SOIL SURVEY OF

Cameron County, Texas

N

United States Department of Agriculture
Soil Conservation Service
In cooperation with

Texas Agricultural Experiment Station



This is a publication of the National Cooperative Soil Survey, a joint effort of the United States
Department of Agriculture and agencies of the States, usually the Agricultural Experiment Stations. In
some surveys, other Federal and local agencies also contribute. The Soil Conservation Service has
leadership for the Federal part of the National Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in the period 1963-69. Soil names and descrip-
tions were approved in 1974, Unless otherwise indicated, statements in the publication refer to condi-
tions in the county in 1970. This survey was made cooperatively by the Soil Conservation Service and
the Texas Agricultural Experiment Station. It is part of the technical assistance furnished to the
Southmost Soil and Water Conservation District.

Soil maps in this survey may be copied without permission, but any enlargement of these maps
could cause misunderstanding of the detail of mapping and result in erroneous interpretations. En-
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HOW TO USE THIS SOIL SURVEY

THIS SOIL SURVEY contains informa-
tion that can be applied in managing
farms and ranches; in selecting sites for
roads, ponds, buildings, and other structures;
and in judging the suitability of tracts of
land for farming, industry, and recreation.

Locating Soils

All the soils of Cameron County are shown
on the detailed map at the back of this pub-
lication. This map consists of many sheets
made from aerial photographs. Each sheet is
numbered to correspond with a number on
the Index to Map Sheets.

On each sheet of the detailed map, soil
areas are outlined and are identified by sym-
bols. All areas marked with the same symbol
are the same kind of soil. The soil symbol
is inside the area if there is enough room;
otherwise, it is outside and a pointer shows
where the symbo! belongs.

Finding and Using Information

The “Guide to Mapping Units” can be
used to find information. This guide lists all
the soils of the county in alphabetic order by
map symbol and gives the capability classifi-
cation, the yard and garden suitability group,
the orchard suitability group, the pasture
and hay suitability group, and the range
site of each. It also shows the page where
each soil is described and the page for the
interpretive groups in which the soil has
been placed.

Individual colored maps showing the rela-
tive suitability or degree of limitation of soils
for many specific purposes can be developed
by using the soil map and the information

in the text. Translucent material can be
used as an overlay over the soil map and
colored to show soils that have the same
limitation or suitability. For example, soils
that have a slight limitation for a given use
can be colored green, those with a moderate
limitation can be colored yellow, and those
with a severe limitation can be colored red.

Farmers and those who work with farmers
can learn about use and management of
the soils from the soil descriptions and
from the discussions of the capability units,

Game managers, sportsmen, and others
can find information about soils and wildlife
in the section “Use of the Soils for Wildlife.”

Ranchers and others can find, under “Use
of the Soils for Range,” groupings of the soils
according to their suitability for range, and
also the names of many of the plants that
grow on each range site.

Community planners and others can read
about soil properties that affect the choice of
sites for dwellings, industrial buildings, and
for recreation areas in the section “Engineer-
ing Uses of the Soils.”

Engineers and builders can find, under
“Engineering Uses of the Soils,” tables that
contain test data, estimates of soil properties,
and information about soil features that af-
fect engineering practices.

Scientists and others can read about how
the soils formed and how they are classified
in the section “Formation and Classification
of the Soils.”

Newcomers in Cameron County may be
especially interested in the section “General
Soil Map,” where broad patterns of soils are
described. They may also be interested in
the information about the county given in the
section ‘“Additional Facts About the County.”

Cover: Irrigated cotton and grain sorghum on
Laredo silty clay loam, 0 to 1 percent slopes.
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SOIL SURVEY OF CAMERON COUNTY, TEXAS

BY DEWAYNE WILLIAMS, CHARLES M. THOMPSON, AND JERRY L. JACOBS, SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE TEXAS
AGRICULTURAL EXPERIMENT STATION

AMERON COUNTY is in the extreme southern

tip of Texas (fig. 1). It adjoins the State of Tamau-
lipas, Mexico, across the Rio Grande, which forms the
southern boundary of the county. It has a total area
of 741,760 acres or 1,159 square miles. Brownsville is
the county seat and is the southernmost point in
Texas,

This county is in an area of highly intensified and
specialized farming in the Lower Rio Grande Valley
of Texas. Approximately 287,000 acres of the county
are intensively irrigated. Citrus, cool-season vegeta-
bles of almost all varieties, cotton, and grain sorghum
are the main crops. The main source of irrigation
water is Falcon Reservoir. Water control and im-
provement districts, which are political subdivisions,
furnish water to most farms by a complex system of
canals and pipelines. About 139,000 acres in the
northern part and eastern part of the county are
used for dryfarming. A narrow band of saline coastal
soils is parallel to the Gulf of Mexico and is used as
range.

Cameron County consists of a flat plain that slopes
gently to the northeast. The greater part of the area
i1s an alluvial plain or delta of the Rio Grande River.
The average elevation is about 45 feet. The elevation
varies from sea level to 70 feet. The higher elevation
is 1 mile south of Santa Maria.
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Figure 1.—Location of Cameron County, in Texas.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soils are in Cameron County, where they are
located, and how they can be used. The soil scientists
went into the county knowing they were likely to find
many soils they had already seen and perhaps some
they had not. They observed the steepness, length,
and shape of slopes, the size and speed of streams,
the kinds of native plants or crops, and many facts
about the soils. They dug many holes to expose soil
profiles. A profile is the sequence of natural layers, or
horizons, in a soil; it extends from the surface down
into the parent material that has not been changed
much by leaching or by the action of plant roots.

The soil scientists made comparisons among the
profiles they studied, and they compared these pro-
files with those in counties nearby and in places more
distant. They classified and named the soils according
to nationwide, uniform procedures. The soil series
and the soil phase are the categories of soil classifica-
tion most used in a local survey.

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface
layer, all the soils of one series have major horizons
that are similar in thickness, arrangement, and other
important characteristics. Each soil series is named
for a town or other geographic feature near the place
where a soil of that series was first observed and
mapped. Harlingen and Willacy, for example, are the
names of two soil series. All the soils in the United
States having the same series name are essentially
alike in those characteristics that affect their behav-
ior in the undisturbed landscape.

Soils of one series ecan differ in texture of the
surface layer and in slope, stoniness, or some other
characteristic that affects use of the soils by man. On
the basis of such differences, a soil series is divided
into phases. The name of a soil phase indicates a
feature that affects management. For example, Wil-
lacy fine sandy loam, 1 to 3 percent slopes, is one of
several phases within the Willacy series.

After a guide for classifying and naming the soils
had been worked out, the soil scientists drew the
boundaries of the individual soils on aerial photo-
graphs. These photographs show woodlands, build-
ings, field borders, trees, and other details that help
in drawing boundaries accurately. The soil map at
the back of this publication was prepared from the
aerial photographs.

The areas shown on a soil map are called mapping
units. On most maps detailed enough to be useful in
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2 SOIL SURVEY

planning the management of farms and fields, a
mapping unit is nearly equivalent to a soil phase. It is
not exactly equivalent, because it is not practical to
show on such a map all the small, scattered bits of
soil of some other kind that have been seen within an
area that is dominantly of a recognized soil phase.

Some mapping units are made up of soils of differ-
ent series, or of different phases within one series.
Two such kinds of mapping units are shown on the
soil map of Cameron County: soil complexes and
undifferentiated groups.

A soil complex consists of areas of two or more soils,
so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each
area of a complex contains some of each of the two or
more dominant soils, and the pattern and relative
proportions are about the same in all areas. The
name of a soil complex consists of the names of the
dominant soils, joined by a hyphen. Laredo-Olmito
complex is an example.

An undifferentiated group is made up of two or
more soils that could be delineated individually but
are shown as one unit because, for the purpose of the
soil survey, there is little value in separating them.
The pattern and proportion of soils are not uniform.
An area shown on the map may be made up of only
one of the dominant soils, or of two or more. If there
are two or more dominant series represented in the
group, the name of the group ordinarily consists of
the names of the dominant soils, joined by “and.”
Racombes soils and Urban land is an example.

In most areas surveyed there are places where the
soil material is so rocky, so shallow, so severly eroded,
or so variable that it has not been classified by soil
series. These places are shown on the soil map and
are described in the survey, but they are called land
types and are given descriptive names. Coastal beach
is a land type in Cameron County.

One soil in this survey area is similar to a known
series but differs in one major respect. Since the
acreage is small it is classified as the known series
and the term variant added to the name to show that
it is different in one characteristic. This soil is Orelia
clay loam, clayey subsoil variant, which is not really
within the range of the Orelia series. If a large
acreage is located in the future surveys, a new name
will be proposed.

Ustifluvents, clayey, are soils unlike any known
series. They are named in this survey using nomen-
clature from higher levels in the classification sys-
tem. The acreage is too small to warrant series names
at this time. If similar soils are found as work pro-
gresses in other areas, they will be named as series
using names from places nearby.

While a soil survey is in progress, soil scientists
take soil samples needed for laboratory measure-
ments and for engineering tests. Laboratory data
from the same kind of soil in other places are also
assembled. Data on yields of crops under defined
practices are assembled from farm records and from
field or plot experiments on the same kind of soil.
Yields under defined management are estimated for
all the soils.

Soil scientists observe how soils behave when used
as a growing place for native and cultivated plants,
and as material for structures, foundations for struc-

tures, or covering for structures. They relate this
behavior to properties of the soils. For example, they
observe that filter fields for onsite disposal of sewage
fail on a given kind of soil, and they relate this to the
slow permeability of the soil or to its high water table.
They see that streets, road pavements, and founda-
tions for houses are cracked on a named kind of soil
and they relate this failure to the high shrink-swell
potential of the soil material. Thus, they use observa-
tion and knowledge of soil properties, together with
available research data, to predict limitations or suit-
ability of soils for present and potential uses.

After data have been collected and tested for the
key, or benchmark, soils in a survey area, the soil
scientists set up trial groups of soils. They test these
groups by further study and by consultation with
farmers, agronomists, engineers, and others. They
then adjust the groups according to the results of
their studies and consultation. Thus, the groups that
are finally evolved reflect up-to-date knowledge of the
soils and their behavior under current methods of use
and management.

