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· This soil survey is a publication of the National Cooperative Soil Survey, a 
jOint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, an~ 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in 1981. Soil names and 
descriptions were approved in 1985. Unless otherwise indicated, stateme~ts in 
this publication refer to conditions in the survey area in 1985. This soil survey 
was made cooperatively by the Soil Conservation Service, the Texas 
Agricultural Experiment Station, and the Texas State Soil and Water 
Conservation Board. It is part of the technical assistance furnished to the 
Waters Davis Soil and Water Conservation District and the trinity Bay Soil and 
Water Conservation District. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping., 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 

This survey supercedes the soil survey of Galveston County published in 
1930. Descriptions, names, and delineations of soils in this survey do not fully 
agree with those on SOil maps for adjacent counties. Differences are the result 
of better knowledge of soils, modifications in series concepts, differences in 
intenSity of mapping, or differences in the extent of soils within the survey area. 

Cover: These beach houses along· the Gulf of Mexico on Galveston Island are on Mustang 
and Galveston solis. In the background Is rangeland, Interspersed with recreation cottages, 
on Karankawa soli. 
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.. .. Foreword 

This soil survey contains information that can be used in land-planning 
programs in Galveston County. It contains predictions of soil behavior for 
selected land uses. The survey also highlights limitations' and hazards inherent 
in the soil, improvements needed to overcome the limitations, and the impact of 
selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, ranchers, 
and agronomists can use it to evaluate the potential of the soil and the 
management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to insure proper performance. Conservationists, teachers,' 
students, and specialists in recreation, wildlife management, waste disposal, 
and pollution control can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are too unstable to be 
used as a foundation for buildings or roads. Clayey or wet soils are poorly 
suited to use as septic tank absorption fields. A high water table makes a soil 
poorly suited to basements or underground installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 

Coy A. Garrett 
State Conservationist 
Soil Conservation Service 
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Soil Survey of 
Galveston County, Texas 

By Gerald W. Crenwelge, Edward L. Griffin, and Janet K. Baker, 
Soil Conservation Service 

United States Department of Agriculture, Soil Conservation Service 
In cooperation with the Texas Agricultural Experiment Station 
and the Texas State Soil and Water Conservation Board 

GALVESTON COUNTY is located in the southeastern 
part of Texas along the Gulf of Mexico. The county is in 
two major land resource areas; the Gulf Coast Prairies 
and the Gulf Coast Sa1ine Prairies. 

The county is triangular. Total acreage is 424,961 
acres, of which 169,600 acres is water. The land area is 
399 square miles, or 255,361 acres. Generally, the land 
surface can be characterized as broad and nearly level. 
Elevation ranges from sea level to about 45 feet in the 
northwest part of the county. 

The population in 1980 was 195,940. Galveston, the 
county seat, had a population of 61,902. Other cities or 
towns with populations of more than 10,000 are 
Friendswood, laMarque, League City, and Texas City. 

Industry, shipping, tourism, and agriculture are the 
main enterprises. 

General Nature of the Survey Area 

Climate 
Prepared by the National Climatic Data Center, Asheville, North 

carolina. 

The long summers are hot and humid, but the coast is 
frequently cooled by sea breezes. Winters are warm and 
are only occasionally interrupted by incursions of cool air 
from the north. Rain occurs throughout the year, and 
precipitation is adequate for all crops. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Galveston in the 
period 1951 to 1978. Table 2 shows probable dates of 

the first freeze in fall and the last freeze in spring. Table 
3 provides data on length of the growing season. 

In winter the average temperature is 47 degrees F, 
and the average daily minimum temperature is 33 
degrees. The lowest temperature on record, which 
occurred at Galveston on February 1, 1951, is 17 
degrees. In summer the average temperature is 83 
degrees, and the average daily maximum temperature is 
87 degrees. The highest recorded temperature, which 
occurred at Galveston on July 22, 1965, is 97 degrees. 

Growing degree days are shown in table 1. They are 
equivalent to "heat units." During the month, growing 
degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (SO 
degrees F). The normal monthly accumulation is used to 
schedule single or successive plantings of a crop 
between the last freeze in spring and the first freeze in 
fall. 

The total annual precipitation is 39.73 inches. Of this, 
23 inches, or 60 percent, usually falls in April through 
September. The growing season for most crops falls 
within this period. In 2 years out of 10, the rainfall in April 
through September is less than 16 inches. The heaviest 
1-day rainfall during the period of record was 10.44 
inches at Galveston on June 18, 1961. Thunderstorms 
occur on about 60 days each year, and most occur in 
summer. 

Snowfall is rare. In 90 percent of the winters, there is 
no measurable snowfall. In 10 percent, the snowfall, 
usually of short duration, is less than 2 inches. The 
heaviest 1-day snowfall on record was about 2 inches. 

The average relative humidity in midafternoon is about 
70 percent. Humidity is higher at night, and the average 
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at dawn is about 80 percent. The sun shines 70 percent 
of the time possible in summer and 50 percent in winter. 
The prevailing wind is from the south-southeast. Average 
windspeed is highest, 9 miles per hour, in spring. 

History 

The history of Galvbston County is enhanced by its 
unique location. This coastal area was visited and 
inhabited by many early explorers. Galveston County, 
located along the route used to ship goods up the Tr~nity 
River, was a major shipping artery for the early settlers. 

The life of the native Indians, mainly the Karankawa 
Indians, was not easy (15). Although the area had 
numerous kinds of animals, there were not enough of 
them to sustain human life yearlong. Therefore, the 
Indians were nomadic. Life for the Indians was also 
made more difficult because of the mosquito. The 
Karankawas smeared themselves with alligator grease to 
ward off the mosquito. 

The early exploration and settlement in the county 
centered around Galveston Island, which was discovered 
by Juan de Grijalva in 1519 while he was exploring the 
Gulf Coast. It is believed that Cabeza de Vaca, an early 
Spanish explorer, was shipwrecked at Galveston Island 
in.1528. 

The first settlement on the island was established in 
1816 by a pirate, Louis-Michel Aury, who used it as a 
port for his operations. During one of his absences from 
the island in 1817, Jean Lafitte set up his base of 
operation. In 1821, Lafitte was ordered by the United 
States Navy to leave Galveston Island. 

Permanent settlement of Galveston began in 1836. 
Congress made it a port of entry in 1837. The following 
year Galveston became a county by act of the State. 

Because the port was considered to be the best in 
Texas, it rapidly became very active. The commercial 
trade consisted mainly of exporting cotton that was 
grown in the interior areas and transporting passengers 
to and from New Orleans. Galveston was also a port of 
entry for immigrants coming to the United States, mainly 
from Germany. 

Galveston was linked to the mainland by a railroad in 
1859. Prior to this, travel to and from Galveston was by 
boat (10). Development slowed during the Civil War, but 
when the war was over, Galveston began to reestablish 
itself as a major port. Along with the port came 
businesses, banks, and hotels to complement the 
shipping industry. It became the financial center of Texas 
in the late 1800's. 

However, the thriving city was dealt several blows that 
stymied its continued growth. In 1869, the city of 
Houston began dredging out Buffalo Bayou so ships 
could be unloaded there. Now, Galveston had Houston 
as a competitor for the shipping industry. Although 
competition from Houston for shipping directly affected 
the future growth of Galveston, other setbacks also 
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played a role-. Several outbreaks of yelloW fever, ~ajor 
fires, and hurricanes affected the city in the 180~ sded ~ 

Although the people of Galveston had been a e \:~ 
by floods and by hurricanes, they were not prepared for 
the devastation of the major hurricane (30)that struck 
Galveston on September 8, 1900. By the time t.he 
residents realized on that day that the water, Wind, and 
waves were going to be very severe, it was t~o late to 
leave the island city. The highest land elevation on the 
island was 8.7 feet, but the water reached an elevation 

. of 14.5 feet. An estimated 6,000 of the 20,000 residents 
lost their lives (1)~ Although rebuilding began after the 
storm, Galveston never totally recovered from the loss 
(18). 

As a result of the storm, the city was determined that 
this kind of devastation would never happen again. In 
October 1902 through July 1904, a large, solid concrete 
seawall over 3 miles long was constructed along the 
shore. The seawall was later extended to offer additional 
protection. 

The second undertaking involved the "grade raising" 
of the populated part of the city (4). It was determined 
that the ground elevation needed to be raised to protect 
the buildings from the future devastation of flooding 
caused by hurricanes. The grade raising began in 1904. 
They began constructing a levee around one small area 
at a time in the city of Galveston. Most of the buildings, .. 
including large masonry ones such as churches, were 
lifted intact by jacks to raise them to a predetermined 
elevation. When all of the buildings within the leveed 
area were elevated and supported, water-soaked sand 
was pumped into the area from the jetties. The sand 
settled out and the water returned to the Gulf. The 
pumping continued until the area inside the levee was 
filled with sand. The buildings now were at ground level 
again. Although the depth varied greatly, the fills 
averagea about 5 feet, but some were as deep as 20 
feet. 

Much of the history of the mainland part of the county 
centered around the fact that it existed between two 
major cities of that time; Galveston and Houston. 
Dickinson was the site of the first settlement on the 
mainland some time prior to 1850. Agricultural products 
were easily transported to local markets or shipped to 
other markets: The early settlers were mainly cattle 
producers. Much of the land was used for cattle . 
production since it was not drained well enough for 
consistent crop production. Dairy production also 
became a major enterprise in the 1900's. Most of the 
product was marketed at Galveston and Houston. 

Truck crops, vegetable crops for local markets and 
figs were ~he main crops grown on the better-drained 
~oils by the 1930's. The major truck and vegetable crop. 
Included watermelons, cantaloupes, corn, potatoes 
sweet potatoes, peanuts, turnips, beans, and cabb~ 
(19). Other crops included small areas of cotton ri ge 
and sorghum. ' ca, 
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Galveston County was a major fig producing area (9). 
The production in Texas was about 16,000 acres at its 
peak in about 1928 with Galveston County having about 
one-third of the acres. The local industry began on a 
commercial basis in about 1890. Figs were sold to local 
and distant canneries for processing; however, foreign 
competition, high land prices, high labor costs, 
overproduction, and the depression caused the decline 
of this industry. Today only a few small areas of figs are 
left. 

Agriculture 

The main agricultural enterprises in Galveston County 
are growing beef cattle and crops such as rice and 
soybeans. In some places, income is supplemented by 
leasing hunting rights, mainly for geese and ducks. 

Livestock operations are mainly cow-calf. On prairie 
rangeland and pasture, supplemental feeding is generally 
needed in the winter. The marsh rangeland is used . 
extensively by some larger operators to overwinter 
cattle. Little supplemental feeding is needed on marsh 
rangeland. 

Rice is generally produced by tenant farmers who 
have a short-term lease from the landowners. Rice is 
commonly grown on a field for 1 or 2 years; then the 
field is fallowed or is used as pasture or for some other 
crop for 1 or 2 years. Because of the high cost of the 
land, more and more areas are being used for crop 
production instead of being fallowed or used for livestock 
production. 

Vegetable crops are also an important crop in certain 
areas of the county. 

Natural Re.ource. 

Galveston County has an abundance of natural 
resources. 

The soils are productively used as cropland, 
pastureland, and rangeland, except for those in the 
marshes. 

The marshes are productive rangeland. They not only 
provide grazing for cattle but also produce abundant 
organic matter, which is a necessary part of the" food 
chain for the marine ecosystem. The marshes also 
provide breeding areas for many marine animals. In 
addition, they provide food for a large population of 
ducks and geese. " 

Oil and gas are also important resources in the county. 
The extensive bays and bayous and the Gulf of 

Mexico provide abundant water recreation, fishing, and 
other water-related activities, which attract people from 
many areas. 
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How This Survey Was Made 
This survey was made to provide information about the 

soils in the survey area. The information includes a 
description of the soils and their location and a 
discussion of the suitability; limitations, and management 
of the soils for specified uses. Soil scientists observed 
the steepness, length, and shape of slopes; the general 
pattern of drainage; and the kinds of crops and native 
plants growing on the soils. They dug many holes to 
study the soil profile, which is the sequence of natural 
layers, or horizons, in a soil. The profile extends from the 
surface down into the unconsolidated material from 
which the soil formed. The unconsolidated material is 
devoid of roots and other living organisms and has not 
been changed by other biological activity. 

The soils in the survey area occur in an orderly pattem 
that is related to the geology, the landforms, relief, 
climate, and the natural vegetation of the area. Each 
kind of soil is associated with a particular kind of 
landscape or with a segment of the landscape. By 
observing the soils in the survey area and relating their 
position to specific segments of the landscape, a soil 
scientist develops a concept, or model, of how the soils 
were formed. Thus, during mapping, this model enables 
the soil scientist to predict with considerable accuracy 
the kind of soil at a specific location on the landscape. 

Commonly, individual soils on the landscape merge 
into one another as their characteristics gradually 
change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the 
soils. They can observe only a limited number of soil 
profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-landscape relationship, 
are sufficient to verify predictions of the kinds of soil in 
an area and to determine the boundaries. 

Soil scientists recorded the characteristics of the soil 
profiles that they studied. They noted soil color, texture, 
size and shape of soil aggregates, distribution of plant 
roots, salinity, acidity, and other features that enable 

. them to identify soils. After describing the soils in the 
survey area and determining their properties, the soil 
scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class 
has a set of soil characteristics with precisely defined 
limits. The classes are used as a basis for comparison to 
classify soils systematically. The system of taxonomic 
classification used in the United States is based mainly 
on the kind and character of soil properties and the 
arrangement of horizons within the profile. After the soil 
scientists classified and named the soils in the survey 
area, they compared the individual soils with similar soils 
in the same taxonomic class in other areas so that they 
could confirm data and assemble additional data based 
on experience and research. 

While a soil survey is in progress, samples of some of 
the soils in the area are generally collected for laboratory 
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~na.lyses and for engineering tests. Soil scientists 
Interpreted the data from these analyses and tests as 
well as the field-observed characteristics and the soil 
properties in terms of expected behavior of the soils 
under different uses. Interpretations for all of the soils 
were field tested through observation of the soils in 
different use~ under different levels of management. 
Some interpretations are modified to fit local conditions, 
and new interpretations sometimes are developed to 
meet local needs. Data were assembled from other 
sources, such as research information, production 
records, and field experience of specialists. For example, 
data on crop yields under defined levels of management 
were assembled from farm records and from field or plot 
experiments on the same kinds of soil. 

Predictions about soil behavior are based not only on 
soil properties but also on such variables as climate and 
biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from 
year to year. For example, soil scientists can state with a 
fair!y high degree of probability that a given soil will have 
a high water table within certain depths in most years, 
but they cannot assure that a high water table will 
always be at a specific level in the soil on a specific 
date. 

After soil scientists located and identified the 
significant natural bodies of soil in the survey area, they 
drew the boundaries of these bodies on aerial 
ph~tographs and identified each as a specific map unit. 
Aerial photographs show trees, buildings, fields, roads, 
and rivers, all of which help in locating boundaries 
accurately. 

Map Unit Composition 
A map unit delineation on a soil map represents an 

area dominated by one major kind of soil or an area 
dominated by several kinds of soil. A map unit is 
identified and named according to the taxonomic 
classification of the dominant soil or soils. Within a 
taxonomic class there are precisely defined limits for the 

properties of the soils. On the landscape. however. the 
soils are natural objects. In common with. ?th~r na~ural 
objects. they have a characteristic variability In their . 
properties. Thus. the range of some observed prope.rties 
may extend beyond the limits defined for a taxonomic 
class. Areas of soils of a single taxonomic class ra~elyJ if 
ever. can be mapped without including areas of solis of 
other taxonomic classes. Consequently. every map unit 
is made up of the soil or soils for which it is named and 
some soils that belong to other taxonomic classes. In 
the detailed soil map units. these latter soils are called 
inclusions or included soils. In the general soil map units, 
they are called soils of minor extent. 

Most inclusions have properties and behavioral 
patterns similar to those of the dominant soil or soils in 
the map unit. and thus they do not affect use and 
management. These are called noncontrasting (similar) 
inclusions. They mayor may not be mentioned in the 
map unit descriptions. Other ,inclusions, however. have 
properties and behavior divergent enough to affect use 
or require different management. These are contrasting 
(dissimilar) inclusions. They generally occupy small areas 
and cannot be shown separately on the soil maps 
because of the scale used in mapping. The inclusions of 
contrasting soils are mentioned in the map unit 
descriptions. A few inclusions may not have been 
observed. and consequently are not mentioned in the 
descriptions. especially where the soil pattern was so 
complex that it was impractical to make enough 
observations to identify all of the kinds of soils on the 
landscape. 

The presence of inclusions in a map unit in no way 
diminishes the usefulness or accuracy of the soil data. 
The objective of soil mapping is not to delineate pure 
taxonomic classes of soils but rather to separate the 
landscape into segments that have similar use and 
management requirements. The delineation of such 
landscape segments on the map provides sufficient 
information for the development' of resource plans. but 
onsite investigation is needed to plan for intensive uses 
in small areas. 



General Soil Map Units 

The general soil map at the back of this publication 
shows broad areas that have a distinctive pattern of 
soils, relief, and drainage. Each map unit on the general 
soil map is a unique natural landscape. Typically, a map 
unit consists of one or more major soils and some minor 
soils. It is named for the major soils. The soils making up 
one unit can occur in other units but in a different 
pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or a building or other structure. 
The soils in anyone map unit differ from place to place 
in slope, depth, drainage, salinity, and other 
characteristics that affect management. 

Land areas make up about 60 percent of the total 
acreage. Water areas make up the remaining acreage. 

Deep, Nonsallne Soils of the Mainland 
The five general soil map units in this group make up 

about 61 percent of the land area of Galveston County. 
The major soils are in the Algoa, Bacliff, Bernard, Edna, 
Kemah, Lake Charles, Leton, Mocarey, and Veri and 
series. These soils are in broad, nearly level areas that 
are far enough inland that they are not affected by tides 
or salt from the Gulf of Mexico. They are somewhat 
poorly drained or poorly drained and have a high water 
table within 1 or 2 feet of the surface during the winter. 
The soils in these map units are loamy and clayey, and 
most are slowly permeable or very slowly permeable: 

Most of the soils are, or have been, cultivated to nce, 
grain sorghum, or soybeans. Some acreage is used as 
pastureland and hayland. The productivity of these soils 
is generally better if a surface drainage system has been 
installed. 

Some areas of these soils have been developed for 
urban use. The main limitations for urban use are 
wetness and the shrink-swell potential of most of the 
soils. 

1. Mocarey-Laton-Algoa 

Somewhat poorly drained or poorly drained, moderately 
slowly permtJIlbIe or slowly permeable soils that IU8 

loamy throughout 
This map unit makes up about 18 percent of the la~d 

area of the county. It is about 35 percent Mocarey solis, 
14 percent Leton soils, 6 percent Algoa soils, and 45 
percent other soils. 
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The soils in this map unit have slopes that are about 
0.3 percent. The landscape has many old, filled stream 
meanders, shallow depressions, and pimple mounds. 
Mocarey soils are mainly on the broad, smooth parts of 
the landscape. Leton soils are in the old stream 
meanders and depressional areas. AJgoa soils are mostly 
on the pimple mounds. 

Mocarey soils are somewhat poorly drained and are 
slowly permeable. Typically, the surface layer is mildly 
alkaline, very dark gray loam about 12 inches thick. The 
upper part of the subsoil, to a depth of 22 inches, is dark 
gray clay loam. The middle part, to a depth of about 38 
inches, is calcareous, light gray loam that has many 
masses of calcium carbonate. The lower part, to a depth 
of about 52 inches, is calcareous, light gray loam. The 
subsoil is moderately alkaline throughout. The 
substratum to a depth of 60 inches is moderately 
alkaline, light gray clay loam. 

Leton soils are poorly drained and are slowly 
permeable. Typically, the surface layer is about 12 
inches thick. The upper part is dark gray loam and the 
lower part is gray loam. It is neutral throughout. The 
upper part of the subsoil, to a depth of about 26 inches, 
is neutral, gray clay loam mixed with some gray loam 
material. The lower part to a depth of 60 inches is 
moderately alkaline, light gray clay loam. 

Algoa soils are somewhat poorly drained and are 
moderately slowly permeable. Typically, the surface layer 
is mildly alkaline, very dark gray silt loam about 12 
inches thick. The upper part of the subsoil, to a depth of 
about 18 inches, is grayish brown loam. The middle part, 
to a depth of about 43 inches, is light brownish gray 
loam. The lower part, to a depth of 58 inches, is light 
gray loam. The subsoil is moderately alkaline and 
calcareous throughout. The substratum to a depth of 65 
inches is moderately alkaline, light gray loam. 

The minor soils included in this map unit are Aria, 
Bernard, Ciano, Kemah, Lake Charles, Morey, and 
Verland soils. Aris and Kemah soils are in slightly higher 
positions on the landscape than Mocarey, Leton, and 
Algoa soils. Morey soils are generally in similar positions 
on the landscape as Mocarey soils. Bernard, Lake 
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Charles, and Verland soils are generally in slightly lower 
positions. Cieno soils are in slightly depressional areas. 

The soils in this map unit are used mainly as 
pastureland, to which they are well suited or moderately 
well suited. Some areas are used as cropland, hayland, 
or rangeland. Soil wetness and uneven surfaces are the 
main limitations. A surface drainage system is desirable 
for increased yields and better grazing distribution. Some 
areas have been leveled to help control wetness. Leton 
soils are in the depressional areas, and these areas 
generally remain wet even after leveling. 

Urban use is expanding across many areas of this 
map unit. Soil wetness is the main limitation for urban 
use. 

2. Lake Charles-Bacliff 

Somewhat poorly drained or poorly drained, very slowly 
permeable soils that are clayey throughout 

This map unit makes up about 14 percent of the land 
area of the county. It is about 73 percent Lake Charles 
soils, 17 percent Bacliff soils, and 10 percent other soils. 

The soils in this map unit have slopes that are about 
0.1 percent. The landscape is a broad, smooth, plane 
surface except for occasional bayous or creeks that 
have short, gentle slopes along the side of them. Bacliff 
soils are slightly lower on the landscape than the Lake 
Charles soils. 

Lake Charles soils are somewhat poorly drained. 
Typically, the surface layer is very dark gray day about 
24 inches thick. The upper part of the subsoil, to a depth 
of 51 inches, is dark gray clay. The lower part to a depth 
of 62 inches is gray clay. Reaction is medium acid 
grading to moderately alkaline. 

Bacliff soils are poorly drained. Typically, the upper 
part of the surface layer is medium acid, dark gray clay 
about 9 inches thick. The lower part, to a depth of 35 
inches, is neutral, gray clay. The subsoil to a depth of 63 
inches is light gray clay. Reaction is neutral grading to 
moderately alkaline in the subsoil. 

The minor soils included in this map unit are Bernard, 
Leton, Vamont, and Verland soils. Bernard and Verland 
soils are in slightly higher positions on the landscape 
than Lake Charles soils. Leton soils are in depressional 
areas. Vamont soils are in positions similar to those of 
Lake Charles soils. 

The soils in this map unit are used mainly as cropland 
and pastureland, to which most of these soils are well 
suited. The main crops are rice, grain sorghum, and 
soybeans. A few areas are used as hayland and 
rangeland. A surface drainage system is desirable for 
increased yields and better grazing distribution. 

Urban use is expanding across many areas of this 
map unit. Soil wetness, clayey texture, and high shrink
swell potential are the main limitations f9r urban use. 

Soil Surve 

3. Bernard-Verland 

Somewhat poorly drained, very slowly pl!rmeable soI's 
that have a loamy surface layer and a clayey subsoil 

This map unit makes up about 12 percent of the I~nd 
area of the county. It is about 47 percent Bernard . solis, 
31 percent Verland soils, and 22 percent other SOils. 

The soils in this map unit have slopes that are about 
0.2 percent. The landscape is a ~road, .sm~o~h, plane 
surface. Bernard and Verland solis are In Similar 
positions on the landscape. '. 

Typically Bernard soils have a surface layer that IS 
slightly acid, very dark gray clay loam about 10 inches . 
thick. The upper part of the subsoil, to a depth of 18 
inches, is slightly acid, very dark gray clay. The next 
layer to a depth of 40 inches, is neutral, dark gray clay. 
The iower part to· a depth of 65 inches is mildly alkaline, 
gray and light gray clay. 

Typically, Verland soils have a surface layer that is 
slightly acid, dark gray silty clay loam about 6 inches 
thick. The upper part of the subsoil, to a depth of 30 
inches, is medium acid, gray clay. The middle part, to a 
depth of 52 inches, is midly alkaline, light gray clay. The 
lower part to a depth of 60 inches is moderately alkaline, 
light gray clay. 

The minor soils included in this map unit are Bacliff, 
Edna, Kemah, Lake Charles, Leton, Mocarey, and 
Stowell soils. Bacliff and Lake Charles soils are in 
slightly lower positions on the landscape than Bernard 
and Verland soils, Edna and Mocarey soils are in the 
Slightly higher positions. Leton soils are in depressional 
areas. Kemah and Stowell soils are on low ridges. 

The soils in this map unit are used mainly as cropland 
and pastureland, to which they are well suited. A few 
areas are used as hayland and rangeland. Soil wetness 
is the main limitation. A surface drainage system is 
desirable for increased yields and better grazing 
distribution. 

Urban use is expanding across many areas of this 
map unit. Soil wetness and high shrink-swell potential 
are the main limitations for urban use. 

4. Kemah-Edna-Leton 

Somewhat poorly drained or poorly drained, slowly 
permeable or very slowly permeable soils that have a 
loamy surface layer and a clayey to loamy subsoil 

This map unit makes up about 10 percent of the land 
area of the county. It is about 31 percent Kemah soils, 
21 percent Edna soils, 20 percent Leton soils, and 28 
percent other soils. 

The soils in this map unit have slopes that are about 
0.3 percent. The landscape has many old, partly filled 
stream meanders and shallow depressions. Kemah soils 
are mainly on the high parts of the landscape or on 
slopes .along the side of bayous or creeks. Edna soils 
are m8lnly on the low, smooth parts Of the landscape.~ 
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Leton soils are in the old stream meanders and 
depressional areas. 

: Kemah soils are somewhat poorly drained and are 
very slowly permeable. Typically, the surface layer is 

~, medium acid, dark grayish brown silt loam about 10 
~... inches thick. The subsurface layer, to a depth of 15 
~ inches, is strongly acid, grayish brown loam. The upper 
~ part of the subsoil, to a depth of 24 inches, is medium 
1"11 acid, mottled dark gray and grayish brown clay. The 

middle part, to a depth of 38 inches, is medium acid, 
grayish brown clay. The lower part to a depth of 60 
inches is neutral, grayish brown sandy clay loam. 

Edna soils are poorly drained and are very slowly 
permeable. Typically, the surface layer is Slightly acid, 
dark gray fine sandy loam about 8 inches thick. The 
upper part of the subsoil, to a depth of 26 inches, is 
medium acid, gray clay. The middle part, to a depth of 
45 inches, is neutral, light gray clay. The lower part to a 
depth of 60 inches is moderately alkaline, light brownish 
gray clay. 

Leton soils are poorly drained and are slowly 
permeable. Typically, the surface layer is neutral, dark 
gray loam about 5 inches thick. The subsurface layer, to 
a depth of 12 inches, is neutral, gray loam. The upper 
part of the subsoil, to a depth of 26 inches, is neutral, 

Bd gray clay loam mixed with some gray loam. The lower 
100 part to a depth of 60 inches is moderately alkaline, light 

gray clay loam. 

ni 
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The minor soils included in this map unit are Aris, 
Bernard, and Lake Charles soils. Aris soils are in similar 
positions as Kemah soils on the higher parts of the 
landscape. Bernard and Lake Charles soils are in slightly 
lower positions on the landscape than Edna soils. 

The soils in this map unit are used mainly as 
pastureland and cropland. Also, some acreage is used 
as hayland and rangeland. Crops are mainly rice and 
soybeans. A small amount of vegetables are grown for 
local consumption. Soil wetness and uneven surfaces 
are the main limitations. A surface drainage system is 
desirable for increased yields and better grazing 
distribution. Some areas have been leveled, but the 
depressional soils in these areas generally remain wet. 

Urban use is expanding across many areas of this 
map unit. Soil wetness and high shrink-swell potential 
are the main limitations for urban use. 

5. Bernard-Edna 

Somewhat poorly drained or poorly drained, vel)' slowly 
pBf1TIfNJble soils that have a loamy surface layer and a 
clayey subsoil 

This map unit makes up about 7 percent of the land 
area of the county. It is about 67 percent Bernard soils, 
17 percent Edna soils, and 16 percent other soils. 

The soils in this map unit have slopes that are about 
0.2 percent. The landscape is a broad, smooth, plane 
surface. Bernard soils are on the Slightly lower, smoother 
parts of the landscape. Edna soils are in the slightly 

higher areas, and, in places, they are on the low 
mounds. 

7 

Bernard soils are somewhat poorly drained. Typically, 
the surface layer is slightly acid, very dark gray clay loam 
about 10 inches thick. The upper part of the subsoil, to a 
depth of 18 inches, is slightly acid, very dark gray clay. 
The next layer, to a depth of 40 inches, is neutral, dark 
gray clay. The lower part to a depth of about 65 inches 
is mildly alkaline, gray and light gray clay. 

Edna soils are poorly drained. Typically, the surface 
layer is slightly acid, dark gray fine sandy loam about 8 
inches thick. The upper part Qf the subsoil, to a depth of 
26 inches, is medium acid, gray clay. The middle part, to 
a depth of 45 inches, is neutral, light gray clay. The 
lower part of the subsoil to a depth of 60 inches is 
moderately alkaline, light brownish gray clay. 

The minor soils included in this map unit are Aris, 
Bacliff, Kemah, and Lake Charles soils. Aris and Kemah 
soils are in slightly higher positions .Qn the landscape 
than Edna soils. Bacliff and Lake Charles soils are in 
slightly lower positions than Bernard soils. 

The soils in this map unit are used mainly as cropland 
and pastureland, to which most of these soils are well 
suited. A few areas are used as hayland and rangeland. 
Soil wetness is the main limitation. A surface drainage 
system is desirable for increased yields and better 
grazing distribution. 

Soil wetness and high shrink-swell potential are the 
main limitations for urban use. 

Deep, Saline Solis of the Marshland 
The three general soil map units in this group make up 

about 25 percent of the land area of Galveston County. 
The major soils are in the Francitas, Ijam, Narta, 
Placedo, Tracosa, and Veston series. These soils are in 
broad, nearly level areas near the bays and are affected 
by salt and tides from the Gulf of Mexico. They are 
somewhat poorly drained to very poorly drained and 
have a high water table that ranges from 1 foot above 
the soil surface to 1 foot or 2 feet below. The soils in 
these map units are loamy and clayey and are slowly 
permeable or very slowly permeable. 

Most of these soils are used as rangeland and as 
habitat for wildlife. They are poorly suited to or not suited 
to use as cropland or pastureland. 

The main limitations for urban use are wetness and 
salinity. In addition, the frequent flooding of some of the 
soils in this group is a hazard. 

6. Placedo-Tracosa-Veston 

Vel)' poorly drained or poorly drained, vel)' slowly 
permeable or slowly permeable soils that Sfe clayey or 
loamy throughout 

This map unit makes up about 16 percent of the land 
area of the county. It is about 24 percent Placedo soils, 
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21 percent Tracosa soils, 13 percent Veston soils, and 
42 percent other soils. 

The soils in this map unit have slopes that average 
about 0.1 percent. The landscape has many bodies of 
brackish water, bayous, and coves. This map unit is on 
the mainland along the bay and on the bay side of , 
Galveston Island and Bolivar Peninsula. Placedo soils 
are high enough on ttle landscape that they are only 
flooded by storm tides or by other tides that are 
unusually high. Tracosa soils are flooded by daily tides. 
Veston soils have a slightly undulating surface; and even 
though all areas of these soils are flooded by ,storm 
tides, some areas are flooded more often than others. 

Placedo soils are very poorly drained and are very 
slowly permeable. Typically, the surface layer and upper 
part of the underlying material of these soils, to a depth 
of about 36 inches are clay. They are dark gray in the 
upper part and grade to gray and light gray in the lower 
part. The lower part of the underlying material to a depth 
of 60 inches is light gray sandy clay. These soils are 
strongly saline and moderately alkaline throughout. 

Tracosa soils are very poorly drained and are very 
slowly permeable. Typically, the surface layer is dark 
gray. mucky clay to a depth of about 12 inches. The 
underlying layer extends to a depth of 60 inches. It is 
dark gray clay in the upper part, gray clay in the middle 
part, and light gray clay in the lower part. These soils are 
strongly saline and moderately alkaline throughout. 

Veston soils are poorly drained and are slowly 
permeable. Typically, the surface layer is moderately 
saline, dark gray loam about 13 inches thick. The 
underlying material, to a depth of about 60 inches, is 
moderately saline, gray, stratified loam and clay loam. 
The next layer to a depth of 68 inches is moderately 
saline, gray sandy loam. These soils are mildly alkaline in 
the surface layer and upper part of the underlying 
material and moderately alkaline in the lower part of the 
underlying material. 

