the spring
or early summer and another in the autumn, most of the streams are
dry for the greater part of the year. Extensive pastures sustain many
cattle, sheep, and goats. In places there is an extensive growth of
“prickly pear,” or nopal (no-pahl’), which is used rather extensively
for forage after the thorns are singed off. A large amount of honey
is produced in this region, aided greatly by the presence of various
plants such as mesquite and huajillo (wah-hee’yo), which yield much
nectar for the bees. There is a notable spring on the Leona River
a mile below Uvalde, which is locally estimated to furnish about
7,000,000 gallons & day, but the volume varies somewhat with the
seasons. The water is used for irrigation.

In the region between Uvalde and Del Rio portions of the Rio
Grande Plain, which is a western extension of the Gulf Coastal Plain,
reach the Southern Pacific line in places notably about Spofford
and westward. The lower lands are mostly level and the valleys are
shallow. Smooth surfaces prevail about Spofford and westward to
Del Rio. The Edwards Plateau lies some distance north, beyond
hills and sloping ridges of Austin chalk and Eagle Ford and other
limestones, and many buttes or knobs of hard, igneous rocks project
prominently above the general surface.
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From Uvalde Station past Hacienda siding (ah-see-ane’da), nearly to

7]

.,
6 Miles

i B |

FIGURE 7.—Sketch section from Turkey Mountain sough through Anacacho Mountain, Tex.

the Nueces River, the railroad is on asmooth plain of
alluvium. There is a notable exposure of the uncon-
formable contact of the Eagle Ford slabby limestone
on the massive Buda limestone on the bank of the
Nueces River 4 miles northwest of Hacienda siding,
as shown in Plate 10, B. The Nueces River is in a
shallow valley also floored by alluvium, with rocky
banks at intervals. In dry weather it carries little
water, but farther south it is a large watercourse,
entering the Gulf of Mexico at Corpus Christi.
In the days when Texas was a part of the Republic
of Mexico, as a department of Coahuila, the Nueces
River was its southern boundary, between it and
Tamaulipas and Coahuila, both of which straddled
the Rio Grande; on the west Texas adjoined the
States of Chihuahua (che-wah’wa) and Nuevo Méjico
as far as the Red River. The available geographic
data of those times were so few, however, that the
contemporary maps were greatly distorted as to
locations and distances. Under the Republic the
wide area between the Nueces and the Rio Grande,
long in dispute between Texas and Mexico, was a
no man’s land, roamed over by Comanche and
other Indians and by many outlaws.

West of the Nueces River the railroad ascends
into a region of Jow buttes and ridges of Austin
chalk with scattered small outcrops. Trees are rare.
Lewis Hill to the north and Obi
Hill to the south are igneous, intru-
Elevation 997 feet.  sive masses (basalt), and larger bod-
i’,‘;’;“’gf{;’;‘;ﬁ‘;;mes_ ies of these rocks constitute buttes

farther south. The chalk is covered
by loam and sand (alluvium) near Cline and for
some distance west, but it is visible in adjacent
slopes. FEight miles southeast of Cline are exten-
sive quarries in the Anacacho limestone, which there
carries a large proportion of asphalt. (See pl. 10,
A.) This material is used for paving, and asphalt
melted out of the rockisused for paint and other pur-
poses. It is brought to Cline by a branch railroad.

Southwest of Cline rises the prominent Anacacho

Mountain, which is formed by the hard Anacacho

limestone dipping south, as shown in Figure 7.

Cline.

In its eastern part here, as in the region farther east, the Anacacho
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limestone lies on Austin chalk, but in its western part a sheet of
Upson clay intervenes between them. North of the mountain are
long slopes of Austin chalk succeeded by slabby buff Eagle. Ford
limestone, which thickens considerably to the west. About 12
miles north of Odlaw siding is Turkey Mountain, a plug of intrusive
igneous rock in part capping a mound of Eagle Ford, Buda, and Del
Rio beds. The railroad is on Austin chalk from Odlaw west for sev-
eral miles. At Chacon Creek (cha-cone’), southwest of Anacacho
siding, Anacacho Mountain ends through a rapid thinning of the lime-
stone or through change of its upper member into softer rocks of the
San Miguel formation and also of its lower member into Upson clay.
From Spofford a branch of the Southern Pacific runs to Eagle
Pass (old Fort Duncan), an important town on the Rio Grande, 34
miles south. The railroad here is on the broad Rio
Spofford. Grande Plain, developed on the upper part of the
Elevation 1,009 feet. ~ Austin chalk, overlain by a thick deposit of sand and
Do A miles. gT8Vel with much caliche, & covering that extends to
and beyond Amanda siding. The chalk is revealed
on Pinto Creek near Pinto siding, in a quarry 3 miles beyond Pinto,
and also in the arroyos to the south, which cut deeply to reach the
Rio Grande. Ten miles north of Spofford, just south of Brackett-
ville, on State highway 3, is Fort Clark, which was established in
1852 to protect travelers on the old trail. The fort was named from
Maj. John B. Clark, United States Army. In it have been stationed
General Gorgas when he was a second lieutenant, General Bullis,
General Shafter, and General Pershing. In 1931 there were 386
soldiers and 44 officers there. The fort is near the Las Moras Springs
(Spanish, moras, blackberries), which ordinarily have an average
flow of about 22,000,000 gallons a day. (Meinzer.) Still farther
north is Las Moras Mountain, due to an intrusion of igneous rock
which has been forced up in molten condition through the Cretaceous
strata. Other conspicuous igneous masses near by are Elm Moun-
tain, 10 miles northwest of Pavo siding, and Pinto Mountain, 10 miles
northwest of Brackettville.
In the region between Spofford and Del Rio the formations trav-
ersed are as follows:

. Thick-
Formation Character ness
(feet)
Austin. . oo Chalk and soft massive limestone. .. ... . ___.......__.... 350
Eagle Ford_._ ... Shale and slabby limestone, buff. ... ....... 150
Buda_ .. Hard massive limestone....___..___..__....__.___ 60
Del Rio_ .o ... Buff clay, hard layers, with many Ezogyra arietina. J 60
Georgetown.___..._........._. Massive limestone. . . . oo .o cacceccccaen 2004

Although the general regional dip of the strata is to the east and
southeast, they are flexed by an anticline with about 150 feet of uplift
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the axis of which trends west by north. It extends from Sycamore
Creek, 2 miles south of Amanda siding, to the San Felipe Valley, a
few miles north of Del Rio, the axis passing <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>