General Soil Map

The general soil map at the back of this survey
shows, in color, the soil associations in Cameron
County. A soil association is a landscape that has a
distinctive proportional pattern of soils. It normally
consists of one or more major soils and at least one
minor soil, and it is named for the major soils. The
soils in one association may ocecur in another but in a
different pattern.

A map showing soil associations is useful to people
who want a general idea of the soils 1n a county, who
want to compare different parts of a county, or who
want to know the location of large tracts that are
suitable for a certain kind of land use. Such a map is
a useful general guide in managing a watershed, a
wooded tract, or a wildlife area, or in planning engi-
neering works, recreational facilities, and community
developments. It is not a suitable map for planning
the management of a farm or field, or for selecting
the exact location of a road, building, or other
structure, because the soils in any one association
ordinarily differ in slope, depth, stoniness, drainage,
and other characteristics that affect their manage-
ment.

The soil associations in this county have been
grouped into five general kinds of landscapes for
broad interpretative purposes. Each of the broad
groups and their included soil associations are de-
scribed in the following pages. The terms for texture
used in the title for several of the associations apply
to the texture of the surface layer. For example, in
the title of association 8, the words “sandy clay loams”
f).nd “clay loams” refer to the texture of the surface
ayer.

Level to Gently Sloping, Moderately
Permeable to Very Slowly Permeable,
Saline, Clayey and Loamy Seils

of Coastal Areas

This group of soils occupies about 31 percent of the
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county. It consists of the Sejita-Lomalta-Barrada as-
sociation, the Laredo-Lomalta association, and the
Willamar association. In this group are the saline,
wet soils along the lower Gulf Coast known as the salt
flats or coastal flats as well as the Willamar associa-
tion, an area that is marginal for crops. Most of the
acreage of this group is range, and less than 10
percent is cropped.

1. Sejita-Lomalta-Barrada association

Level, poorly drained and very poorly drained clays
and silty clay loams

This association occupies a large irregularly shaped
area. It consists of areas of saline, loamy and clayey
soils at or near sea level and broad areas of barren
clay that are inundated by high tides and heavy
rains. The flat topography is broken by numerous
“clay dunes” at an elevation of 10 to 40 feet above the
surrounding soils.

This association makes up about 23 percent of the
county. It is about 31 percent Sejita soils, 29 percent
Lomalta soils, 24 percent Barrada soils, and 16 per-
cent soils of minor extent.

Sejita soils have a surface layer of light brownish-
gray, calcareous silt loam about 2 inches thick. Below
this layer is light-gray silty clay loam about 18 inches
thick. The underlying material extends to a depth of
40 inches; it is stratified silt loam, silty clay loam, and
clay loam. The soils are poorly drained and moder-
ately slowly permeable.

Lomalta soils have a surface layer of light-gray,
calcareous clay about 5 inches thick. Below this layer,
to a depth of about 53 inches, is light-gray clay. The
underlying material is stratified silty clay loam and
silt loam. The soils are poorly drained and very slowly
permeable.

Barrada soils are dark grayish-brown clay extend-
ing from the surface to a depth of about 52 inches and
below this is grayish-brown silty clay loam. These
i(l)ils are very poorly drained and very slowly permea-

e.

Minor soils of this association are in the Benito,
Latina, Point Isabel, and Willamar series and saline
soils of the Laredo series.

The soils in this association are used for range and
wildlife habitat. In much of this association high
water table is at a depth of 1 to 5 feet throughout the
year. Barrada soils are barren. This association has a
low potential for the production of forage.

2. Laredo-Lomalta association

Gently sloping to level, well-drained to poorly drained
silty clay loams and clays

This association is mainly in and adjacent to the
Laguna Atascesa National Wildlife Refuge. It con-
sists of nearly level to gently sloping saline Laredo
soils at an elevation of about 1 to 5 feet above the
slightly depressional Lomalta soils. Most of the Lom-
alta soil is in old meander channels.

This association makes up about 4 percent of the
county. It is about 45 percent Laredo soils, about 27
percent Lomalta soils, and 28 percent soils of minor
extent.

Laredo soils have a surface layer of dark grayish-
brown, calcareous silty clay loam, about 8 inches

thick, over stratified silt loams and silty clay loams.
They are well drained and moderately permeable.

Lomalta soils have a surface layer of light-gray,
calcareous clay about 5 inches thick. The underlying
material is stratified loamy materials. These soils are
poorly drained and very slowly permeable.

Minor soils of this association are in the Chargo,
Point Isabel, and Sejita series.

The soils in this association are used for range and
wildlife habitat. A small acreage is dryfarmed. A
seasonal high water table is at a depth of 2 to 6 feet.
This association has a medium potential for the pro-
duction of forage.

3. Willamar association

Nearly level, somewhat poorly drained fine sandy
loams and sandy clay loams

This association occupies a nearly level area in
which are many slickspots.

This association makes up about 4 percent of the
county. It is about 71 percent Willamar soils and 29
percent soils of minor extent.

Willamar soils have a surface layer, 5 inches thick;
it is grayish-brown, noncalcareous fine sandy loam in
the upper part and gray fine sandy loam in the lower
part. The next layer, to a depth of 30 inches, is clay
loam that is dark grayish brown in the upper part
and light brownish gray in the lower part. The under-
lying material, to a depth of 60 inches, is very pale
brown sandy clay loam. These soils are somewhat
poorly drained and very slowly permeable.

Minor soils of this association are in the Lozano,
Lyford, Raymondville, Tiocano, and Willacy series.

More than half of this association is used for dry-
farming. The remaining acreage is used for range and
as wildlife habitat. A seasonal high water table is at a
depth of 36 to 72 inches, and the soils are saline. This
association has a low potential for the production of a
few of the major crops commonly grown in the county.

Nearly Level to Gently Sloping, Moderately

Permeable to Slowly Permeable, Loamy and
Clayey Soils of Flood Plains
and Low Terraces

This group of soils occupies about 23 percent of the
county. It consists of the Laredo-Olmito association
and the Rio Grande-Matamoros association. In this
group are soils along the Rio Grande flood plain and
the well drained and moderately well drained, silty
soils adjacent to the major or larger resacas within
the county. Most of the area is used for irrigated
crops.

4. Laredo-Olmito association

Nearly level to gently sloping, well drained and moder-
ately well drained silty clay loams and silty clays

This association is irregularly shaped. It follows
generally the pattern of the old resacas (abandoned
river channels) on a low terrace of the Rio Grande.
Laredo soils occupy the higher, well-drained areas
adjacent to the resacas, and Olmito soils occupy the
level or slightly concave areas away from but parallel
to the resacas.
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This association makes up about 19 percent of the
county. It is about 65 percent Laredo soils, 20 percent
Olmito soils, and about 15 percent soils of minor
extent.

Laredo soils have a surface layer of dark grayish-
brown, calcareous silty clay loam about 8 inches
thick. The next layer, to a depth of 41 inches, is silt
loam. It is dark grayish brown in the upper part and
light brownish gray in the lower part. The underlying
material is stratified silt loam and silty clay loam.
These soils are well drained and moderately permea-
ble.

Olmito soils have a surface layer of dark-gray,
calcareous silty clay about 16 inches thick. The next
layer, to a depth of 84 inches, is silty clay that is
grayish brown in the upper part and dark brown in
the lower part. The underlying material is mottled
silty clay. These soils are moderately well drained
and slowly permeable.

Minor soils of this association are in the Cameron,
Chargo, Harlingen, and Reynosa series.

The soils in this association are used mainly for
irrigated crops. This association has a high potential
for the production of most of the major crops com-
monly grown in the county. Laredo soils are suited to
citrus trees.

5. Rio Grande-Matamoros association

Nearly level to gently sloping, well drained and moder-
ately well drained silt loams and silty clays

This association occupies a narrow band less than 2
miles wide adjacent to the Rio Grande. The soils are
geologically young. Rio Grande soils are in the higher,
well-drained areas adjacent to the river or old ox-
bows. Matamoros soils are in nearly level, slack water
areas.

This association makes up about 4 percent of the
county. It is about 49 percent Rio Grande soils, 27
percent Matamoros soils, and 24 percent soils of
minor extent.

Rio Grande soils have a surface layer of light-gray,
calcareous silt loam, about 9 inches thick, over strati-
fied silt loam, silty clay loam, or very fine sandy loam.
They are well drained and moderately permeable.

Matamoros soils have a surface layer of light
brownish-gray, calcareous silty clay, about 8 inches
thick, over stratified silt loam, silty clay loam, clay, or
silty clay. They are moderately well drained and
slowly permeable.

Minor soils of this association are in the Camargo,
Grulla, and Zalla series.

The soils in this association are used mostly for
irrigated crops. They are rarely flooded because the
Falcon and Amistad Dams have been constructed on
the Rio Grande, but there is a hazard of flooding,
especially when tropical disturbances bring high-in-
tensity rain into northern Mexico. This association
has a high potential for the production of most of the
major crops commonly grown in the county.

Nearly Level to Gently Sloping, Moderately
Permeable to Slowly Permeable, Leamy Soils
of Coastal Terraces

This group of soils occupies about 23 percent of the

county. It consists of the Willacy-Racombes associa
tion, the Lyford-Raymondville-Lozano association
the Hidalgo-Raymondville association, the Willacy-
Raymondville association, and the Raymondyville as-
sociation. The soils in this group are loamy, and many
are leached of carbonates in the surface layer. They
are used mostly for irrigated crops and dryfarming.

6. Willacy-Racombes association

Nearly leve to gently sloping, well-drained fine sandy
loams and sandy clay loams

This association occupies an irregularly shaped
area. Willacy soils are in the higher, more sloping
areas and Racombes soils are in the level or slightly
concave areas. Most of the Racombes soils form slight
drainageways providing an outlet for runoff. The
area contains many small, enclosed depressions or
potholes that trap excess water. These depressions
remain wet several weeks or months of the year.

This association makes up about 7 percent of the
county. It is about 40 percent Willacy soils, 35 percent
Racombes soils, and 25 percent soils of minor extent.

Willacy soils have a surface layer of dark grayish-
brown, noncalcareous fine sandy loam, about 19
inches thick, over friable sandy clay loam. They are
well drained and moderately permeable.