The minor soils included in this map unit are Caplen, 
Follet, Harris, Karankawa, Ijam, Sievers, and Tatlum 
soils. Caplen, Follet, Karankawa, and Tatlum soils are in 
similar positions on the landscape as Tracosa so!ls. . 
Harris soils are in similar positions as Placedo sods. IJam 
and Sievers soils are in high positions associated with 
dredged deposits along canals. . . 

The soils in this map unit are used mainly as habitat 
for wildlife and as rangeland. In most areas, these soils 
produce high yields of native grasses; however, becau~e 
of soil wetness and poor access to . livestock, . these. solis 
are difficult to manage to their grazing potential. ThiS 
map unit is important for migratory waterfowl. 

For most urban uses, the main limitati!lns are wetness, 
salinity, and the high shrink-swell pot~ntl~1 of some of 
the soils. Furthermore, frequent flooding IS a hazard. 

7. Narta-Francltas 

Somewhat poorly drained or poorly drained, vel)' slowly 

Soil surv, 

permeable soils that have a loamy or clayey surface 
layer and a clayey subsoil , 

This map unit makes up about 5 percent of the I.and 
area of the county. It is about 82 percent Nart~ solis, 11 
percent Francitas soils, and 7 percent other solis. 

The soils in this map unit have slopes that are about 
0.3 percent. The landscape is a broad, smooth, plane 
surface except for a few ill-defined bayous o~ .. 
drainageways. Narta and Francitas solis are In Similar 
positions on the landscape. . . 

Narta soils are somewhat poorly drained. TYPically, thE 
surface layer is moderately saline, mildly alkaline, dark 
gray fine sandy loam about 9 inches. thick. ~he upper 
part of the subsoil, to a depth of 14 Inches, IS very dark 
gray clay. The lower part to a ~~pth of 60 inches i~ gray 
and light gray clay. The subsoil IS moderately' alkaline, 
moderately saline throughout. 

Francitas soils are poorly drained. Typically, the upper 
part of the surface layer is slightly saline, very dark gray 
clay about 18 inches thick. The lower part, to a depth of 
36 inches, is moderately saline, dark gray clay. The 
subsoil extends to a depth of 73 inches. The upper part 
is gray clay, the' middle part is light brownish gray clay, 
and the lower part is mottled light gray and brownish 
yellow clay. The subsoil is moderately saline throughout. 
These soils are moderately alkaline throughout. ' 

The minor soils included in this map unit are Aris, 
Bernard, Caplen, Follet, Lake Charles, Placedo, and 
Tracosa soils. Aris, Bernard, and Lake Charles soils are 
in high positions, on the landscape. These soils are not 
saline. Caplen, Follet, Placedo, and Trac6sa soils are in 
low positions on the landscape. They are saline and are 
frequently flooded. 

The soils in this map unit are used mainly as 
rangeland and as habitat for wildlife. Range forage yields 
are high. In most areas, these soils are not suited to 
cropland because of salinity. 

Wetness, salinity, and the shrink-swell potential of the 
soils are the main limitations for most urban uses. 

8. IJam 

Poorly drained, vel)' slowly permeable soils that are 
clayey throughout 

This map unit makes up about 4 percent of the land 
area of the county. It is about 80 percent Ijam soils and 
20 percent other soils. 

The soils in this map unit have slopes of about one 
percent but range from 0 to 8 percent. The landscape is 
nearly level to moderately sloping. These soils are along 
the Side of canals and bays. They consist 'of saline 
clayey sediments dredged from canals and bays ' 

T~pically, Ijam soils have a. surface layer that i~ dark 
graYish brown clay about 10 Inches thick. The underlying 
material, to depth of 35 inches, is dark gray clay The 
next layer, to a depth of 56.inches,. is gray clay. The 
lower part to a depth of 61 Inches IS blUish gray stratified 
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sandy clay loam and sand. These soils are moderately 
alkaline to neutral. They are moderately saline 
throughout. 
Th~ minor soils included in this map unit are Bernard, 

Francitas, lake Charles, Narta, and Sievers soils. 
Bernard, Francitas, lake Charles, and Narta soils occur 
in areas where the spoil material was not placed on top 

I of the original soil surface; therefore, these soils are in 
Slightly lower positions on the landscape than Ijam soils. 
Sievers soils are in similar positions as Ijam soils. 

II' The soils in this map unit are used mainly for urban 
n development and as rangeland. It is not suited to use as 
• cropland. 
~ For most urban uses, the main limitations are wetness, 
~ salinity, and the shrink-swell potential of the soils. 
~ Flooding, which is caused by storm tides, is a hazard. 

" Deep, Nonsallne Solis of the Barrier I, Island 
~I 
e This one general soil map unit makes up about 14 
r~ percent of .Galveston County. The major soils are in the 
~ Galveston and Mustang series. These soils are in nearly 
I~ level to gently undulating areas on Galveston Island and 
fa Bolivar Peninsula. The landscape consists of beaches 

fronting the Gulf of Mexico, the barrier sand dunes, and 
~ the nearly level, wet sands behind the dunes. Most of 
nj the soils are nonsaline, but salt spray affects the 
il vegetation. Hurricanes and other storms flood most of 
~_ these areas. These soils are poorly drained and 
illl somewhat excessively drained. They have a high water 
njl table within 1 foot of the surface in the wet areas and to 

a depth of about 5 feet in the dunes. These soils are 
sandy and rapidly permeable. 

e~ These soils are generally not suited to crop 
I~ production, but a few acres are planted to specialty 

crops. Some areas are used as rangeland. 
«I A large acreage has been developed for recreation 

and urban use. The main limitations for urban use are 
wetness and wind erosion. In addition, occasional 
flooding is a hazard. 

9. Mustang-Galveston 

Poorly drained to somewhat excessively drained, rapidly 

permeable soils that are sandy throughout 

This map unit makes up about 14 percent of the land 
area of the county. It is about 50 percent Mustang soils, 
20 percent Galveston soils, and 30 percent other soils. 
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The soils in this map unit have slopes of 0 to 5 
percent. The landscape is typified by gently undulating 
dunes flanked by beaches fronting the Gulf of Mexico 
and by nearly level, wet sand behind the dunes. Mustang 
soils are in the smooth, wet areas. Galveston soils are 
on the dunes. 

Mustang soils are poorly drained. Typically, the surface 
layer is mildly alkaline, dark gray fine sand about 3 
inches thick. The upper part of the underlying material, 
to a depth of 7 inches, is moderately alkaline, grayish 
brown fine sand. The lower part to a depth of 60 inches 
is moderately alkaline, gray fine sand. These soils are 
nonsaline throughout. 

Galveston soils are somewhat excessively drained. 
Typically, the surface layer is neutral, grayish brown fine 
sand about 6 inches thick. The upper part of the 
underlying material, to a depth of 12 inches, is mildly 
alkaline, pale brown fine sand. The middle part, to a 
depth of 30 inches, is mildly alkaline, .clark grayish brown 
fine sand. The lower part to a depth of 60 inches is 
mildly alkaline, very pale brown fine sand. These soils . 
are nonsaline throughout. 

The minor soils included in this map unit are Ijam, 
Nass, Sabine, and Veston soils. Ijam soils are in areas 
where dredged materials have been placed. Nass soils 
are in depressional areas and in other low, concave 
positions on the landscape. Sabine soils are in similar 
pOSitions on the landscape as Galveston'soils. Veston 
soils are in similar positions as Mustang soils. 

The soils in this map unit are used mainly for 
recreation and for urban development. The city of 
Galveston is in this map unit. Many beach homes and 
summer cottages are in the area. Some areas are used 
as rangeland and as habitat for wildlife. 

The main limitations to use of these soils for urban 
use are wetness and wind erosion. In addition, 
occasional flooding, which is caused by storms, is a 
hazard. 





Detailed Soil Map Units 
The map units on the detailed soil maps at the back of 

this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, is given 
under "Use and Management of the Soils." 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of on~ or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils of 
a series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ in 
slope, salinity, wetness, degree of erosion, and other 
characteristics that affect their use. On the basis of such 
differences, a soil series is divided into soil phases. Most 
of the areas shown on the detailed soil maps are phases 
of soil series. The name of a soil phase commonly 
indicates a feature that affects use or management. For 
. example, Lake Charles clay, 0 to 1 percent slopes, is 
one of several phases in the Lake Charles series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes. 

A soil complex consists of two or more soils in such 
an intricate pattern or in such small areas that they 
cannot be shown separately on the soil maps. The 
pattern and proportion of the soils are somewhat similar 
in all areas. Morey-Leton complex is an example. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the ~ unit. !h.e included 
soils are identified in each map unit descnption. 

This survey includes miscellaneous IUflBS. Such areas 
have little or no soil material and support little or no 
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vegetation. Beaches are an example. Miscellaneous areas 
are shown on the soil maps. Some that are too small to 
be shown are identified by a special symbol on the soil 
maps. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see "Summary of Tables") 
give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 

AaB-Arent_, clayey, 0 to 3 percent slopes. This is 
a nearly level to gently sloping, somewhat poorly 
drained, nonsaline, clayey soil. It consists of clayey 
materials dredged from bays, canals, ditches, and other 
waterways. The slopes average about 2 percent. The 
mapped areas range from 10 acres to a few hundred 
acres. 

Arents, clayey, is a soil that is randomly mixed with 
different layers of dredged materials, is about 2 to 6 feet 
thick, and is placed on top of other soils. These 
materials are placed mostly on top of Bernard, Lake 
Charles, and Mocarey soils. 

Arents is very dark gray. dark gray, light gray, very 
dark grayish brown, and dark grayish brown clay. 
Aeaction is neutral to moderately alkaline. 

Included with this soil in mapping are some areas of 
soils that are loamy. The included soils make up less 
than 25 percent of the map unit. ' 

The permeability is very slow. The surface runoff is 
slow. Some areas are flooded by storm tides or from 
upland floodwater. A high water table is within 2 feet of 
the surface during most of the winter. 

Arents is used mainly for urban and industrial 
development. 

Arents is well suited to pasture grasses. Because it 
has low natural fertility, applications of fertilizers are 
needed to produce high yields. A well planned grazing 
management system also is needed to increase forage 
yields and quality. 

This soil is capable of producing high yields of good 
native grasses when properly managed. However, in 
areas where dredged material has just been added, the 
plant community may not become stable for many years. 

For most urban uses, the major limitations are 
wetness, clayey texture, and high shrink-swell potential 
of the soil. 



12 

Arents is in capability subclass IIIw. It is in the 
Blackland range site. 

Ar-Aris fine sandy loam. This is a nearly level, 
somewhat poorly drained, nonsaline, loamy soil that has 
a clayey subsoH. It is on the uplands. The slopes 
average about 0.3 percent. The mapped areas are 
irregular in shape and range from 20 acres to a few 
hundred acres.· 

!ypically, thi~ soil has a surface layer that is slightly 
aCid, dark graYish brown fine sandy loam about 10 
inches thick. The subsurface layer, to a depth of 20 
inches, is slightly acid, grayish brown fine sandy loam. 
The upper part of the subsoil, to a depth of 32 inches, is 
grayish brown sandy clay loam mixed with about 25 
percent grayish brown fine sandy loam. The middle part, 
to a depth of 49 inches, is light brownish gray clay loam. 
The lower part to a depth of 62 inches is light gray clay. 
Reaction is neutral throughout the subsoil. 

Included with this soil in mapping are small areas of 
Bernard, Edna, Kemah, Leton, Mocarey, and Verland 
soils. Bernard, Edna, and Verland soils are in lower 
positions on the landscape than Aris soil. Leton soils are 
in depressional areas. 'Kemah, and Mocarey soils are in 
similar positions on the landscape as Aris soil. Also 
included is a soil that is similar to Aris soil, is in similar 
positions on the landscape, and has concretions of 
calcium carbonate in the upper part of the subsoil. The 
included soils make up less than 30 percent of the map 
unit. 

This soil is very slowly permeable. The surface runoff 
is slow. This soil is rarely flooded. A high water table is 
within 2 feet of the surface during most of the winter. 

This Aris soil is mainly used as pastureland. In a few 
areas, it is used for soybeans and grain sorghum. Some 
small vegetable farms are in this map unit. 

This soil is moderately suited to crops. It is well suited 
to rice production because it is very slowly permeable 
and is easy to level. A well deSigned surface water 
management system that includes proper row direction, 
drainage, leveling, and irrigation water management is an 
important factor 10r crop production. This soil tends to be 
droughty during prolonged dry periods in the summer. It 
also becomes hard during these dry periods. If dryland 
crops are grown, plowing, planting, and cultivating should 
be done in a timely manner when the soil is moist and 
friable. Incorporating crop residue in the surface la~er . 
helps maintain good tilth. In areas where land leyellng IS 
needed, the soil should be checked before leveling to . 
ensure that it does not have a highly calcareous subsoil· 
that will be near the surface after leveling. Plants and 
fertilizer respond differently in these calcareous areas 
than they do in surrounding areas. A, well ~Ianned, 
fertilizer program is essential to obta~n deSirable Yields. 

This soil is well suited to pasture grasses. A system of 
field drains that has adequate outlets. is needed to 
remove excess surface water. A grazing management 
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system that includes fertilization increases forage yields 
and improves quality. ,,' . 1 l' .. 

This soil is capable of prodUCing h19; ~~'d:~, t~~~~e to ; 
range grasses when properly manage. .e . 
become droughty during prolonged dry periods In the 

summer. .' e t 
For most urban uses, the main limltatl~ns ar we ness 

and high shrink-swell potential of the soli. ,. 
This Aris soil is in capability subclass IIIw. It IS In the 

Loamy Prairie range site. 

Ba-Bacliff clay. This is a nearly level, po~rly ~rained, 
nonsaline, clayey soil that has a clayey subSOIl. It IS on 
broad uplands. The slopes average about 0.1 percent. 
The mapped areas are irregular in shape and range from 
5 acres to about 3,000 acres. 

Typically, this soil has a surface layer that is about 35 
inches thick. It is medium acid, dark gray clay in the 
upper 9 inches. The lower part of the surface layer is 
neutral, gray clay. The subsoil to a depth of 63 inches is 
light gray clay. Reaction is neutral in the upper part of 
the subsoil and moderately alkaline in the lower part. 

I ncluded with this soil in mapping are small areas of 
Bernard, Edna, Lake Charles, Vamont, and Verland soils. 
Bernard, Edna, Lake Charles, and Veri and soils are in 
slightly higher positions on the landscape than Bacliff ,. 
soil, and Vamont soils are in similar positionS. Also .• 
included is an unnamed soil that has a darker surface I' 

layer and a browner subsoil than Bacliff soil. The ' . 
included soils make up less than 10 percent of the. 
unit. 

This soil is very slowly permeable. The surface runoff 
is very slow. This soil is rarely flooded. A high water 
table is within 1 foot of the surface during most of the 
winter. 

This Bacliff soil is used as cropland. pasture land, or . I 

rangeland. The main crops include rice and soybeans, ! 

Some grain sorghum also is grown. . :"\( 
This soil is moderately suited to crops. It is well suited 

to rice production because it is naturally level and 
requires little smoothing to flood it evenly. A well 
designed surface water management system that 
includes proper row direction. drainage. leveHng, and 
irrigation water management is an important factor for 
crop production. Because the soil has a clayey surface 
layer, it is difficult to till whe!l dry; and when dry. it 
develops larg.e cracks. In thiS condition. water readily 
enters the soli; and as the soil becomes mOist, the 
cracks seal and, water movement through the soil is very 
slow. Inc,?~ratlng cr~ residue in the surface layer 
helps ma.lntaln gO~d tilth. A well planned fertilizer 
program IS essential to obtain high yields 

This soil is well suited to pasture grass~s A t of 
field drains that has adequate outlets is ne~de:~s em 
remove excess surface water. A grazin a 
system that includes fertilization incre~~:nagem~nt 
and improves quality. orage Yields 
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This soil is capable of producing high yields of native 
range grasses when property managed. 

- For most urban uses, the main limitations are wetness, 
, clayey texture, and high shrink-swell potential of the soil. 

~ 

This Bacliff soil is in capability subclass IIIw. It is in the 
Blackland range site. 

~ Bb-Beach ••• This map unit is sandy, nearly level to 
undulating, and nonsaline to extremely saline. It is on the 
land area immediately adjacent to the Gulf of Mexico 

II from the mean tide line to the back of the coastal dunes 
" (fig. 1). The surface is plane in front of the dunes and is 
*I undulating within the dune area. The slopes range from 
~i as low as 0.2 percent in the area in front of the dunes to 

as high as about 15 percent on the side slopes of a few 
ili of the dunes. The mapped areas are long and narrow 
h and range from 10 acres to about 100 acres. ., 
ra. 
III 

• 
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Beaches consist mainly of sandy marine deposits and 
varied amounts of shell fragments. It is reworked by both 
the tide and wind. It is barren. The lower areas are 
inundated daily by high tides. The higher areas are 
inundated regularly by spring tides. A high water table is 
at or near the surface throughout the year. 

Included with Beaches in mapping are small areas of 
Galveston and Mustang soils. These vegetated areas are 
in the coastal dunes. 

This map unit is used extensively as recreation land 
because it is immediately adjacent to the Gulf of Mexico. 

This map unit has not been assigned to a capability 
subclass or to a range site. 

Be-Bernard clay loam. This is a nearly level, 
somewhat poorly drained, nonsaline, loamy soil that has 
a clayey subsoil. It is on the uplands. The slopes 
average about 0.2 percent. The mapped areas are 

figure 1.-ThIa map unit Is along the GuH of Mexico and Is mainly used for recreatIOn. 
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irregular in shape and range from 5 acres to about 1 ,000 
acres. 

!ypically, this soil has a surface layer that is slightly 
aCid, very dark gray clay loam about 10 inches thick. The 
upper part of the subsoil, to a depth of 18 inches, is 
slightly acid, very dark gray clay. The next layer, to a 
depth of 40 inches, is neutral, dark gray clay. The next 
layer, to a depth of 60 inches, is mildly alkaline, gray. 
clay. The lower part to a depth of 65 inches is mildly 
alkaline, light gray clay. 

Incl~ded with this soil in mapping are small areas of 
Bacliff, Edna, Lake Charles, Mccarey, Morey, Vamont, 
and Verland soils. Bacliff, Lake Charles, and Vamont 
soils are in slightly lower positions on the landscape than 
Bernard soil; Edna, Mccarey, and Morey soils are in 
slightly higher positions; and Verland soils are in similar 
positions. The included soils make up less than 15 
percent of the map unit. 

This soil is very slowly permeable. The surface runoff 
is very slow. This soil is rarely flooded. A high water 
table is within 2 feet of the surface during most of the 
winter. 

This Bernard soil is used as cropland, pastureland, or 
rangeland. The main crops include rice and soybeans. 
Some grain sorghum also is grown. 

This soil is well suited to crops. It is also well suited to 
rice production because it is very slowly permeable and 
level, and it does not require much smoothing to flood 
evenly. A well deSigned surface water management 
system that includes proper direction, drainage, leveling, 
and irrigation water management is an important factor 
for crop production. Incorporating crop residue in the 
surface layer helps maintain good tilth. A well planned . 
fertilizer program is essential to obtain high yields. 

This soil is well suited to pasture grasses. A system of 
field drains that has adequate outlets is needed to 
remove excess surface water. A grazing management 
system that includes fertilization increases forage yields 
and improves quality. This soil is also used for native hay 
meadows. 

This soil is capable of producing high yields of native 
range grasses when properly managed. 

For most urban uses, the main limitations are wetness, 
clayey texture, and high shrink-swell potential of the soil. 

This Bernard soil is in capability subclass IIw. It is in 
the Blackland range site. 

Bn-Bernard-Edna complex. This complex consists 
of nearly level, somewhat poorly drained and poorly 
drained, nonsaline, loamy soils that have a clayey 
subsoil. These soils are on the uplands. Although the 
overall surface is plane, it has 15 to 40 percent mounds. 
In unleveled areas, the mounds are about 0.5 of a foot 
high and 10 to 15 feet across. The overall slopes 
average about' 0.2 percent. The mapped areas are 
irregular in shape and range from 5 acres to several 
hundred acres. 
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Bernard soil makes up 40 to 60 percent of the :nsr 
unit, and Edna soil makes up ~bout 20 to 40 p:r ThiS' soil 
Bernard soil is typically in the Interm~u~d ar~a Ii th 
is somewhat poorly drained. Edna soli IS typlca '! on e 
circular mounds or knolls. This soil is po~rly draln~. The 
soils in this complex are so intricately mixed that It IS not 
practical to separate t~em at .the. scale used for the 
maps in the back of thiS publication. . 

Typically, in unleveled areas, Bernard soli has a 
surface layer that is very dark gray clay loam about 10 
inches thick. The subsoil extends to a depth .of 60 
inches. It is slightly acid, very dark gray clay In the upper 
part of the subsoil and mildly alkaline, graYish brown clay 
in the lower part. . 

Typically, in unleveled areas, the Edna soli has a 
surface layer that is slightly acid, dark gray fine sandy l, 
loam about 8 inches thick. The subsoil extends to a 
depth of 60 inches. It is gray clay. Reaction is Slightly 
acid in the upper part of the subsoil and neutral in the 
lower part. 

Included with these soils in mapping are areas of Aris, 
Kemah, Lake Charles, Leton, Morey, and Verland soils. 
Aris, Kemah, and Morey soils generally are on mounds .; 
and knolls. Lake Charles and Veri and soils are in the 
intermound areas. Leton soils are in enclosed 
depressions. In most places, the surface layer of the 
mounds has been partly or totally removed by leveling. 

These soils are very slowly permeable. The surface 
runoff is very slow. The soils in this complex are rarely 
flooded. Edna soil tends to be droughty in the summer 
during dry periods, and it also becomes hard during ~I 
these dry periods. If dryland crops are grown, plowing, )1 
planting, and cultivating should be done in a timely /' 
manner when the soil is moist and friable. In unleveled I 
or partly leveled areas, a perched water table is within 
1.5 feet of the surface during most of the winter in the 
intermound areas and is within 2 feet of the surface on 
the mounds. In leveled areas, a perched water table is 
within 1.5 feet of the surface during most of the winter. 

The soils in this complex are mainly used as cropland 
and pastureland. The main crops are rice and soybeans. 
Some grain sorghum also is grown. 

These soils are well suited to crops. They are also well 
suited to rice production because these soils are very 
slowly permeable and are relatively easy to level. A well 
deSigned surface water management system that 
includes drainage, proper row direction, leveling, and 
irrigation water management is an important factor for 
crop production. In some places, in areas where the 
mounds are located, the soil becomes too salty after 
leveling for good crop production. When properly 
managed, these sites can become more productive in a 
few years. A well planned fertilizer program is essential 
to obtain high yields. 

These soils are well suited te;» pasture grasses A .. I 
system of field drains that has adequate outlets is 
needed to remove excess surface water. A grazing . "1 
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management program that includes fertilization increases 
forage production and improves quality. 

The soils in this complex are capable of producing 
high yields of native range grasses when properly 
managed. 

. For most urban uses, the main limitations are wetness 
and shrink-swell potential of the soils. 

The soils in this complex are in capability subclass 
IIIw. Bemard soil is in the Blackland range site. Edna soil 
is in the Claypan Prairie range site. 

Bu-Bernard-Urban land complex. This complex 
consists of a nearly level, somewhat poorly drained, 
nonsaline, loamy soil that has a clayey subsoil and 
Urban land. The slopes average about 0.2 percent. The 
mapped areas are irregular in shape and range from 5 
acres to a few hundred acres. 

~ Bernard soil makes up 30 to 60 percent of the map 
unit. Urban land makes up 30 to 50 percent. Bernard soil 

II is in open lots, yards, and other open areas. The soils in 
d this complex are so intricately mixed that it is not 
• practical to separate them at the scale used for the 

maps in the back of this publication. 
h Typically, Bernard soil has a surface layer that is very 

dark gray clay loam about 10 inches thick. The subsoil 
: extends to a depth of 60 inches. It is medium acid, very 
II dark gray clay in the upper part of the subsoil and is 

moderately alkaline, gray clay in the lower part. 
• Urban land consists of areas that have been altered or 
I obscured by buildings or other urban structures, making 
, classification of the soils impractical. Typically, these 
• structures are single-and multiple-unit ~ellings, garages, 
, sidewalks, driveways,· streets, schools, churches, 
• shopping centers, office buildings, and parking lots. 
t Areas of the Bernard soil and areas of other soils that 
II have been altered by cutting, grading, and filling make 
'1 up some of the Urban land in this map unit. In some 
~. places, the soil has not been altered but is covered by 6 
~ to 24 inches of fill material. 
P' Included in mapping are areas of Aris, Bacliff, Edna, 
• Kemah, Lake Charles, Mocarey, and Morey soils. 

The soils in this complex are very slowly permeable. 
The surface runoff is very slow. These soils are rarely 
flooded. A high water table is within 2 feet of the surface 
during the winter. 

For most urban uses, the main limitations are wetness, 
clayey texture, and high shrink-swell potential of the 
soils. 

The soils in this complex have not been assigned to a 
capability subclass or to a range site. 

Ca Caplen mucky silty clay loam. This is a nearly 
level, very poorly drained, saline, loamy soil. It is in the 
coastal marshes. The slopes average about 0.1 percent. 
The mapped areas are irregular in shape and range from 
20 acres to several hundred acres. 
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Typically, this soil has a surface layer that is 
moderately alkaline, dark gray mucky silty clay loam 
about 10 inches thick. The upper part of the underlying 
material, to a depth of 16 inches, is moderately alkaline, 
dark gray mucky silty clay loam. The middle part. to a 
depth of 35 inches, is neutral, dark gray to gray clay. The 
lower part to a depth of 60 inches is moderately alkaline, 
light gray clay loam. This soil is strongly saline 
throughout. 

Included with this soil in mapping are small areas of 
Follet, Placedo, Tatlum, and Tracosa soils. Placedo soils 
are in slightly higher positions on the landscape than 
Caplen soils. Follet, Tatlum, and Tracosa soils are in 
slightly lower positions. Also included is a soil that is 
similar to Caplen soil but is more firm within a depth of 
40 inches. The included soils make up less than 35 
percent of the map unit. 

This soil is very slowly permeable. The surface runoff 
is very slow. A permanent high water table allows very 
little water movement through the soil. This soil remains 
saturated throughout most of the year. It is covered with 
2 to 12 inches of tidal water at some time each day. This 
soil is frequently flooded by spring tides, storm tides, and 
heavy rains. It is generally so soft that it can not support 
the weight of man, livestock, or equipment. 

This Caplen soil is mainly used as habitat for wildlife. It 
is not suited to crop production or pastureland because 
of wetness, flooding, and salinity. This soil is used by 
nongame wetland wildlife and is an important part of the 
marine estuarine system. 

This soil is capable of producing high yields of range 
grasses, but it is generally not suited to livestock grazing 
because the soil can not support the weight of livestock. 

For most urban uses, the main limitations are low 
strength, wetness, and salinity. Flooding is a hazard. 

This Caplen soil is in capability subclass Villw. It is in 
the Deep Marsh range site. 

Ct--c.plen-Tracoaa complex. This complex consists 
of nearly level, very poorly drained, saline, clayey soils 
that have a clayey subsoil. These soils are in the 
marshes. The slopes average about 0.1 percent. The 
mapped areas are irregular in shape and range from 10 
acres to a few hundred acres. 

Caplen soil makes up 40 to 80 percent of the map 
unit, and Tracosa soil makes up 20 to 45 percent. 
Caplen soil generally is in the slightly higher areas. 
Tracosa soil generally is in slightly lower areas. The soils 
in this complex are so intricately mixed that it is not 
practical to separate them at the scale for the maps in 
the back of this publication. 

Typically, Caplen soil has a surface layer that is gray 
. mucky silty clay loam about 14 inches thick. The 

underlying material to a depth of 42 inches is gray clay. 
This soil is moderately saline and moderately alkaline 
throughout. 
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Typically, Tracosa soil is clay to a depth of 60 inches. 
The surface layer and upper part of the underlying 
material is dark gray, and the lower part of the underlying 
material is gray. This soil is strongly saline and 
moderately alkaline throughout. . 

Included in mapping are some small areas of Follet 
and Tatlum soils. These soils are in similar positions on 
the landscape as Tracosa soil. Also included is a soil 
that is similar to Caplen soil but is more firm within 40 
inches of the surface. 

The soils in this complex are very slowly permeable. 
The surface runoff is very slow. These soils remain 
saturated throughout the year. They are covered with 2 
to 12 inches of tidal water at some time during the day. 
These soils are frequently flooded by storm tides and 
heavy rains. Caplen soil is so fluid that it generally can 
not support the weight of man, livestock, or equipment. 

The soils in this complex are mainly used as habitat 
for wildlife. These soils are not suited to crop production 
or pastureJand because of wetness, flooding, and 
salinity. This complex is used extensively by nongame 
wetland wildlife and is an important part of the marine 
estuarine system. 

Range forage yields are high, but the soils in this map 
unit are not used as rangeland because they can not 
support the weight of livestock. 

For most urban uses, the main limitations are low 
strength, wetness, clayey texture, and salinity. Flooding 
is a hazard. 

The soils in this complex are in capability subclass 
Vlllw. Caplen soil is in the Deep Marsh range site. 
Tracosa soil is in the Tidal Flat range site. 

Ed-Edna fine sandy loam. This is a nearly level, 
poorly drained, nonsaline, loamy soil that has a clayey 
subsoil. It is on the uplands. The slopes average about 
0.2 percent. The mapped areas are irregular in shape 
and range from 5 acres to several hundred acres. 

Typically, this soil has a surface layer that is slightly 
acid, dark gray fine sandy loam about 8 inches thick. The 
upper part of the subsoil, to a depth of 26 inches, is 
medium acid, gray clay. The middle part, to a depth of 
45 inches, is neutral, light gray clay. The lower part to a 
depth of 60 inches is moderately alkaline, light brownish 
gray clay. 

Included with this soil in mapping are small areas of 
Aris, Bacliff, Bernard, Kemah, Leton, and Verland soils. 
Aris and Kemah soils are in slightly higher positions on 
the landscape than Edna soil. Bacliff, Bernard, and 
Verland soils are in slightly lower positions. Leton'soils 
are in depressional areas. The included soils make up 
less than 15 percent of the map unit. 

This soil is very slowly permeable. The surface runoff 
is very slow. This soil is rarely flooded. The high water 
table is within 1.5 feet of the surface during most of the 
winter. ~Ithough the root zone is deep, the dense, clayey 
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subsoil tends to impede the movement of air, water, and 
roots. 

This Edna soil is used as cropland, past~reland, or 
rangeland. The main crops grown include rice and 
soybeans. Some grain sorghum is grown. 

This soil is moderately suited to crops. It is well suited 
to rice production because it is very slowly permeable 
and is easy to level. A well designed surface water 
management system that includes proper row direction, 
drainage, leveling, and irrigation water management is an 
important factor for crop production. This soil tends to be 
droughty during prolonged dry periods in the summer. It 
also becomes hard during these dry, periods. If dryland 
crops are grown, plowing, planting, and cultivating should 
be done in a timely manner when the soil is moist and 
friable. Incorporating crop residue in the surface layer 
helps maintain good tilth. A well planned fertilizer 
program is essential to obtain high yields. 

This soil is well suited to pasture grasses. A system of 
field drains that has adequate outlets is needed to 
remove excess surface water. A grazing management 
system that includes fertilization increases forage yields 
and improves quality. During dry periods in the summer, 
plants on this soil show drought stress earlier thal1 on 
other soils. 

This soil is capable of producing medium yields of 
native range grasses when properly managed. The 
reduced yields are most noticeable during the summer. 

For most urban uses, the main limitations are wetness 
and high shrink-swell potential of the soil. 

This Edna soil is in capability subclass IIIw. It is in the 
Claypan Prairie range site. 

Es-Edna-Arls complex. This complex consists of 
nearly level, somewhat poorly drained and poorly 
drained, nonsaline, loamy soils that have a clayey 
subsoil. These soils are on the uplands. This map unit is 
generally associated with old stream meander systems. ~ 
Although the overall surface is plane, it has many . 
distinctive knolls and pimple mounds. In unleveled areas. 
the mounds are about 1.5 feet high and 15 to 30 feet 
across. The slopes average about 0.3 percent. The 
mapped areas are irregular in shape and range from 10 
acres to a few hundred acres. 

Edna soil makes up 45 to 70 percent of the map unit. 
Aris soil makes up 15 to 40 percent. Edna soil is in the 
intermound areas. This soil is poorly drained. Aris soil is 
on the convex knolls and pimple mounds. It is somewhat 
poorly drained. The soils in this complex are so 
intricately mixed that it is not practical to separate them 
at the scale used for the maps in the back of this 
publication. 

Typically, in un leveled areas, Edna soil has a surface 
layer that is medium acid, dark gray fine sandy loam 
about 8 inches thick. The upper part of the subsoil to a 
depth of 23 inches, ;s slightly acid, gray clay. The I~wer 
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part to a depth of 60 inches is mildly alkaline light 
brownish gray clay. ' 

Typically, in unleveled areas, Aris soil has a surface 
layer that is slightly acid, dark grayish brown fine sandy 
loam about 10 inches thick., The subsurface layer, to a 
depth of 21 inches, is slightly acid, grayish brown fine 
sandy loam. The upper part of the subsoil, to a depth of 
3~ inch~s, is Slightly acid, grayish brown clay loam that is 
mixed With about 20 percent grayish brown fine sandy 
loam. The lower part to a depth of 60 inches is mildly 
alkaline, gray clay. In areas that have been leveled, 
much of the surface layer of Aris soil has been removed 
and added to the surface of Edna soil. 

Included with these soils in mapping are areas of 
~ Bernard, Cieno, Kemah, Leton, and Verland soils. 
! The soils in this complex are very slowly permeable. 

The surface runoff is very slow. These soils are rarely 
flooded. In unleveled areas, a perched water table is 

~ within 1 foot of the surface during most of the winter in 
the intermound areas and is within 1.5 feet of the 

• surface in the mounds areas. In leveled areas, a perched 
• water table is within 1 foot of the surface during most of 
• the winter. 
!I The soils in this complex are mainly used as rangeland 

or pastureland. Some areas are used as cropland. The 
main crops are rice and soybeans. Some grain sorghum 
also is grown. 

D These soils are moderately suited to crops. They are 
I also moderately suited to rice production because 

leveling is difficult A well designed surface water 
II management system that includes drainage, proper row 

direction, leveling, and irrigation water management is an 
important factor for crop production. After some areas 
are leveled, the subsoil beneath the former mound areas 
can be so near the surface that most of the plant root 
zone is salty and moderately alkaline. This causes plants 
and fertilizer to respond differently than in surrounding 

, areas and reduces yields, especially on soil used for rice 
production. The soils in this map unit tend to be droughty 
during prolonged dry periods in the summer. They also 
become hard during these dry periods. If dryland crops 
are grown, plowing, planting, and cultivating should be 
done in a timely manner when the soil is moist and 
friable. Incorporating soil residue in the surface layer 
helps maintain good tilth. A well planned fertilizer 
program is essential to obtain high yields. 

These soils are well suited to pasture grasses. A 
system of field drains that has adequate outlets is 
needed to remove excess surface water. These soils 
tend to be droughty during prolonged dry periods in the 
summer. A grazing management program that includes 
fertilization increases forage production and improves 
quality. . 

These soils are capable of producing high yields of 
native range grasses when properly managed. Forage 
production is reduced during prolonged dry periods in the 
summer because ·of droughtiness. 
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For most urban uses, the main limitations are wetness, 
high shrink-swell potential, and the uneven topography of 
the soils. 

The soils in this complex are in capability subclass 
IIIw. Edna soil is in the Claypan Prairie range site. Aris 
soil is in the Loamy Prairie range site. 

Fo-Follet loam. This is a nearly level, very poorty 
drained, saline, loamy soil that has a loamy subsoil. It is 
in broad, tidal marshes. The slopes average about 0.1 
percent. The mapped areas are irregular in shape and 
range from 20 acres to several hundred acres. 

Typically, this soil has a surface layer that is mildly 
alkaline, gray loam about 8 inches thick. The upper part 
of the underlying material, to a depth of 40 inches, is 
moderately alkaline, light gray loam. The lower part to a 
depth of 60 inches is moderately alkaline, light gray clay 
loam. 

Included with this soil in mapping are small areas of 
Karankawa; Mustang fine sand, saline; Tatlum; Tracosa; 
and Veston soils. Karankawa, Tatlum, and Tracosa soils 
are in similar positions on the landscape as Follet soil. 
Mustang fine sand, saline, soils and Veston soils are in 
higher pOSitions. The included soils make up less than 
20 percent of the map unit. 

This soil is very. slowly permeable. The surface runoff 
is very slow. The high water table allows for very little 
water movement through the soil. This soil remains 
saturated throughout the year. It is covered daily with 2 
to 12 inches of water during high tide. This soil is 
frequently flooded by spring tides, storm tides, and 
rainstorms. 

This Follet soil is mainly used as habitat for wildlife. It 
is not suited to crop production or pastureland because 
of wetness, flooding, and salinity. This area of Follet soil 
is used extensively by nongame wetland wildlife and is 
an important part of the marine estuarine system. 

This soil produces fair yields of marsh grasses; 
however, it is seldom used as rangeland because it is 
boggy, does not have available freshwater and bedding 
areas, and is inundated by tides. Management of these 
areas is difficult. 

For most urban uses, the main limitations are wetness, 
low strength, and salinity. Flooding is a hazard. 

This Follet soil is in capability subclass Vllw. It is in the 
Tidal Flat range site. 

Fr-Francltas clay. This is a nearly level, poorty 
drained, saline, clayey soil that has a clayey subsoil. It is 
on uplands that are adjacent to coastal marshes. The 
slopes average about 0.3 percent. The mapped areas 
are irregular in shape and range from 10 acres to several 
hundred acres. 

Typically, the soil has a surface layer that is slightly 
saline, very dark gray clay about 13 inches thick. The 
next layer, to a depth of 36 inches, is moderately saline, 
dark gray clay. The upper part of the subsoil, to a depth 
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of 48 inches, is moderately saline, gray clay. The middle 
part, to a depth of 60 inches, is moderately saline, light 
brownish gray clay. The lower part to a depth of 73 
inches is mottled light gray and brownish yellow clay. 
Reaction is moderately alkaline throughout. 

Included with this soil in mapping are small areas of 
Edna, Lake Charles, Narta, and Placedo soils. Edna and 
Lake Charles soils are in higher positions on the 
landscape than Francitas soil, Placedo soils are in lower 
positions, and Narta soils are in similar positions. The 
included soils make up less than 25 percent of the map 
unit. 

This soil is very slowly permeable. The surface runoff 
is very slow. This soil is rarely flooded by storm tides and 
upland runoff. A high water table is within 1 foot of the 
surface during most of the winter. 

This Francitas soil is mainly used as rangeland. A few 
areas have been used as cropland, mainly for rice 
production, with limited success. 

This soil is poorly suited to crops. It is also poorly 
suited to rice production. To obtain acceptable yields, 
the soil must be closely managed to prevent salt buildup 
on the surface and to prevent the soil from becoming 
too saline or too dry during critical growth stages. If a 
storm tide inundates this soil, it can become moderately 
saline for several years. This soil is poorly drained; 
therefore, a system of field drains should be installed. A 
well designed surface water management sys1em that 
includes proper row direction, drainage, leveling, and 
irrigation water management is an important factor for 
crop production. Because the soil has a clayey' surface 
layer, it is difficult to till when dry; and when dry, it 
develops cracks. In this condition, water readily enters 
the soil; and as the soil becomes moist, the cracks seal 
and water movement through the soil is very slow. 
Incorporating crop residue in the surface layer helps 
maintain good tilth. A well planned fertilizer program is 
essential to obtain high yields. 

This soil is poorly suited to pasture grasses. Selecting 
a proper site and planting grasses adapted to the soil 
are important because of salinity. A system of field 
drains that has adequate outlets is needed to remove 
excess surface water., A grazing management system 
that includes fertilization increases forage yields and 
improves quality. ' 

This soil will produce high yields of marsh range 
grasses. Plant vigor can be maintained by proper 
stocking and by using a grazing rotation system. 

, Prescribed burning also can be used to maintain plant 
vigor. This Francitas soil is in pastures in the higher 
positions in the marsh. These areas are dryer than 
nearby soils and are used extensively by cattle as 

, bedding areas and as a refuge during abnormally high 
tides. Therefore, the plants in these areas generally are 
overgrazed while the plants in the lower positions in the 
marsh are lightly grazed. Management of these areas is 
difficult. 

j~ " 
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For most urban uses, the main limitations are wetness 

and salinity. Flooding is a hazard: Vw It is in 
This Francitas soil is in capability subClass I . 

the Salty Prairie rangesife. 

GaB-Galveston fine sand, undulating. !hiS is a 
gently undulating, somewhat excessively drained, 
nonsaline, sandy soil. It is on old, abandoned. beach 
ridges. The surface is plane to gently undulating. The 
slopes range from 0.2 to 5 percent. The mapped areas 
are generally oblong and range from 10 acres to several 
hundred acres. 

Typically, this soil has a surface layer th.at is neutral, 
grayish brown fine sand about 6 inches thick. T~e upper 
part of the underlying material, to a depth of 12 Inches, 
is pale brown fine sand. The middle part, to a depth of 
30 inches, is dark grayish brown fine sand. The lower 
part of the underlying material to a depth of 60 inches is 
very pale brown fine sand. Reaction is mildly alkaline in 
the underlying material. 

Included with this soil in mapping are small areas of 
Mustang, Nass, and Sabine soils. Some mapped areas, 
such as those in the city of Galveston, are areas where 
an average of 5 feet of sandy spoil material was added 
to the original surface layer many years ago. Mustang 
and Nass soils are in lower positions on the landscape - , 
than Galveston soil, and Sabine soils are in similar 
positions. The included soils make up less than 10 
percent of the map unit. 

This soil is rapidly permeable above the high water 
table. The surface runoff is very slow. The high water 
table is between depths of 3 ~nd 5 feet during most of 
the winter. This soil is occasionally flooded by storm 
tides. It is nonsaline most of the year except during 
prolonged dry periods. Without adequate rainfall, the 
surface layer can become slightly saline because of salt 
spray. The salt is readily leached from the soil during 
rainy periods. This' soil is also susceptible to wind 
erosion if it is left unprotected after being disturbed. 

This Galveston soil is used mainly as rangeland. Some 
acreage is used as pastureland. This soil is not suited to 
general cropland or pasture land because of plant 
exposure to salt spray and sandy texture. A few 
speciality crops and pasture grasses are adapted to this 
soil. 

This soil will produce moderate yields of marsh range 
grasses when properly managed. Plant vigor can be 
maintained by proper stocking and by using a grazing 
rotation ~ystem. Prescribed burning also can be used to 
maintain plant vigor. This Galve~ton soil is in large 
pastures in the higher positions in the marsh. These 
areas are dryer than nearby soils and are used 
extenSively by cattle as bedding areas and as a refuge 
during abnormally high tides. Therefore, the plants in '0 ,. 

these areas g~nera!ly are overgrazed. while the plants in I~~i 
the lower positions In the marsh are lightly grazed ""1;',~' 
Management of these areas is difficult. . 
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Galveston County. Texas 

For ~ u~ uses. the su~bility to flooding by 
storm tides, Wind damage by humcanes, and the . 
susceptibility to wind erosion when the soil is left 
unprotected for long periods are severe hazards. 
Because of the proximity of this soil to the beaches of 
the GuH of Mexico, it is often used as sites for weekend 
and summer cottages and for other related urban uses. 

This Galveston soil is in capability subclass Vie. It is in 
the Low Coastal Sand range site. 

Gc-Galve.ton-Na .. complex. This complex 
consists of gently undulating, somewhat excessively 
drained and poorty draineC:t or very poorty drained, 
nonsaline and slightly saline., sandy soils. These soils are 
on a series of old, abandoned beach ridges and in wet 
swales that parallel the Gulf of Mexico. The slopes range 
from 0.5 to 4 percent. The mapped areas are irregular in 
shape and range from 40 acres to about 1,000 acres. 

Galveston soil makes up 50 to 80 percent of the map 
unit. Nass soil makes up 15 to 30 percent. Mustang soil, 
an included soil in mapping. makes up 5 to 25 percent. 
Galveston soil is on the upper part of the ridges. It is 
somewhat excessively drained. Nass soil is in the wet 
swales. It is poorly drained or very poorly, drained. The 
soils in this map unit are so intricately mixed that it is not 
practical to separate them at the scale used for the 
maps in the back of this publication. 

Typically, Galveston soil has a surface layer that is 
medium acid, brown fine sand about 22 inches thick. The 
upper part of the underlying material, to a depth of 61 
inches, is neutral, pale brown fine sand. The lower part 
to a depth of 70 inches is medium acid, light gray fine 
sand. This soil is nonsaline throughout. 

Typically, Nass soil has a surface layer that is Slightly 
saline, moderately alkaline, very dark grayish brown very 
fine sand about 6 inches thick. The underlying material 
to a depth of 60 inches is moderately saline, moderately 
alkaline, gray very fine sand. 

Included with these soils in mapping are areas of 
Mustang and Karankawa soils. Also included is a soil 
that is similar to Nass soil. It is loamy within 40 inches of 
the surface. 

The soils in this complex are rapidly permeable above 
the high water table. The surface runoff on Galveston 
soil is very slow. The surface runoff on Nass soil is very 
slow to ponded. These soils are occasionally flooded by 
storm tides, and many areas of Nass soil are frequently 
flooded by heavy rains. Galveston soil has a high water 
table that is generally at a depth of about 36 to 60 
inches on the top of the ridges. On Nass soil, the water 
table is up to 24 inches above the surface in the center 
of the wet swales. 

The salinity varies according to the position of these 
soils on the landscape. On the ridges and on the upper 
part of the. side slopes, Galvest~n soil i~ nonsaline 
except during prolonged dry periods. Without adequate 
rainfall, the surface layer becomes slightly saline 
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because of salt spray. The salt is readily leached from 
the soil during rainy periods. The lower part of the side 
slopes is slightly saline to moderately saline most of the 
year. In the swales, Nass soil is generally moderately 
saline. but after a rain, it becomes slightly saline. This 
soil becomes extremely saline during periods of low 
rainfall in the summer. Typically. a narrow. sparsely 
vegetated strip is just above the swale. This strip is 
extremely saline most of the year. 

The soils in this complex are mainly used as 
rangeland. In addition, Nass soil is used as habitat for a 
variety of wetland wildlife. The soils in this map unit are 
not suited to general cropland or pastureland because of 
plant exposure to salt spray. In addition, these soils are 
not suited to cropland or pastureland because of salinity 
and high water table on Nass soil and because of the 
droughtiness of Galveston soil. A few speciality crops 
and pasture grasses are adapted to Galveston soil; but, 
because they occur in long, narrow strips, crop 
production is generally not economical. 

The potential range forage yields of the soils in this 
complex are medium. The plant communities are not the 
same on Galveston and Nass soils, and the soils are in 
different range sites. These differences require an 
understanding of grazing management and plant ecology 
to consistently obtain high yields. Other concerns in 
management of Nass soil involve the high water table 
and the climatically induced plant community changes 
because of the excessive salinity, which is caused by 
storm tides, or by prolonged droughts. 

Wetness and salinity are the main limitations to use of 
Nass soil for most urban uses. The susceptibility to 
flooding of these soils by storm tides and the 
susceptibility to wind erosion when Galveston soil is left 
unprotected for long periods are severe hazards. 
Because of the proximity of these soils to the beaches of 
the Gulf of Mexico. they are often used as sites for 
weekend and summer cottages and for other related 
urban uses. 

The soils in this complex are in capability subclass 
Vlw. Galveston soil is in the Low Coastal Sand range 
site. Nass soil is in the Coastal Swale range site. 

Gd-Galve.ton-Urban land complex. This complex 
consists of a nearty level, somewhat excessively drained, 
nonsaline, sandy soil and Urban land. This map unit is in 
broad, coastal areas. An average of about 5 feet of 
sandy material, which was dredged from bay and canals, 
has been added to the original soil surface in these 
areas. The slopes range from 0.2 to 0.8 percent. The 
mapped areas are irregular in shape and range from 10 
acres to 1.000 acres. 

Galveston soil makes up 30 to 50 percent of the map 
unit. Urban land makes up 20 to 50 percent. Mustang 
soil which is an included soil, makes up 10 to 30 
percent. Galveston soil is in open lots, yards, and other 
open· areas. The soils in this complex are so intricately 
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mixed that it is not practical to separate them at the 
scale used for the maps at the back of this' publication. 

Typically, Galveston soil has a surface layer that is 
brown fine sand about 20 inches thick. The upper part of 
the underlying material, to a depth of 35 inches, is light 
brownish gray fine sand. The lower part to a depth of 60 
inches is brown fine sand. This soil is nonsaline and 
moderately alkaline throughout. 

Urban land consists of soils that have been altered or 
covered by buildings or other urban structures making 
mapping impractical. Typically, these structures are 
single and multiple unit dwellings, garages, sidewalks, 
driveways, streets, schools, churches, shopping centers, 
office buildings, wharves, warehouses, railroad yards, 
and parking lots. -

Included in mapping are areas of Mustang and Nass 
soils. Also included are small areas of soils that are 
similar to Galveston soil that have loamy and clayey 
layers in the underlying material. Also, some small 
landfills and excavated areas are included in mapping. 
Most of this map unit has had an average of 5 feet of 
sandy dredged material added to the original surface 
layer in the last 100 years. 

The soils in this complex are rapidly permeable above 
the high water table. The surface runoff is very slow. The 
high water table is between depths of 2 and 5 feet 
during most of the winter. It is influenced by the amount 
of water that is allowed to infiltrate the area and by the 
water movement restriction that is created by any filling 
operation. In many areas, these soils are occasionally 
flooded by storm tides. The soils are nonsaline most of 
the year except during prolonged dry periods. Without 
adequate rainfall, the surface layer becomes Slightly 
saline because of salt spray. The salt is readily leached 
from the soil during rainy periods. This soil is susceptible 
to wind erosion if it is left unprotected after being 
disturbed. 

For most urban uses, the susceptibility to flooding by 
storm tides, wind damage by hurricanes, and the 
susceptibility to wind erosion when the soils are left 
unprotected for long periods are severe hazards. 
Because of the proximity of these soils to the beaches of 
the Gulf of Mexico, they are often used as sites for 
weekend and summer cottages and for other related 
urban uses. 

The soils in this complex have not been assigned to a 
capability subclass or to a range site. 

Gs-Galveston loamy fine sand, shell substratum. 
This is a gently undulating, somewhat excessively 
drained, nonsaline, sandy soil. It is on old, abandoned 
beach ridges. The slopes range from 0.2 to 1.5 percent. 
The mapped areas are generally oblong and range from 
10 acres to a few hundred acres. 

Typically, this soil has 'a surfac~ layer th~t is. grayish 
brown loamy fine sand abo~t 15 Inches thick. T~e upper 
part of the underlying material, to a depth of 21 Inches, 
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is brown fine sand that has a few shell fr~gments. T.he d 
lower part to a depth of 60 inches is graYish b.row~ ~an 
that has about 40 percent shell fragments. ThiS soli IS 
nonsaline and mildly alkaline throughout. 

Included with this soil in mapping are small ar~as of 
Galveston, Mustang, and Nass soils. Galveston fine sand 
is in similar positions on the landscape as Galveston 
loamy fine sand. Mustang and Nass soils are in lower 
positions. The included soils make up less than 20 
percent of map unit. . 

This soil is rapidly permeable above the high water 
table. The surface runoff is very slow. A permanent high 
water table is between depths of 30 and 50 inches. This 
soil is occasionally flooded. It is nonsaline most of the 
year except during prolonged dry periods. With~ut 
adequate rainfall, the surface layer becomes slightly .~ 
saline because of salt spray. The salt is readily leached 
from the soil during rainy periods. This soil is also 
susceptible to wind erosion if it is left unprotected after 
being disturbed. . 

This Galveston soil is used mainly as rangeland. Some 
acreage is used as pastureland. This soil is not suited to 
general cropland and pastureland because of plant 
exposure to salt spray and sandy texture. 

This soil is only suited to special truck crops that can 
tolerate salt spray. The soil has a low available water 
capacity and is droughty. It is susceptible to wind 
erosion. Incorporating crop residue in the surface layer 
improves the available water capacity and reduces soil 
loss by wind and water erosion. 

This soil is suited to pasture grasses that can 
withstand salt spray and the droughtiness of the soil. A 
grazing management system that includes fertilization 
increases forage yields and improves quality. 

This soil will produce moderate yields of native range 
grasses when properly managed. Plant vigor can be 
maintained by proper stocking and by using a grazing 
rotation system. Prescribed burning also can be used to 
maintain plant vigor. This Galveston soil is in large 
pastures in the higher positions in the marsh. These 
areas are dryer than nearby soils and are used 
extensively by cattle as bedding areas and as a refuge 
during abnormally high tides. Therefore, the plants in 
these areas generally are overgrazed while the plants in 
the lower positions in the marsh are lightly grazed. 
Management of these areas is difficult. 

For most urban uses, the susceptibility to flooding by 
storm tides, wind damage by hurricanes, and the 
susceptibility to wind erosion when the soil is left 
unprotected for long periods are severe hazards. 
Because of the proximity of this soil to the beaches of 
the Gulf of Mexico, it is often used as sites for weekend 
and summer cottages and for other related urban uses 

This Galveston soil is i~ capability subclass Vie. It is 'in 
the Coastal Sand range site. 
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~a-Han:ts clay. This is a nearly level, very poorly 
~r8lned, saline, clayey soil that has a clayey subsoil. It is 
In the coastal marshes. The slopes average about 0.1 
percent. The mapped areas are irregular in shape and 
range from 10 acres to about 300 acres. 

Typically, this soil has a surface layer that is very dark 
gray clay about 13 inches thick. It is neutral and 
moderately saline to a depth of 6 inches, and the lower 
part is moderately alkaline and strongly saline. The upper 
part of the subsoil, to a depth of 38 inches, is dark gray 
clay. The lower part to a depth of 60 inches is gray clay. 
This soil is strongly saline and moderately alkaline 
throughout the subsoil. 

Included with this soil in mapping are small areas of 
Follet, Francitas, Placedo, Tatlum, Tracosa, and Veston 
soils. Follet, FranCitas, Tatlum, Tracosa, and Veston soils 
are in slightly higher positions on the landscape than 
Harris soil, Tracosa soils are in slightly lower positions, 
and Placedo soils are in similar positions. The included 
soils make up less than 10 percent of the map unit. 

This soil is very slowly permeable. The surface runoff 
is very slow. This soil is occasionally flooded by runoff 
from the uplands, unusually high spring tides, and storm 
tides. The high water table is at or near the surface 
during most of the winter. 

This Harris soil is mainly used as rangeland and as 
habitat 'for wildlife. It is not suited to crop production or 
pastureland because of salinity and wetness. Flooding 
also is a hazard. This area of Harris soil is used 
extensively by many wetland wildlife game species. 

This soil is capable of producing high yields of marsh 
range grasses when properly managed. Plant vigor can 
be maintained by proper stocking and by using a grazing 
rotation system. Prescribed burning also can be 
effectively used to help maintain plant vigor. Proper 
location of freshwater facilities and bedding areas for 
cattle also helps achieve proper grazing. 

For most urban uses, the main limitations are wetness, 
salinity, clayey texture, and low strength. Flooding is a 
hazard. 

This Harris soil is in capability subclass Vllw. It is in 
the Salt Marsh range site. 

ImA-IJam clay, 0 to 2 percent slopes. This is a 
nearly level to gently sloping, poorly drained, saline, 
clayey soil that has a clayey subsoil. It is in the coastal 
marshes. This soil formed in materials dredged from 
bays and canals. The slopes average about 1 percent. 
The mapped areas are mostly long and narrow and 
range from 10 acres to several hundred acres. 

Typically, this soil has a surface layer that is 
calcareous. moderately alkaline. dark grayish brown clay 
about 10 inches thick. The upper part of the underlying 
material. to a depth of 35 inches. is calcareous, 
moderately alkaline, dark gray clay. The middle part, to a 
depth of 56 inches. is moderately alkaline. gray clay that 
has a few strata of sand. The lower part to a depth of 61 
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inches is neutral, bluish gray sand that has a few strata 
of sandy clay loam. This soil is moderately saline 
throughout. 

Included with this soil in mapping are Sievers soils. 
Also included are small oyster shell beds and small 
areas that are similar to Ijam soil. These included soils 
are more yellow than Ijam soil or are noncalcareous. The 
included soils make up less than 25 percent of the map 
unit. 

This soil is very slowly permeable. The surface runoff 
is very slow. This soil is rarely flooded by storm tides. 
The high water table is within 1.5 feet of the surface 
during most of the winter. Areas where dredged material 
has just been added can remain boggy for several years. 
Although the soil is generally moderately saline, the 
salinity is dependent on the original salinity of the 
dredged material and the length of time that the dredged 
material has been laid down. 

This Ijam soil is used mainly as habitat for wildlife and 
as rangeland. This soil is not suited to crop production or 
pasture because of salinity. 

This soil will produce high yields of marsh range 
grasses. In areas where dredged material has just been 
added, the plant community may not become stable for 
many years. Plant vigor can be maintained by proper 
stocking and by using a grazing rotation system. 
Prescribed burning also can be effectively used to 
maintain plant vigor. This Ijam soil is in pastures in the 
higher positions in the marsh. These areas are dryer 
than nearby soils and are used extensively by cattle as 
bedding areas and as a refuge during abnormally high 
tides. Therefore, the plants in these areas generally are 
overgrazed while the plants in the lower positions in the 
marsh are lightly grazed. Management of these areas is 
difficult. 

For most urban uses, the main limitations are wetness, 
salinity, and high shrink-swell potential of the soil. 
Flooding is a hazard. 

This Ijam soil is in capability subclass Vllw. It is in the 
Salty Prairie rang~ site. 

ImB-llam clay, 2 to 8 percent slopes. This is a 
gently sloping to strongly sloping. poorly drained. saline. 
clayey soil that has a clayey subsoil. It is in the coastal 
marshes. This soil formed in material dredged from the 
bays and canals. The slopes average about 3 percent. 
The mapped areas are mainly long and narrow and 
range from 10 acres to a few hundred acres. 

Typically, this soil has a surface layer that is 
calcareous, dark grayish brown clay about 12 inches 
thick. The upper part of the underlying material, to a 
depth of about 45 inches, is calcareous, dark gray clay. 
The lower part to a depth of about 60 inches is gray 
clay. This soil is moderately saline. moderately alkaline 
throughout. 

Included with this soil in mapping are the Sievers soils. 
Also included are small oyster shell beds and small 
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areas of soils that are similar to Ijam soil. These included 
soils are more yellow than Ijam soils or are 
noncalcareous. The included soils make up less than 25 
percent of the map unit. 

This soil is very slowly permeable. The surface runoff 
is very slow.' This soil is rarely flooded by storm tides. 
The high water table is within 1.5 feet of the surface 
during most of the winter. Areas where dredged material 
has just been added can remain boggy for several years. 
Although the soil is generally moderately saline, the 
salinity is dependent on the or,ginal salinity of the 
dredged material and the length of time that the dredged 
material has been laid down. 

This Ijam soil is mainly used as habitat for wildlife and 
as rangeland. It is not suited to crop production or 
pasture because of salinity. 

This soil will produce high yields of marsh range 
grasses. In areas where dredged material has just been 
added, the plant community may not become stable for 
many years. Plant vigor can be maintained by proper 
stocking and by using a grazing rotation system. 
Prescribed burning also can be effectively used to 
maintain plant vigor. This Ijam soil is in pastures in the 
higher positions in the marsh. These areas are dryer 
than nearby soils and are used extensively by cattle as 
bedding areas and as a refuge during abnormally high 
tides. Therefore, the plants in these areas generally are 
overgrazed while the plants in the lower positions in the 
marsh are lightly grazed. Management of these areas is 
difficult. 

For most urban uses, the main limitations are wetness, 
salinity, and high shrink-swell potential of the soil. 
Flooding is a hazard. 

This Ijam soil is in capability subclass Vllw. It is in the 
Salty Prairie range site. 

1u-IJam-Urban land complex. This complex consists 
of a nearly level, poorly drained, moderately saline, 
clayey soil that has a clayey subsoil and Urban land. The 
slopes average about O.S percent. The mapped areas 
are irregular in shape and range from 10 acres to several 
hundred acres. 

Ijam soil makes up 40 to 60 percent of the map unit. 
Urban land makes up 40 to SO. percent. Ijam soil is in the 
open areas. These soils are so intricately mixed that it is 
. not practical to separate them at the scale used for the 
maps in the back of this publication. 

Typically, Ijam soil has a surface layer that is 
calcareous, dark grayish brown clay about 12 inches 
thick. The upper part of the underlying material, to a 
depth of 40 inches, is dark gray clay. The lower part to a 
depth of 60 inches is a gray clay. This soil is moderately 
saline and moderately alkaline throughout. 

Urban land consists of soils that have been altered or 
obscured by buildings or other structures, such as 
warehouses, office buildings, sidewalks, parking lots, and 
wharves. 

Soil Surve) 

Included with these soils in mapping are areas of 
Francitas and Sievers soils. 

The soils in this complex are very slowly permeable. 
The surface runoff is very slow. These soils are rarely 
flooded by storm tides. The' permanent high water table 
is within 18 inches of the surface during most of the 
winter. Although the salinity is generally moderately 
saline, it varies depending on the original salinity of the 
dredged material and the length of time Since the 
dredged material was laid down. Because the 
permeability is very slow. the soils remain salty for a long 
period of time. 

For most urban uses, the main limitations are wetness, 
salinity, and high shrink-swell 'potential of the soils. 
Flooding is a hazard. 

The soils in this complex have not been aSSigned to a 
capability subclass or to a range site. 

Ka-Karankawa mucky loam. This is a nearly level, 
very poorly drained, saline, loamy soil that has a loamy 
subsoil. It is in the tidal marshes. This map unit typically 
contains 5 to 20 percent barren depressions and tidal 
cuts. The depressions are about 0.3 of a foot deep and 
are up to 100 feet across. The overall slopes average . 
about 0.1 percent. The mapped areas are irregular in 
shape and range from 20 acres to several hundred 
acres. 

Typically, this soil has a surface layer that is about 18 
inches thick. It is dark gray mucky loam in the upper 10 
inches and dark gray mucky fine sandy loam in the lower 
part. The upper part of the underlying material, to a 
depth of 38 inches, is light gray fine sandy loam. The 
lowest part to a depth of 60 inches is light gray loamy 
fine sand. This soil is strongly saline and moderately 
alkaline throughout. 

Included with this soil in mapping are small areas of 
Follet, Mustang, and Tatlum soils. Follet and Tatlum soils 
are in similar positions on the landscape as Karankawa 
soil. Mustang soils are in higher pOSitions. Also included 
are small areas of a soil that is similar to Karankawa soil, 
and it is also in similar pOSitions on the landscape. This 
soil is sandy throughout. The included soils make up less 
than 20 percent of the map unit. 

This soil is moderately rapidly permeable. The surface 
runoff is very slow. The high water table allows for very 
little water movement through the soil. This soil remains 
saturated throughout the year. It is covered daily with 2 ' 
to 12 inches of water during high tide and is frequently 
flooded by spring tides, storm tides, and rainstorms. 
. This Karankawa soil is used mainly as habitat for 

wildlife. It is not suited to crop production or pastureland 
because of wetness,flooding, and salinity. This area of 
K~r~nkawa ~oil is. ~sed extensively by nongame wetland 
wildlife and IS an Important part of the marine estuarine 
system. 

The potential range forage yields of this soil are 
medium. Although this soil produces adequate' yields of 
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marsh range grasses, the overall production is lowered 
because of the barren depreSSional areas. This soil is 
seldom u~ as rangeland because it is boggy, does not 
have available freshwater and bedding areas and is 
i~undated by the tides. Management of theSEi areas is 
difficult. 

For most urban uses, the main limitations are wetness 
low ~iI strength, and salinity. Flooding is a hazard. ' 
. ThiS ~arankawa soil is in capability subclass Vllw. It is 
In the Tidal Flat range site. 

. KeA-Kemah silt loam, 0 to 1 percent slopes. This 
IS a nearly level, somewhat poorly drained, nonsaline, 
loamy SOil that has a clayey subsoil. It is on the uplands. 
The slopes average about 0.3 percent. The mapped 
areas are irregular in shape and range from 5 acres to 
200 acres. 

Typically, this soil has a surface layer that is medium 
acid, dark grayish brown silt loam about 10 inches thick. 
The subsurface layer, to ~ depth of 15 inches, is strongly 
acid, grayish brown loam that has dark red mottles. The 
upper part of the subsoil, to a depth of 24 inches, is 
medium acid, mottled dark gray and grayish brown clay. 
The middle part, to a depth of 38 inches, is medium acid, 
grayish brown clay. The lower part to a depth of 60 
inches is neutral. grayish brown sandy clay loam. 

Included with this soil i~ mapping are small areas of 
Aris. Bernard. Edna. Leton, and Verland soils. Aris soils 
are in similar positions on the landscape as Kemah soil. 
Bernard, Edna. and Verland soils are in lower positions. 
Leton soils are in depressional areas. Also included are 
soils that are similar to Kemah soil that are red in the 
upper part of the subsoil. The included soils make up 
less than 10 percent of the map unit. 

This soil is very slowly permeable. The surface runoff 
is slow. This soil is rarely flooded. The high water table is 
within 1.5 feet of th'e surface during most of the winter. 

This Kemah soil is mainly used as pastureland. Some 
acreage is used as cropland. The main crops are rice 
and soybeans. 