Racombes soils have a surface layer of dark-gray,
noncalcareous sandy clay loam, about 13 inches thick,
over sandy clay loam. They are well drained and
moderately permeable.

Minor soils of this association are in the Hidalgo,
Raymondpville, Rio, and Tiocano series.

The soils in this association are used for irrigated
crops and dryfarming. About 10 to 15 percent of the
area is affected by a seasonal high water table and
slight to moderate salinity. This association has a
high potential for the production of most of the major
crops commonly grown in the county. It is the leading
citrus producing area in the county.

7. Lyford-Raymondville-Lozano association

Nearly level, well drained and moderately well drained
sandy clay loams, clay loams, and fine sandy loams

This association occupies an irregularly shaped
area. It consists of nearly level sandy clay loams, fine
sandy loams, and clay loams and a few, long, narrow
depressions or old meanders of wet, saline soils.

This association makes up about 4 percent of the
county. It is about 38 percent Lyford soils, 15 percent
Raymondville soils, 12 percent Lozano soils, and 35
percent soils of minor extent,

Lozano soils are in higher positions on the land-
scape, and Lyford and Raymondville soils are in the
lower landscape positions. The old meander channels
are 4 to 10 feet below the surrounding topography,
and they lack natural outlets.

Lyford soils have a surface layer of very dark
grayish-brown, noncalcareous sandy clay loam, about
11 inches thick, over sandy clay loam. They are
moderately well drained and moderately permeable.

Raymondville soils have a surface layer of calcar-
eous clay loam about 25 inches thick. The upper 6
inches is gray, the next 8 inches is dark gray, and the
lower 11 inches is gray. The next layer is calcareous,
very firm clay. These soils are moderately well
drained and slowly permeable.



CAMERON COUNTY, TEXAS 5

Lozano soils have a surface layer of dark grayish-
brown, noncalcareous fine sandy loam, about 11
inches thick, over blocky sandy clay loam. They are
well drained and moderately slowly permeable.

Minor soils of this association are in the Delfina,
Hidalgo, Rio, Tiocano, Willacy, and Willamar series.

The soils in this association are used mostly for
irrigated crops. A small acreage is dryfarmed. A
seasonal high water table is at a depth of 2 to 6 feet in
40 to 50 percent of the acreage of this association.
About 30 percent of the association is affected by
moderate to severe salinity. This association has a
medium potential for the production of most of the
major crops commonly grown in the county. A few of
the soils are suited to citrus trees.

8. Hidalgo-Raymondville association

Nearly level to gently sloping, well drained and moder-
ately well drained sandy clay loams and clay loams

This association occupies an irregularly shaped
area. It consists of nearly level to gently sloping
sandy clay loams and nearly level clay loams.

This association makes up about 4 percent of the
county. It is about 40 percent Hidalgo soils, 40 per-
cent Raymonadville soils, and 20 percent soils of minor
extent.

Hidalgo soils have a surface layer of dark grayish-
brown, calcareous sandy clay loam, about 12 inches
thick, over friable sandy clay loam. They are well
drained and moderately permeable.

Raymondville soils have a surface layer of calcar-
eous clay loam about 25 inches thick. The upper 6
inches is gray, the next 8 inches is dark gray, and the
lower 11 inches is gray. The next layer is calcareous,
very firm clay. These soils are moderately well
drained and slowly permeable.

Minor soils of this association are in the Mercedes,
Racombes, Tiocano, and Willacy series.

The soils in this association are used for irrigated
crops. A seasonal high water table is in 15 to 20
percent of the area. Moderate salinity affects about
10 to 15 percent of the acreage. This association has a
high potential for the production of most of the major
crops commonly grown in the county. Hidalgo soils
are suited to citrus trees.

9. Willacy-Raymondville association

Nearly level to gently sloping, well drained and moder-
ately well drained fine sandy loams and clay loams

This association is mainly in an irregularly shaped
area. Willacy soils are in the higher, more sloping
areas. Raymondville soils are in the less sloping areas
and are on broad, nearly level plains and in narrow,
winding drainageways.

This association makes up about 4 percent of the
county. It is about 40 percent Willacy soils, 30 percent
Raymondville soils, and 30 percent soils of minor
extent,

Willacy soils have a surface layer of dark grayish-
brown, noncalcareous fine sandy loam, about 19
inches thick, over friable sandy clay loams. They are
well drained and moderately permeable.

Raymondville soils have a surface layer of calcareous
clay loam about 25 inches thick. The upper 6 inches is
gray, the next 8 inches is dark gray, and the lower 11

inches is gray. The next layer is calcareous, very firm
clay. The soils are moderately well drained and slowly
permeable.

Minor soils of this association are in the Hidalgo,
Racombes, Rio, and Tiocano series.

The soils in this association are used mainly for
dryfarmed crops. About 10 percent of the acreage is
irrigated. Less than 5 percent of the acreage of this
association is affected by a seasonal high water table
and slight to moderate salinity. This association has a
medium potential for the production of many of the
crops commonly grown in the county. Willacy soils
are suited to citrus trees.

10. Raymondville association
Nearly level, moderately well drained clay loams

This association occupies small irregularly shaped
areas. It consists of a nearly level plain broken in
places by slight rises.

This association makes up about 4 percent of the
county. It is about 82 percent Raymondville soils and
18 percent soils of minor extent.

Raymondpville soils have a surface layer of gray,
calcareous clay loam about 25 inches thick. The upper
6 inches is gray, the next 8 inches is dark gray, and
the lower 11 inches is gray. The next layer is calcar-
eous, very firm clay. The soils are moderately well
drained and slowly permeable.

Minor soils of this association are in the Hidalgo,
Mercedes, Racombes, and Willacy series.

The soils in this association are used for irrigated
and dryfarmed crops. A seasonal high water table is
at a depth of 2 to 10 feet in irrigated areas. About 30
to 40 percent of the irrigated areas of the association
are affected by slight to moderate salinity. Much of
the acreage of the association lacks adequate surface
drainage. This association has a medium potential for
the production of many of the erops commonly grown
in the county.

Level to Gently Sloping, Very Slowly
Permeable, Clayey Soils of Low Terraces

This group of soils occupies about 20 percent of the
county. It consists of the Harlingen-Benito associa-
tion, the Harlingen association, and the Mercedes
association. In this group are somewhat poorly
drained clays that have a high shrink-swell potential.
These clayey soils crack and shrink when dry and
swell when wet. The shrinking and swelling causes
severe problems with foundations and other strue-
tures. Most of the area is used for irrigated crops.

11. Harlingen-Benito association

Level and mearly level, moderately well drained to
poorly drained clays

This association occupies broad areas of slightly
depressed areas that lack adequate surface drainage
and are mostly flooded for several days after heavy
rains. Benito soils are in slightly lower areas than
Harlingen soils.

This association makes up about 8 percent of the
county. It is about 45 percent Harlingen soils, 40
percent Benito soils, and 15 percent soils of minor
extent.
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Harlingen soils have a surface layer of calcareous,
grayish-brown clay, about 11 inches thick, over brown
and light-brown clay that extends to a depth of
several feet. They are moderately well drained and
very slowly permeable.

Benito soils have a surface layer of calcareous, gray
clay, about 54 inches thick, over loamy calcareous
material. They are saline, poorly drained, and very
slowly permeable.

Minor soils of this association are in the Camargo,
Laredo, Lomalta, and Olmito series.

The soils in this association are used mainly for
irrigated crops and improved pasture. A small
acreage is dryfarmed. The soils are moderately to
severely saline. The water table is generally below a
depth of 5 feet. This association has a low potential
for the production of a few of the major crops com-
monly grown in the county. Crop selection is re-
stricted to those in which salt tolerance is medium or
high.

12. Harlingen association
Level and nearly level, moderately well drained clays

This association is in broad clayey areas. It ison a
level to nearly level plain that is broken only by a few
slightly depressional drainageways.

This association makes up about 7 percent of the
county. It is about 70 percent Harlingen soils and 30
percent soils of minor extent.

Harlingen soils have a surface layer of caleareous,
grayish-brown clay, about 11 inches thick, over brown
and light-brown clay that extends to a depth of
several feet. They are moderately well drained and
very slowly permeable.

Minor soils of this association are in the Benito,
Laredo, and Olmito series.

The soils in this association are used mainly for
irrigated crops. Most of the soils in this association
lack adequate surface drainage and have a slight to
moderate hazard of salinity. The water table is gener-
ally below a depth of 5 feet. This association has a
medium potential for the production of most of the
major crops commonly grown in the county.

13. Mercedes association
Level to gently sloping, moderately well drained clays

This association occupies a broad plain. It makes up
about 5 percent of the county. It is about 75 percent
Mercedes soils and about 25 percent soils of minor
extent.

Mercedes soils have a surface layer of calcareous,
gray clay, about 29 inches thick, over very firm clay
that extends to a depth of several feet. They are
moderately well drained and very slowly permeable.

Minor soils of this association are in the Hidalgo
and Raymondville series.

The soils in this association are used mainly for
irrigated crops, dryfarmed crops, and urban develop-
ment. A small acreage adjacent to the Arroyo Colo-
rado is idle and in brush. Soils in this association
have a slight hazard of salinity, and the water table
generally is below a depth of 5 feet. This association
has a medium potential for the production of many of
the major crops commonly grown in the county.

Nearly Level to Steep, Rapidly Permeable,
Sandy Soils of Coastal Areas

This group of soils occupies about 3 percent of the
county. It consists only of the Mustang-Coastal dunes
association. In this group are the sandy soils on
Padre and Boca Chica Islands along the Gulf Coast.
This area is used mostly for recreation and for range.

14. Mustang-Coastal dunes association

Nearly level to steep, poorly drained fine sands and
sand dunes

This association is in a long narrow band along the
Gulf Coast. It is separated from the mainland by the
shallow water of Laguna Madre. It consists of active
to partly stabilized windblown sands that are as
much as 30 feet above sea level and that are on the
eastern or Gulf side of the islands. The Mustang soils
are in a broad area 2 to 5 feet above mean high tide
and extend from the dunes westward to the Laguna
Madre.

This association makes up about 3 percent of the
county. It is about 56 percent Mustang soils, about 19
percent Coastal dunes, and 25 percent soils of minor
extent.

Mustang soils consist of very pale brown fine sands,
about 8 inches thick, over fine sands that are several
feet thick and that are saturated with saline or
brackish water within a depth of 2 feet.

Coastal dunes consist of fine sands several feet
thick. The size and shape of the dunes are constantly
changing.

Minor soils of this association are small areas of
Galveston soils and a narrow band of Coastal beach.

This association is one of the most important asso-
ciations in the county for present and potential use
for recreation. Urban development is increasing
along the southern end of Padre Island.

Descriptions of the Soils

This section describes the soil series and mapping
units in Cameron County. Each soil series is de-
scribed in detail, and then, briefly, each mapping unit
in that series. Unless it is specifically mentioned
otherwise, it is to be assumed that what is stated
about the soil series holds true for the mapping units
in that series. Thus, to get full information about any
one mapping unit, it is necessary to read both the
description of the mapping unit and the description of
the soil series to which it belongs.

An important part of the description of each soil
series is the soil profile, that is, the sequence of layers
from the surface downward to rock or other underly-
ing material. Each series contains two descriptions of
this profile. The first is brief and in terms familiar to
the layman. The second is much more detailed and is
for those who need to make thorough and precise
studies of soils. The profile described in the series is
representative for mapping units in that series. If the
profile of a given mapping unit is different from the
one described for the series, these differences are
stated in describing the mapping unit, or they are
differences that are apparent in the name of the
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mapping unit. Unless otherwise stated, the colors
given in the descriptions are those of a dry soil.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil
series. Urban land, for example, does not belong to a
soil series, but nevertheless, is listed in alphabetic
order along with the soil series.

Following the name of each mapping unit is a
symbol in parentheses. This symbol identifies the
mapping unit on the detailed soil map. Listed at the
end of each description of a mapping unit is the
capability unit in which the mapping unit has been
placed; also at the end of the description of some
mapping units is the pasture and hay group, orchard
group, or range site, or a combination of these. The
page for the description of each capability unit, the
range site, orchard group, and yard and garden group
can be found by referring to the “Guide to Mapping
Units” at the back of this survey.

The acreage and proportionate extent of each map-
ping unit are shown in table 1. Many of the terms
used in describing soils can be found in the Glossary
at the end of this survey, and more detailed informa-
tion about the terminology and methods of soil map-
ping can be obtained from the Soil Survey Manual.!

! UNITED STATES DEPARTMENT OF AGRICULTURE. Soil survey
manual. U.S. Dep. Agric. Handb. 18, 503 pp., illus. 1951.
[Supplement issued in May 1962]

Barrada Series

The Barrada series consists of deep, very poorly
drained, calcareous, saline clays at or near sea level.
These soils are on barren, nearly level, tidal flats a
few inches to several feet below the surrounding
topography near the Gulf Coast.

In a representative profile this soil is light brown-
ish-gray clay from the surface to a depth of about 52
inches, and below this, extending to a depth of 63
inches, it is stratified light-gray silty clay loam.

Permeability is very slow. The available water ca-
pacity is very low. These soils are subject to flooding
during Gulf storms, high tides, or high-intensity
rams. The soil is saturated to the surface for periods
of 4 to 6 months and is never dry in any horizon
below a depth of 6 to 12 inches in most years.

Barrada soils have no use in farming. They are
barren and produce no vegetation. These soils are
used for range and as wildlife refuges.

Representative profile of Barrada clay, 12 miles
east of Brownsville on State Highway 4, 4.5 miles
north on ranch trail, and 0.2 mile east of ranch trail
through range:

C1—0 to 4 inches, light brownish-gray (10YR 6/2) clay, dark
grayish brown (10YR 4/2) moist; massive; very hard,
very firm, very sticky and very plastic; saline; cal-

careous; strongly alkaline; abrupt, smooth bound-
ary.

TABLE 1.—Approximate acreage and proportionate extent of the soils

Soil Acres Percent Soil Acres Percent

Barradaelay_ _._ . ____________________ 34,860 5.6 | Mercedes clay, 1 to 3 percent slopes__.____. 1,780 0.3
Benitoclay .. __ ... _______ 25,730 4.2 | Mercedes clay, loamy substratum, 1 to 5
Benito-Urban land complex_ _ ______________ 950 .1 percent slopes_ _ _ . . __._____ 2,240 4
Camargosiltloam._______________________ 2,240 .4 | Mercedes-Urban land eomplex__.._..___._.__. 2,200 .4
Camargo silty clay loam___________________ 600 .1 Mustang finesand_ ___ .. _________._._.___ 1,210 .2
Cameronsilty elay_ ... _________________ 1,840 .3 | Mustang fine sand, saline___________._____ 7,490 1.2
Cameron silty clay, saline . ________________ 1,390 .2 || Olmito silty elay_ . . _..__._ 29,940 48
Chargosilty elay__ ... ___________ 11,020 1.8 | Olmito-Urban land complex.___.___.___.___ 1,010 .2
Coastal beach_ _ .. _________.______________ 1,120 .2 || Orelia clay loam, clayey subsoil variant_____ 1,100 .2
Coastal dunes_ _ ___________.__.____.________ 3,430 .6 | Point Isabel clay loam.__.____________._____ 13,660 2.2
Delfina fine sandy loam_________.__________ 2,400 .4 | Point Isabel-Urban land complex_.__.___.__ 310 O]
Galveston fine sand, hummocky . ___________ 2,730 .4 | Racombes sandy clay loam___________._____ 19,610 3.2
Grullaelay.._______ o _____. 1,530 .2 [ Racombes soils and Urban land_._________._ 665 .1
Harlingenclay_.___._____ . _________________ 49,730 8.1 || Raymondville clay loam_____________._____ 49,540 8.0
Harlingen clay, saline.___._________________ 4,110 .7 | Raymondville clay loam, saline__._________ 700 1
Harlingen-Urban land complex_____________ 2,520 .4 | Raymondville-Urban land complex.________ 2,800 4
Hidalgo finesandy loam, 0to 1 percent slopes._ 1,330 2 Rioelayloam_____________________._.____ 1,240 .2
Hidalgo fine sandy loam, 1 to 3 percent slopes. 570 .1 | Rio Grandesilt loam___________.__.._____ 9,440 1.5
Hidalgo sandy clay loam__________________._ 22,100 3.6 | Rio Grande silty clay loam_____ .. __._____ 1,580 .3
Hidalgo-Urban land complex_______________ 600 .1 | Rio Grande-Urban land complex_.___._____ 1,120 .2
Laredo silty clay loam, 0 to 1 percent slopes_ _ 64,420 10.4 | Rio Grande-Zalla complex.___________.___._. 460 .1
Laredo silty clay loam, 1 to 3 percent slopes_ . 2,470 .4 | Sejita silty clay loam____________________. 44,780 7.3
Laredo silty clay loam, saline_______________ 12,410 2.0 | Sejita-Urban land complex________________ 480 .1
Laredo-Olmito eomplex__._________________ 4,810 .8 | Tiocanoelay_ _ _____ .. ...__. 3,630 .6
Laredo-Reynosa complex, 0 to 1 percent Ustifluvents, clayey _ _ ... ____ ... ____ 9,660 1.6

slopes_ . _ o __.__ 3,210 .5 | Willacy fine sandy loam, 0 to 1 percent
Laredo-Reynosa complex, 1 to 3 percent slopes . .. 28,570 4.6

slopes_ - _ . ________ 460 .1 | Willacy fine sandy loam, 1 to 3 percent
Laredo-Urban land complex________________ 5,070 B slopes. el 3,200 .5
Latina sandy clay loam____________________ 2,160 .3 | Willamarsoils. _____._ .. _______...____. 24,140 3.9
Lomalta celay____________________________. 47,160 7.6 | Zalla loamy finesand____.___________.____. 1,650 .3
Lomalta-Urban land complex___.___________ 410 1 —_—
Lozano fine sandy loam_.__________________ 3,490 .6 Total land area_ . _____._______._.____.. 616,695 100.0
Lyford sandy clay loam._._________________ 10,950 1.8 Water_ .. . 125,065
Matamoros silty elay_ . _______________ 6,090 1.0
Matamoros-Rio Grande complex.___________ 1,630 .8 Totalarea. . . __ . ___________._____ 741,760
Mercedes clay, 0 to 1 percent slopes_._______ 16,950 2.7

! Less than 0.05 percent.
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C2—4 to 25 inches, light brownish-gray (10YR 6/2) clay, dark
grayish brown (10YR 4/2) moist; common, fine and
medium, distinct, gray (5Y 4/1) and brownish-yellow
(10YR 6/6) mottles; massive; saturated soil when
squeezed in hand flows with difficulty between fin-
gers; very sticky; few firm clay balls; saline; calcar-
eous; strongly alkaline; diffuse, smooth boundary.

C3—25 to 52 inches, light brownish-gray (10YR 6/2) clay, dark
grayish brown (10YR 4/2) moist; many, coarse, prom-
inent, dark-gray (56Y 4/1) mottles; massive; when
squeered, saturated soil flows with difﬁcultg be-
tween fingers, very sticky; few very firm clay balls;
few pockets of sand; saline; calcareous; strongly
alkaline; diffuse, smooth boundary.

C4—52 to 63 inches, light-gray (10YR 7/2) silty clay loam,
grayish brown (10YR 5/2) moist; many, coarse, prom-
inent, gray (10YR 4/1) and yellowish-brown (10YR 5/
8) mottles; massive; very firm, sticky and plastic;
saline; calcareous; strongly alkaline.

Thickness of the soil over loamy material ranges from 36 to
more than 50 inches. The content of clay in the 10- to 40-inch
layer ranges from 45 to 60 percent. Reaction is moderately
alkaline to strongly alkaline throughout. The soil, when
moist, is dark grayish brown, grayish brown, dark gray, or
gray and has common to many mottles of gray, dark gray,
yellowish brown, and brownish yellow. The C1, C2, and C3
horizons range from clay to silty clay. The C4 horizon is silty
clay loam or loam,

Barrada clay (BA).—This soil is in broad, barren
areas that are a few inches to several feet below the
surrounding topography. The elevation is less than 5
feet, and a few areas are below sea level.

Included with this soil in mapping are areas of
Sejita and Lomalta soils which occur as slight, vege-
tated rises. Also included are a few areas of soils that
are similar to Barrada soils but are less clayey.