This soil is moderately suited to crops. It is well suited 
to rice production because the soil is very slowly 
permeable and is easy to level. A well designed surface 
water management system that includes proper row 
direction. drainage. leveling, and irrigation water 
management is an important factor for crop production. 
This soil tends to be droughty during the prolonged dry 
periods in the summer. It also becomes hard during dry 
periods. If dryland crops are grown, plowing, planting, 
and cultivating should be done in a timely manner when 
soil is moist and friable. Incorporating soil residue in the 
surface layer helps maintain good tilth. In areas where 
land leveling is needed, the soil should be checked 
before leveling to ensure that it does not have a highly 
calcareous subsoil that will be near the surface after 
leveling. Plants and fertilizers respond differently in these 
calcareous areas than they do in surrounding areas. A 
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well planned fertilizer program is essential to obtain high 
yields. 

This soil is well suited to pasture grasses. A system of 
field drains that has adequate outlets is needed to 
remove excess surface water. A grazing management 
system that includes fertilization increases forage yields 
and improves quality. 

This soil is capable of producing high yields of native 
range grasses when property managed. This soil tends 
to become droughty during prolonged dry periods in the 
summer. 

For most urban uses, the main limitations are wetness 
and high shrink-swell potential of the soil. 

This Kemah soil is in capability subclass IIIw. It is in 
the Loamy Prairie range site. 

KeS-Kemah slit loam, 1 to 3 percent slopes. This 
is a gently sloping, somewhat pOorly drained, non saline, 
loamy soil that has a clayey subsoil. It is on the uplands. 
The slopes average about 2 percent. The mapped areas 
are generally elongated and parallel the distributary 
channels and drainageways. They range from about 5 
acres to 50 acres. 

Typically, this soil has a surface layer that is strongly 
acid, dark grayish brown silt loam about 11 inches thick. 
The subsurface layer, to a depth of about 17 inches, is 
strongly acid, grayish brown silt loam. The upper part of 
the subsoil, to a depth of 35 inches, is medium acid, gray 
clay. The lower part, to a depth of 60 inches, is neutral, 
grayish brown clay. The substratum to a depth of about 
70 inches is moderately alkaline, light brownish gray 
clay. 

Included with this soil in mapping are small areas of 
Aris, Bernard, Edna, Lake Charles, and Verland soils. 
These soilS are in similar positions on the landscape as 
Kemah soil. The included soils make up less than 35 
percent of the map unit. 

This soil is very slowly permeable. The surface runoff 
is moderate. This soil is rarely flooded. The high water 
table is within 1.5 feet of the surface during most of the 
winter. 

This Kemah soil is mainly used as pastureland. 
This soil is suited to crops. It is not suited to rice 

production because of ,the slope. Although the soil is 
capable of producing high yields, the areas are too long 
and narrow to economically manage and control erosion. 
Contour farming and terraces help to control erosion. 
This soil tends to be droughty during prolonged dry 
periods in the summer. It also becomes hard during dry 
periods. If dryland crops are grown, plowing, planting. 
and cultivating should be done in a timely manner when 
the soil is moist and friable. Incorporating crop residue in 
the surface layer helps maintain good tilth. A well 
planned fertilizer program is essential to obtain high 
yields. 
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This soil is well suited to pasture grasses. A grazing 
management system that includes fertilization increases 
forage yields and improves quality. 

This soil is c~pable of producing high yields of native 
range grasses when properly managed. The soil tends to 
become droughty during prolonged dry periods in the 
summer. 

For most urban uses, the main limitations are wetness 
and high shrink-swell potential of the soil. 

This Kemah soil is in capability subclass lIIe. It is in 
the Loamy Prairie range site. 

Ku-Kemah-Urban land complex. This complex 
consists of a nearly level, somewhat poorly drained, 
nonsaline, loamy soil that has a clayey subsoil and 
Urban land. The soils in this complex are on the uplands. 
The slopes average about 0.3 percent. The mapped 
areas are irregular in shape and range from 5 acres to 
several hundred acres. 

Kemah soil makes up 30 to 60 percent of this 
complex. Urban land makes up 30 to 50 percent. The 
soils in this complex are so intricately mixed that it is not 
practical to separate them at the scale used for the 
maps in the back of this publication. , 

Typically, Kemah soil has a surface layer that is 
medium acid, dark grayish brown silt loam about 10 
inches thick. The subsurface layer, to a depth of about 
15 inches, is strongly acid, grayish brown loam that has 
dark red mottles. The upper part of the subsoil, to a 
depth of 24 inches, is medium acid, mottled dark gray 
and grayish brown clay. The middle part, to a depth of 
38 inches, is medium acid, grayish brown clay that has 
yellowish brown mottles. The lower part to a depth of 60 
inches is neutral, grayish brown sandy clay loam. 

Urban land consists of areas that have been altered or 
obscured by buildings or other urban structures making 
classification of the soils impractical. Typically, these 
structures are single and multiple unit dwellings, garages, 
sidewalks, driveways, streets, schools, churches, 
shopping centers, office buildings, and parking lots. 
Areas of Kemah soil and of other soils that have been 
altered by cutting, grading, and filling make up some 
Urban land. In some places, the soil has not been 
altered but has been covered by up to 24 inches of fill 
material. 

Included in mapping are areas of Aris, Bernard, Edna, 
and Lake Charles soils. 

The soils in this complex are very slowly permeable. 
The surface runoff is slow. These soils are rarely 
flooded. A high water table is within 1.5 feet of the 
surface during most of the winter. 

For most urban uses, the main limitations are wetness 
and high shrink-swell potential of the soils. 

The soils in this complex have not been assigned to a 
capability subclass or to a range site. 

Soil survey 

LaA-Lake Charles clay, 0 to 1 percent slop~S. This 
is a nearly level, somewhat poorly drai~ed, nonsahne, 
clayey soil that has a clayey subsoil. It IS on broad 
uplands. The slopes average about 0.1 percent. The 
mapped areas are irregular in shape and range from 5 
acres to about 3,000 acres. 

Typically, this soil has a surface layer that is very dark 
gray clay about 24 inches thick. The upper part of the 
subsoil, to a depth of about 51 inches, is dark gray clay. 
The lower part to a depth of 6? inches is gray clay. This 
soil is medium acid in the upper part and grades to 
moderately alkaline in the lower part. 

Included with this soil in mapping are small areas of 
Bacliff, Bernard, Edna, Vamont, and Verland soils. Bacliff 
soils are in slightly lower positions on the landscape than 
Lake Charles soil; Bernard, Edna, and Verland soils are 
in slightly higher positions; and Vamont soils are in 
similar positions. Also included is a soil that is similar to 
Lake Charles soil but has a subsoil that is more brown. 
The included soils make up less than 5 percent of the 
map unit except in some areas the browner soil that is 
similar to Lake Charles soil makes up about. 60 percent 
of the map unit. 

This soil is very slowly permeable. The surface runoff 
is very slow. This soil is rarely flooded. During most of 
the winter, a high water table is within a depth of 1.5 
feet. 

This Lake Charles soil is used as cropland, 
pastureland, or rangeland. The main crops include rice 
and soybeans (fig.2). Some grain sorghum also is grown. 

This soil is well suited to crops. It is also well suited to 
rice production because it is very slowly permeable, 
level, and requires little leveling to flood it evenly. A well 
designed surface water management system that 
includes proper row direction, drainage, leveling, and' 
irrigation water management is an important factor for 
crop production. Because the soil has a clayey surface 
layer, it is difficult to till when dry; and when dry. it 
develops large cracks. In this condition, water readily 
enters the soil; and as the soil becomes moist, the 
cracks seal and water movement through the soil is very 
slow. Incorporating crop residue in the surface layer 
helps maintain good tilth. A well planned fertilizer 
program is essential to obtain high yields. 

This soil is well suited to pasture grasses (fig. 3). A 
system of field drains that have adequate outlets is 
needed to remove excess surface water. A grazing 
management system that includes fertilization increases 
forage yields and improves quality. 

This soil is capable of producing high yields of native 
range grasses when properly managed. 

For most urban uses, the main limitations are wetness 
clayey texture, and high shrink-swell potential of the soil: . . . . 

This Lake Charles soil is in capability subclass Ilw It is 
in the Blackland range site. . 
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Figure 2.-Thl. rice crop I. growing on Lake Charle. clay, 0 to 1 percent slop-. 

laB-lake Charles clay, 1 to 5 percent slopes. This 
is a gently sloping somewhat poorly drained, clayey soil 
that has a clayey subsoil. It is on the uplands and is 
generally adjacent to creeks and bayous. The slopes' 
average about 3 percent. The mapped areas are 
generally long and narrow and range from 5 acres to 
several hundred acres. 

Typically, this soil has a surface layer that is very dark 
gray clay loam about 38 inches thick. Reaction is 
medium acid in the upper part of the surface layer and 
neutral in the lower part. The upper part of the subsoil, 
to a depth of 55 inches, is mildly alkaline, dark gray clay. 
The lower part to a depth of 60 inches is moderately 
alkaline. gray clay. . 

Included with this soil in mapping are small areas of 
Aris. Bernard. Edna, Kemah, and Verland soils and also 
some areas of the nearly level Lake Charles soils. These 
soils are in similar positions on the landscape as Lake 

Charles soils. The included soils make up less than 15 
percent of the map unit. 

This soil is very slowly permeable. The surface runoff 
is slow. This soil is occasionally flooded. The high water 
table is within 2 feet of the surface during most of the 
winter. 

This Lake Charles soil is mainly used as pastureland 
and habitat for wildlife. 

This soil is suited to crops. It is not suited to rice 
production because of slope. Although the soil will 
produce high yields of many crops, only a few areas are 
used as cropland because of the extra effort that is 
required to control erosion and maintain high yields. 
Many places need terraces. grassed waterways. or 
diversions to control erosion. Also. most areas of this 
soil occur as narrow strips and bands along 
drainageways; therefore, it is not economically feasible 
to till these areas. 
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Figure 3.-A rice-pasture rotation system Is used In this area of Lake Charles clay, 0 to 1 percent SlOpes. The pasture Is volunteer 
vegetation. 

This soil is well suited to pasture plants. A grazing 
management system that includes fertilization increases 
forage yields and improves quality. ' 

This soil is capable of producing high yields of native 
range grasses when properly managed. 

For most urban uses, the main limitations are wetness, 
clayey texture, and high shrink-swell potential of the soil. 

This Lake Charles soil is in capability subclass lIIe. 
It is in the Blackland range site. 

Lb-Lake Charles-Urban land complex. This 
complex consists of a nearly level, somewhat poorly 
drained, nonsaline, clayey soil that has a clayey subsoil 
and Urban land. The slopes average about 0.1 percent. 
The mapped areas are irregular in shape and range from 
5 acres to several hundr.ed acres. 

Lake Charles soil makes up 35 to 75 percent of the 
map unit and Urban land makes up 25 to 60 percent. 
Lake Charles soil is in open lots, yards, and other open 
areas. The soils in this complex are so intricately mixed 

that it is not practical to separate them at the scale used 
for the maps in the back of this publication. 

Typically, Lake Charles soil has a surface layer that is 
very dark gray clay about 38 inches thick. Reaction in 
the upper part of the surface layer is medium acid, and is 
neutral in the lower part. The subsoil extends to a depth 
of 60 inches. The upper part of the subsoil is mildly 
alkaline, dark gray clay. The lower_part is moderately 
alkaline, gray clay. 

Urban land consis.ts of soils that have been altered or 
obscured by buildings or other structures making 
classification of the soils impractical. Typical structures 
are Single and multiple unit dwellings, garages, 
sidewalks, driveways, streets, schools, churches, 
shopping centers, office buildings, parking lots, and 
industrial sites. Areas of the Lake Charles soil and of 
other soils that have been altered by cutting grading 
and filling make up some Urban land. In so~e place~ 
the soil has not been altered but is Covered by 6 to 24 
inches of fill material. 
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Included in mapping are areas of Bacliff Bernard and 
Verland soils. " 

The soils in this ~mplex are very slowly permeable. 
The surface ru~off IS very slow. These soils are rarely 
flooded. The high water table is within 1.5 feet of the 
surface during most of the winter. 

For most urban uses, the main limitations are wetness 
clayey texture, and high shrink-swell potential of the ' 
soils. 

The soils in this complex have not been assigned to a 
capability subclass or to a range site. 

Le-Leton loam. This is a nearly level, poorly drained 
nonsaline, loamy soil that has a loamy subsoil. It is in old 
stream meanders and depressional areas on the 
uplands. The slopes average about 0.3 percent. The 
mapped areas range from oblong to long and narrow in 
old stream meanders and are generally circular in the 
depressional areas that are not associated with stream 
meanders. These areas range from 5 acres to about 200 
acres. 

Typically, this soil has a surface layer that is neutral, 
dark gray loam about 5 inches thick. The subsurface 
layer, to a depth of 12 inches, is neutral, gray loam. The 
upper part of the subsoil, to a depth of 26 inches, is 
neutral, gray clay loam mixed with some gray loam. The 
lower part of the subsoil to a depth of 60 inches is 
moderately alkaline, light gray clay loam. 

Included with this soil in mapping are small areas of 
Aris, Edna, Lake Charles, and Verland soils. These soils 
are in higher positions on the landscape than Leton 
soils. Also included is a soil that is similar to Leton soil 
that has a clayey subsoil. This soil is in higher positions 
on the landscape than Leton soil. The included soils 
make up less than 15 percent of the map unit. 

This soil is slowly permeable above the high water 
table. The surface runoff is very slow, or the soil is 
ponded. This soil is occasionally flooded. In areas that 
have not been drained or leveled, up to 1.5 feet of water 
stands on the surface during the winter, especially in the 
depressional areas. In leveled or drained areas, the 
water table is within 1 foot of the surface during most of 
the winter. 

This Leton soil is used as pastureland, cropland, or 
rangeland. The main crops are rice and soybeans. Some 
grain sorghum is also grown. 

This soil is moderately suited to crops. It is also 
moderately suited to rice production because it is slowly 
permeable. A well designed surface water management 

, system that includes proper row direction, drainage, 
leveling, and irrigation water management is an important 
factor for crop production. This soil is in the lowest part 
of the landscape and receives additional runoff from the 
surrounding areas. A system of field drains that have 
adequate outlets is need~ to remov~ excess s~rfa~ 
water and maintain consistent crop ytelds. Leveling IS 
more difficult in the enclosed depressional areas 
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because large amounts of fill material from the 
surrounding areas are needed to fill these depressions. 
This soil tends to remain wet for longer periodS than 
soils in the surrounding areas. A well planned fertilizer 
program is essential to obtain high yields. 

This soil is moderately suited to pa~re grasses. A 
system of field drains that has adequate outlets is 
needed to remove excess surface water and to increase 
production of pasture grasses. A grazing management 
system that includes fertilization increases forage yields 
and improves quality. 

This soil is capable of producing moderate yields of 
native range forage when properly managed. The native 
plant community consists of water-tolerant grasses, 
sedges, and rushes that are less productive and 
palatable than other grasses. 

For most urban uses, the main limitation is wetness. 
Flooding is a hazard. 

This Leton soil is in capability subclass IVw. It is in the 
Lowland range site. 

Ls-Leton-Arls complex. This complex consists of 
nearly level, poorly drained and somewhat poorly 
drained, nonsaline, loamy soils that have a loamy and 

. clayey subsoil. These soils are on the uplands. This map 
unit is associated with old stream meander systems. This 
complex consists of circular to oblong depressional 
areas and of circular mounds or knolls. The mounds are 
about 2 feet higher than the surrounding intermound 
areas and are 15 to 40 feet across. The overall slopes 
average about 0.3 percent. The mapped areas are 
generally oblong and range from 10 acres to several 
hundred acres. 

Leton soil makes up 30 to 50 percent of the map unit. 
Aris soil makes up 30 to 40 percent Edna soil, which 
was included with Leton and Aris soils in mapping, 
makes up 10 to 25 percent. Leton soil is in the circular 
to oblong depressional areas. This soil is poorly drained. 
Aris soil is on the circular mounds or knolls and also is in 
some of the intermound areas. This soil is somewhat 
poorly drained. In areas that have been leveled, much of 
the surface layer of Aris soil has been removed and 
added to the surface of Leton soil. The soils in this map 
unit are so intricately mixed that it is not practical to 
separate them at the scale used for the maps in the 
back of this publication. 

Typically, in unleveled areas, Leton soil has a surface 
iayer that is neutral dark gray loam about 5 inches thick. 
The subsurface layer, to a depth of 21 inches, is neutral 
gray loam. The upper part of the subsoil, to a depth of 
28 inches, is gray clay loam that is about 25 percent 
tongues and streaks of loam. The lower part to a depth 
of 60 inches is gray clay loam. The subsoil is moderately 
alkaline throughout. 

Typically, in unleveled areas, Aris soil has a surface 
layer of medium acid. dark grayish brown fine sandy 
loam about 10 inches thick. The subsurface layer, to a 
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depth of 19 inches, is medium acid, grayish brown fine 
sandy loam. The upper part of the subsoil, to a depth of 
4~ inch~s, is moderately alkaline, gray clay loam that is 
mixed with about 20 percent grayish brown fine sandy 
loam in the upper 12 inches. The lower part of the 
subsoil to a depth of 60 inches is moderately alkaline, 
gray clay. 

Included with these soils in mapping are areas of 
Edna, Bernard, Cieno, Kemah, and Verland soils. 

Leton soil is slowly permeable above the high water 
!able. The surface runoff is very slow. to ponded. Aris soil 
IS very slowly permeable. The surface runoff is very slow. 
These soils are rarely flooded. In unleveled areas, a 
perched water table is within 1.5 feet of the surface 
during most of the winter in the intermound areas, at a 
depth of 3 feet in the mound areas, and is 6 inches 
below the surface to 6 inches above the surface in 
depressional areas. In leveled areas, a perched water 
table is within 1.5 feet of the surface during most of the 
winter. 

The soils in this complex are mainly used as rangeland 
or pastureland. Some areas of these soils are used as 
cropland. The main crops are rice and soybeans. Some 
grain sorghum also is grown. 

These soils are suited to crops. They are poorly suited 
to rice production because they are difficult to level. A 
well designed surface water management system that 
includes drainage, proper row direction, leveling, and 
irrigation water management is an important factor for 
crop production. Leveling also makes farming operations 
easier. Before leveling an area, two factors should be 
considered. First, the subsoil in the mound areas can be 
so near the surface after leveling that most of the plant 
root zone is moderately alkaline. This causes plants and 
fertilizer to respond differently than in surrounding areas, 
especially on soils used for rice production. Second, in 
the areas where the mounds are located, the soil can 
become salty after leveling and crop yields will be 
reduced. These soils tend to be droughty during 
prolonged dry periods in the summers in the mounds 
and intermound areas. The depressional areas remain 
wet for extended periods. These soils also become hard 
during these dry periods. If dryland crops are grown, 
plowing, planting, and cultivating should be done in a 
timely manner when the soil is friable and moist. 
Incorporating soil residue in the surface layer helps 
maintain good tilth. A well planned fertilizer program is 
essential to obtain high yields .. 

These soils are moderately suited to pasture grasses. 
In unleveled areas, the uneven topography allows the 
surface of the mounds and intermounds to dry faster 
than it does in the depressional areas. These 
depressional areas remain wet for long periods. Forage 
production and quality are low in depressional a~eas. A 
system of field drains that has adequate outlets IS 
needed to remove excess surface water from the 
depressions. A grazing management program that 
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includes fertilization increases forage production and· 
improves quality. . 

The soils in this map unit are capable of prodUCing 
high yields of native range grasses when pro~er~y 
managed. Forage production and forage quality In the 
depressional areas will be low. 

For most urban uses, the main limitations are wetness, 
shrink-swell potential. and the uneven topography of the 
soils. 

The soils in this complex are in capability subclass 
IVw. Leton soil is in the Lowland range site. Aris soil is in 
the Loamy Prairie range site. 

Lx-Leton-Lake Charles complex. This complex 
consists of nearly level, poorly drained and somewhat 
poorly drained, nonsaline. loamy and clayey soils that 
have a loamy and clayey subsoil. These soils are on the 
uplands. The overall surface is plane, but it is a series of 
numerous small. oblong to elongated ridges about 0.2 of 
a foot high with small. oblong to elongated. plane to 
slightly concave flats. The slopes average about 0.3 
percent. The mapped areas are irregular in shape and 
range from 5 acres to more than 100 acres. 

Leton soil makes up 40 to 50 percent of the map unit. 
Lake Charles soil makes up 30 to 40 percent. Leton soil 
is generally on the small ridges. It is poorly drained. Lake 
Charles soil is on the lower flats. The soils in this 
complex are so intricately mixed that it is not practical to 
separate them at the scale used for the maps in the 
back of this publication. 

Typically, Leton soil has surface and subsurface layers 
that are medium acid loam about 20 inches thick. The 
surface layer is dark gray. The subsurface layer is gray. 
The upper part of the subsoil, to a depth of 33 inches, is 
neutral, gray clay loam that has tongues of loamy 
material. The middle part and lower part of the subsoil to 
a depth of 60 inches is neutral clay loam. The middle 
part is gray, and the lower part is light gray. 

Typically, Lake Charles soil has surface layer that is 
very dark gray clay about 50 inches thick. Reaction in 
th~ upper part of the surface layer is medium acid and 
neutral in the lower part. The upper part of the subsoil, 
to a depth of 55 inches. is neutral. dark gray clay. The 
lower part to a depth of 62 inches is moderately alkaline, 
gray clay. 

Included with these soils in mapping are areas of 
Bacliff, Bernard. and Verland soils. 

Leton soil is slowly permeable. The surface runoff is 
very slow. Lake Charles soil is very slowly permeable. 
The surface runoff is very slow. The soils in this map unit 
are rarely flooded. A perched water table is within 1.5 
feet of the surface during most of the winter. 

The soils in this complex are mainly used as 
pastureland or cropland. The main crops are rice and 
soybeans. Some grain sorghum is also grown. 

These soils are ~oderat~Iy suited to crops. They are 
also moderately SUited to rice. production because they 
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are slowly or very slowly permeable and are easy to 
level. A well designed surface water management 
system that includes drainage, proper row direction, 
leveling, and irrigation water management is an important 
factor for crop production. A well planned fertilizer 
program is essential to obtain high yields. 

These soils are well suited to pasture grasses. A 
system of field drains that has adequate outlets is 
needed to remove excess surface water. A grazing 
management program that includes fertilization increases 
forage production and improves quality. 

These soils are capable of producing high yields of 
native range grasses when properly managed. 

For most urban uses, the main limitations are wetness 
and shrink-swell potential of the soils. 

The soils in this complex are in capability subclass 
IVw. Leton soil is in the Lowland range site, and Lake 
Charles soil is in the Blackland range site. 

Ma-Mocarey loam. This is a nearly level, somewhat 
poorly drained, nonsaline, loamy soil that has a loamy 
subsoil. It is on the uplands. This map unit typically has a 
few circular pimple mounds. The slopes average about 
0.3 percent. The mapped areas are irregular in shape 
and range from 5 acres to about 400 acres. 

Typically, this soil has a surface layer that is mildly 
alkaline very dark gray loam about 12 inches thick. The 
upper part of the subsoil, to a depth of 22 inches, is 
dark gray clay loam. The middle part, to a depth of 38 
inches, is calcareous, light gray loam that has many 
masses of calcium carbonate. The lower part of the 
subsoil, to a depth of 52 inches, is calcareous, light gray 
loam. The substratum to a depth of 60 inches is light 
gray clay loam. Reaction is moderately alkaline 
throughout the subsoil. 

Included with this soil in mapping are small areas of 
Algoa, Bernard, Cieno, Edna, Leton, Morey, and Verland 
soils. Algoa soils are generally in slightly higher positions 
on the landscape than Mocarey soil; Bernard, Cieno, 
Edna, Leton, and Verland soils are in slightly lower 
positions; and Morey soils are in similar positions. The 
included soils make up less than 20 percent of the map 
unit. 

This soil is slowly permeable above the high water 
table. The surface runoff is very slow. This soil is rarely 
flooded. The high water table is within 2 feet of the 
surface during most of the winter. 

This Mocarey soil is mainly used as pastureland or 
cropland. The main crops are soybeans and some grain 
sorghum. Some specialty crops, such as onions and 
collard greens (fig. 4), are also grow~. . 

This soil is well suited to crops. It IS moderately SUited 
to rice production because some leveling i~ requi~~ to 
flood it evenly. This soil commonl~ has a ~Inc d~~clency 
when it is flooded for rice production. If thiS defiCiency IS 
not corrected, yields are reduced. A well. designed 
surface water management system that Includes proper 
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row direction, drainage, leveling, and irrigation water 
management is an important factor for crop production. 
A well planned fertilizer program is essential to obtain 
high yields. 

This soil is well suited to pasture grasses. A system of 
field drains that has adequate outlets is needed to 
remove excess surface water. A grazing management 
system that includes fertilization increases forage yields 
and improves quality. This soil is also used for native hay 
meadows. 

This soil is capable of producing high yields of native 
range grasses when properly managed. 

For most urban uses, the main limitation is wetness. 
This Mccarey soil is in capability subclass IIIw. It is in 

the Loamy Prairie range site. 

Mb-Mocarey-Algoa complex. This complex consists 
of gently undulating, somewhat poorly drained, 
nonsaline, loamy soils that have a loamy subsoil. These 
soils are on the uplands. This map unit is generally 
associated with old stream meander systems. Although 
the overall surface is plane, it has 20 to 40 percent 
pimple mounds. In unleveled areas, the mounds are 
about 1.5 feet high and are 15 to 40 feet across. The 
slopes average about 0.3 percent. The mapped areas 
are generally oblong and range from 10 acres to 
hundreds of acres. 

Mocarey soil makes up 30 to 50 percent of the map 
unit, and Algoa soil makes up 15 to 30 percent. Mocarey 
soil is typically in the intermound areas, but it also occurs 
on the mounds. Algoa soil is typically on the small 
pimple mounds or knolls, but it also occurs in the 
intermound areas (fig. 5). The soils in this complex are 
so intricately mixed that it is not practical to separate 
them at the scale used for the maps in the back of this 
publication. 

Typically, in unleveled areas. the surface layer of 
Mocarey soil is moderately alkaline, very dark gray silty 
clay loam about 11 inches thick. The subsoil to a depth 
of 60 inches is moderately alkaline, dark gray clay loam 
in the upper part and gray clay loam in the lower part. It 
contains brownish mottles, pitted concretions of calcium 
carbonate, and black concretions. Reaction is 
moderately alkaline throughout. 

Typically, in unleveled areas, the surface layer of 
Algoa soil is very dark gray silt loam about 12 inches 
thick. The upper part of the subsoil, to a depth of about 
18 inches, is calcareous, grayish brown loam. The 
middle part, to a depth of 43 inches. is calcareous, light 
brownish gray loam. The lower part to a depth of about 
58 inches, is light gray loam. The su,",stratum to a depth 
of 65 inches is light gray clay loam. Reaction is mildly 
alkaline in the surface layer and is moderately alkaline in 
the subsoil and substratum. 

Included with these soils in mapping are areas of 
Bernard, Cieno, Leton, and Morey soils. Also included is 
a soil that is similar to Mccarey soil but has a surface 
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Figure 4.-onlons and collard greens are two specialty crops that can be grown on soils such as lIocarey loam. 

I~yer that is lighter in color. In many areas, the dark 
surface layer of the mounds is partly or totally removed. 
This layer was often used as a source of topsoil, and it is 
still, occasionally used. In areas that have been leveled, 
the dark surface layer of the mounds was spread 
throughout the intermound areas. 

The permeability is slow in Mocarey soil and 
moderately slow in Algoa soil. The surface runoff is slow 
to medium. These soils are rarely flooded. During most 
of the winter, a perched water table is within 2 feet of 
the surface in the intermound areas and is within 3 feet 
of soil surface in the mound areas, if they are present. 

The soils in this complex are mainly used as 
pastureland or cropland. Some areas are used a~ 
rangeland. The main crop is soybeans. Some grain 
sorghum also is grown. 

These soils are moderately suited t~ crops. They are 
also moderately suited to rice production be~au~e 
leveling is difficult and water loss in thes~ sods IS more 
than in other rice-growing soils. These sods also 

commonly have a zinc deficiency when they are flooded 
for rice production. If this deficiency is not properly 
treated, yields are reduced. A well designed surface 
water management system that includes drainage, 
proper row direction, leveling, and irrigation water 
management is an important factor in managing water 
for crop production. Leveling also makes farming . 
operations easier. Before leveling an area two factors 
should be considered. First, the highly cal~areous subsoil 
can be so near the ~urface after leveling that most of 
the. ~Iant root zone IS, calcareous. This causes plants and 
fertlllz~r to respC?nd differently than in surrounding areas, 
. espeCially on solis used for nce production. Second. in 
the areas where the mounds are located the soils can 
become s~lty after leveling and crop yields will be 
reduc~ (fig. 6). ~ w~1I planned fertilizer program is 
essential to obtain high yields. 

These soils are well suited to ' pasture grasses. In 
unleveled areas, the uneven topography allows the 
surface of the mounds to dry faster than it does in the 
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intermound areas. A system of field drains that has 
adequate outlets is needed to remove excess surface 
water from the intermounds and allows more even 
grazing. A grazing management program that includes 
fertilization increases forage production and improves 
quality. 

The soils in this map unit are capable of producing 
high yields of native range grasses when properly 
managed. 

For most urban uses, the main limitations are wetness 
and the uneven topography of the soils. 

The so~ls in th.is complex are in capability subclass IIIw. 
These solis are In the Loamy Prairie range site. 

Mc-Mocarey:-Cleno complex. This complex consists 
,of gently undulating, somewhat poorly drained and poorly 
drained. nonsaline, loamy soils that have a loamy 
subsoil. These soils are on the uplands. This map unit is 
generally associated with old stream meander systems. 
Although the overall surface is plane. it has 15 to 45 
percent pimple mounds or long ridges and 15 to 30 
percent shallow depressions. In unleveled areas, the 
mounds and ridges are about 1 foot high. The mounds 
are 15 to 40 feet across. The ridges are mostly about 70 
feet wide and several hundred feet long. The 
depressions are about 0.5 of a foot lower than the 
intermounds and are 20 to 100 feet across. The overall 
slopes average about 0.5 percent. The mapped areas 
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are generally oblong and range from 10 acres to several 
hundred acres. 

Mocarey soil makes up 20 to 50 percent of the map 
unit. Ciano soil makes up 15 to 30 percent Algoa soil. 
an included soil in mapping. makes up 10 to 20 percent 
Mocarey soil is typically in the intermound area but also 
is on the mounds and ridges. This soil is somewhat 
poorly drained. Cieno soil is in the shallow depressional 
areas. It is poorly drained. Algoa soil typically is on the 
circular mounds or ridges but also is in the intermound 
areas. In many of the mound areas, the dark surface 
layer has been partly or totally removed for topsoil. The 
soils from the mounds are still used occasionally as a 
source o~ topsoil. In land leveling operations. this 
material is also spread to fill the depressions. This 
results in a spotted, light and dark landscape. The soils 
in this complex are so intricately mixed that it is not 
practical to separate them at the scale used for the 
maps in the back of this publication. 

Typically, in unleveled areas, Mocarey soil has a 
surface layer that is neutral, very dark grayish brown 
loam about 8 inches thick. The upper part of the subsoil, 
to a depth of 12 inches, is mildly alkaline, very dark 
grayish brown loam. The lower part, to a depth of 52 
inches,· is moderately alkaline, dark gray clay loam. The 
substratum to a depth of 60 inches is moderately 
alkaline, gray clay. 

Figure 5.-Mound. are a part of the .. rface relief In are .. of Mocarey-AIgoII complex. The light, circular mound. are Algoa 8011, and the 
dark a,... are MocIIrey eoII. 
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Figure 6.-The solis In this area of Mocarey-Algoa complex have been leveled. Mocarey soil Is In the dark areas, and Algoa soli Is In the 
light areas. Salt has crusted the surface of the Algoa soli. 

Typically, in unleveled areas, Cieno soil has a surface 
layer that is 11 inches thick. It is neutral, dark gray silt 
loam in the upper T inches. The lower part is neutral, 
grayish brown silt loam. The upper part of the subsoil, to 
a depth of 32 inches, is gray clay loam. The middle part, 
to a depth of 43 inches, is light gray clay loam. The 
lower part to a depth of 60 inches is light brownish gray 
clay loam. The subsoil is moderately alkaline throughout. 

Included with these soils in mapping are areas of 
Algoa, Bernard, and Leton soils. Also included is a soil 
that is similar to Mocarey soil but its surface layer is a 
lighter color. 

Mocarey soil is slowly permeable above the water 
table. The surface runoff is slow to very slow. Cieno soil 
is very slowly permeable above the water table. The 
surface runoff is very slow. These soils are rarely 
flooded. In unleveled areas, a perched water table is 
within 2 feet of the surface during most of the winter in 
the intermound areas and on the ridges, is at a depth of 

2~5 feet on the mounds, and is 12 inches below the 
surface to 2 inches above the surface in depressional 
areas. In leveled areas, a perched water table is within 2 
feet of the surface during most of the winter. 

The soils in this complex are mainly used as cropland 
or pastureland. Some areas are used as rangeland. The 
main crop is soybeans. Some grain sorghum (fig. 7) is 
also grown. 