Permeability is very slow, and runoff is very slow to
ponded. During prolonged dry periods, the surface 2-
to 4-inch crust breaks down, and the soil particles
“fluff” into aggregates that are easily moved by wind.
This soil is subject to flooding during Gulf storms, high
tides, or high-intensity rainstorms.

This soil 1s used entirely for wildlife habitat. It 1s
barren and produces no vegetation. Capability unit
VIIIs-2, dryland.

Benito Series

The Benito series consists of deep, poorly drained,
calcareous, saline soils that are level to slightly de-
pressed. These soils are on old flood plains and deltas.

In a representative profile the surface layer, ex-
tending to a depth of about 54 inches, is gray clay.
The next layer is light brownish-gray silty clay loam
about 9 inches thick. The underlying material, ex-
tending to a depth of about 84 inches, is stratified
pale-brown silt loam.

Permeability is very slow. The available water ca-
pacity is low to very low, depending on the degree of
salinity. Runoff is very slow, and water stands on the
surface for several weeks after heavy rains.

Most areas of Benito soils are used for improved
pasture, but a small acreage is used for dryfarmed
and irrigated crops. Because of poor drainage and
high degree of salinity, these soils respond slowly to
management practices.

Representative profile of Benito clay, in a pasture
4.3 miles northeast on Farm Road 510 from its junc-
tion with U.S. Highway 77, east of San Benito, 0.4
mile south on a field road, and 0.1 mile east:

A11—0 to 8 inches, gray (N 5/0) clay, dark gray (N 4/0) moist;

weak, fine, granular and subangular blocky struc-
ture; very hard, very firm, very sticky and very
plastic; saline; calcareous; moderately alkaline;
gradual, smooth boundary.

A12—8 to 54 inches, gray (N 5/0) clay, dark gray (N 4/0) moist;
many prominent intersecting slickensides and many
distinct parallelepipeds parting to moderate, fine,
angular blocks; very hard, very firm, very sticky and
very plastic; common salt threads; saline; calcar-
eous; moderately alkaline; diffuse, smooth boundary.

AC—54 to 63 inches, light brownish-gray (10YR 6/2) silty clay
loam, grayish brown (10YR 5/2) moist; common, fine,
distinct, pale-brown mottles; dark gray (10YR 4/1)
moist streaks or burrow fillings; many, distinct, in-
tersecting slickensides and many parallelepipeds;
very hard, very firm, very sticky and very plastic;
few salt threads; saline; calcareous; moderately al-
kaline; abrupt, smooth boundary.

IIC—63 to 84 inches, pale-brown (10YR 6/3) silt loam, brown
(10YR 5/3) moist; common, fine, distinct, brownish-
yellow mottles; many, gray (10YR 5/1), moist land-
crab burrows; massive; slightly hard, very friable;
many weakly cemented concretions and soft lumps
of calcium carbonate; saline; calcareous; moderately
alkaline.

The solum ranges from 50 to 72 inches in thickness. These
soils have cracks 0.4 to 3.0 inches in width at a depth of 20
inches. Intersecting slickensides begin 8 to 20 inches below
the surface; parallelepipeds are tilted to about 30° to 60° from
the horizontal and part to moderate, fine and medium, angu-
lar blocks. Exchangeable sodium increases with increasing
depth and may exceed 15 percent. Reaction ranges from
moderately alkaline to strongly alkaline.

he A horizon ranges from 45 to 72 inches in thickness and

from gray to light gray in color. The 10-to 40-inch layer is 60

to 78 percent clay and 1 to 4 percent sand. The AC horizon

ranges from 5 to 15 inches in thickness and from silty clay
loam to silty clay or clay in texture. The TIC horizon is silt
loam, very fine sandy loam, or silty clay loam.

Benito clay (BE).—This soil is in broad, slightly
depressional areas. A few areas of this soil are in
long, narrow drainageways. Slopes are less than 0.5
percent, and the surface is concave. Areas are several
hundred acres in size. This soil has the profile de-
scribed as representative of the series.

Included with this soil in mapping are areas of
Laredo silty clay loam, saline, that are on slight rises
in the nearly level landscape and areas of Harlingen
clay, saline, and Chargo silty clay loam. Also included
are a few areas of soils that are similar to Benito soils
but are underlain by loamy material at a depth of 80
inches or more.

The surface is crusty and cloddy. The soil is poorly
drained. It is saline and high in exchangeable sodium.
Subsurface tile drains are not practical because this
soil has a high content of clay. Capability units VIs-1,
dryland, and IVw-1, irrigated; pasture and hay group
7F; Salty range site.

Benito-Urban land complex (BU).—This mapping
unit is in the built-up areas of cities and towns. Most
of the acreage is within Brownsville International
Airport. Areas are slightly depressional to nearly
level. Benito clay makes up about 60 percent of the
complex, and Urban land makes up about 30 percent.

Benito clay consists of about 54 inches of gray,
saline, calcareous clay. The next layer is about 9
inches of light brownish-gray, saline, calcareous silty
clay loam. The underlying material is stratified, pale-
brown silt loam.

Urban land consists mostly of areas where such
works and structures as runways, buildings, parking
lots, streets, roads, and sidewalks have been con-
structed. Because of the nearly level topography,
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much of the soil has not been altered greatly during
construction, but most structures have been built on
1 to 2 feet of fill dirt that helps in drainage of the soil.

Included with these soils in mapping are areas of
Harlingen, Olmito, and Laredo soils.

Among the concerns of management for urban
development are flooding from runoff, cracking and
shifting of structures because of the shrink-swell
potential, failure of pipelines and steel because of
corrosivity and salinity, and failure of septic-tank
filter fields because of permeability. Capability unit
and other interpretative groups not assigned.

Camargo Series

The Camargo series consists of deep, well-drained,
calcareous silty soils. These soils are on the active
flood plain of the Rio Grande. The surface is plane,
and slopes are mostly less than 1 percent.

In a representative profile the plow layer is light-
gray, calcareous silt loam about 8 inches thick. Below
this, extending to a depth of about 63 inches, is light-
gray and light brownish-gray, stratified silty clay
loam and silt loam.

Permeability is moderate. The available water ca-
pacity is very high to high. These soils are rarely
flooded. The high lime content causes chlorosis of
some plants.

Camargo soils are used entirely for irrigated crops.
They respond well to good management.

Representative profile of Camargo silt loam, is a
cultivated field, 0.4 mile east of the junction of U.S.
Highway 281 and Farm Road 732 and 0.2 mile south
on a field road, 3.4 miles southeast on International
Boundary and Water Commission (IBWC) levee, 0.8
miles southwest on a field road, and 100 feet east:

Ap—0 to 8 inches, light-gray (10YR 7/2) silt loam, dark
grayish brown (10YR 4/2) moist; massive; slightly
hard, friable; few mica flakes; calcareous; moder-
ately alkaline; abrupt, smooth boundary.

C1—8 to 14 inches, light-gray (10YR 7/2) silt loam, dark
grayish brown (10YR 4/2) moist; few, fine, brownish-
yellow mottles along root channels; massive; very
evident, thin bedding planes; slightly hard, friable;
common very fine pores; few mica flakes; calcareous;
moderately alkaline; abrupt, wavy boundary.

C2—14 to 24 inches, light-gray (10YR 7/2) silty clay loam, dark
grayish brown (10YR 4/2) moist; few, fine, brownish-
yellow mottles along root channels and faces of
cleavage planes; massive; large unaltered bedding
planes and thin unaltered strata of silt loam; hard,
friable; few very fine pores; few mica flakes; calcar-
eous; moderately alkaline; gradual, wavy boundary.

C3—24 to 39 inches, light brownish-gray (10YR 6/2) silty clay
loam, dark grayish brown (10YR 4/2) moist; massive;
large unaltered bedding planes that have smooth
dull faces; very hard, firm; few very fine pores; few
mica flakes; calcareous; moderately alkaline; grad-
ual, wavy boundary.

C4—39 to 51 inches, light brownish-gray (10YR 6/2) silty clay
loam, dark brown (10YR 4/3) moist; few, fine, brown-
ish-yellow mottles along root channels and faces of
cleavage planes; massive; large unaltered bedding
planes that have smooth, dull faces; very hard, firm;
few very fine pores; few mica flakes; calcareous;
moderately alkaline; clear, smooth boundary.

C5—51 to 63 inches, light-gray (10YR 7/2) silt loam, dark
grayish brown (10YR 4/2) moist; few, fine, brownish-
yellow mottles along cleavage planes; massive; thin,
unaltered bedding planes; slightly hard, very friable;
few mica flakes; calcareous; moderately alkaline.

The texture of the uppermost 40 inches of the soil ranges
from silt loam to silty clay loam. The A horizon ranges from

grayish brown through light gray in color, from silt loam to
silty clay loam in texture, and from 5 to 11 inches in thick-
ness.

The C horizon ranges from grayish brown to light gray,
light brownish gray, pale brown, or very pale brown in color.
It is silt loam to silty clay loam that has thin strata of more
clayey or sandy material. This horizon is 18 to 35 percent
clay. Cleavage planes along unaltered bedding planes are
weakly to strongly expressed. The sediment below a depth of
40 incf‘:es is stratiged and ranges from very fine sandy loam to
silty clay.

Camargo silt loam (CA).—This nearly level soil is on
the flood plain of the Rio Grande. Slopes are less than
1 percent. Areas of this soil are irregularly shaped
and range from 10 to 100 acres in size. This soil has
the profile described as representative of the series.

_Included with this soil in mapping are areas of Rio
Grande and other Camargo soils in narrow streaks or
rounded pockets. Also included are a few minor
depressions in which Matamoros soils occur. )

Permeability is moderate, and runoff is slow. This
soil is used for irrigated crops. Because of the con-
trasting texture throughout the soil, a perched water
table is common after heavy irrigation or rainfall.
Capability unit I-1, irrigated; pasture and hay group
2A; orchard group C.

Camargo silty clay loam (CC).—This nearly level
soil is on the flood plain of the Rio Grande. Slopes are
less than 0.5 percent. Areas of this soil are irregularly
shaped and range from 5 to 40 acres in size.

The plow layer is light-gray silty clay loam about 11
inches thick. Below the plow layer, to a depth of 40
inches, is pale-brown silty clay loam that contains
thin strata of silt loam. The underlying material is
pale-brown, stratified very fine sandy loam to silty
clay sediments. )

Included with this soil in mapping are areas of Rio
Grande and other Camargo soils in narrow streaks or
rounded pockets. Also included are a few minor
depressions in which Matamoros soils occur. )

Permeability is moderate, and runoff is slow. This
soil is used for irrigated crops. Because of the con-
trasting texture throughout the soil, a perched water
table is common after heavy irrigation or rainfall.
Capability unit I-2, irrigated; pasture and hay group
1C; orchard group C.

Cameron Series

The Cameron series consists of deep, moderately
well drained, calcareous soils that are nearly level.
These soils are on old flood plains and deltas.

In a representative profile (fig. 2) the gray silty clay
extends from the surface to a depth of about 23
inches. The underlying material, extending to a depth
of about 63 inches, is stratified, light-gray and very
pale brown silt loam.

Permeability is moderately slow, and runoff is slow.
The available water capacity is very low to high
depending on the degree of salinity.

Cameron soils are used mainly for irrigated crops.
A small acreage is in pasture or is idle.

Representative profile of Cameron silty clay, in a
cultivated field, 4 miles north of Los Fresnos on Farm
Road 1847, 0.6 mile east on Farm Road 510, then 900
feet south on field road, and 100 feet west:

Ap—0 to 7 inches, gray (10YR 5/1) silty clay, very dark
grayish brown (10YR 3/2) moist; weak, very fine,
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Figure 2.—Profile of Cameron silty clay.

granular structure; very hard, firm, but crumbly;
calcareous; moderately alkaline; abrupt, smooth
boundary.

A1—17 to 15 inches, gray (10YR 5/1) silty clay, very dark
grayish brown (10YR 3/2) moist; moderate, fine, sub-
angular blocky structure; very hard, very firm, but
crumbly; few pores; few snail shell fragments; cal-
careous; moderately alkaline; clear, smooth bound-

ary.

B2—15 to 23 inches, gray (10YR 6/1) silty clay, dark grayish
brown (10YR 4/2) moist, weak, medium, subangular
blocky structure; hard, firm, but crumbly; many fine
pores; few films and threads of secondary carbon-
ates; calcareous; moderately alkaline; clear, wavy
boundary.

IICca—23 to 29 inches, light-gray (10YR 7/2) silt loam, grayish
brown (10YR 5/2) moist; massive; hard, friable; 5
gercent, by volume, of soft fine calcium carbonate

odies; calcareous; moderately alkaline; gradual,
wavy boundary.

IIC—29 to 63 inches, very pale brown (10YR 7/3) silt loam,
pale brown (10YR 6/3) moist; massive; slightly hard,
friable; calcareous; moderately alkaline.

The depth to a contrasting loamy layer ranges from 22 to 36
inches. These soils have cracks 0.4 to 1.5 inches wide that
extend from the surface or lower boundary of the Ap horizon
to a depth of 20 inches or more when dry. The upper part of
the 10- to 40-inch layer is 40 to about 60 percent clay. The
lower part of the 10- to 40-inch layer is loamy, is about 15 to
35 percent clay, and 40 to 55 percent silt.

The A horizon ranges from 10 to 19 inches in thickness and
from gray to dark grayish brown in color.

The B horizon ranges from 6 to 12 inches in thickness, from
silty clay loam to silty clay or clay in texture, and from gray
or light gray to dark grayish brown or grayish brown in color.
Structure ranges from weak to moderate subangular and
irregular blocky.

The IIC horizon is silt loam with or without thin strata of
more sandy or clayey sediment. It ranges from 10 to about 27
percent clay and from light gray or grayish brown to very
pale brown or pale brown in color. Secondary carbonates
range from a few to about 6 percent by volume of weakly
cemeted concretions and soft masses.

Cameron silty clay (CE).—This soil is mainly in
small, narrow, elongated areas on old flood plains and
deltas. Slopes are less than 0.5 percent, and the
surface is plane or slightly concave. This soil has the
profile described as representative of the series.

Included with this soil in mapping are areas of
Olmito and Laredo soils and areas of saline Cameron
soils. Also included are a few areas of soils that are
similar to Cameron soils but have a lighter colored
surface layer.

Permeability is moderately slow, and runoff is slow.
Almost all of the acreage is in irrigated crops. The
suitability of citrus is questionable because the upper
part of the soil has a high content of clay. Capability
units IIs—1, dryland, and IIs-1, irrigated; pasture
and hay group 7C; orchard group F.

Cameron silty clay, saline (CF).—This nearly level
soil is on old flood plains and deltas. Slopes are less
than 0.5 percent, and the surface is plane or slightly
concave.

The gray silty clay extends from the surface to a
depth of about 26 inches. The next layer is brown
silty clay loam about 6 inches thick. The underlying
material, extending to a depth of about 63 inches, is
very pale brown stratified silt loam and very fine
sandy loam.

Included with this soil in mapping are areas of
Chargo and Laredo saline soils. Also included are a
few areas of saline Harlingen soils, and Benito soils.

Permeability is moderately slow, and runoff is slow.
Most of the acreage is in pasture or is left idle
because high salinity prevents the growth of field
crops. A seasonal high water table is at a depth of 24
to 60 inches. If adequate outlets are available, tile
drain systems can be used to effectively reduce the
salinity in this soil. Capability units IVs-3, dryland,
and IlIs4, irrigated; pasture and hay group 7F;
orchard group I.

Chargo Series

The Chargo series consists of deep, moderately well
drained, calcareous, saline soils that are nearly level.
These soils are on old flood plains and deltas.

In a representative profile the surface layer is silty
clay about 27 inches thick. It is gray in the upper 5
inches, dark grayish brown in the next 7 inches, and
grayish brown in the lower 15 inches. The next layer
is brown silty clay about 9 inches thick. The next
layer is 5 inches of light brownish-gray silty clay that
contains calcium carbonate in the form of a few soft
lumps and hard concretions. The underlying material,
extending to a depth of about 63 inches, is stratified
very pale brown silt loam and light-brown silty clay.

Permeability and runoff are slow. The available
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water capacity is very low to medium depending on
the degree of salinity. A seasonal high water table is
at a depth of 24 to 36 inches.

Chargo soils are idle in most areas because the high
salinity prevents the growth of field crops. A small
acreage of this soil is irrigated.

Representative profile of Chargo silty clay, in a
cultivated field, 1.4 miles south of the intersection of
Farm Road 2480 and Farm Road 510 in Bayview, 2
miles northeast on county road, 100 feet north from
right-of-way:

Ap—0 to 5 inches, gray (10YR 5/1) silty clay, very dark
grayish brown (10YR 3/2) moist; weak, fine, suban-
gular blocky structure; massive; very hard, very
firm, sticky and plastic; few salt threads; saline;
calcareous; moderately alkaline; abrupt, smooth
boundary.

Al11—5 to 12 inches, dark grayish-brown (10YR 4/2) silty clay,
very dark grayish brown (10YR 3/2) moist; moderate,
fine, subangular blocky structure; very hard, very
firm, sticky and plastic; few fine pores; common salt
threads; saline; calcareous; moderately alkaline;
gradual, smooth boundary.

A12—12 to 27 inches, grayish-brown (10YR 5/2) silty clay,
very dark grayish brown (10YR 3/2) moist; moderate,
fine and medium, subangular blocky structure; few
wedge-shaped peds: very hard, very firm, sticky and
plastic; few fine pores; common salt threads; saline;
calcareous; moderately alkaline; gradual, wavy
boundary.

B2—27 to 36 inches, brown (10YR 5/3) silty clay, dark brown
(10YR 4/3) moist; moderate, fine and medium, suban-
gular blocky structure; few wedge-shaped peds; very
hard, very firm, sticky and plastic; few dark streaks
in old partly filled cracks; common salt threads and
nests; saline; calcareous; moderately alkaline; grad-
ual, wavy boundary.

B3ca—36 to 41 inches, light brownish-gray (10YR 6/2) silty
clay, dark brown (10YR 4/3) moist; weak, fine, blocky
structure; very hard, very firm, sticky and plastic; 3
percent, by volume, soft lumps and concretions of
calcium carbonate; few slickensides that do not in-
tersect; saline; calcareous; moderately alkaline;
clear, wavy boundary.

IIC—41 to 47 inches, very pale brown (10YR 7/3) silt loam;
few, fine distinct, brownish-yellow mottles, brown
(10YR 5/3) moist; massive; hard, friable; saline; cal-
careous; moderately alkaline; clear, wavy boundary.

IIICca—47 to 63 inches, light-brown (7.5YR 6/4) silty clay,
brown (7.5YR 5/4) moist; massive; very hard, ver
firm, sticky and plastic; 3 percent, by volume, soft
lumps and strongly cemented concretions of calcium
carbonate; saline; calcareous; moderately alkaline.

The solum ranges from 30 to 50 inches in thickness.
Depth to contrasting strata of silt loam or very fine sandy
loam ranges from 40 to 80 inches. These soils have cracks
from 0.4 to 1 inch wide that extend to a depth of 20 inches or
more. The 10- to 40-inch layer ranges from silty clay loam to
silty clay and is 35 to 55 percent clay and 40 to 55 percent silt.

The A horizon ranges from 18 to 35 inches in thickness and
from very dark gray or gray to grayish brown or dark grayish
brown in color.

The B horizon ranges from dark grayish brown or brown to
light brownish gray in color. It is weak to moderate subangu-
lar blocky and %rlocky. It has a few slickensides that do not
intersect. The B2 horizon ranges from 8 to 31 inches in
thickness and from silty clay loam to silty clay or clay in
texture. The B3ca horizon ranges from silty clay loam to silty
clay in varying shades of brown. In most places there is a
weakly expressed ca horizon that ranges from 4 to 12 inches
in thickness.

The C horizon ranges from silty clay to clay and has
stratified layers of silt loam, silty clay loam, and very fine
sandy loam.

Chargo silty clay (CH).—This nearly level soil is on
old flood plains and deltas. Slopes are less than 0.5
percent, and the surface is plane or slightly concave.