These soils are moderately suited to crops. They are 
moderately suited to rice production because levelling is 
difficult and water loss in these soils is more than in 
other rice-growing soils. These soils also have a zinc 
deficiency in the moderately alkaline areas .when they 
are flooded for rice production. If this deficiency is not 
properly treated, yields are reduced. A well designed 
surface water management system that includes 
drainage, proper row direction, leveling, and irrigation 
water management is an important factor for crop 
production. Leveling also makes farming operations 
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Figure 7.-Soybeans is the main crop grown on Mocarey-Cleno complex. 

easier. Before leveling an area, two factors should be 
considered. First, the highly calcareous subsoil on the 
ridges, mounds, and intermounds can be so near to the 
surface after leveling that most of the plant root zone is 
calcareous. This causes plants and fertilizer to respond 
differently than in surrounding areas, especially on soils 
used for rice production. Second, in the areas where the 
mounds are located, the soils can become salty after 
leveling and crop yields will be reduced. A well planned 
fertilizer program is essential to obtain high yields. 

These soils are well suited to pasture grasses. The 
depressions remain wet for significant periods in 
unleveled areas; therefore, overall production is 
somewhat reduced. A system of field drains that has 
adequate outlets is needed to remove excess surface 
water from the depressions. A grazing management 
program that includes fertilization increases forage 
production and improves quality. 

The soils in this map unit are capable of producing 
high yields of native range grasses when properly 

managed. The forage production and forage quality in 
the depressional areas are somewhat low. 

For most urban uses, the main limitations are wetness 
and the uneven topography of the soils. 

The soils in this complex are in capability subclass 
IVw. Mocarey soil is in the Loamy Prairie range site. 
Cieno soil is in the Lowland range site. 

Md-Mocarey-Leton complex. This complex consists 
of gently undulating. somewhat poorly drained and poorly 
drained, nonsaline, loamy soils that have a loamy 
subsoil. These soils are on the uplands. This map unit is 
generally associated with old stream meander systems. 
Although the overall surface is plane. it has 15 to 35 
percent pimple mounds and 20 to 40 percent 
depressions. In unleveled areas. the mounds are about 2 
feet high and 15 to 40 feet across. The depressions are 
about 1 foot lower than the intermounds and are 40 to 
300 feet across. In leveled areas. the depressions are 
only slightly low areas. The overall slopes average about 
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0.3 percent. The mapped areas are generally oblong and 
range from 10 acres to several thousand acres. 

Mocarey soil makes up 20 to 50 percent of the map 
unit. Leton soil makes up 20 to 40 percent. Algoa soil, 
an included soil in mapping, makes up 10 to 20 percent. 
Mocarey so~ typically is in the intermound areas but also 
is on the mounds. This soil is somewhat poorly drained. 
Leton soil is in t~e depressional areas. It is poorly 
drained. Algoa soil typically is in the intermound areas 
but also is on the mounds. In many of the mound areas, 
the dark surface layer has been partly or totally removed 
for topsoil. The soils from the mounds are still used 
occasionally as a source of topsoil. This material is also 
spread to fill in depressions during land leveling 
operations. This results in a spotted, light and dark 
landscape. The soils in this complex are so intricately 
mixed that it is not practical to separate them at the -
scale used for the maps in the back of this publication. 

Typically, in unleveled areas, Mocarey soil has a 
surface layer. that is slightly acid, very dark gray loam 
about 12 inches thick. The upper part of the subsoil, to a 
depth of 24 inches, is mildly alkaline, dark gray clay 
loam. The lower part. to a depth of 60 inches is 
moderately alkaline, gray clay loam that has concretions 
of calcium carbonate. 

Typically, in unleveled areas, Leton soil has a surface 
layer that is medium acid, dark gray loam about 6 inches 
thick. The subsurface layer, to a depth of 20 inches is 
strongly acid, gray loam. The upper part of the sub;oil, 
t~ a depth of 31 inches, is neutral, gray clay loam mixed 
with 20 percent loam. The middle part, to a depth of 55 
inches, is moderately alkaline, gray clay loam. The lower 
part to a depth of 60 inches is moderately alkaline, light 
brownish gray clay loam. . 

Included with these soils in mapping are areas of 
Algoa, Bernard, Cieno, Morey, and Verland soils. Also 
included is a soil that is similar to Mocarey soil, but it has 
a surface layer that is a lighter color. 

Mocarey soil is slowly permeable. The surface runoff is 
slow to very slow. Leton soil is slowly permeable above 
the high water table. The surface runoff is very slow to 
ponded. These soils are rarely flooded. In unleveled 
areas, a perched water table is within 2 feet of the 
surface during most of the winter in the intermounds, is 
within 3 feet of the surface on the mounds, and is above 
the surface in the depressions. In some depressions, 
water is up to a foot deep for long periods. In leveled 
areas, a perched water table is within 2 feet of the 
surface during most of the winter. 

The soils in this complex are mainly used as cropland 
or pastureland. Some areas are used as rangeland. The 
main crop is soybeans. Some grain sorghum is a1so 
grown. 

These soils are moderately suited to crops. They are 
poorly suited to rice production because of the complex 
topography of the soils, w~ic~ makes level!ng diffic~lt, 
and water loss in these solis IS more than In other nce-
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growing soils. These soils also have a zinc deficiency in 
the moderately alkaline areas when they are flooded for 
rice production. If this deficiency is not properly treated, 
yields are reduced. A well designed surface water 
management system that incluf;ies drainage, proper row 
direction, leveling, and irrigation water management is an 
important factor for crop production. Leveling also makes 
farming operations easier. Before leveling an area two 
factors are to be considered. First, the highly calcareous 
subsoil in the mound and intermound areas can be so 
near to the surface after leveling that most of the plant 
root zone is calcareous. This causes plants and fertilizer 
to respond differently than in surrounding areas, 
especially on soils used for rice production. Second, in 
the areas where the mounds' are located, the soils can 
become salty after leveling and crop yields will be 
reduced. A well planned fertilizer program is essential to 
obtain high yields. 

These soils are well suited to pasture grasses. In 
unleveled areas, the uneven topography allows the soils 
on the surface of the mounds and intermounds to dry 
faster than the soils in the depressions. The depressions 
remain wet for long periods. A system of field drains that 
has adequate outlets is needed to remove excess 
surface water. A grazing management program that 
includes fertilization increases forage production and 
improves quality. 

The soils in this map unit are capable of producing 
high yields of native range grasses when properly 
managed. The forage production and forage quality in 
the depressional areas are somewhat low. 

For most urban uses, the main limitations are wetness 
and the uneven topography of the soils. 

The soils in this complex are in capability subclass 
IVw. Mocarey soil is in the Loamy Prairie range site. 
Leton soil is in the Lowland range site. 

Me-Morey slit loam. This is a nearly level, poorly 
drained, nonsaline, loamy soil that has a loamy subsoil. It 
is on the uplands. This map unit typically contains a few 
circular pimple mounds. The slopes average about 0.3 
percent. The mapped areas are irregular in shape and 
range from 5 acres to about 400 acres. 

Typically, this soil has a surface layer that is medium 
acid, very dark gray silt loam about 9 inches thick. The 
upper part of the subsoil, to a depth of 11 inches, is 
medium acid, very dark gray silt loam. The next layer, to 
a depth of 28 inches, is neutral, dark gray clay loam. The 
next layer, to a depth of 43 inches, is neutral, gray clay 
loam. The lower part of the subsoil to a depth of 60 
inches is mildly alkaline, light gray clay loam. 

Included with this soil in mapping are small areas of 
Bernard, Edna, Leton, Mocarey, and Verland soils. 
Ber~~ud, Edna, and Verland soils are in slightly lower 
posl.tlons on t~e landscape than Morey Sail; leton soils 
are In depressional areas; and Mocarey soils are in 
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similar positions. The included soils make up less than 
20 percent of the map unit. 

This soil is slowly permeable above the high water 
table. The surf~ce runoff is very slow. This soil is rarely 
flooded. The high water table is within 2 feet of the 
surface during most of the winter. 

This Morey soil is mainly used as pastureland or 
cropland. The main crop is soybeans. Some rice and 
grain sorghum are also grown. 

T.his soil is ~ell suited to crops. It is moderately suited 
to nce production because some leveling is required to 
flood it evenly. It requires removing the mounds that are 
generally present in an unleveled area. This can 
generally be done with farm leveling equipment. A well 
deSigned surface water management system that 
includes proper direction, drainage, leveling, and 
irrigation water management is an important factor for 
crop production. A well planned fertilizer program is 
essential to obtain high yields. 

This soil is well suited to pasture grasses. A system of 
field drains that has adequate outlets is needed to 
remove excess surface water. A grazing management 
system that includes fertilization increases forage yields 
and improves quality. This soil is also used for native hay 

, meadows. 
This soil is capable of producing high yields of native 

range grasses when properly managed. 
For most urban uses, the main limitations are wetness 

and clayey texture of the soil. 
This Morey soil is in capability subclass IIIw. It is in the 

Loamy Prairie range site. 

Mf-Morey-Leton complex. This complex consists of 
gently undulating, poorly drained, nonsaline, loamy soils 
that have a loamy subsoil. These soils are on the 
uplands. This complex is generally associated with old 
stream meander systems. Although the overall surface is 
plahe, it has 30 to 60 percent intermounds, 20 to 45 
percent pimple mounds, and 10 to 30 percent 
depreSSions. In unleveled areas, the mounds are about 
1.5 feet higher than the intermound areas and are 15 to 
40 feet across. In leveled areas, the depressions are 
only Slightly lower areas. The overall slopes average 
about 0.3 percent. The mapped areas are generally 
oblong and range from 10 acres to several hundred 
acres. 

Morey soil makes up 30 to 60 percent of the map unit. 
Leton soil makes up 20 to 40 percent, and a soil that is 
included with Morey and Leton soils in mapping but is 
similar to Mocarey soils, makes up 10 to 20 percent. 
Morey soil typically is in the intermound areas but also is 
on the mounds. Leton soil is in the depressional areas. 
The soil that is included with these soils in mapping are 
similar to Mccarey soils but does not have 

, accumulations of calcium carbonate. This soil typically is 
on the pimple mounds. In many areas, the dark surface 
layer on the mounds has been partly or totally removed 
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for topsoil. The soils from the leveled areas are still used 
occasionally as a source of topsoil. This material is also 
spread to fill in depressions in the land leveling 
operations. The soils in this complex are so intricately 
mixed that it is not practical to separate them at the 
scale used for the maps in the back of this publication. 

Typically, in unleveled areas, Morey soil has a surface 
layer that is medium acid, very dark gray loam about 11 
inches thick. The upper part of the subsoil, to a depth of 
18 inches, is neutral, dark gray clay loam. The lower part 
to a depth of 60 inches is moderately alkaline, gray clay 
loam. 

Typically, in unleveled areas, Leton soil has a surface 
layer that is medium acid dark gray loam about 6 inches 
thick. The subsurface layer, to a depth of 12 inches, is 
medium acid, grayish brown loam. The upper part of the 
subsoil, to a depth of 38 inches, is mildly alkaline, gray 
sandy clay loam mixed with 20 percent loamy material. 
The middle patt, to a depth of 50 inches, is moderately 
alkaline, gray sandy clay loam. The lower part to a depth 
of 60 inches is moderately alkaline, gray clay loam. 

Included with these soils in mapping are areas of 
, Bernard, Cieno, Mccarey, and Verland soils. Also 
included is a soil that is similar to Morey soil, but it has a 
surface layer that is a lighter color. It also does not have 
accumulations of calcium carbonate. 

The soils in this complex are slowly permeable above 
the water table. On Morey soil, the surface runoff is very 
slow. On Leton soil, the surface runoff is very slow to 
ponded. 'These soils are rarely flooded. In unleveled 
areas, a perched water table is within 2 feet of the 
surface during most of the winter in the intermounds 
areas, is within 3 feet of the surface on the mounds, and 
is above the surface in the depressions. In some 
depressions, water is about 1 foot deep for long periods. 
In leveled areas, a perched water table is within 2 feet of 
the surface during most of the winter. 

The soils in this complex are mainly used as cropland 
or pastureland. Some areas are used as rangeland. The 
main crop is soybeans. Some grain sorghum is also 
grown. 

These soils are moderately suited to crops. TheY. are 
poorly suited to rice production because of the complex 
topography of the soils, which makes leveling difficult, 
and water loss in these soils is more than in the other 
rice-growing soils. These soils have a zinc deficiency 
when they are flooded for rice production. If this 
deficiency is not properly treated, yields are reduced. A 
well designed surface water management system that 
includes drainage, proper row direction, leveling, and 
irrigation water management is an important factor for 
crop production. Leveling also makes farming operations 
easier. Before leveling an area, two factors are to be 
considered. First, the calcareous subsoil that sometimes 
occurs in the mounds and intermound areas can be so 
near the surface after leveling that most of the plant root 
zone is calcareous. This causes plants and fertilizer to 
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respo~d differently than in surrounding areas, especially 
on sOils used for rice production. Second, in the areas 
where the mounds are located, the soils can become 
salty after leveling and crops yields will be reduced. A 

. well planned fertilizer program is essential to obtain high 
yields. 

These soils are moderately suited to pasture grasses. 
In depreSSional areas, the soils remain wet for long 
periods. This decreases overall forage production and 
limits the selection of adapted grasses that can be 
planted in these areas. In leveled areas, the soils in the 
depreSSions do not retain much water; therefore, the 
selection of grasses that can be planted in these areas 
is not limited. A system of field drains that has adequate 
outlets is needed to remove excess surface water. A 
grazing management program that includes fertilization 
increases forage production and improves quality. 

The soils in this map unit are capable of producing 
high yields of native range grasses when properly 
managed. The forage production and forage quality in 
the depreSSional areas are somewhat low. 

For most urban uses, the main limitations are wetness 
and the uneven topography of the soils. 

The soils in this complex are in capability subclass of 
IVw. Morey soil is in the Loamy Prairie range site. Leton 
soil is in the Lowland range site. 

Mn-Mustang fine sand. This is a nearly level, poorly 
drained, nonsaline, sandy soil. It is in the coastal areas. 
The surface is plane to Slightly convex. The slopes range 
from 0.2 to 1 percent. The mapped areas are irregular in 
shape and range from 10 acres to several hundred 
acres. 

Typically, this soil has a surface layer that is mildly 
alkaline, dark gray fine sand about 3 inches thick. The 
upper part of the underlying material, to a depth of 7 
inches, is moderately alkaline, grayish brown fine sand. 
The lower part to a depth of 60 inches is moderately 
alkaline, gray fine sand. This soil is nonsaline throughout. 

Included with this soil in mapping are small areas of 
Galveston; Mustang, saline; Nass; and Veston soils. 
Galveston soils are in slightly higher positions on the 
landscape than Mustang soil. Mustang, saline, soils and 
Nass, and Veston soils are in slightly lower positions. 
Also included is a soil that is similar to Mustang soil 
except it has a high water table within 10 inches of the 
surface throughout the year. The included soils make up 
less than 15 percent of the map unit. 

This soil is rapidly permeable above the high water 
table. The surface runoff is very slow. The high water 
table is within 1 foot of the surface during most of the 
year. This soil is occasionally flooded by. sto~m tides. 
Although the surface is generally nonsallne, It becomes 
slightly saline from salt spray during prolonged dry 
periods. However, t~e salt i~ rea~i~y leached fro~ the 
soil during rainy pertods. ThiS SOil IS also su~cep~lble to 
wind erosion if it is left unprotect~d after beIng disturbed. 

Soil Survey 

This Mustang soil is mainly used as rangeland. This 
soil is not suited to cropland or pastureland because of 
plant exposure to salt spray, wetness, and sandy texture. 

This soil produces high yields of native range. gr~sses 
when properly managed. Plant vigor can be maIntained 
by proper stocking and by using a rotation grazing 
system. Prescribed burning also can effectively be used 
to maintain plant vigor. This Mustang soil is in large 
pastures in the higher positions in the marsh (fig. 8). 
These areas. are dryer than nearby soils and are used 
extenSively by cattle as bedding areas and as a refuge 
during abnormally high tides. Therefore, the plants in 
these areas generally are overgrazed while the plants in 
the lower positions in the marsh are lightly grazed. 
Management of these areas is difficult. 

For most urban uses, the main limitation is wetness. 
The susceptibility to flooding by storm tides, wind 
damage by hurricanes, and the susceptibility to wind 
erosion when the soil is left unprotected for long periods 
are severe hazards. Because of the proximity of the 
areas of this soil to the beaches of the Gulf of Mexico, 
these areas are often used as sites for weekend and 
summer cottages and for other related urban uses. 

This Mustang soil is in capability subclass Vlw. It is in 
, the Low Coastal Sand range site. 

Mp-Mustang fine sand, saline. This is a nearly 
level, poorly drained, saline, sandy soil. It is in the 
coastal areas. The surface is plane to Slightly convex. 
The slopes range from 0.2 to 1 percent. The mapped 
areas are irregular in shape and range from 10 areas to 
several hundred acres. 

Typically, this soil has a surface layer that is neutral, 
moderately saline, light gray fine sand about 13 inches 
thick. The next layer, to a depth of about 20 inches, is 
moderately alkaline, moderately saline, light brownish 
gray fine sand. The next layer to a depth of 60 inches is 
moderately alkaline, strongly saline, light gray fine sand. 

Included with this soil in mapping are small areas of 
Karankawa, Nass, Veston, and Mustang fine sand soils. 
Karankawa soils are in slightly lower positions on the 
landscape than Mustang soil. Nass and Veston soils are 
in slightly higher positions. Mustang soils are not saline. 
The included soils make up less than 15 percent of the 
map unit. 

This soil is rapidly permeable above the high water 
table. The surface runoff is very slow. The high water 
table is within 0.5 of a foot of the surface throughout 
most of the year. This soil is frequently flooded by 
abnormally high spring tides and storm tides. The salinity 
is generally moderately saline, but it becomes strongly 
saline for some periods during the year. 

This Mustang soil is mainly used as rangeland. It is not 
suited to cropland or pastureland because of plant 
exposure to salt spray, wetness, and sandy texture. 

The potential range forage yields of this soil are low. 
This soil produces a scattered stand of marsh grasses 
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figure 8.-These cattle are resting on Mustang fine sand in the Low Coastal Sand range site. The area has been mowed to control 
unpalatable plants. 

"--------

that is partly made up of low quality, unpalatable 
grasses. Plant vigor can be maintained by proper 
stocking and by using a rotation grazing system. 
Prescribed burning can be used in some cases to 
maintain plant vigor. 

For most urban uses, the main limitation is wetness. 
The susceptibility to flooding by storm tides and wind 
damage by hurricanes are severe hazards. 

This Mustang soil is in capability subclass Vlw. It is in 
the Coastal Swale range site. 

Ms-Mustang fine sand, slightly saline-strongly 
saline complex. This complex consists of nearly level to 
gently sloping, poorty drained, nonsaline and saline, 
sandy soils. These soils are in the coastal areas. This 
map unit is a complex of salinity phases. It generally 
parallels the area immediately above the tidal influence 
of the bays that are associated with Galveston Island 
and Bolivar Peninsula. The higher areas in this map unit 
are slightly convex, and the lower areas are slightly 
concave. Slight undulation occurs within short distances. 

The slopes range from about 0.3 to 1.5 percent. The 
mapped areas are irregular in shape and range from 5 
acres to about 100 acres. 

Mustang fine sand, slightly saline soil, makes up 40 to 
65 percent of the map unit. Mustang fine sand, strongly 
saline soil, makes up 30 to 60 percent. Mustang, slightly 
saline, soil is in the slightly convex, higher parts of the 
map unit. Mustang strongly saline, soil is in the slightly 
concave lower part that is typified by a sparse vegetative 
cover. The soils in this complex are so intricately mixed 
that it is not practical to separate them at the scale used 
for the maps in the back of this publication. 

Typically, Mustang fine sand, slightly saline, soil has a 
surface layer of dark grayish brown fine sand about 18 
inches thick. The underlying material to a depth of 60 
inches is fine sand that is grayish brown in the upper 
part and gray in the lower part. This soil is moderately 
alkaline throughout. 

Typically, Mustang fine sand, strongly saline, soil has a 
surface layer of dark grayish brown fine sand about 6 
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!nches ~hick. ~he underly.ing material to a depth of 60 
Inch~s IS graYish brown fine sand. This soil is moderately 
alkaline throughout. . 

Included with these soils in mapping are areas of 
Fo.llet, Karankawa, and Veston loam, strongly saline, 
sOII~ .. Follet and Karankawa soils are in slightly lower 
positions on the landscape than the soils in this 
complex, and Veston soil is in similar position as 
Mustang, strongly saline, soil. 
Th~ soils in this map unit are rapidly permeable above 

the high ~ater table. The surface runoff is very slow. 
Mustang fine sand, strongly saline, soil is frequently 
fl~oded by abnormally high spring tides and by heavy 
ral~~ and st~rm tides. Mustang fine sand, slightly saline, 
sOil I~ o~caslonal~y flooded by storm tides. Mustang soil 
that IS slightly saline has a high water table within 0.5 
fo<:»t of t~e surface during most of the winter. Mustang 
sOil that IS strongly saline has a high water table at or 
near the surface most of the year. 

The salinity varies according to the position of these 
sOils on the landscape. Salt spray increases salinity in 
the. surface layer of the slightly saline Mustang soil 
dUrl~g. the ~ummer or during prolonged dry periods. The 
sal~ IS readily leached from the surface during rainy 
periods. !:luring dry periods in the summer, continued 
evaporation from the surface causes the salinity to 
increase dramatically on the surface of the strongly 
saline Mustang soil. 

The· soils in this complex are mainly used as. 
rangeland. These soils are not suited to cropland or 
pastureland because of salinity. Flooding is a hazard.' 

The potential range forage yields of these soils are 
m~d.ium. Alth~ugh the Mustang fine sand, slightly saline, 
salliS productive, the low productive capacity of Mustang 
fine sand, strongly saline, soil, decreases the overall 
forage production. Mustang, slightly saline, soil produces 
high yields of marsh range grasses. Mustang, strongly 
saline, soil produces only a sparsely vegetated plant 
community of low producing marsh range grasses and 
forbs that are not very palatable for livestock. 

For most urban uses, the main limitations are wetness 
and salinity. The susceptibility to flooding and wind 
damage by hurricanes are hazards. 

The soils in this complex are in capability subclass 
Vlw. Mustang, slightly saline, soH is in the Low Coastal 
Sand range site. Mustang, strongly saline soil, is in the 
Salt Flat range site. 

Mt-Mustang-Nass complex. This complex consists 
of gently undulating, poorly drained ~nd very poor~y 
drained, nonsaline to moderately saline, sandy sOils .. 
These soils are on a series of old, abandoned beach. 
ridges and in wet swales that parallel the Gulf of MeXICO. 
The slopes average about 2 percent b~t range ~rom 0.5 
to 3.0 percent. The mapped areas are Irregular In shape 
and range from 40 acres to about 1,500 acres. 

Soil Survey 

Mustang soil makes up 50 to 75 percent of the map . 
unit. Nass soil makes up from 25 to 40 percent. Mustang 
soil is on the ridges. Nass soil is in the wet swales. The 
soils in this complex are so intricately mixed and some 
soil areas are so narrow and long that it is not practical 
to separate them at the scale used for the maps in the 
back of this publication. 

Typically, Mustang soil has a surface layer that is dark 
grayish brown fine sand about 14 inches thick. The 
underlying material to a depth of 60 inches is light 
brownish gray fine sand. This soil is nonsaline and 
moderately alkaline throughout. 

Typically, Nass soil has a surface layer that is slightly 
saline, very dark gr~ish brown loamy very fine sand 
about 4 inches thick that has a few shell fragments more 
than 2 millimeters in size. The next layer, to a depth of 
15 inches, is slightly saline, grayish brown very fine sand. 
The underlying material to a depth of 60 inches is 
moderately saline, grayish brown very fine sand. This soil 
is moderately alkaline throughout. 

Included with these soils in mapping are areas of 
Galveston, Karankawa, Mustang, strongly saline, soils. 
Also included is a soil that is similar to Nass soil that is 
loamy within 40 .inches of the surface. 

The soils in this complex are rapidly permeable above 
the high water table. The surface runoff is very slow on 
Mustang soil, and is very slow to ponded on Nass soil. 
Nass soil is occasionally flooded by storm tides and is 
frequently flooded by heavy rains. Mustang soil is 
occasionally flooded by storm tides. 

Mustang soil has a high water table that is generally 
about 6 inches below the surface layer on the ridges. On 
Nass soil, the high water table is 6 to 24 inches above 
the surface in the center of the wet swales. 

The salinity varies according to the position of these 
soils on the landscape. On the ridges and in the upper 
pa~ of the side slopes, Mustang soil is nonsaline except 
dUring prolonged dry periods. Without adequate rainfall, 
the surface layer becomes slightly saline because of salt 
s~ray. T~e salt is readily leached from the soil during 
rainy periods. The lower part of the side slopes is slightly 
saline to moderately saline most of the year. In the 
swales, ~as~ soil is gene~ally moderately saline; but, 
after a rain, It becomes slightly saline. Thjs soil becomes 
extremely. saline during periods of low rainfall in the 
~ummer. Typically, a nar~ow, ~p~rsely vegetated strip is 
Just above the swale. ThiS striP IS extremely saline most 
of the year. 

The' soils in thi~ ~omplex are mainly used as 
ran~eland. In addltl~n, .Nass soil is used as habitat for a 
varle~ of wetland Wildlife. The soils jn this map unit are 
not SUited to general cropland or pastureland because of 
pl~nt exposure to salt spray. In addition, Nass soil is not 
sUI~ed to cropland or pastureland because of salinity and 
a high water table. . 

The ~otelitial r~nge forage yields of the soils in this 
map Unit are medium .. The plant communities are not the 
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same on Mustang and Nass soils. and the soils are in 
different range sites. These differences require an 
understanding of grazing management and plant ecology 
to consistently obtain high yields. Other concerns in 
management of Nass soil involve the water table and the 
climatically induced plant community changes because 
of the excessive salinity caused by storm tides or by 
prolonged droughts. 

Wetness and salinity are the main limitations to use of 
Nass soil for most urban uses. Flooding is a hazard on 
Mustang and Nass soil. Because of the proximity of 
these soils to the beaches of the Gulf of Mexico, they 
are often used as sites for weekend and summer 
cottages and for other related urban uses. 

The soils in this complex are in capability subclass 
Vlw. Mustang soil is in the Low Coastal Sand range site. 
Nass soil is in the Coastal Swale range site (fig. 9). 
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Mu-lluatang-Urban land complex. This complex 
consists of a nearty level, poorly drained, nonsaIine, 
sandy soil and Urban land. These soils are in the coastal 
areas. They are mainly sandy material that was dredged 
from bay and canals. This material has been added to 
the surface of the original sandy soil. The slopes range 
from 0.2 to 0.8 percent. The mapped areas are irregular 
in shape and range from 10 acres to several hundred 
acres. 

Mustang soil makes up 50 to 80 percent of the map 
unit. Urban land makes up from 20 to 40 percent. 
Mustang soil is in open lots, yards, and .o~er open . 
areas. The soils in this complex are so IntriCately mixed 
that it is not practical to separate them at the scale used 
for the maps in the back of this publication. 

Mustang soil has a surface layer that is neutral, 
grayish brown fine sand about 18 inches thick. The 

-I 
........ complex. the MIl In the lighter ........ Muateng soil In the Low Coastal SMd range site. The soli In the clerk ....... 

figure t. n ,,-
.... eoilin the eo.taI sw ... range site. 
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up~er part ~f the underlying material, to a depth of about 
35 Inches, IS neutral, light brownish gray fine sand. The 
I~wer part ~o a depth of 60 inches is moderately alkaline 
light gray fine sand. This soil is nonsaline throughout. ' 

Urban land consists of soils that have been altered or 
cover!3d ~y build~ngs or other urban structures making 
~applng Impractical. Typically, these structures are 
sl~gle and multiple unit dwellings, garages, sidewalks, 
driveways, streets, shop~jng centers, office buildings, 
wharves, w~rehouses, railroad yards, and parking lots. 

Included In mapping are areas of Galveston, 
Karankawa, and Nass soils. Also included are some 
areas of soils that are similar to Mustang soil that have 
loamy and clayey layers in the underlying material. Also 
some. small landfills and excavated areas are included in 
mapping. Most of this map unit has had an average of 2 
feet of sandy dredged material added to the original 
surface layer in the last 80 years. 
Th~ soils in this complex are rapidly permeable above 

t~e high water table. The surface runoff is very slow. Th. 
high water table is within 1 foot of the surface during 
most o! the year. These soils are occasionally floo(..~d by 
sto~m tides. They are nonsaline most of the year except 
dUring prolonged dry periods. During these dry periods, 
the surface layer becomes slightly saline because of the 
s~lt spr~y. T~~ salt is readily leached from the soil by 
rain. ThiS SOil IS also susceptible to wind erosion if it is 
left unprotected after being disturbed. 

For most urban uses, the main limitation is wetness. 
The susceptibility to flooding by storm tides wind 
damage by hurricanes, and the susceptibilitY to wind 
erosion if the soil is left unprotected for long periods are 
severe hazards. Because of the proximity of these soils 
to the beaches of the Gulf of Mexico, they are often 
used as sites for weekend and summer cottages arid for 
other related urban uses. 

The soils in this complex have not been assigned to a 
capability subclass or to a range site. 

Na-Narta fine sandy loam. This is a nearly level, 
somewhat poorly drained, moderately saline, loamy soil 
that has a clayey subsoil. It is on the uplands that border 
the coastal marsh. The slopes average about 0.3 
percent. The mapped areas are irregular in shape and 
range from 5 acres to about 1,000 acres. 

Typically, this soil has a surface layer that is 
moderately saline, mildly alkaline, dark gray fine sandy 
loam about 9 inches thick. The upper part of the subsoil, 
to a depth of 14 inches, is very dark gray' clay. The 
middle part, to a depth of 38 inches, is gray clay. The 
lower part to a depth of '60 inches is light gray clay. This 
soil is moderately saline and moderately alkaline 
throughout the subsoil. · 

Included with this soil in mapping are small areas of 
Bernard, Edna, Francitas, and Placedo ~~ils. Bernard 
and Edna soilS are in slightly higher PO~ltlons ~n ~h~ 
landscape than Narta soil. Francitas solis are In Similar 

Soil Survey 

positions. Placedo soilS are in slightly lower positions. 
The included soils make up less than 20 percent of the 
map unit. 

This soil is very slowly permeable. The surface runoff 
is very slow. This soil is rarely flooded by heavy rains 
and storm tides. The high water table is within 1 foot of 
the surface during most of the winter. 

This Narta soil is used as rangeland and as habitat for 
wildlife. This soil is not suited to crop production or to 
pasture land because of salinity. 

This soil produces high yields of marsh range grasses. 
Plant vigor can be maintained by proper stocking and 'by 
using a grazing rotation system. Prescribed burning can 
be effectively used to maintain plant vigor. This Narta 
soil is in p~sture in the higher positions near the marsh. 
These areas are dryer than nearby soils and are used 
extensively by cattle as bedding areas and as a refuge 
during abnormally high tides. Therefore, the plants in 
these areas generally are overgrazed while the plants in 
the lower positions in the marsh are lightly grazed. 
Management of these areas is difficult. 

For most urban uses, the main limitations are wetness, 
high shrink-swell potential, and salinity. The susceptibility 
to flooding by storm tides is a hazard. 

This Narta soil is in capability subclass Vis. It is in the 
Salty Prairie range site. 

Ns-Nass very fine sandy loam. This is a nearly 
lev!3l, very poorl¥ dr~in~d, slightly saline to strongly 
sahne, sandy SOIl. It IS In the enclosed depressional 
coastal areas that parallel the coastline. The surface is 
concave. The slopes average about 0.3 percent. The 
mapped areas are circular to elongated and range from 
10 acres to about a hundred acres. 

Typically, this soil has a surface layer that is slightly 
saline, mildly alkaline, dark gray very fine sandy loam 
about 27 inches thick. The upper part of the underlying 
material, to a depth of 44 inches, is moderately saline, 
gray loamy very fine sand. The middle part, to a depth of 
57 inches, is strongly saline, dark grayish brown very fine 
sand. The lower part of the underlying material to a 
depth of 65 inches is strongly saline, gray very fine sand. 
Reaction is moderately alkaline throughout the 
underlying material. 

Included with this soil in mapping are small areas of 
Mustang and Karankawa soils. Mustang soils are in 
higher positio~s on the landscape than Nass soil. 
K~ranka~a ~o~ls are in lower pOSitions. Also included is a 
soli t.hat IS slmll~r to Nass soil that is loamy throughout. 
The Inc!uded SOils make up less than 20 percent of the 
map Unit. 

This soil is rapidly permeable above the high water 
table. The surface ru~off is very slow, or the soil is 
p~nded. Most of the time, the high water table is near 
the surface. or up .to 2 fee~ of water stands on the 
surface. ThiS soli IS occaSionally flooded by storm tides 
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and heavy rains. A few areas of this soil are frequently 
flooded. 

Salinity varies according to the season of the year and 
the pos~on of the soil on the landscape. Generally, the 
upper part of the soil becomes slightly saline to 
moderately saline during the winter but is strongly saline 
during dry periods in the summer. Generally a soil that is 
!'lore ~line has been exposed to more freq~ent tidal 
Inundation or has a permanent high water table at or 
below the surface. 

This Nass soil is used as rangeland. It is also used as 
habitat for wildlife and is used by a variety of wetland 
wildlife. This soil is not suited to cropland or pastureland 
because of salinity and wetness. 

The potential range forage yields of this soil are 
medium. Plants in the native plant .community are 
generally less palatable and less productive than those 
in other areas. Other concerns in management involve 
the high water table and the Climatically induced plant 
community changes because of excessive salinity, which 
is caused by storm tides, or because of prolonged 
droughts. Generally, only the edges of this area are 
easily accessible to livestock; therefore, livestock use is 
limited. 

For most urban uses, the main limitations are wetness 
and salinity. The susceptibility to flooding by storm tides 
and wind damage by hurricanes are severe hazards. 
Because of the proximity of this soil to the beaches of 
the Gulf of Mexico, it is sometimes used as sites for 
weekend and summer cottages (fig. 10). 

This Nass soil is in capability subclass Vllw. 1t is in the 
Coastal Swale range site. 

Nx-Naaa-Galv.ston complex, shell substratum. 
This complex consists of gently undulating, very poorly 
drained and somewhat excessively drained, nonsaline to 
moderately saline, sandy soils that have a sandy subsoil. 
These soils are in the coastal areas. They are on a 
series of old, abandoned beach ridges and in wet swales 
that parallel the Gulf of Mexico. The slopes average 
about 2.5 percent but range from 0.5 to 4.0 percent. The 
mapped areas are irregular in shape and range from 40 
acres to about 200 acres. 

Nass soil makes up 30 to 60 percent of the map unit. 
Galveston soil makes up 20 to 45 percent, and a soil 
that is included with Nass and Galveston soils in 
mapping but is similar to Mustang soils makes up 20 to 
40 percent. Nass soil is in the wet swales. Galveston soil 
is on the upper part of the ridges. The soil that is 
included with these soils in mapping but is similar to 
Mustang soils and contains many shell fragments is on 
the lower part of the ridges. The soils in this complex are 
so intricately mixed and some soil areas are so narrow 
and long that it is not practical to separate them at the 
scale used for the maps in the back of this publication. 

Typically, Nass soil has a surface la~ that is black 
loamy very fine sand about 10 inches thick that has a 
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few shell fragments up to 10 millimeters in size. The 
undertying material to a depth of 60 inches is dark gray 
loamy fine sand that has about 20 percent shell 
fragments more than 2 millimeters in size. This soil is 
moderately saline, moderately alkaline throughout. 

Typically, Galveston soil has a surface layer that is 
very dark gray fine sand about 11 inches thick that has a 
few shell fragments more than 2 millimeters in size. The 
underlying material to a depth of 60 inches is grayish 
brown sand that has about 20 percent shell fragments 
more than 2 millimeters in size. This soil is nonsaline and 
moderately alkaline throughout 

Included with these soils in mapping is Karankawa 
soils. Also included is a soil that is similar to Nass soil 
that is loamy within 40 inches of the surface. 

The soils in this complex are rapidly permeable above 
the high water table. The surface runoff is very slow to 
ponded on Nass soil, and it is very slow on Galveston 
soil. Nass soil and Galveston soil are occasionally 
flooded by storm tides. Nass soil also is frequenUy 
flooded by heavy rains. 

On Galveston soil, the high water table is typically at a 
depth of about 50 inches on the high ridges. On Nass 
soil, it is 6 to 24 inches above the surface in the center 
of the wet swales. 

The salinity varies according to the position of these 
soils on the landscape. On the ridges and in the upper 
part of the side slopes, Galveston soil is nonsaline 
except during prolonged dry periods. Without adequate 
rainfall, the surface layer becomes slightly saline 

. because of salt'spray. The salt is readily leached from 
the soil during rainy periods. The lower part of the side 
slopes is slightly saline to moderately saline most of the 
year. In the swales, Nass soil is generally moderately 
saline, but after a rain, it becomes slightly saline. This 
soil becomes extremely saline during periods of low 
rainfall in the summer. Typically, a narrow, sparsely 
vegetated strip is just above the swale. This strip is 
extremely saline most of the year. 

The soils in this complex are mainly used as 
rangeland. In addition, Nass soil is used as habitat for a 
variety of wetland wildlife. The soils in this map unit are 
not suited to general cropland or pastureland because of 
plant exposure to salt spray. In addition, these soils are 
not suited to cropland or pastureland because of salinity 
and high water table on Nass soil and because of the 
droughtiness of Galveston soil. A few speciality crops 
and pasture grasses are adapted to the Galveston soils; 
but because these areas occur in long, narrow strips, 
crop production is not economical. 

The potential range forage yields of the soils in this 
complex are medium. The plant communities are not the 
same on Nass and Galveston soils, and the soils are in 
different range sites. These differences require an 
understanding of grazing management and plant ecology 
to consistently obtain high yields. Other concerns in 
management of Nass soil involve the high water table 
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Figure 10.-Thl. beach hou .. I. under conatructl.on on N_ very fine andy loam. Soli material I. being added to raise the 8011 surf_ 
above the high water table. 

and the climatically induced plant community changes 
because of the excessive salinity, which is caused by 
storm tides, or because of prolonged droughts. 

Wetness and salinity are the main limitations to use of 
Nass soil for most' urban uses. The susceptibility to 
flooding and wind damage from hurricanes are hazards 
on the Nass and Galveston soils, and the susceptibility 
to wind erosion when the soil is left unprotected for long 
periods is an additional hazard on Galveston soil. 
Because of the proximity of these soils to the beaches of 

the Gulf of Mexico, they are often used as sites for 
weekend and summer cottages and for other related 
urban uses. 

The soils in this co"llplex are in capability subclass 
Vlw. Nass soil is in the Coastal Swale range site. 
Galveston soil is in the Low Coastal Sand range site. 

Pa-Plt., sand. Pits is an area from which sand has 
been mined. It is mainly in areas of Aris soil. The 
mapped areas range from 4 acres to about 200 acres. 
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Pits is not suitable for farming. Some of the 
abandoned areas can be reclaimed and used as habitat 
for wildlife or for water storage. 

Pits has not been assigned to a capability subclass or 
to a range site. 

Pd-Placedo clay. This is a nearly level, very poorly 
drained, saline, clayey soil that has a clayey subsoil. It is 
in the coastal marshes. The slopes average about 0.1 
percent. The mapped areas are irregular in shape and 
range from 10 acres to several hundred acres. 

Typically, this soil has a surface layer that is 28 inches 
thick. It is dark gray clay in the upper part and grades to 
gray clay in the lower part. The upper part of the 
underlying material, to a depth of 36 inches, is light gray 
clay. The lower part to a depth of 60 inches is light gray 
sandy clay. This soil is strongly saline and moderately 
alkaline throughout. 

Included with this soil in mapping are small areas of 
Follet, Francitas, Harris, Tatlum, Tracosa, and Veston 
soils. Francitas soils are in slightly higher positions on 
the landscape than Placedo soil; Follet, Tatlum, Tracosa, 
and Veston soils are in slightly lower positions; and 
Harris soils are in similar positions. The included soils 
make up less than 15 percent of the map unit. 

This soil is very slowly permeable. The surface runoff 
is very slow. This soil is frequently flooded by heavy 
rains, unusually high spring tides, and storm tides. The 
high water table is at or near the surface most of the 
year. 

This soil is mainly used as rangeland and as habitat 
for wildlife. It is not suited to crop production or 
pastureland because of salinity and flooding. This soil is 
used extensively by many of the wetland wildlife game 
species. 

This soil is capable of producing high yields of marsh 
range grasses when properly managed. Plant vigor can 
be maintained by proper stocking and by using a grazing 
rotation system. Prescribed burning also can be 
effectively used to maintain plant vigor. 

For most urban uses, the main limitations are wetness, 
salinity, clayey texture, and low strength. Flooding is a 
hazard. 

This Placedo soil is in capability subclass Vllw. It is in 
the Salt Marsh range site. 

Sa-Sabine loamy fine sand. This is a gently 
undulating, somewhat excessively drained, nonsaline, 
sandy soil. It is in the coastal areas and is on the old, 
abandoned beach ridges. The slopes range from 0.2 to 1 
percent. The mapped areas are generally oblong and 
range from 10 acres to several hundred acres. 

Typically, this soil has a surface layer that is Slightly 
acid very dark grayish brown IQamy fine sand about 14 
inch~s thick. The upper part of the underlying material, 
to a depth of 30 inches, is slightly acid, brown fine sand. 
The middle part, to a depth of 60 inches, is neutral, light 
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brownish gray loamy fine sand. The lower part to a depth 
of 75 inches is moderately alkaline, light gray fine sand. 
This soil is nonsaline throughout. 

Included with this soil in mapping are small areas of 
Galveston, Mustang, and Nass soils. Galveston soil is in 
similar positions on the landscape as Sabine soil. 
Mustang and Nass soils are in lower positions. The 
included soils make up less than 10 percent of the map 
unit. . 

This soil is rapidly permeable above the high water 
table. The surface runoff is very slow. The high water' 
table is at a depth of 2.5 to 4 feet. This soil is rarely 
flooded by storm tides and hurricanes. It is nonsaline 
most of the year except during prolonged dry periods. 
Without adequate rainfall, the surface layer becomes 
slightly saline because of salt spray. The salt is readily 
leached from the soil during rainy periods. This soil is 
also susceptible to wind erosion if it is left unprotected 
after being disturbed. 

This Sabine soil is mainly used as rangeland or 
pastureland. A few areas are used for speciality crops. 
This soil is not suited to general cropland or pastureland 
because of plant exposure to salt spray and sandy 
texture. 

This soil is suited to specific truck crops that can 
tolerate salt spray. Because of its low available water 
capacity, this soil is droughty. Incorporating crop residue 
in the surface layer improves the available water 
capacity and reduces soil loss by wind and water erosion. 

This soil is suited to only certain pasture grasses that 
can withstand salt spray and the droughtiness of the soil. 
A grazing management system that includes fertilization 
increases forage yields and improves quality. 

This soil produces high yields when properly managed. 
Plant vigor should be maintained by proper stocking and 
rotating grazing. Prescribed buming also can be 
effectively used to help maintain plant vigor. This Sabine 
soil is in pastures in the higher positions near the marsh. 
These areas are dryer than nearby soils and are used 
extensively by cattle as bedding areas and as a refuge 
during abnormally high tides. The plants in these areas 
generally are overgrazed while the plants in the lower 
positions in the marsh are lightly grazed. Management of 
these areas is difficult. 

For most urban uses, the susceptibility to flooding by 
storm tides, wind damage by hurricanes, and the 
susceptibility to wind erosion when the soil is left 
unprotected for long periods are severe hazards. 
Because of the proximity of this soil to the beaches of 
the Gulf of Mexico, it is used as sites for weekend and 
summer cottages and for other related urban uses. 

This Sabine soil is in capability subclass Ills. It is in the 
Coastal Sand range site. 

SeB-Slevers loam, 0 to 3 percent slopes. This is a 
nearly level to gently sloping, somewhat poorly drained, 
moderately saline, loamy soil that has a loamy subsoil. It 
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is in t~e coastal marshes. This soil formed from loamy 
matenals dredged from canals, ditches, and waterways. 
The slopes average about 1 percent. The mapped areas 
are long and narrow in shape and range from 10 acres 
to several hundred acres. 

Typically, this soil has a surface layer that is grayish 
brown loam about 12 inches thick. The upper part of the 
underlying material, to a depth of 15 inches, is dark 
grayish brown stratified loam. The next layer, to a depth 
of 24 inches, is mottled dark grayish brown, light gray, 
and brown stratified clay loam. The next layer, to a depth 
of 30 inches, is gray stratified loam. The next layer, to a 
depth of 45 inches, is light gray loam. The lower part to 
a depth of 60 inches is mottled light brownish gray and 
dark grayish brown stratified loam and fine sandy loam. 
This soil is moderately alkaline and moderately saline 
throughout. 

Included with this soil in mapping are small oyster 
shell beds and small areas that are sandy and less 
saline throughout than Sievers soil. Also included are 
some areas that have more clayey strata that are 
extremely saline. The included soils make up less than 
25 percent of the map unit. 

This soil is moderately slowly permeable above the 
high water table. The surface runoff is slow. This soil is 
rarely flooded by storm tides. The high water table is at a 
depth of about 2.5 to 4 feet during most of the winter. 
Areas where dredged material has just been added can 
remain boggy for several years. Although the soil is 
generally moderately saline, salinity is dependent on the 
Original salinity of the dredged material and the length of 
time that the dredged material has been laid down. Salt 
is not readily leached thrQugh the soil. 

This Sievers soil is mainly used as habitat for wildlife 
and as rangeland. It is not suited to crop production or 
pasture because of salinity. 

This soil will produce high yields of marsh range 
grasses. In areas where dredged material has just been 
added, the plant community will not be stable for many 
years. Plant vigor can be maintained by proper stocking 
and by using a grazing rotation system. Prescribed 
burning also can be effectively used to maintain plant 
vigor. This Sievers soil is in pastures in the higher 
positions in the marsh. These areas are dry and are 
used extenSively by cattle as bedding areas and as a 
refuge during abnormally high tides. Therefore, the 
plants in these areas generally are overgrazed while the 
plants in the lower positions in the marsh are lightly 
grazed. Management of these areas is difficult. 

For most urban uses, the main limitations are wetness 
and salinity. Flooding is a hazard. . . 

This Sievers soil is in capability subclass Vlw. It IS In 

the Salty Prairie range site. 

StA-Stowell-Leton complex, 0 to 2 percent 
slopes. This complex consists of nearly level to ~ently 
sloping, somewhat poorly drained and poorly drained, 

Soil Survey 

nonsaline, sandy and loamy soils that have. a loamy . . 
subsoil. These soils are on the uplands. ThiS map unit IS 
50 to 70 percent low ridges and 20 to 35 percent 
depressions that range from circular to oblong. The 
slopes average about 0.6 percent. The mapped areas 
are oblong and average a few hundred acres. 

Stowell soil makes up 50 to 70 percent of the map 
unit. It is on the low ridges. The Leton makes up 20 to 
35 percent of the unit. It is in the depressional areas. 
The soils in this complex are so intricately mixed that it 
is not practical to separate them at the scale used for 
the maps in the back of this publication. 

Typically, Stowell soil has a surface layer that is very 
dark grayish brown loamy fine sand about 16 inches 
thick. The subsurface layer, to a depth of 26 inches, is 
light gray fine sand. The upper part of the subsoil, to a 
depth of 58 inches, is light brownish gray sandy clay 
loam. The lower part to a depth of 62 inches is light gray 
sandy clay loam. Reaction is strongly acid in the surface 
and subsurface layers and is medium acid throughout 
the subsoil. 

Typically, Leton soil has a surface layer and 
subsurface layer that is neutral, loam about 13 inches 
thick. It is dark gray in the upper part and grayish brown 
in the lower part. The upper part of the subsoil, to a 
depth of 30 inches, is mildly alkaline, light brownish gray 
sandy clay loam that has tongues of loam. The lower 
part to a depth of 60 inches is moderately. alkaline, gray 
sandy clay loam. 

Included with these soils in mapping is a soil similar to 
Stowell soil but that has a surface layer of a lighter color 
and a sandy subsoil. Also included is a soil similar to 
Leton soil that has a sandy subsoil. 

The permeability of Stowell soil is moderately rapid 
above the water table, and the permeability of the Leton 
soil is slow above the water table. The surface runoff of 
the soils in this map unit is very slow to ponded. These 
soils are rarely flooded by heavy rain. The high water 
table is at a depth of 1.5 to 4 feet in Stowell soil, and it 
is at the surface to a depth of 1.5 feet in Leton soil in 
winter and spring. 

The soils in this complex are mainly used as 
pastureland. Some areas are used as rangeland. 

These soils are poorly suited to crops. They are not 
suited to rice production because the soils are too 
permeable and too undulating. A well designed surface 
water management system that includes proper row 
direetion and drainage in the depressional areas is an 
important factor for crop production. Some of the more 
sloping soils in this map unit are susceptible to erosion if 
they are left unprotected. Leton soil typically remains wet 
for long periods after a rain, which hampers the timely 
schedufing of farming operations. 

These soils are moderately suited to pasture grasses. 
A system of field drains that has adequate outlets is 
needed to remove excess surface water and to increase 
the production of pasture grasses. A grazing 
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management system that includes fertilization increases 
forage yield and improves quality. 

The potential range forage yields of the soils in this 
complex are medium. The overall production is lowered 
because of the depressional areas that are less 
productive and that produce forbs and grasses that are 
not very palatable for livestock. 

For most urban uses, the main limitation is wetness. 
The soils in this complex are in capability subclass 

IVw. Stowell soil is in the Loamy Prairie range site. Leton 
soil is in the Lowland range site. 

Ta-Tatlum .mucky clay loam. This is a nearly level, 
very poorly drained, saline, loamy soil. It is in the tidal 
marshes. The slope averages about 0.1 percent. The 
mapped areas are irregular in shape and range from 20 
acres to a few hundred acres. 

Typically, this soil has a surface layer that is gray 
mucky clay loam about 12 inches thick. The upper part 
of the underlying material, to a depth of 38 inches, is 
light gray mucky clay loam. The lower part to a depth of 
60 inches is light gray stratified fine sandy loam. This soil 
is strongly saline and moderately alkaline throughout. 

Included with this soil in mapping are small areas of 
Caplen, Follet, Mustang, Tracosa, and Veston soils. 
Caplen, Mustang and Veston soils are in higher positions 
on the landscape than Tatlum soil, and Follet and 
Tracosa soils are in similar positions. The included soils 
make up less than 20 percent of the map unit. 

This soil is very slowly permeable. The surface runoff 
is very slow. The permanent high water table allows very 
little water movement through the soil. This soil remains 
saturated throughout the year. It is flooded with 2 to 12 
inches of tidal water at some time during the day, and it 
is frequently flooded by spring tides, storm tides, and 
heavy rains. 

This Tatlum soil is mainly used as habitat for wildlife. It 
is not suited to crop production or pastureland because 
of wetness, flooding, and salinity. This Tatlum soil is 
used extensively by nongame wetland wildlife and is an 
important part of the marine estuarine system. 

This soil is capable of producing high yields of native 
range grasses, but it is generally not suited to livestock 
grazing because the soil can not support the weight of 
livestock. 

For most urban uses, the main limitations are low 
strength, wetness, and salinity. Flooding is a hazard. 

This Tatlum soil is in capability subclass Vlllw. It is in 
the Tidal Flat range site. 

Tc-Tracoaa clay, low. This is a nearly level, very 
poorly drained, saline, clayey soil that has a clayey 
subsoil. It is in broad, tidal marshes. This map unit is 
essentially barren. The slopes average about 0.1 
percent. The mapped areas are irregular in shape and 
range from about 500 acres to 1,000 acres. 
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Typically, this soil is clay to a depth of about 60 inches 
that is dark gray in the upper part and gray in the lower 
part. It is moderately alkaline throughout. 

Included with this soil in mapping are small areas of 
Follet, Placedo, and Tatlum soils. Follet and Tatlum soils 
are in similar positions on the landscape as Tracosa soil, 
and Placedo soils are in slightly higher positions. The 
included soil~ make up less than 10 percent of the map 
unit. 

This soil is very slowly permeable. The surface runoff 
is very slow. This soil remains saturated throughout the 
year. It is covered daily with 2 to 12 inches of water 
during high tide and is frequently flooded by spring tides, 
heavy rains, and storm tides. 

This soil is used as habitat for wildlife. It is not suited 
to crop production or pastureland because vegetation is 
scarce and because of wetness, flooding, and salinity. 
This area of Tracosa soil is used some by nongame 
wetland wildlife and is an important part of the marine 
estuarine system. 

Although this soil is barren, it has the potential to 
produce native range grasses (fig. 11). There is some 
evidence of a plant community of salt-tolerant grasses 
growing on the soils in these areas in the past. Barren 
areas have no potential for livestock use. 

For most urban uses, the main limitations are wetness, 
clayey texture, and salinity. Flooding is a hazard. 

This Tracosa soil is in capability subclass Vllw. It has 
not been assigned to a range site; but, if areas of this 
soil become vegetated, management would be similar to 
that of the Tracosa mucky clay soil in the Tidal Flat 
range site. 

Tm-Tracosa mucky clay. This is a nearly level, very 
poorly drained, saline, clayey soil that has a clayey 
subsoil. It is in tidal marshes. The slopes average about 
0.1 percent. The mapped areas are irregular in shape 
and range from 20 acres to several hundred acres. 

Typically, this soil has a surface layer that is dark gray 
mucky clay about 12 inches thick. The upper part of the 
underlying material, to a depth of about 18 inches, is 
dark gray clay. The middle part, to a depth of 45 inches, 
is gray clay. The lower part to a depth of 60 inches is 
light gray clay. This soil is strongly saline and moderately 
alkaline throughout. 

Included with this soil in mapping are small areas of 
Follet, Karankawa, and Tatlum soils. These soils are in 
similar positions on the landscape as Tracosa soil. The 
included soils make up less than 20 percent of the map 
unit. 

This soil is very slowly permeable. The surface runoff 
is very slow. This soil remains saturated throughout the 
year. It is flooded daily with 2 to 12 inches of water 
during high tide and is frequently flooded by spring tides, 
heavy rains, and storm tides. 

This soil is used as habitat for wildlife. It is not suited 
to crop production or pastureland because of wetness, 
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Figure 11.-These vegetated areas Interspersed with water are on T~C088 clay, low, soil. 

flooding, and salinity. This Tracosa soil is used 
extensively by nongame wetland wildlife and is an 
important part of the marine estuarine system. 

This soil is capable of producing high yields of marsh 
range grasses. However, this marsh soil is seldom used 
as rangeland because it is boggy, inundated by tides, 
and does not have available freshwater and bedding 
areas. Management of these areas is difficult. 

For most urban uses, the main limitations are wetness 
and salinity. Flooding is a hazard. 

this Tracosa soil is in capability subclass Vllw. It is in 
the Tidal Flat range site. 

Tx-Tracosa mucky clay-clay, low complex. This 
complex consists of nearly level, very poorly drained ~o 
ponded, saline, clayey soils that have a clayey subSOIl. 
These soils are in broad, tidal. marshes. Although the 

overall surface is plane, it is 20 to 40 percent 
depressional areas that are barren. The depressions are 
about 0.3 of a foot deep and are up to 100 feet across . . 
The slopes average about 0.1 percent. The mapped 
areas are irregular in shape and range from 10 acres to 
about 1,000 acres. 

The Tracosa mucky clay part of this complex makes 
up 40 to 80 percent of the map unit. The Tracosa clay, 
low, part that is barren makes up 20 to 40 percent. Small 
bodies of permanent water make up as much as 15 
percent. The mucky clay part is in the plane areas. The 
clay part is in the depreSSional areas that contain ·water 
most of the year. The soils in this complex are so 
intricately mixed that it is not practical to separate them 
at the scale selected for mapping. 

Typically, this soil has a surface layer that is dark gray 
mucky clay about 8 inches thick in the vegetated areas 
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and has a surface layer that is dark gray clay about 4 
inches thick in the low areas. The underlying material to 
a depth of 60 inches is dark gray and gray clay. This soil 
is strongly saline and moderately alkaline throughout. 

Included with these soils in mapping are areas of 
Follet soils that are in similar positions on the landscape 
as Tracosa soils. 

The soils in this complex are very slowly permeable. 
The surface runoff is very slow. These soils are 
frequently flooded by spring tides, heavy rains, and 
storm tides. These soils remain saturated throughout the 
year. They are flooded daily by 2 to 12 inches of tidal 
water during high tide. 

This complex is mainly used as habitat for wildlife. It is 
not suitable for crop production or pastureland because 
of wetness, flooding, and salinity. This complex is used 
extensively by nongame wetland wildlife and is an 
important part of the marine estuarine system. 

Although the vegetated areas of the Tracosa soil 
produces high yields of marsh grasses, the overall 

. production is lowered because of the barren 
depressional areas. However, this marsh soil is seldom 
used as rangeland because it is boggy, inundated by the 
tides, and does not have available freshwater and 
bedding areas. Management of these areas is difficult. 

For most urban uses, the main limitations are wetness, 
clayey texture, and salinity. Flooding is a hazard. 

The soils in this complex are in capability subclass 
Vllw. These soils are in the Tidal Flat range site. 

Va-Vamont clay. This is a nearly level, somewhat 
poorly drained, nonsaline, clayey soil that has a clayey 
subsoil. It is on broad uplands. The slopes average 
about 0.1 percent. The mapped areas are irregular in 
shape and range from 5 acres to several hundred acres. 

Typically. this soil has a surface layer that is medium 
acid, dark grayish brown clay about 6 inches thick. The 
upper part of the subsoil, to a depth of 43 inches, is 
medium acid grayish brown clay. The middle part, to a 
depth of 43 inches, is light brownish gray clay. The lower 
part to a depth of 62 inches is neutral, light gray clay. 
. Included with this soil in mapping are small areas of 

Bacliff, Bernard, Edna, Lake Charles. and Verland soils. 
Bacliff soils are in Slightly lower positions on the 
landscape than Vamont soil; Bernard. Edna, and Verland 
soils are in slightly higher positions; and Lake Charles 
soils are in similar positions. Also included is a soil that 
is similar to Vamont soil but the subsoil is more brown. 
The included soils make up less than 20 percent of the 
map unit. 

This soil is very slowly permeable. The surface runoff 
is very slow. This soil is rarely flooded. The high water 
table is within 1.5 feet of the surface during most of the 
winter. 

This Vamont soil is mainly used as pastureland or 
cropland. The main crops are rice and soybeans. Some 

grain sorghum also is grown. Some areas are heavily 
Wooded. 
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This soil is well suited to crops. It is also well suited to 
rice production because it is very slowty permeable. 
level, and requires little smoothing to flood it evenly. A 
well designed surface water management system that 
includes proper row direction, drainage. leveling. and 
irrigation water management is an important factor for 
crop production. Because the soil has a clayey surface 
layer, it is difficult to till when dry; and when dry, it 
develops large cracks. In this condition, water readily 
enters the soil, and as the soil becomes moist, the 
cracks seal and water movement through the soil is very 
slow. Incorporating crop residue in the surface layer 
helps maintain good tilth. ·A well planned fertilizer 
program is essential to obtain high yields. 

This soil is well suited to pasture grasses. A system of 
field drains that has adequate outlets is needed to 
remove excess surface water. A grazing management 
system that includes fertilization increases forage yields 
and improves quality . 

This soil is capable of producing high yields of native 
range grasses when property managed. 

.For most urban uses, the main limitations are wetness, 
clayey texture, and high shrink-swell potential of the soil. 

This Vamont soil is in capability subclass IIIw. It is in 
the Blackland range site. 

Ve-Verland silty clay loam. This is a nearty level. 
somewhat poorly drained, nonsaline, loamy soil that has 
a clayey subsoil. It is on the uplands. The slopes 
average about 0.3 percent. The mapped areas are 
irregular in shape and range from 5 acres to about 1,000 
acres. 

Typically, this soil has a surface layer that is slightly 
acid, dark gray silty clay loam about 6 inches thick. The 
upper part of the subsoil, to a depth of 30 inches. is 
medium acid. gray clay. The middle part to a depth of 52 
inches, is mildly alkaline, light gray clay. The lower part 
to a depth of 60 inches is moderately alkaline, light gray 
clay. 

Included with this soil in mapping are small areas of 
Bacliff, Bernard, Edna, Lake Charles, Mocarey, and 
Morey soils. Bacliff and Lake Charles soils are in slightly 
lower positions on the landscape than Verland soil; 
Bernard, Mocarey, and Morey soils are in similar 
positions; and Edna soils are in slightly higher positions. 
Also included is a soil that is similar to Verland soil that 
is red in the upper part of the subsoil. The included soils 
make up less than 15 percent of the map unit. 

This soil is very slowly permeable. The surface runoff 
is very slow. This soil is rarely flooded. It has a high 
water table within 1.5 feet of the surface during most of 
the winter. 

This Veri and soil is mainly used as cropland. Some 
areas are used as pastureland. The main crops include 
rice and soybeans. Some grain sorghum also is grown. 



48 

. This soil is well suited to crops. It is also well suited to 
nce production because it is very slowly permeable, 
level, and requires little smoothing to flood it evenly. A 
~ell designed surface water management system that 
!~Iu~es proper row direction, drainage, leveling, and 
Irrigation water management is an important factor for 
crop production. Incorporating crop residue in the 
su~~ce layer helps to maintain good tilth. A well planned 
fertilizer program is essential to obtain high yields. 
. This ~iI is well suited to pasture grasses. A system of 

field drains that has adequate outlets is needed to 
remove excess surface water. A grazing management 
system that includes fertilization increases forage yields 
and improves quality. 

This soil is capable of producing high yields of native 
range grasses when properly managed. 

For most urban uses, the main limitations are wetness 
and high shrink-swell potential of the soil. 

This Verland soil is in capability subclass IIIw. It is in 
the Blackland range site. 

Vn-Veston loam, moderately saline. This is a 
nearly level, poorly drained, saline, loamy soil that has a 
loamy subsoil. It is on the coastal flats and on narrow 
convex ridges in the coastal marshes. The slopes ' 
average about 0.3 percent. The mapped areas are 
irregular in shape and range from 10 acres to a few 
hundred acres. 

Typically, this soil has a surface layer that is mildly 
alkaline dark gray loam about 13 inches thick. The 
underlying material, to a depth of 60 inches, is mildly 
alkaline, gray stratified loam and clay loam. The lower 
part to a depth of 68 inches is moderately alkaline, gray 
~ndy loam. This soil is moderately saline throughout. 

Included with this soil in mapping are small areas of 
Follet, Mustang, and Narta soils. Follet soils are in 
slightly lower positions on the landscape than Veston 
soil, and Mustang and Narta soils are in Slightly higher 
positions. The included soils make up less than 15 
percent of the map unit. 

This soil is slowly permeable. The surface runoff is 
very slow. A high water table is at a depth of 1 foot to 2 
feet during most of the year. This soil is occasionally 
flooded by heavy rains and storm tides. 

This Veston soil is mainly used as rangeland and as 
habitat for wildlife. It is not suited to crop and pasture 
production because of salinity. 

This soil will produce high yields of marsh range 
grasses. Plant vigor can be maintained by proper 
stocking and by using a grazing rotation system. 
Prescribed burning also can be used to help maintain 
plant vigor. This Veston soil is in pastures in the higher 
positions in the marsh. These areas are dry and are 
used extensively by cattle as bedding areas and as a 
refuge during abnormally high tides. Therefore, the 
plants in these areas generally are overgrazed while the 
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plants in the lower positions in the marsh are lightly 
grazed. Management of these areas is difficult. 

For most urban uses, the main limitations are wetness 
and salinity. Flooding is a hazard. 

This Veston soil is in capability subclass Vlw. It is in 
the Salty Prairie range site. . 

Va-Veston loam, strongly saline. This is a nearly 
level, poorly drained, saline, loamy soil that has a loamy 
subsoil. It is in the coastal marshes. The slopes average 
about 0.2 percent. The mapped areas are irregular in 
shape and range from 10 acres to a few hundred acres. 

Typically, this soil has a surface layer that is 
moderately alkaline, strongly saline, dark gray loam 
about 10 inches thick. The upper part of the underlying 
material, to a depth of 28 inches, is moderately alkaline 
strongly saline, gray. clay loam. The lower part to a depth 
of 60 inches is moderately alkaline, strongly saline, light 
brownish gray clay loam. 

Included with this soil in mapping are small areas of 
Harris, Follet, Placedo, and other V~ton soils. Harris, 
Follet, and Placedo soils are in slightly lower positions on 
the landscape than Veston soil. Also included are some 
Veston soils that are in slightly higher positions and are 
less saline. The included soils make up less than 15 
percent of the map unit. 

This soil is slowly permeable above the high water 
table. The surface runoff is very slow. This soil is 
frequently flooded by unusually high spring tides and 
storm tides. The high water table is within 10 inches of 
the surface most of the year. . 

This Veston soil is mainly used as habitat for wildlife. 
Some acreage is used as rangeland. This soil is not 
suitable for crop production or pastureland because of 
salinity and wetness. Flooding is a hazard. 

This soil is capable of producing high yields of marsh 
range ~ra~ses when properly '!'anaged. Plant vigor can 
be. malntaln~d by pr~per stocking and, if pOSSible, by 
uSing a grazing rotation system. Prescribed burning also 
can be effectively used to help maintain plant vigor. 

For most urban uses, the main limitations are wetness 
and salinity. Flooding is a hazard. 

This Veston soil is in capability subclass VIIs. It is in 
the Salt Marsh range site. 

Vx-Veston loam, slightly saline-strongly saline 
complex. This complex consists of nearly level, poorly 
drained, saline, loamy soils that have a loamy subsoil. 
They are on the coastal marsh flats. This map unit is a 
complex of salin~ty. p~ases. The overall slope is about 
0.2 per~ent, but It IS Irregular or slightly undulating within 
short distances. The mapped areas are irregular in 
shape and range from 10 acres to several hundred 
acres. 