Areas of this soil range from 10 to about 100 acres in
size.

Included with this soil in mapping are areas of
Benito and the saline Harlingen soils. Also included
are a few areas of the saline Laredo soils on a few
slight rises.

Permeability and runoff are slow. Most areas of
this soil are idle because high salinity prevents the
growth of field crops. A small acreage is irrigated.
The surface layer is hard and crusty when dry. A
seasonal high water table is within 18 to 36 inches of the
surface. If adequate outlets are available, tile drain sys-
tems can be used to effectively reduce the salinity in this
soil. Capability units IVs-3, dryland, and IlIs4, irri-
gated; pasture and hay group 7F; orchard group I; Salty
range site.

Coastal Beach

Coastal beach (CO) consists of shores that have
been washed and rewashed by waves. It is partly or
completely covered by water at high tide. The soil
material is light-gray to very pale brown fine sand
that contains many fragments of seashells. The sand
washed from the Gulf of Mexico to the eastern shore
of Padre and Brazos Islands. It lies in a narrow band,
20 to 200 feet wide, that adjoins the Coastal dunes.
From the eastern base of these dunes to the edge of
the water, the slope of the beach ranges from 1 to 3
percent. The beach surface is generally smooth. The
water from high tides forms rills in some places but
normally the rills are smoothed by the gentle sea.

In this county, Coastal beach and Coastal dunes
extend side by side from the mouth of the Rio Grande
River for a distance of more than 30 miles along the
shore of the Gulf of Mexico. This combination of
beach and sand dunes attracts thousands of tourists
and others seeking recreation. The county has main-
tained park facilities on South Padre Island since a
causeway was built to the island. Capability unit
VIIIs-2.

Coastal Dunes

Coastal dunes (CU) consists of sand dunes that are
partly stable and partly active. They are character-
ized by a succession of dune hills and ridges and a few
valleys and swales. Slopes are mostly 1 to 30 percent.
Coastal dunes are near the eastern shore of Padre
and Brazos Islands and are adjacent to Coastal
beach.

The soil material is light-gray to very pale brown,
loose fine sand several feet thick. Most of the sand
grains are clear, but a few are yellow and black. The
soil shows evidence of layering or bedding planes. In
a few areas the dark-colored sand grains are sorted
and occur in thin strata. The tops of the dunes are 15
to 30 feet above mean high tide and have a base that
is 125 to 250 feet wide.

Coastal dunes are steep, more choppy, and less
stable than Galveston soils. They are not subject to
flooding at high tide as are Mustang soils.

Coastal dunes and Coastal beach attract thousands
of tourists and others seeking recreation. Capability
unit VIIIs-1.



12 SOIL SURVEY

Delfina Series

The Delfina series consists of deep, well-drained,
noncalcareous soils. These soils are on nearly level to
gently sloping uplands. )

In a representative profile the surface layer is dark
grayish-brown, noncalcareous fine sandy loam about
15 inches thick. The next layer is firm, mottled sandy
clay loam about 19 inches thick. The upper part is
grayish brown, and the lower part is brown. The next
layer is about 26 iinches thick; it is strong-brown
sandy clay loam that is mottled and that contains a
few weakly cemented and strongly cemented calcium
carbonate concretions. The underlying material, ex-
tending to a depth of about 72 inches, is brownish-
yellow sandy clay loam. )

Permeability is moderately slow, and runoff is me-
dium. The available water capacity is medium to
high.

Delfina soils are used for irrigated crops and dry-
farmed crops. ] ] i

Representative profile of Delfina fine sandy loam,
in a cultivated field, 1.7 miles east of State Highway
345 on Farm Road 106, then 2 miles north and 0.4
mile west on County Road, 50 feet north from right-
of-way:

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) fine sandy
loam, very dark brown (10YR 2/2) moist; weak, fine,
granular and subangular blocky structure; hard,
friable; neutral; abrupt, smooth boundary.

A1—7 to 15 inches, dark grayish-brown (10YR 4/2) fine sandy
loam, very dark grayish brown (10YR 3/2) moist;
weak, fine, granular and subangular blocky struec-
ture; slightly hard, very friable; neutral; clear, wavy
boundary.

B21t—15 to 21 inches, grayish-brown (10YR 5/2) sandy clay
loam, dark grayish brown (10YR 4/2) moist; common,
fine, distinet mottles of strong brown (7.5YR 5/6)
moist; moderate, medium, angular and subangular
blocky structure; very hard, firm; few fine pores;
c¢ommon clay films and organic-matter coatings on
vertical and horizontal ped surfaces; organic coat-
ings and stains are black (10YR 2/1) moist; few,
weakly cemented, black iron-manganese concretions
of pinhead size; mildly alkaline; gradual, smooth
boundary.

B22t—21 to 34 inches, brown (10YR 5/3) sandy clay loam, dark
brown (10YR 4/3) moist; many, fine and medium,
distinct, yellowish-red (5YR 4/6) and strong-brown
(7.5YR 5/6) mottles; moderate, medium, angular and
subangular blocky structure; very hard, firm; few
fine pores; common clay films and coatings of dark
gray (10YR 4/1) moist, on vertical and horizontal ped
surfaces; few weakly cemented calcium carbonate
concretions about 1/2 centimeter in diameter; mildly
alkaline; gradual, smooth boundary.

B3ca—34 to 60 inches, strong-brown (7.5YR 5/6) sandy clay
loam, dark brown (7.5YR 4/4) moist; few strong-
brown mottles; weak, fine and medium, subangular
blocky structure; very hard, firm; few root channels
containing organic stains; few clay films; few discon-
tinuous organic coatings and sand grains on ped
faces; few soft and few cemented concretions of iron
manganese; few dark streaks of dark frayish brown
(10YR 4/2) moist, along faces of some blocks; common
films and threads of calcium carbonate; many weakly
cemented and few strongly cemented calcium carbon-
ate concretions; calcareous; moderately alkaline;
gradual, wavy boundary.

C—60 to 72 inches, brownish-yellow (7.5YR 6/6) sandy clay
loam, strong brown (7.5YR 5/6) moist; massive; hard,
friable; few fine pores; few weakly and strongly
cemented calcium carbonate concretions; calcar-
eous; moderately alkaline.

The solum ranges from 50 to 72 inches in thickness. Second-
ary carbonates in the form of films, threads, or soft masses
are at a depth of 28 to 35 inches.

The A horizon ranges from 7 to 19 inches in thickness and
from dark grayish brown to grayish brown in color. Reaction
is neutral to mildly alkaline.

The B2t horizon ranges from 13 to 22 inches in thickness,
from dark brown to brown or grayish brown in color, and
from sandy clay loam to clay loam in texture. The content of
clay is 25 to 35 percent. Structure ranges from moderate to
strong compound prismatic and blocky. Mottling ranges from
distinct to prominent in shades of brown, yellow, and red.
Black and dark-gray coatings are on the ped faces. Reaction
is neutral to mildly alkaline. The B3 horizon ranges from 20
to 30 inches in thickness. It is sandy clay loam to loam and is
less clayey than the B2t horizon. The B3 horizon is brown,
strong brown, or light brown. Calcium carbonate, in the form
of weakly cemented and strongly cemented concretions that
ranﬁe from common to many, is at a depth of 34 to 50 inches.

The C horizon ranges from light brownish gray or brownish
yellow in color and from sandy loam to sandy clay loam in
texture. Concretions of calcium carbonate range from few to
common and from weakly cemented to strongly cemented.

Delfina fine sandy loam (DE)—This nearly level to
gently sloping soil is on uplands. Slopes are less than
2 percent, and the surface is slightly convex. Areas of
this soil are mostly round in shape and range from 10
to 60 acres in size.

Included with this soil in mapping are areas of
Lozano and Willacy soils on the tops of slight knolls.
Also included are a few minor depressions in which
Lyford soils occur.

Permeability is moderately slow, and runoff is me-
dium. This soil is used for irrigated and dryfarmed
crops. The surface is hard and massive when dry. The
hazard of soil blowing is slight. Capability units ITw-
1, dryland, and IIw-1, irrigated; pasture and hay
group 8C; orchard group A.

Galveston Series

The Galveston series consists of deep, somewhat
excessively drained, loose sandy soils. These soils are
in hummocky areas on Padre and Boca Chica Islands.
They are more than 5 feet above sea level.

In a representative profile the surface layer and
underlying material, to a depth of 63 inches, are very
pale brown fine sand. Below this depth, the fine sand is
generally saturated.

) }Dermeability is rapid. The available water capacity
is low.

Most areas of Galveston soils are used for recrea-
tion and wildlife habitat. A few areas on the southern
end of Padre Island are used for urban development.

Representative profile of Galveston fine sand, hum-
mocky, 16 miles north along the beach from the end of
the highway at Andy Bowie Park on South Padre
Island, 400 feet west of the outer edge of the dunes:

Al—0 to 5 inches, very pale brown (10YR 7/4) fine sand,

yellowish brown (10YR 5/4) moist; single grained;
loose; moderately alkaline; abrupt, smooth bound-

ary.

C—5 to 63 inches, very pale brown (10YR 7/3) fine sand, pale
brown (10YR 6/3) moist; single grained; loose; moder-
ately alkaline,

Depth to loamy materials is more than 72 inches. The soil is
mildly alkaline to moderately alkaline throughout. The A
horizon ranges from 2 to 8 inches in thickness and from
grayish brown to very pale brown in color. The C horizon
ranges from light brownish gray to white and very pale
brown in color and from fine sand to sand in texture. The
content of silt and clay ranges from 3 to 10 percent.

_ Galveston fine sand, hummocky (GA).—This soil is
in hummocky areas adjacent to and on the leeward
side of the Coastal dunes on Padre Island and Brazos



CAMERON COUNTY, TEXAS 13

Island. Areas of this soil are irregularly shaped and
range from less than 10 acres to 400 acres in size.
Slopes are mainly 0 to 6 percent and are convex.

Included with this soil in mapping are areas of
Mustang soils in small depressions, and a few small
active dunes or “blowouts.” Also included are a few
areas that are calcareous because of sand-size shell
fragments.

Permeability is rapid, and runoff is very slow. The
hazard of soil blowing on this soil is severe. Areas of
this soil are used for recreation, wildlife habitat, and
urban development. Capability unit IVe-1, dryland;
Coastal Sand range site.