Typically, the surface layer is dark gray loam about 10 
inches thick. The. upper ~ of the underlying material, 
to a depth of 28 .nches, IS gray loam. The middle part, to 
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a depth of 60 inches. is light gray stratified clay loam. 
The lower part to a depth of 65 inches is bluish gray 
clay. The soils in this complex are moderately alkaline 
throughout. 

The salinity of the soils in this complex ranges from 
slight to very strong, depending on the position on the 
landscape. The slightly saline areas of this map unit 
make up about 30 percent and are in the highest parts 
of the landscape. The strongly saline areas make up 
about 35 percent and are in the lowest parts of the 
landscape. The very strongly saline areas make up about 
35 percent and are intermediate in landscape poSition 
between the Slightly saline areas and the strongly saline 
areas where capillary moisture concentrates salts on the 
surface of these soils. The soils in this complex are so 
intricately mixed that it is not practical to separate them 
at the scale used for the maps in the back of this 
publication. 

Included with this soil in mapping are small areas of 
Follet. Mustang. and Placedo soils. Follet and Placedo 
soUs are in slightly lower positions on the landscape than 
these Veston soils. and Mustang soils are in slightly 
higher positions. Also included are small areas of Veston 
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loam soils that are moderately saline. The included soils 
make up less than 15 percent of the map unit. 

The soils in this complex are slowly permeable. The 
surface runoff is very slow. These soils are frequenUy 
flooded by storm tides. The water table is within 2 feet of 
the surface most of the year in the slighUy saline areas 
of this complex and is at the surface in the strongly 
saline areas. 

The soils in this complex are mainly used as habitat 
for wildlife. Some areas are used as rangeland. These 
soils are not suitable for crop production or pastureland 
because of salinity and wetness. Flooding is a hazard. 

Although the soils in this complex produce high yields 
of several marsh grasses in small areas, the overall 
production is decreased because of the low production 
and low quality grasses and forbs in the barren areas in 
the complex. Plant vigor can be maintained by proper 
stocking and using a grazing rotation system if possible. 
Prescribed burning also can be effectively used to help 
maintain plant vigor. 

The soils in this complex are in capability subclass 
VIIs. Veston loam, slightly saline, soil is in the Salty 
Prairie range site. Veston loam, strongly saline, soil is in 
the Salt Marsh range site. 
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Prime Farmland 

. In this section, prime farmland is defined and 
discussed, and the prime farmland soils in Galveston 
County are listed in table 5. 

Prime farmland is one of several kinds of important 
fa~land ~efi~ed by the U.S. Department of Agriculture. 
It IS of major Importance in meeting the nation's short
a~d long~range need~ f~r food and fiber. The acreage of 
hlgh-q~allty farmland IS limited, and the U.S. Department 
of Agnculture recognizes that government at local, state, 
and federal levels, as well as individuals, must 
e~courage and facilitate the wise use of our nation's 
pnme farmland. 

Prime farmland soils, as defined by the U.S. 
Department of Agriculture, are soils that are best suited 
to producing food, feed, forage, fiber, and oilseed crops. 
Such soils have properties that are favorable for the 
economic production of sustained high yields of crops. 
The soils need only to be treated and managed using 
acceptable farming methods. The moisture supply, of 
course, must be adequate, and the growing season has 
to be sufficiently long. Prime farmland soils produce the 
highest yields with minimal inputs of energy and 
economic resources. Farming these soils results in the 
least damage to the environment. 

Prime farmland soils may presently be in use as 
cropland, pasture, or woodland, or they may be in other 
uses. They either are used for producing food or fiber or 
are available for these uses. Urban or built-up land, 
public land, and water areas cannot be considered prime 
farmland. Urban or built-up land is any contiguous unit of 
land 10 acres or more in size that is used for such 
purposes as housing, industrial, and commercial sites, 
sites for institutions or public buildings, small parks, golf 
courses, cemeteries, railroad yards, airports, sanitary 
landfills, sewage treatment plants, and water control 
structures. Public land is land not available for farming in 
national forests, national parks, military reservations, and 
state parks. 

Prime farmland soils usually get an adequate and 
dependable supply of moisture from precipitation or 
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irrigation. The temperature and growing season are 
favorable. The acidity or alkalinity level of the soils is 
acceptable. The soils are permeable to water and air. 
They are not excessively erodible or saturated with water 
for long periods and are not subject to frequent flooding . 
during the grOwing season. The slope ranges mainly 
from 0 to 5 percent. 

Recent trends in land use in the survey area have 
resulted in the loss of many prime farmland soils to 
urban and industrial uses. The loss of these prime 
farmland :wils to other uses puts pressure on marginal 
lands, which generally are more difficult to cultivate less 
productive, and more expensive to farm. ' 
~b~ut 98,140 acres, or more than 38 percent, of the 

s~lIs In Galveston County meet the requirements for 
pnme farmland soils. An additional 23,520 acres, or 
more than 9 percent, meet the requirements if they have 
adequate drainage; therefore, in Galveston County more 
than 47 percent of the soils can qualify as prime 
farmland. Areas are scattered throughout the mainland 
part of Galv~ston County. General soil map units 1, 2, 3, 
and 5 contain most of the prime farmland soils in the 
county. 

The following map units, or soils, make up prime 
farmland in Galveston County. The location of each map 
unit is shown on the detailed soil maps at the back of 
this publication .. The extent of each unit is given in table 
4. The soil qualities that affect use and management are 
described in the section "Detailed Soil Map Units." This 
information does not constitute a recommendation for a 
particular land use. 

Soils that have limitations, such as a high water table 
or flooding, may qualify as prime farmland if these 
limitations are overcome by such measures as drainage 
or flood control. In table 5, the measures needed to 
overcome the limitations of a map unit, if any, are shown 
in parentheses after the map unit name. Onsite 
evaluation is necessary to determine if the limitations 
have been overcome by the corrective measures . 
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Use and Management of the Soils 
This soil survey is an inventory and evaluation of the 

soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavior characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management Field experience and collected data 
on soil properties and performance are used as a basis 
for predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
rangeland; as sites for buildings, sanitary facilities, 
highways and other transportation systems, and parks 
and other recreation facilities; and for wildlife habitat. It 
can be used to identify the potentials and limitations of 
each soil for specific land uses and to help prevent 
construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern that is in harmony with nature. 

Contractors can use this survey to locate sources of 
sand, roadfill, and topsoil. They can use it to identify 
areas where wetness or very firm soil layers can cause 
difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the -safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 

Crops and Pasture 
Tommy E. Wilson. soil conservationist. Soil Conservation Service. 

assisted in the preparation of this section. 

General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil 
Conservation Service is explained; and the estimated 

yields of the main crops and hay and pasture plants are 
listed for each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under "Detailed Soil Map 
Units." Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

About 255,361 acres of land area is in the county. 
According to the local Soil Conservation Service, about 
33,000 acres is in permanent pasture; 10,000 acres in 
row crops, which include crops, such as grain sorghum 
and soybeans; and 5,500 acres in rice. The remaining 
acreage includes about 123,461 acres of urban or built
up land, 62,000 acres of rangeland, and 21,400 acres of 
idle cropland. 

The soils in Galveston County have good potential for 
the production of food. About 5,000 acres of potentially 
good cropland is used as upland rangeland, and about 
32,000 acres is used for pasture. In addition to this 
potential for cropland, food production can be increased 
by using the latest technology. This soil survey can help 
facilitate the application of this technology. 

Acreage in crops and pasture is steadily decreasing as 
more and more land is converted to urban and industrial 
uses. Some land is left idle. This idle land is being held 
primarily for future urban uses. The use of this soil 
survey to help make land use decisions that will 
influence the future role of farming in the survey area is 
discussed in the section "General Soil Map Units." 

Surface drainage of cropland and pastureland in 
Galveston County is a major concern in management 
Because nearly all of the soils used for cropland and 
pastureland are somewhat poorly drained or poorly 
drained and the slopes mostly are nearly level, these 
soils remain wet for long periods. This wetness is 
detrimental to plant growth. Some areas have drainage 
systems that remove excess surface water quickly. In 
other places, the outlets are inadequate, and drainage 
systems are expensive to improve and difficult to install. 

Preparing a good seedbed is somewhat difficult on 
clayey soils, such as Lake Charles and Bacliff soils. 
However, if farmers recognize this problem, it can be 
dealt with effectively. 

Maintaining soil tilth is an important factor for the 
germination of seed and infiltration of water into the soil. 
The soil surface should be granular and porous. The 
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clayey soils are ge~erally dense; and to make a good 
se~dbed, these solis need to be tilled more than loamy 
s~lIs. In som.e of t~e loamy soils, the aggregates tend to 
disperse dUring rainfall and seal over. This increases 
runoff a~d r~uces the ~a~e of water infiltration. Plowing 
crop residue Into the soli Improves soil structure and tilth. 

Generally, soil erosion is not a major problem because 
nearl.y al~ c~opland is on nearly level soils. Normally, soil 
loss I~ within the allowable limits if proper tillage 
practices are used. 

Specialty crops that are grown commercially in the 
su~ey area include a variety of vegetable crops, such as 
omons and mustard greens. They are grown mostly on 
loamy soils, such as Aris, Kemah, and Mocarey soils. 
The main orchard crop is pecans. Pecans are adapted to 
many of the soils in the county but are more suited to 
the better drained soils. 
Th~ latest information and suggestions for growing 

speCialty crops can be obtained from the local offices of 
the Cooperative Extension Service and the Soil 
Conservation Service. 

Management of Cultivated Crops 

'The majo~ concerns in management when using the 
SOils for cultivated crops are described in this section. In 
addition, the crops best adapted to the soils in the 
survey area are discussed. 
. In ~alveston County, the kind of management and the 
Intensity needed vary with the kind of soil and the type 
of farming. Drainage and maintaining soil tilth and fertility 
are the main management concerns. The runoff of 
excess surface water on many soils is very slow 
because most areas that are suitable for cropland are 
flat to nearly level and have slow to very slow 
permeability. Therefore, without an adequate field 
drainage system, these soils are wet for significant 

. periods following rains. A properly installed drainage 
system removes the excess surface water so that land 
treatment practices needed to increase crop production 
can be carried out in a timely manner. Many of the areas 
that are not presently drained do not have adequate 
outlets. Placing crop rows to take advantage of what 
little slope is in the area is also a factor in drainage. 

Soil tilth and fertility are important because they 
promote soil aeration and decrease the amounts of 
commercial fertilizer needed. This is done primarily by 
maintaining or increasing the organic matter content of 
the soil by plowing crop residue into the soil or leaving it 
on the surface. The absence of crop residue allows 
raindrops to hit the soil directly causing the breakdown 
of the natural soil aggregates. This lowers the water 
intake rate, increases runoff, and accelerates soil 
erosion. The crop residue, when decayed, contributes to 
better water infiltration, tilth, aeration, and natural fertility. 

Other concerns in management that should be 
considered are erosion control and the conservation of 
moisture. Erosion is detrimental because it causes the 
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most fertile upper part of the soil to be washed or blown 
away. This sediment clogs bayous, creeks, and rivers. 
Soil erosion by water is generally underestimated in the 
cropland areas because it is not easily recognized by 
obvious erosional rills. However, the normal cropping 
sequence and tillage practices on these nearly level soils 
generally control erosion to acceptable limits. 

Although the more sloping soils in the county are 
generally not cropped, they are suited to cropland. They 
are, however, susceptible to severe erosion. Erosion can 
be controlled on these soils by intensive management 
practices; but, most landowners do not crop these areas 
because of the increased cost of installation and 
maintenance of these different management practices 
and controls and because of the small acreages 
involved. 

Although there are times when the soil has too much 
water, conserving soil moisture is important because 
crops can go into moisture stress during the hot summer 
months. The plants are able to survive longer without 
going into moisture stress if enough moisture is stored in 
the soil early in the season. Conserving moisture enables 
the soil to produce a crop without moisture stress in 
most years. Soil moisture can be conserved by 
maintaining good tilth, by proper tillage and timely 
planting, and by leaving crop residue on the surface. 

Several management practices can be used to 
maintain soil productivjty. One that can be used on all 
soils is proper tillage. Tillage should be used only to 
prepare a good seedbed and to control weeds. 
Excessive tillage or working the soil when it is too wet 
reduces organic matter, destroys good tilth, causes soil 
compaction, and increases costs. It can also cause a 
plowpan, which is a compact layer immediately below 
the plow layer. A plowpan restricts air and water 
movement through the soil and makes root penetration 
difficult. The ultimate effects are increased runoff 
restricted plant growth, and reduced yields. r. 

A form of conservation tillage is recommended in most 
areas. This practice involves keeping the number of trips 
over the field with farm equipment to a minimum. 
Conservation tillage leaves more crop residue on the 
surface than conventional tillage. Leaving crop residue on 
the surface reduces soil compaction and increases water 
infiltration, available water capacity, and natural fertility. 

The use of commercial fertilizer should be determined 
by the results of soil tests and by the needs of the crop. 
The amo~nt and kinds of fertilizer needed vary according 

. to the SOil, the crop to be grown, the yield desired' 
previous land use, the season, and the available ~ater 
content. 

Most of the soils in Galveston County have a favorable 
soil reaction, or pH range, for the crops commonly grown 
and have a high capacity to buffer the pH so that the 
soils will not becom~ too acid. It may, however, be 
necessary to apply lime to some soils when alkaline-
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loving crops are grown. This need should be based on a 
recent soil test. 

Another man~gement practice is using a cropping 
system, or rotation of crops. In a good cropping system, 
crops are grown to offset the adverse effect of soil
d~leti.ng c~ops. A good cropping system provides good 
Yl8lds Indefinitely. Some of the common rotations are: 
rice-soybeans, rice-grain sorghum, and soybeans-grain 
sorghum. 

Many of the soils in the county are well suited to 
growing rice because of the flat topography and the very 
slowly permeable subsoil. The main rice producing soils 
are Lake Charles, Bernard, Bacliff, and Edna soils. 

Rice is grown by flood irrigation. Irrigation water is 
supplied mainly by canal systems. Most of the 
management practices used for other crops are also 
important for rice production. However, since rice is 
grown under flood irrigation from the time the plant 
begins to tiller actively to several weeks before harvest, 
there are some differences. For example, good soil 
aeration is important while the rice is young and not 
flooded but is not a factor when the crop is ftooded. 

Adequate surface drainage is also very important 
except when rice is flooded. Good surface drainage 
permits timely seedbed preparation, planting, and 
harvesting. After the soil has been flooded for several 
months, it often becomes boggy and soft. With a good 
surface drainage system the field will dry more quickly 
because the floodwater can be removed more quickly. 
Also excess rainfall, which may occur during harvest, will 
drain off more readily. 

Generally, some type of landforming or leveling is a 
common practice when growing rice. Landforming can 
be accomplished by removing the high spots and filling 
in the low spots in the field. The main objective of 
landforming is to make the land as smooth and even as 
possible so that a more uniform water depth is 
maintained within each cut or irrigation border. 
Landforming should leave a constant grade within each 
cut which will improve surface drainage. Water leveling 
consists of flooding the field and moving the soil 
hydraulically from the high areas to the low areas within 
the border by using blades attached to farm tractors 
while the field is flooded with water. Another type of 
landforming is cut and fill or precision land leveling when 
the field is dry. This type of landforming is accomplished 
by using scrapers to cut a designed grade on an entire 
field. 

One or more flushes of irrigation water are commonly 
needed during the early part of the season. It is 
commonly used to maintain herbicide activity, to 
encourage uniform seed germination, and to maintain 
soil moisture in the surface layer to help control crusting. 
Surface crusting is mainly a problem on the heavy loamy 
and clayey soils because It is detrimental to the survival 
of emerging seedlings, and It allows weeds to grow 

through surface cracks where no pre-emergent 
herbicides can kill them. 
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Because rice is continuously flooded for most of the 
season and because the soil is often too wet for use of 
ground equipment, nearly all of the pesticides and 
fertilizer are applied by airplane. Seed is also often sown 
by this method. 

Management of Pastureland and Hayland 

Pasture is extensively used by livestock operators in 
the county. Dallisgrass and common bermudagrass are 
popular choices among livestock operators because they 
are adapted to a variety of soils. These grasses are 
productive in the better drained soils and in most of the 
poorly drained soils even without adequate drainage. 
These grasses are also desirable because they are 
suited to various levels of management. Alecia 
bermudagrass and Pensacola bahiagrass are used in 
some pastures. They are all warm-season plants. 

One of the main concerns of livestock operators is the 
rapid decline in the nutrient level of the warm-season 
plants when the cool season arrives. In the past, many 
operators have overseeded the pastures with white 
clover, which can improve the quality of the forage for 
cattle during part of the cool season. However, 
maintaining clover in pastures has decreased in recent 
years since it is somewhat difficult to maintain over many 
years. Temporary pastures are often used to supplement 
permanent pastures and also are often used to produce 
hay. Ryegrass is often planted and provides good 
supplemental winter pasture. 

The major concerns in management to use of the soils 
in Galveston County for pasture are proper fertilization. 
weed control. removal of excess surface water. and 
grazing control. Fertilizer should be applied according to 
plant needs. the level of production desired. and the 
results of soil tests. 

Removing excess surface water is beneficial in most 
areas. This improves soil aeration. which promotes better 
plant growth. On most pastures and hayland. a surface 
drainage system has been installed or improved 
wherever possible. A good drainage system must have 
adequate outlets and be specially designed and properly 
installed. If adequate outlets are not available. a good 
drainage system can not be installed in some areas in 
Galveston County. 

A variety of weeds invades pasture lands in Galveston 
County. Weed control is less of a concern if the pasture 
is well managed. Smutgrass is the most common weed 
and is difficult to control. Broadleaf weeds are controlled 
by good grazing management. proper use of chemicals. 
and mowing. The major woody plant invader on pastures 
is Chinese tallow. which can be controlled by chemicals 
or mechanical operations. 

In Galveston County. native grasses. improved 
bermudagrasses and bluestems. bahiagrass. and annual 
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forage sorghum are mostly used for hay. Yields range 
from 1/2 of a ton to 6 tons or more per acre. Factors 
affecting yields are the kind of soil,. the type of grass, the 
amount of fertilizer applied, and the management 
practices used. 

The areas of native 'grasses used for hay are 
commonly referred to as "native hay meadows." Thes~ 
upland native gr~ss areas are mostly on Verland, Bacliff, 
and Bernard soils. They support a mixture of grasses 
dominated by bluestems and paspalums. Normally, they 
are cut twice a year for hay. For the best quality hay, the 
first cutting should be prior to July 1, and the second 
cutting should be no later than August 30. Management 
of native hay meadows consists mainly of mowing at the 
proper height (no closer than 3 inches) and at the proper 
time to insure that plant vigor is maintained. 

Yields Per Acre 

The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 6. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the in~icated . 
yields of the various crops depends on the kind of soli 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of we~ds, pl~nt 
diseases and harmful insects; favorable sOil reaction , . 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue and barnyard manure; and harvesting that 
insures the smallest possible loss. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and to the crops 
grown, that good quality irrigation v.:ater is uniforn:'l~ 
applied as needed, and that tillage IS kept. to a ml",~um. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. . 

Crops other than those show~ in table 6 ar~ grown In 
the survey area, but estimated Yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service o,r Of. the . 
Cooperative Extension Service can p~ovlde Infor~atlon 
about the management and 'productlvlty of the SOils for 
those crops. 
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Land Capability Cla88ifl'catlon 

Land capability classification shows, in a general way, 
the suitability of SOils for use as cropland (~2). Crops that 
require special management are excluded. The soils are' 
grouped according to their limitations for field crops, the 
risk of damage if they are used for crops, and the way 
they respond to management. The criteria used in 
grouping the soils do not include major, and generally 
expensive, landforming that would change slope, depth, 
or other characteristics of the soils, nor do they include 
possible but unlikely major reclamation projects. 
Capability classification is not a substitute for . 
interpretations designed to show suitability and 
limitations of groups of soits for rangeland, for woodland, 
and for engineering purposes. 

In the capability system, soils are generally ~rouped at 
three levels: capability class, subclass, and Unit. Only 
class and subclass are used in this survey. These levels 
are defined in the following paragraphs. 

Capability classes, the broadest groups, are 
deSignated by Roman num~als I throug~ '(III.. The 
numerals indicate progressively greater limitatIOns and 
narrower choices for practical use. The classes are 
defined as follows: 

Class I soils have few limitations that restrict their use. 
Class II soils have moderate limitations that reduce the 

choice of plants or that require moderate conservation 
practices. 

Class III soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not present in this survey area. 
Class VI soils have severe limitations that make them 

generally unsuitable for cultivation. 
Class VII soils have very severe limitations that make 

them unsuitable for cultivation. 
Class VIII soils and miscellaneous areas have 

limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one class. 
They are deSignated by adding a small letter, e, W, or s, 
to the class numeral, for example, lie. The letter e shows 
that the main limitation is risk of erosion unless a close
growing plant cover is maintained; w shows that water in 
or on the soil interferes with plant growth or cultivation 
(in some soils the wetness can be partly corrected by 
artificial drainage); and s shows that the soil is limited 
mainly because it is shallow, droughty, or ·stony. 

There are no subclasses in class I because the soils 
of this class have few limitations. 
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Rangeland 
Edward L. Seidensticker, district conservationist, Soil Conservation 

Service assisted with the preparation of this section. 

Rangeland is the land on which the native vegetation 
is predominantly grasses, grasslike plants, forbs, or 
shrubs that are suitable for grazing or browsing. In areas 
that have similar climate and topography, the kind and 
amount of vegetation produced on rangeland are closely 
related to the kind of soil. Effective management is 
based on the relationship between soils, vegetation, and 
water. Rangeland or native grassland receives no regular 
or frequent cultural treatment. such as fertilization or 
tillage. 

Range sites are used in this report to discuss climax 
vegetative communities. A range site is the product of 
the climate. soil, topography. and biotic factors 
responsible for its development. The natural plant 
community that establishes and maintains itself, in the 
absence of abnormal disturbance, and physical site 
deterioration is the climax plant community for that site. 

Range sites are subject to many influences that modify 
or even temporarily destroy vegetation. Examples of 
such influences are drought. grazing. fire. and short term 
tillage. Also. changes in soil characteristics. such as 
salinity and the high water table. can change the plant 
community. Conditions that cause these changes include 
drainage and hurricane storm tides. If these conditions 
are not too severe. the plant community will recover and 
return to the climax. However. severe site deterioration 
can permanently alter the potential of the site. 

Table 7 shows. for each soil. the range site and the 
potential annual production of vegetation in favorable, 
average, and unfavorable years. Only those soils that are 
used as rangeland or are suited to use as rangeland are 
listed. Explanation of the column headings in table 7 
follows. 

A range site is a distinctive kind of rangeland .that 
produces a characteristic natural plant community that 
differs from natural plant communities on other range 
sites in kind. amount. and proportion of ran~e plants. 
The relationship between soils and vegetation was 
established during this survey; thus. ra~ge sites ~enerally 
can be determined directly from the soli map. 5011 
properties that affect moisture supply and pl~nt nutrients 
have the greatest influence on the productivity of r~nge 
plants. Soil reaction. salt content. and a seasonal high 
water table are also important. 

Potential production is the amount of vegetation that 
can be expected to grow annually on well managed . 
rangeland that is supporting the climax p~a~t community. 
It includes all vegetation. whether or not It IS palatable to 
grazing animals. It includes the current year's. growth of 
leaves. twigs. and fruits of woody plants. but It does not 
include the increase in stem diameter of trees ~nd 
shrubs. It is expressed in pounds per acre of air-dry 
vegetation for favorable. average. and unfavorable years. 
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In a favorable year, the amount and distribution of 
precipitation and the temperatures make growing 
conditions substantially better than average. In an 
average year. growing conditions are about normal. In an 
unfavorable year, grOwing conditions are well below 
average. generally because of low available soil 
moisture. 

Dry weight is the total annual yield per acre of air-dry 
vegetation. Yields are adjusted to a common percent of 
air-dry moisture content. The relationship of green weight 
to air-dry weight varies according to such factors as 
exposure. amount of shade. recent rains. and 
unseasonable dry periods. 

Range management requires a knowledge of the kinds 
of soil and of the climax plant community. It also requires 
an evaluation of the present range condition. Range 
condition is determined by comparing the present plant 
community with the climax plant community on a 
particular range site. The more closely the existing 
community resembles the climax community. the better 
the range condition. Range condition is an ecological 
rating only. It does not have a specific meaning that 
pertains to the present plant community in a given use. 

The objective in range management is to control 
grazing so that the plants growing on a site remain or 
improve to about the same in kind and amount as the 
climax plant community for that site. Such management 
generally results in the optimum production of 
vegetation, reduction of undesirable brush species. 
conservation of water, and control of erosion. 
Sometimes, however, a range condition somewhat below 
the potential meets grazing needs, provides habitat for 
wildlife. and protects soil and water resources. 

Approximately 62,000 acres, or 24 percent. of the 
survey area is rangeland. The rangeland in Galveston 
County is classified as upland or prairie rangeland and 
as marsh or wetland rangeland. 

Management Practices 

Good production of livestock and forage on rangeland 
is obtained primarily by managing the time of grazing and 
limiting the amount of forage removed. The green parts 
of the plants manufacture food for growth and store part 
of it for use in regrowth and seed production. 
Management practices that are used in a grazing 
program permit this process to take place. 

Planned Grazing Systems.-This is a management 
practice used in marsh and prairie rangelands. Its 
objective is to rotate livestock through two or more 
pastures in a planned sequence for a period of years to 
meet the deferred grazing needs of the plant community 
and the nutritional needs of the livestock. A planned 
grazing system may be relatively simple in design. using 
two pastures; or may be more complex and require 
intensive management. using one or two herds and 
numerous pastures. It must be tailored to each ranch 
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unit and meet the needs of the plants and animals and 
allow for the rancher's abilities and desires to succeed. 

Proper Grazing Use.-This is a practice used in marsh 
and upland prairie rangelands. Its objective is to graze at 
an intensity that will maintain enough cover to protect 
the soil and maintain or improve the quality and quantity 
of desirable vegetation. 

Deferred Grazing.-This is a practice used in marsh 
and prairie rangelands. It defers or restricts grazing until 
the desirable plants have completed most of their 
seasonal growth or have produced seed. It-helps keep 
the desirable plants healthy and vigorous and permits 
plants that have been depleted to become strong again. 

Fencing.-This is a practice used in marsh and prairie 
rangelands. It excludes livestock from areas that should 
be protected from grazing, confines livestock to an area, 
subdivides grazing land to permit use of a planned 
grazing system, and protects new seedlings or plantings 
from grazing. 

Fence locations must be carefully p.lanned, particularly 
in marsh rangeland. These fence locations must allow 
cattle access to high ground during periods of high tides 
or rainfall and they must fit into a good prescribed 
burning program. Because of the inherent salinity of the 
soil and water in the marsh, freshwater must be provided 
within each fenced area. The high cost for maintaining 
fences in the marsh areas is caused by the corrosive 
salt spray and should be an important consideration if 
this management practice is to be used. 

Fresh Water Supp/y.-This is the practice used to 
provide good water for livestock. Watering places should 
be provided for livestock at various points in the grazing 
area to decrease the grazing pressure around a single 
watering place and make the grazing of the entire range 
more uniform. In some areas where water is trapped in 
earthen pits and the pits are used as the water supply 
pOint, cattle watering from these pits may become 
infested with liver flukes. 

Water in the marshes is generally salty, and most of 
the freshwater from natural lakes and drains that 
overflow in the marshes is affected. Therefore, it is 
generally necessary to use the freshwater from wells or 

. dug pits that trap rainfall. Pits dug in spoil banks along 
canals and walkways can also be used to trap and hold 
rainwater or freshwater that drains from inland areas. 

Shelters and Windbreaks.-This is a common practice 
used in marsh rangeland, but it is also used in prairie 
rangeland. This is any structure that provides protection 
for livestock during severe cold, wet winds in the winter. 
Shelters and windbreaks are needed if natural protection 
is not available for cattle. 

Cattle Wslkways.-This is a practice used only in the 
marsh rangeland. Cattle walkways are small continuous 
earthen embankments built in marsh areas that are not 
very accessible. They are used to. provide more ~~iform 
grazing and bedding grounds for livestock, to faCIlitate 
ranching operations, and to make the marsh more 
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accessible to livestock, ranchers, and hunters. In 
constructing walkways, borrow pits should be staggered 
to prevent drainage of the marsh and to permit cattle to 
enter the grazing areas on bo1h sides of the 
embankment. The pits will also hold some freshwater for 
livestock and wildlife use. 

Prescribed Burning.-This practice is used most widely 
in the marsh rangeland but is used to some extent in 
prairie rangeland. Livestock operators and wildlife 

_ managers use this management practice to periodically 
burn off dense cover of mature vegetation. If done 
properly and at the right time, prescribed burning will 
stimulate new succulent growth for both cattle and/or 
wildlife and increase the availability of forage and/or 
encourage climax plants in upland rangeland. However, if 
the practice is used when the soil surface is dry, forage 
can be severely damaged because fire can reach the 
plant crowns and roots. Livestock operators and wildlife 
managers generally burn marsh areas about every 2 to 5 
years. This should be done when the ground surface is 
very wet or covered with water. 

Following is a description of the two types of 
rangeland and a description of the range sites: 

Marsh Rangeland 

This is the most extensive and important type of 
rangeland in Galveston County. It borders the numerous 
bays, the Gulf of Mexico, and the lower part of bayous 
that flow into the bays. The two general types of marsh 
rangeland consists of the type of soils that are on 
Galveston Island and Bolivar Peninsula and the type of 
soils that are on the mainland part of the county. 

The rangeland along the Gulf side of Galveston Island 
and Bolivar Peninsula consists of sandy soils that vary 
from nonsaline and dry to extremely saline and wet. The 
vegetation varies in these areas from plant communities 
that grow· plants associated with uplar:-d areas to those 
communities that grow plants in wet saline areas. The 
other type of marsh rangeland consists of soils that are 
predominantly loamy or clayey, saline, and wet much of 
the year. The vegetation consists of salt- and water
tolerant plants. In most cases, marsh rangeland has not 
drastically changed from the original plant community. 
Any drastic deterioration that has occurred is generally' 
the result of a change in salinity or high water table and 
not because of grazing pressure from livestock. 

Most plants are responsive to salinity in the soil and 
water, soil texture, frequency and duration of tidal 
inundation, and the depth to the high water table. The 
plant community in the marsh adapts itself to a specific 
combination of these conditions. Altering any of these 
factors can drastically change the plant community. 
Depending on the objective, the rancher can alter or 
preserve the balance of the present plant community. 
However, he needs to have a thorough understanding of 
the effect any change will have on the plant community 
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and how the changes will affect the use of the marsh for 
livestock and wildlife habitat, and also how it will affect 
the marine ecosystem. 

The usual grazing period in marsh rangeland is from 
about October to April. Cattle adapted to the marsh 
rangeland do well during this time of the year except 
during severe storms or cold, wet weather. The 
abundance of insects, particularly mosquitos, is one of 
the important factors that makes moving the cattle to 
other areas necessary during the rest of the year. 

Marsh rangeland is divided into eight range sites. They 
are the Coastal Sand, Coastal Swale, Deep Marsh, Low 
Coastal Sand, Salt Flat, Salt Marsh, Salty Prairie, and 
Tidal Flat range sites. 

Coastal Sand Range Site.-Galveston soil in map unit 
Gs and Sabine soil in map unit Sa are in this site. 

This range site is on nearly level to undulating convex 
coastal ridges that parallel the Gulf of Mexico. Elevation 
is less than 12 feet above mean tide level. 

The climax plant community in this site is dominated 
by little bluestem. Switchgrass, Florida paspalum, and 
brownseed paspalum occur in smaller amounts. Several 
sedges and forbs are also native to this site. Woody 
vines and shrubs, such as dewberry and eastern 
baccharis, occur to some extent. 

As retrogression takes place, slender bluestem and 
brownseed paspalum are strong increasers. In a 
deteriorated condition, invader plants, such as bushy 
bluestem, carpetgrass, gulf muhly, ragweed, indigo, 
smutgrass, baccharis, and woody vines and annuals, 
dominate the site. 

Coastal Swale Range Site.-Mustang soil in map unit 
Mp and Nass soil in map units Gc, Mt, Ns, and Nx are in 
this site. 

This range site is in shallow depressions on nearly 
level coastal flats and in low coastal swales. Elevation is 
less than 5 feet above sea level. The primary 
characteristics of the soils are the sand texture, 
moderate soil salinity, and persistent high water table. 
The degree of salinity varies greatly during the year 
because of differences in rainfall, evaporation, 
temperature, and high water table. Generally, the soils 
are more salty during the summer and are less salty 
during the winter or following periods of heavy rain. 

The climax plant community is variable because the 
salinity and high water table varies. In areas with 
concave topography, the dominant plant is marshhay 
cordgrass, which grows in all parts, except the center, of 
the wetter areas. In areas with plane to slightly convex 
topography. plants, such as marshhay cordgrass. 
seashore saltgrass, seashore paspalum. gulfdune 
paspalum. shoregrass, gulf cordgrass. and red lovegrass, 
may be present. The vegetation in this community is 
typically somewhat sparse in certain parts. 