Grulla Series

The Grulla series consists of deep, somewhat poorly
drained, calcareous soils that are level. These soils
are in partly filled resacas on the active flood plain of
the Rio Grande.

In a representative profile, the plow layer is gray-
ish-brown, calcareous clay about 7 inches thick. Be-
low this and extending to a depth of about 62 inches
is light brownish-gray clay that contains weak strati-
fication, loamy sediment, and remnants of a buried
former surface layer.

Permeability is very slow. The available water ca-
pacity is high to medium. Unless the soils are artifi-
cially drained, water remains on the surface for several
weeks after heavy rains.

Grulla soils are used almost entirely for irrigated
crops. A few areas are idle.

Representative profile of Grulla clay, in a culti-
vated field, 0.4 mile east on U.S. Highway 281 from its
junction with Farm Road 2556, then 1.6 miles south
on County Road to IBWC levee, 0.6 mile west and 0.7
mile north on levee, 100 feet west of levee:

Ap—O0 to 7 inches, grayish-brown (10YR 5/2) clay, dark gray-
ish brown (I0YR 4/2) moist; weak, angular blocky
structure; the upper 1/2 inch is one unit of value
higher and consists of recent waterlain sediment of
clay texture; extremely hard, very firm; few earth-
worm casts; few roots; calcareous; moderately alka-
line; clear, smooth boundary.

C1—7 to 30 inches, light brownish-gray (2.5Y 6/2) clay, grayish
brown (2.5Y 5/2) moist; many, coarse, faint mottles of
dark grayish brown (10YR 4/2) moist, and many
distinct coarse mottles of reddish brown (5YR 4/4)
moist, on the outside of some clay fragments; the
reddish mottles decrease in number and size with
increasing depth but do not penetrate the frag-
ments; the fragments are variable in size but are
mainly about 2 inches across the axes, the interfaces
are dull and not shiny; distinct horizontal cleavage
planes; very hard, very firm, sticky and plastic; very
few pores in the clay fragments; few remnants of
leaves on the interfaces; calcareous; moderately al-
kaline; abrupt, smooth boundary.

Ab-—30 to 36 inches, grayish-brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; few; fine; yellowish-
brown mottles; weak, angular blocky structure; very
hard, very firm, sticky and plastic; calcareous: mod-
erately alkaline; clear, smooth boundary.

C2—36 to 62 inches, light brownish-gray (10YR 6/2) clay,
grayish brown (10YR 5/2) moist; many, fine, distinct,
mottles of yellowish brown along the interfaces of
the fragments; massive; bedding planes are evident;
very hard, very firm, sticky and plastic; calcareous,
moderately alkaline.

The soils, if dry, have cracks 1 to 10 centimeters wide that
reach to a depth of at least 20 inches.

The Ap horizon or surface layer generally contains some
recent sediment; ranging from clay to silty clay or clay loam

that is 30 to 70 percent clay. It ranges from grayish brown or
light gray to grayish brown or pale brown.

The C horizon is 45 to 60 percent clay, except for a 1- to 2-
inch layer of loamy sediment. Colors are about the same as in
the Ap horizon, but yellowish and brownish mottles range
from none to few.

Grulla clay (GR).—This soil is in resacas that have
been cut off from the Rio Grande by major floods.
Areas of the soil are in level, long oxbows on the
active flood plain. The soils are 1 to 5 feet below the
surrounding landscape and have no natural drainage
outlet. Slopes are less than 0.5 percent, and the
surface is plane to concave. Areas of the soil rarely
exceed 40 acres in size.

Included with this soil in mapping are Matamoros
and Rio Grande soils that occur along the edges and
upper ends of the areas of this soil. Also included are
a few areas of soils that are similar to Grulla soils,
but they are dark gray.

Permeability is very slow, and runoff is ponded.
Excess water is a limitation to use. Some areas
remain wet several weeks each year. This soil is used
almost entirely for irrigated crops. A few areas are
idle. Capability unit IVw-2, irrigated; pasture and
hay group 1A.

Harlingen Series

The Harlingen series consists of deep, moderately
well drained, calcareous soils that are level to nearly
level. These soils are on old flood plains and deltas.

In a representative profile the surface layer is
about 11 inches of grayish-brown clay and 12 inches
of brown clay. The next layer is brown clay about 12
inches thick. The next lower layer is light-brown clay
24 inches thick. Beneath this to a depth of 71 inches
is brown clay.

Permeability is very slow, and runoff is slow. The
available water capacity is very low to high, depend-
ing on the degree of salinity.

Most areas of Harlingen soils are used for irrigated
crops. A small acreage is used for dryfarmed crops
and improved pasture. A few areas are idle.

Representative profile of Harlingen clay, in a culti-
vated field, 3.3 miles southwest on Farm Road 509
from its junction with U.S. Highway 83, then 600 feet
northwest:

Ap—0 to 11 inches, grayish-brown (10YR 5/2) clay, dark brown
(7.5YR 5/2) moist; weak, fine, granular and subangu-
lar blocky structure; very hard, very firm, very
sticky and plastic; calcareous; moderately alkaline;
clear, smooth boundary.

Al—11 to 23 inches, brown (7.5YR 5/2) clay, dark brown
(1.5YR 4/2) moist; moderate, medium, blocky struc-
ture; very hard, very firm, very sticky and plastic;
calcareous; moderately alkaline; diffuse, wavy
boundary.

AC1—23 to 35 inches, brown (7.5YR 5/2) clay, dark brown
(7.5YR 4/2) moist; moderate, medium angular blocky
structure; many intersecting slickensides; parallel-
epipeds that have long axis tilted 30° to 45° from the
horizontal; very hard, firm, very sticky and very
plastic; shiny pressure faces on peds; few salt
threads; calcareous; moderately alkaline; diffuse,
wavy boundary.

AC2—35 to 59 inches, light-brown (7.5YR 6/3) clay, dark
brown (7.5YR 4/3) moist; common prominent inter-
secting slickensides, and parallelepipeds; very hard,
very firm, very sticky and plastic; few salt threads;
few strongly cemented and weakly cemented concre-
tions and films and threads of calecium carbonate;
saline; calcareous; moderately alkaline; diffuse,
wavy boundary.
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AC3—59 to 71 inches, brown (7.5YR 5/3) clay, dark brown
(7.5YR 4/3) moist; few prominent intersecting slick-
ensides, and parallelepipeds; very hard, very firm,
very sticky and plastic; common films and threads of
salt; few lumps of soft calcium carbonate; saline;
calcareous; moderately alkaline.

The solum ranges from 30 to 50 inches in thickness. Inter-
secting slickensides begin at a depth of 20 to 30 inches. The
axes of parallelepipeds are tilted 10° to about 45° from horizon-
tal. Exchangeable sodium increases with increasing depth;
and ranges from about 6 percent of the soil mass in the upper
part of the solum to about 25 percent in the AC3 horizon.

The A horizon is grayish brown, brown, pinkish gray, or
light brownish gray and is 16 to 28 inches thick. The A
horizon is clay or silty clay. Texture at a depth of 10 to 40
inches is 60 to 76 percent clay. The AC horizon is brown to
light brown or pale brown and has strata of loamy sediment
below a depth of 50 inches in places. Native areas have gilgai
microrelief with micropits about 2 to 5 inches lower than the
microknolls. Distance between microknolls ranges from about
5 to 10 feet.

Harlingen clay (HA).—This level soil generally occu-
pies broad areas several hundred acres in size, but a
few areas are small and irregularly shaped. Slopes
are less than 0.5 percent, and the surface is plane.
This soil has the profile described as representative of
the series. ) . .

Included with this soil in mapping are areas of
Olmito and Laredo soils, and Harlingen clay, saline.
Also included are a few areas of soils that are similar
to Harlingen soils, but they are underlain by loamy
material at a depth of 36 inches or more. Other
inclusions are a few other areas of soils that are
similar to Harlingen soils, but they are slightly less
clayey. L )

Permeability is very slow, and runoff is slow. Most
areas lack adequate surface drainage. This soil cracks
or shrinks when dry and swells when wet. Most areas
of this seil are in irrigated crops. A small acreage is
used for dryfarmed crops, and a few areas are in
improved pasture. Capability units IIIs-1, dryland,
and IIIs-1, irrigated; pasture and hay group 7A.

Harlingen clay, saline (HC).—This is a level soil.
The areas are smooth and 10 to 200 acres in size, and
most are long and narrow. Slopes are less than 0.5
percent, and the surface is plane.

The surface layer is grayish-brown clay about 8
inches thick. Beneath this, and extending to a depth
of about 63 inches, is pale-brown clay. The underlying
material is stratified silty and clayey sediment.

Included with this soil in mapping are areas of
Benito, Chargo, and Harlingen soils. Also included
are a few areas of soils similar to Harlingen clay,
saline, but they are underlain by loamy material at a
depth of 36 inches or more.

The surface layer is crusty and cloddy. Permeabil-
ity is very slow, and runoff is slow. This soil cracks
and shrinks when dry and swells when wet. The
salinity of this soil is moderate to very high. Subsur-
face tile drains are not practical because the soil has
a high content of clay. This soil is used mostly for
irrigated pasture. A small acreage is used for irri-
gated crops, and a few areas are idle. Capability units
IVs-1, dryland, and IVs-1, irrigated; pasture and hay
group TF.

Harlingen-Urban land complex (HE).—This map-
ping unit is in the built-up areas of cities and towns.
Most of the acreage is in San Benito. Slopes range
from 0 to 1 percent. Harlingen clay makes up about 60

percent of the complex, Urban land makes up 30
percent, and other soils the remaining 10 percent.

Harlingen clay consists of about 11 inches of gray-
ish-brown, calcareous clay. Beneath this, extending
to a depth of about 71 inches, is brown, calcareous
clay. The underlying material is silty and clayey
sediment.

Urban land consists mostly of areas where such
works and structures as streets, sidewalks, buildings,
driveways, and patios have been constructed. Most of
the structures are single-unit dwellings. Because of
the flat topography, much of the soil has not been
disturbed greatly during construction, but most
structures have been built on 6 inches to 1 foot of fill
dirt, a practice that helps drainage.

Included with these soils in mapping are areas 