As retrogression occurs in the depressional areas, 
marsh hay cordgrass decreases as seashore saltgrass. 
sedges. and rushes increase. Needlegrass rush can 
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become dominant if conditions are favorable for its 
growth. A retrogression introduced by a drought causes 
more salt-tolerant plants to replace the local community. 
I n transition areas along the edge of depressions or in 
depressional areas that have been artificially drained, 
seashore saltgrass, seashore paspalum, shoregrass. or 
glasswort will replace bulrushes. Continued retrogression 
increases the amount of barren areas and also increases 
sedges, rushes, shoregrass, and glasswort. 

As retrogreSSion occurs in plane to slightly convex 
areas, marshhay cordgrass decreases and is replaced by 
red lovegrass and bushy sea-oxeye. Continued 
retrogression eliminates marshhay cordgrass and 
decreases seashore saltgrass, seashore paspalum. and 
some gulf cordgrass, but it increases red lovegrass, 
bushy sea-oxeye, and glasswort. Barren areas also 
increase. 

Perennial plants are necessary to effectively keep 
vegetative cover on this range site. Reclamation and 
revegetation can be extremely difficult because of 
excessive salinity and a continuous high water table. The 
depressions are easier to vegetate because the salinity 
is more consistent. The water table, however, is high for 
many plants. To obtain more consistent results, 
vegetative propagation is generally desirable. 

Deep Marsh Range Site.-Caplen soil in map units Ca 
and Ct is in this site. 

This range site commonly occurs in the marsh in areas 
adjacent to bays and bayous that are protected from 
direct tidal action. Although this site is generally affected 
by daily tides, the salinity of the tidal waters is lower 
because it· occurs in saltwater and freshwater interface 
areas. Elevations range from mean sea level to 1 foot 
above sea level. The plant community balance is 
sensitive to change and can be easily destroyed. This 
site has a surface layer that has a large amount of 
organiC matter. To maintain this range site. abundant 
amounts of organiC matter must be added on a regular 
basis. If this organic material is lost. the area will subside 
and be covered by water. This will change the plant 
community or may totally destroy it by becoming areas of 
water. 

The organic material may be lost in a number of ways. 
If this site is burned when the organic material is dry. the 
organic material will bum away and destroy all of the 
plant cover. Artificial drainage can also destroy the 
organiC material by allowing it to dry out, thus allowing it 
to oxidize. Also. drainage can allow saltwater to intrude 
into the site. The result is overall increased salinity. more 
direct tidal action. and increased velocity of the tidal 
water. Organic material is then turned into a "soup." 
which is more easily swept away by tidal action. This 
process not only causes holes in the vegetative cover, 
which may develop into shallow water bodies, but also 
causes the elevation to drop Slightly. The result can be 
an increased percent of open water that may continue to 
increase, or it may change into a deteriorated range 
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condition. This is not generally a rapid process but one 
which becomes evident over the course of several years. 

This site is only suitable for wildlife because the soil 
surface is too soft and normally will not support the 
weight of livestock. 

The climax plant community in this range site is 
dominated by marshhay cordgrass and big cordgrass. 
Depending on water depth and salinity, some small 
amounts of seashore saltgrass, sagittaria, bulrushes, and 
iris are in the site. Typically, small areas of open water 
also are in this range site. 

Retrogression in this site can be either manmade or 
climatically induced by one or more of the factors 
mentioned earlier. The initial retrogression, which has 
already occurred, is the decrease in big cordgrass, which 
is replaced primarily by marshhay cordgrass. Today, big 
cordgrass is seldom observed in the county. Common 
reed can be a strong increaser in some places, while 
seashore saltgrass can increase in other areas. The next 
stage of retrogression is the continued decrease in the 
percent of vegetative cover in the site, which is replaced 
with areas of water. In some cases, smooth cordgrass 
becomes dominant. 

Low Coastal Sand Range Site.-Galveston soil in map 
units GaB, Gc, and Nx; Mustang soil in map units Mn 
and Mt, and Mustang soil, slightly saline, in map unit Ms 
are in this site. 

This range site occurs on the nearly level to gently 
sloping coastal sands tt1at generally parallel the Gulf of 
Mexico. Elevation is generally less than 10 feet above 
mean tide level. 

The climax plant community is dominated by gulfdune 
paspalum and marshhay cordgrass. However, bushy 
bluestem, red lovegrass, and knotroot bristlegrass occur 
in smaller amounts. 

Under retrogression, gulfdune paspalum and marshhay 
cordgrass decrease rapidly and are replaced by plants 
such as red lovegrass, bushy bluestem, knotroot 
bristlegrass, and common bermudagrass. Under 
continued retrogression, common bermudagrass and red 
lovegrass dominate the site with various weeds, vines, 
and forbs. Woody plants, such as baccharis and 
southern waxmyrtle, may also be abundant in this range 
site. 

Revegetation after disturbance is generally not difficult 
if the user realizes that the soil surface will become dry. 
Often vegetative propagation is desirable. In this range 
site, many different types of vegetation can be grown. 
Plants that will tolerate salt spray and are adapted to 
sandy soils that are not wet will probably grow in this 
site. 

Salt Flat Range Site.-Mustang soil, strongly saline, in . 
map unit Ms and Veston soil, very strongly saline, in map 
unit Vx are in this site. 

This range site occurs in nearly level coastal marshes. 
The elevation ranges from slightly above mean sea level 
to 3 feet above sea level. The high water table varies 

Soil Survey 

from at or near the surface to 15 inches below the 
surface. The salinity varies with the time of the year but 
is generally strongly saline for much of the year. 

The climax plant community is variable depending on 
elevation, high water table, and drainage. It is composed 
mainly of maritime saltwort, shoregrass, glasswort, and 
bushy sea-oxeye that are interspersed with barren areas. 
Seashore saltgrass, sea lavender, seepweed, Carolina 
wolfberry, and eastern baccharis also occur in the site. 

If retrogression is livestock induced, seashore 
saltgrass, bushy sea-oxeye and Carolina wolfberry 
decrease. Since no plants are really increasers in this 
range site, it generally becomes more barren. If 
retrogression is climatically induced, maritime saltwort 
and glasswort increase slowly while other plants 
decrease rapidly which results in a higher percentage of 
barren areas. 

Salt Marsh Range Site.-Harris soil in map unit Ha, 
Placedo soil in map unit Pd, Veston soil in map unit Vs, 
and Veston soil, strongly saline, in map unit Vx are in 
this site. 

This range site occurs in nearly level coastal marshes 
and on flood plains. Elevation ranges from 1 foot to 4 
feet above sea level. Small shallow depressions, which 
are filled with water at least part of the year, are 
common in many areas. These open-water areas are of 
great importance to waterfowl and other wildlife. 

Marshhay cordgrass and seashore saltgrass comprise 
most of the climax plant community. Also, in the plant 
community are small amounts of seashore paspalum, 
seashore dropseed, olney bulrush, saltmarsh bulrush, 
saltmarsh aster, and needlegrass rush. 

Under retrogression, marshhay cordgrass decreases 
while seashore saltgrass or seashore paspalum increase 
and with continued retrogression, may eventually 
dominate the site. Saltmarsh aster, bushy sea-oxeye, 
and bulrushes also increase somewhat. The less saline 
parts in this site are indicated by the presence of 
common reed, seashore paspalum, and longtom. 

Salty Prairie Range Site.-Francitas soil in map unit Fr, 
Ijam soil in map units ImA and 1mB, Narta soil in map 
unit Na, Sievers soil in map unit SeB, Veston soil in map 
unit Vn, and Veston soil, Slightly saline, in map unit Vx 
are in this site. 

This range site is on broad, nearly level coastal flats 
and in marshes. Elevation ranges from 2 to 8 feet above 
sea level (fig. 12). 

The climax vegetation in this site is dominated by gulf . 
cordgrass. Also in the plant community are small 
amounts of little bluestem, switchgrass, indiangrass, 
marshhay cordgrass, knotroot bristlegrass, and longspike 
tridens. 

As retrogression takes place, little bluestem, 
switchgrass, and indiangrass decrease as gulf cordgrass 
and knotroot bristlegrass increase. Gulf cordgrass will 
persist well in this site even under adverse grazing. 
Under continued retrogression, smutgrass, red lovegrass, 
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Figure 12.-Thes. grazing cattle are on Narta fine sandy loam In the Salty Prairie range sate. 

croton, and bitter sneezeweed invade the site. In the 
more saline areas, gulf cordgrass occurs as essentially 
pure stands. Where the salinity decreases in low-lying 
areas, common reed is more abundant. 

Tidal Flat Range Site.-Follet soil in map unit Fo, 
Karankawa soil in map unit Ka. Tatlum soil in map unit 
Ta. and Tracosa soil in map units Ct, Tm. and Tx are in 
this site. 

This range site is in broad, nearly level coastal 
marshes and tidal areas that are adjacent to bays and 
saline bayous. The soils are subject to daily tidal 
inundation. This site is at an elevation slightly below sea 
level to about one foot above sea level. The high water 
table is at or above the surface throughout the year. 
About 2 to 12 inches of water stands on the surface 
during most high tides. During low tides, all but 1 or 2 
inches normally drain off. Salinity of the water varies 
from 1.2 to 5 percent salt but may be lower during 

periods of high rainfall. This site is very important for the 
marine ecosystem since it is the beginning of the food 
chain. 

The plant community is dominated by smooth 
cordgrass in climax condition, which is specifically 
adapted to this site. Seashore saltgrass. glasswort, 
maritime saltwort, and saltmarsh bulrush may also be 
present in small amounts. Widgeongrass may occupy 
some of the fresher, shallow open water areas. 

Retrogression is generally Climatically induced. which 
causes a slight increase in glasswort, maritime saltwort, 
and saltmarsh bulrush. These plants are not true 
increasers in this site. Retrogression induced by heavy 
grazing generally causes smooth cordgrass to thin out 
and is not replaced appreciably by any other plants. 
Continued retrogression continues to decrease the 
amount of smooth cordgrass and is replaced by water. 
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Prairie Rangeland 

The original prairie vegetative rangeland in Galveston 
County has been drastically altered in the past 75 years 
to 1 00 y~~rs. Mu~h of the rangeland that contains many 
of the orlglna~ native prairie vegetation plants is presently 
not. used f.o.r livestock grazing. Examples of this are 
nat~~e prairie hay meadows that are cut annually for 
prairie hay. 
. Heavy grazing pressure has resulted in a great change 
I~ most of ~he remaining grassland to where much of the 
higher quality vegetation has been grazed out. In most 
cas~s, good grazing management will allow these high 
quality plants to reestablish themselves again over a 
period of years. 

These prairie soils generally are low in available 
phosphorus, and the forage generally does not have 
enough protein for a balanced diet during the fall and 
winter. Mineral supplements are needed at this time. 

Prairie rangeland is divided into four range sites. They 
are the Blackland, Claypan Prairie, Loamy Prairie, and 
Lowland range sites. 

,?/~ckland R.ange Site.-Arents in map unit AaB, Bacliff 
sotl In map Unit Ba,. Bernard soil in map units Be and Bn 
Lake Charles soil in map units LaA LaB and Lx Vamo~t 
soil in map unit Va, and Verland soil in ~ap unit'Ve are 
in this site. 

This range site is on broad uplands. Drains are shallow 
and widely spaced, which results in slow or very slow 
surface drainage. Slopes· are mainly less than 1 percent 
but may be as much as 5 percent along drainageways. 
Some areas are hummocky with microknolls 6 to 15 
inches higher than microdepressions. 

The climax vegetation is considered to be a true 
prairie. It is dominated by little bluestem. However 
indiangrass, switchgrass, and eastern gamagrass ~ccur 
in smaller amounts. Also occurring, but less frequently, 
are smaller amounts of Florida paspalum, big bluestem, 
brownseed paspalum, low panicums, and sedges. 
Several native forbs are prominent in this site. Woody 
vines also occur to some extent but contribute little to 
production. 

As retrogression occurs, brownseed paspalum, 
meadow dropseed .. and longspike tridends are likely 
increasers in this range site. In a deteriorated condition, 
common invaders growing on this site include bushy and 
broomsedge bluestem, carpetgrass, smutgrass, 
vaseygrass, annual grasses and weeds, and many 
species of brush, such as baccharis, sumpweed, Chinese 
tallow, and sesbania. 

Claypan Prairie Range Sife.-Edna soil in map units 
Bn, Ed, and Es is in this site. 

This range site occurs on broad uplands. The thin 
topsoil over a dense, heavy clayey subsoil makes this 
site susceptible to moisture stress and drought during 
dry periods of the year. 

The climax vegetation in this site is considered to be a 
true prairie. It is dominated by little bluestem. However, 

Soil Survey 

indiangrass, switchgrass, big bluestem, brown seed 
paspalum, and various forbs occur in smaller amounts. 

As retrogression occurs, brownseed paspalum is a 
strong increaser and FJorida paspalum, low panicums, 
longspike tridens, and knotroot bristlegrass also tend to 
increase. With continued retrogression, smutgrass, bushy 
bluestem, carpetgrass, broomweed, and baccharis tend 
to dominate the site. 

Loamy Prairie Range Site.-Algoa soil in map unit Mb, 
Ari.s soil in map units Ar, Es, and Ls, Kemah soil in map 
units KeA and KeB, Mocarey soil in map units Ma, Mb, 
Mc, and Md, Morey soil in map units Me and Mf, and 
Stowell soil in map unit StA are in this site. 

This range site occurs on broad, level or nearly level 
uplands. Slopes are mainly less than 1 percent but may 
be as much as 3 percent along the narrow 
drainageways. The climax vegetation in this site is 
considered a true prairie. 

~ittle bluestem d~minates the climax plant community. 
Indlangrass and sWltchgrass are subdominants. Also 
o~curring, but less frequently, are eastern gamagrass, 
big bluestem, Florida paspalum, brownseed paspalum, 
kno!root bristlegrass, longspike tridens, longtom, low 
panlcums, and sedges. Several native forbs and legumes 
are common in this site. 

As retrogression occurs, low panicums, longspike 
tridens, knotroot bristlegrass, sedges, and various other 
plants increase. Brownseed paspalum is a strong 
Increaser and may dominate the site in an intermediate 
stage. In a deteriorated condition, smutgrass and 
carpetgrass tend to dominate. Broomsedge and bushy 
bluestem, vaseygrass, goldenrod, wild indigo, and 
dogfennel are subdominate. Woody invaders on this site 
are waxmyrtle, baccharis and Chinese tallow. 

Lowland R,!,!ge Site.-Cieno soil in map unit Mc, and 
the Leton soli In map units Le, Ls, Lx, Md, Mf, and StA 
are in this site. 

This, range site occurs on low-lying flats along 
drainageways and in depressed swales or small 
potholes. Slopes are less than· 1 percent. This plant 
community may have been drastically altered in the past 
because of drainage. 

Switchgrass, maidencane, and eastern gamagrass 
tend to dominate the site in climax condition. Also 
occ~rring, but in smaller amounts, are indiangrass, 
FlOrida paspalum, longtom, squarestem spikesedge, 
brownseed paspalum, knotroot bristlegrass, and low 
panicums. Depending on the depth of water in the site, 
many varied sedges and rushes also occur ~ Areas of 
water also occupy part of the range site. 

During retrogression, longtom, brown seed paspalum 
and longspike tridens are strong increasers. Knotroot ' 
bristlegrass, sedges, and low panicum also increase In 
deteriorating condition, plants, such as needlegrass ~ush. 
sedges, . rushes, vasey~rass, carpetgrass, smutgrass, 
baccharls, and sesbanla tend to dominate the site. 
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landscaping 

Sandra Thome-Brown, forester, Soil Conservation Service assisted 
in the preparation of this section. ' 

Expanding urbanization in Galveston County has 
resulted in increased construction of residences beach 
houses, and commercial establishments. This s~rge in 
construction has increased the need for landscaping to 
co~plement structur~1 designs and improve the living 
environment. The vanety of landscape materials utilized 
in most of the county has been limited to a relatively few 
common or standard plants. Although many have been 
proven to be good, some plants are less adapted to 
certain areas, while others are still used even though 
they have not done well in the past. A good opportunity 
on the part of nurseries, landscapers, and individual 
homeowners to expand the variety of landscape 
materials is available and can be utilized. 

A look at landscape plants used in other coastal areas 
suggests many plants that are adapted but not often 
planted in Galveston County. Plants native to the Texas 

-coast can also be utilized more frequently, and a 
surprising number of plants native to deep east Texas 
are also suited to soils in Galveston County. Being aware 
that these additional plants are adapted can increase the 
alternatives to select landscape plants. 

The soils of Galveston County range from sandy to 
clayey, nonsaline to extremely saline, and somewhat 
excessively drained to poorly drained. Soils that are 
ideally suited to landscaping have a deep root zone, 
loamy texture, balanced supply of plant nutrients, 
favorable pH, plenty of organic matter, a medium to high 
available water capacity, good drainage, and granular 
structure that allows free movement of water and air to 
the roots. Many of the soils have one or more features 
that make them less than ideal for landscape plantings. 
A knowledge of the soil involved is of primary 
importance before landscaping attempts are made. Plant 
materials should be suited to the soil to avoid costly 
plant replacements or soil amendments. 

Table 8 shows the recommended plants by map units 
that are suited to landscape plantings. An attempt has 
been made to separate the plants into categories 
according to size. A large tree here is considered to be 
over 30 feet tall, a small tree from 10 to 30 feet, and a 
shrub to have multiple stems and range in height from 1 
foot to 10 feet. However, there is no clearcut distinction 
between each category. A shrub growing under good 
conditions and proper pruning may be considered a 
small tree, and a large tree growing in a poorly suited 
soil or continually bombarded by winds and salt spray 
may be considered little more than a shrub. Many of the 
plants included in table 8 are not easily available from 
local nurseries and will not be until the demand for 
adapted plants increases. 

This is by no means a list of all adapted plants. Some 
plants that are commonly planted have been purposely 
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omitted, especially if they grow in most of the soil types 
in the county. Additional information is available through 
the local office of the Soil Conservation Service or the 
Texas Agricultural Extension Service. 

Aris, Edna, and Kemah soils have a loamy surface and 
a dense, clayey subsoil. They are somewhat poorly 
drained to poorly drained. These soils are very sJowty 
permeable. Reaction is medium acid to neutral. The 
topSOil is a fairly shallow to the dense, clayey subsoil. 
The natural fertility is somewhat low. Precipitation that 
penetrates the topSOil perches on top of the subsoil 
because the subsoil takes water very slowly. This causes 
the topSOil to become saturated following heavy rains. 
Plants tend to be shallow rooted because the roots tend 
to remain in the loamy topSOil rather than growing into 
the dense, clayey subsoil. If the topsoil is less than 
about 12 inches thick, the plants are especially prone to 
drought stress during the summer months. It is 
necessary to keep new plantings well watered for the 
first 2 years in these soils, or until they are well 
established. Thereafter, regular watering should be done 
before the topSOil becomes dry. Adding organic matter 
will increase the available water capacity of these soils .. 

Algoa, Cieno, and Mocarey soils are loamy soils that 
are somewhat poorly drained. They are slowly permeable 
to moderately slowly permeable. These soils are 
moderately alkaline and have a calcareous subsoil. The 
natural fertility is generally good. Plants that are not 
adapted to a calcareous soil will develop yellow leaves 
and become chlorotic, which retards the plants growth 
when the root system reaches the calcareous layer. 
These plants are more susceptible to diseases. This is 
the reason that some plants, such as most pines, do 
well for several years but grow poorly later. Most of 
these soil in their native condition contain mounds. The 
common practice of leveling before landscaping brings 
the calcareous layers closer to the surface and can also 
make the soil salty where the mounds were. Therefore, 
caution should be used to insure that any leveling will 
not adversely affect the plants to be planted. 

Bacliff, Bernard, Lake Charles, Morey, Vamont, and 
Verland soils are clayey and loamy soils, and they are 
somewhat poorly drained to poorly drained. These soils 
are slowly permeable to very slowly permeable. Reaction 
is medium acid to moderately alkaline. The natural 
fertility of the Bernard, Lake Charles, and Morey soils is 
generally fairly good while the natural fertility of the 
Bacliff, Vamont, and Verland soils is somewhat low. 
Providing additional drainage is beneficial to keep water 
from ponding following rains. The tight, clayey nature of 
most of these soils poses problems when enthusiastic 
landscapers prepare and backfill the planting hole. If the 
planting hole is filled with organic material, such as peat 
moss or rich loamy topsoil, it will accept water readily 
while the surrounding clay soil accepts water very slowly. 
This causes the planting hole where all the plant roots 
are to become saturated with water, and the new plant 
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often dies from drowning because the roots cannot 
receive the necessary oxygen for growth. Therefore in 
these soils. the planting hole should be backfilled with 
th~ ori~!nal s~iI or with ,onl~ a slightly enriched heavy 
SOil. Initial SOil ~reparatlon IS difficult on the clayey soils 
because the SOil tends to break up in large clods. They 
are very sticky when wet and very hard when dry. Adding 
gYPsu,m. according to i~structions and incorporating 
organic matter help to Improve these soils. 
. ~eton soil is a strongly acid to neutral. loamy soil that 
IS In low wet areas to large wet depressions. It is poorly 
drained. Runoff is very slow and water often ponds for 
some time during the year. Landscaping these areas in 
their native state is difficult because the high water table 
is at or above the soil surface during part of the year. 
Although some plants are adapted to these conditions. 
each plant has its own limits of adaptability to the depth 
of water it grows in and the length of time t~at the high 
water table can be at a certain level. Therefore. general 
recommendations are not fea$ible in the soil's native 
state. Before the suggested plants in Table 8 are used. 
this soil must be drained by ditching or by filling with a 
suitable tqpsoil to raise it above the wintertime high 
water table level or to raise it enough to prevent water 
from standing on the surface for long periods. Generally. 
,plants selected should be tolerant of wet conditions. 
Additions of organic matter improve the natural fertility. 

The Beaches' soil map unit takes in the land adjacent 
to the Gulf of Mexico between the low tide and the 
immediate coastal dune that may be present. It consists 
of sandy marine deposits. The only part of the map unit 
that can be vegetated is the dune. These areas are 
sandy. which makes them droughty. They are also 
exposed to salt spray. Caution should be used when 
working in dune areas because they are very susceptible 
to erosion if disturbed or left unprotected. These dunes 
are. of course. susceptible to severe erosion during 
storm tides. This must be realized before any 
landscaping is done. Landscaping the dunes is best 
accomplished by planting a grass that is well adapted to 
the site conditions. Marshhay cordgrass and bitter 
panicum are good choices. and sea-oats works well on 
the drier. stable dune sites. The leeward side of the 
dunes can also be planted to forbs and woody 
vegetation if the site is fairly stable with vegetation. This 
is often a lengthy and frustrating task. which can be 
made somewhat easier by replacing the sand in the 
planting hole with topsoil. Set the plant about 2 inches 
deeper than it grew in the nursery and leave a bowl
shaped depression to facilitate waterin~. G~ound cover 
and vines that do fairly well on these sites Include 
Virginia creeper. muscadine grape.·wild bamboo. 
largeleaf pennywort. and lippia. Woody shrubs to plant 
include waxmyrtle. tamarisk. marsh elder. eastern 
baccharis. and devilwood osmanthu~. 

Mustang. saline. and the Nass sOII~ are sandy. They 
are poorly drained or very poorly drained. The surface 
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runoff is very slow to ponded. The permanent high wate 
table is between depths of 10 inches below the. surface 
and about 15 inches abOve. These soils are saline and 
alkaline. ~ 

Water easily penetrates these soils if they are not 
already saturated. In its native state. the salinity is too 
high on the saline Mustang soils and the water table is 
too high in the Nass soils to be adapted to general 
landscape plantings. Before the plants in table 8 are 
planted. the soil must have elevated planting beds or be 

. filled with a suitable material to a height at least 15 . 
inches above the permanent high water table and be 
protected from regular tidal inundation. After the fill 
material is added. landscaping should be delayed until 
the salinity becomes stable. The fill material should be 
porous enough to allow salts to be easily leached. Plant: 
will benefit from additions of organiC matter in the 
planting hol~ and thorough waterings to leach out 
excess salts. ,Soil wetness and salinity restrict the kinds 
of plants that will do well on these sites. In most cases. 
the fill material is sandy and additions of organic matter 
help to improve the fertility level and the available water 
capacity. Fertilizer should be applied in small amounts a1 
frequent intervals since these soils leach nutrients easiJy 

Galveston. Mustang. Sabine. and Stowell soils are 
sandy. These soils are poorly drained to somewhat 
excessively drained. They are moderately rapidly 
permeable to rapidly permeable. These soils are neutral 
to alkaline but are not saline. For most landscape 
purposes. these soils are similar in that they are sandy 
and nonsaline in most of the root zone. and they are all 
exposed to salt spray from the Gulf. Perhaps the factors 
most limiting landscaping of these soils are infertility anc 
low available water capacity. which is associated with 
the sandy texture. Plants must also be able to tolerate 
salt spray from Gulf winds. Planting sites would benefit 
from addition of organiC matter or rich topsoil to imprOVE 
the nutrient and available water capacity. Fertilizer 
should be applied in small amounts at frequent intervals 
since the soils leach nutrients easily. It is necessary to 
keep new plantings well watered for the first few years 
until they are well established. If large trees are 
transplanted. they should be staked until the root syster 
becomes established so that they will not blow down. 

Francitas. Narta •. and Veston soils are clayey and 
loamy and have a dense. clayey and loamy subsoil. 
These soils are somewhat poorly drained to poorly 
drained. They are very slowly permeable. These soils al 
saline and alkaline. The wetness and salinity of these 
soils restrict the number of plants suitable for planting. 
Landscape plantings on these soils would benefit from 
drainage and elevated planting beds. Plants may show 
indications characteristic of moisture stress even when 
the soil is moist. Moisture stress is an indication that thl 
salinity is becoming too high for the plants. Periodic 
thorough watering of the plants helps to keep the S~lt il 
the root zone at acceptable levels. This is espeCially trLJ 
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for the Narta soil because the roots tend to remain in the 
shallow, loamy topsoil rather than grow into the dense, 
clay subsoil. This results in a shallow root zone that can 
quickly dry out during the summer. 

Recreation 

In table 9, the soils of the survey area are rated 
according to the limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. Not 
considered in the ratings, but important in evaluating a 
site, are the location and accessibility of the area, the 
size and shape of the area and its scenic quality, 
·vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb septic tank effluent and the 
ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreational use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is essential. 

In table 9, the degree of soil limitation is expressed as 
slight, moderate, or severe. Slight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
deSign, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special deSign, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 9 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
12 and interpretations for dwellings without basements 
and for local roads and streets in table 11. 

Camp areas require site preparation such as shaping ... 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils have gentle slopes and are not wet or subject to 
flooding during the period of use. The surface absorbs 
rainfall readily but remains firm and is not dusty when 
dry. Strong slopes can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes that 
increase the cost of shaping sites or of building access 
roads and parking areas. 
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Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is firm after rains and is not dusty when dry. If 
grading is needed, the depth of the soil over a hardpan 
should be considered. 

Paths and trails for hiking and horseback riding should 
require little or no cutting and filling. The best soils are 
not wet, are firm after rains, are not dusty when dry, and 
are not subject to flooding more than once a year during 
the period of use. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be 
required. The best soils for use as goH fairways are firm 
when wet, are not dusty when dry, and are not subject to 
prolonged flooding during the period of use. The 
suitability of the soil for tees or greens is not considered 
in rating the soils. 

Wildlife Habitat 

Frank Sprague, biologist, Soil Conservation Service, assisted in 
preparing this section. 

Galveston County provides habitat for a large 
concentration of wintering waterfowl. Sport fishing for 
saltwater species inhabiting the bays and estuaries of 
the county is a major recreational resource for area 
residents and visitors. 

Game species in the county include ducks, geese, 
dove, deer, bobwhite, quail, squirrel, coot, snipe, rail and 
sandhill cranes. Ducks and geese are the most hunted 
game species, and many landowners receive income 
from leasing the hunting rights to their property. 
Furbearers include raccoon, fox, skunk, nutria, mink, 
bobcat, coyote, and beaver. Numerous rapters, shore 
birds and song birds inhabit the county because of the 
diversity of climate, water, and soil resources. 

Important saltwater sport fish found in the bay include 
spotted weakfish, redfish, flounder, black drum and 
sheephead. Freshwater species include largemouth 
bass, channel catfish, crappie, sunfish, and numerous 
forage fish. Alligators, water moccasins, frogs, turtles, 
and other reptiles and amphibians are associated with 
wetlands throughout the county. 

Aquaculture and mariculture activities have potential 
as an industry in the county where suitable soil and 
water resources are available. 

Information and assistance concerning wildlife 
management can be obtained from the Soil Conservation 
Service or Texas Parks and Wildlife Department. 
Assistance in aquaculture and mariculture activities is 
available from the Soil Conservation Service and the 
Agricultural Extension Service. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
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distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 
promoting the natural establishment of desirable plants. 

In table 10, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element of 
the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or kind 
of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of vel}' poor indicates 
that restrictions for, the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, and flood 
hazard. Soil temperature and soil moisture are also 
considerations. Examples of g~ain and seed crops are 
corn, grain sorghum, soybeans, sunflowers, and millet. 

Grasses and legumes are domestic perennial grasses 
and .herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, flood hazard, and slope. Soil 
temperature and soil moisture are also considerations. 
Examples of grasses and legumes are tall fescue, gulf 
ryegrass, oats, common bermudagrass, lespedeza, and 
winter peas. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, and flood 
hazard. Soil temperature and soil moisture are also 
considerations. Examples of wild herbaceous plants are 
bluestem, paspalum, panicum, sunflowers, crotons, black 
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medic, clover, snow-on-the-prairie, ragweed, and 
broomweed. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. Soil 
properties and features that affect the growth of 
hardwood trees and shrubs are depth of the root zone, 
the available water capacity, and wetness. Examples of 
.these plants are oak, pecan, elm, hackberry, black 
walnut, red mulberry, persimmon, hawthorn, and osage
orange. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, and foliage. Soil properties and 
features that affect the growth of shrubs are depth of the 
root zone, available water capacity, salinity, and soil 
moisture. Examples of shrubs are yaupon, coralberry, 
arrowwood viburnum, possumhaw, elderberry, American 
beautyberry, grapes, greenbrier, Carolina snailseed, 

. honeysuckle, dewberry, and blackberry. 
Wetland plants are annual and perennial, wild 

herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
and slope. Examples of wetland plants are smartweed, 
sprangletop, burhead, arrowhead, cordgrass, wild millet, 
coastal waterhyssop, rushes, sedges, and reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Most are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are wetness, slope, and permeability. 
Examples of shallow water areas are marshes, bays, and 
ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openland wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include bobwhite quail, dove, and cottontail. 

Habitat for woodland wildlife consists of areas of 
deciduous plants and associated grasses, legumes, and 
wild herbaceous plants. Wildlife attracted to these areas 
include woodpeckers, squirrels, opossum, owls, and 
crows. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife 
attracted to such areas are raccoon, nutria, ducks, 
geese, herons, alligators, and shore birds. 

Habitat for rangeland wildlife consists of areas of 
shrubs and wild herbaceous plants. Wildlife attracted to 
rangeland include coyote, meadowlark, opossum, and 
dove. 

Various management tools are used in wildlife 
management and are described below. 
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Prescribed Marsh Buming.-The use of fire under 
prescribed conditions in the marshes can have both 
good and bad effects depending on how and when it is 
done. When the results are good, it can be a valuable 
wat~rfowl manag~ment tool for maintaining or improving 
desirable vegetation. Prescribed-type burns are 
employed to accomplish the objectives with minimal 
adverse effects. 

Water Level Management-Water management is 
another important habitat management tool employed in 
marshlands if it is done properly. However, a thorough 
understanding of salinity, the depth and fluctuations in 
the high water table, and the plant communities are 
required to consistently get the desired results; 
otherwise, the results can be bad. Maintaining proper 
water levels is very important as the depth and changes 
in water level affect waterfowl diversity, use, and 
abundance. Low water tidal weirs, earthen plugs, and 
flash board risers are the types of structures most widely 
used to hold water for waterfowl. Structures, such as the 
weirs, serve several useful purposes. They reduce water 
fluctuations and the rate of tidal eXChange, prevent 
drastic salinity changes, minimize water turbidity, reduce 
water temperature fluctuations, and increase the area 
and duration of flooding; all of which are essential to the 
production of desirable vegetation that attracts 
waterfowl. 

Proper Grazing Use.-Carefully controlled cool-season 
marsh grazing is another marsh management practice 
used to benefit waterfowl. Proper grazing is an effective 
means of opening up dense stands of grasses, sedges, 
and rushes; increasing the food availability for waterfowl, 
and acting as a stimulating agent in encouraging plant 
retrogreSSion for enhanced wildlife use. However, a 
thorough understanding of plant succession is needed 
before attempting this so the desired results can be 
obtained. For example, the retrogreSSive plant 
succession to a vegetative composition of 30 percent or 
less marshhay cordgrass and 70 percent mixed rushes 
and related plants is an optimum goal for the Salty 
Prairie range site. 

Other Management Practices.-Land used for 
cropland, pastureland, or woodland also functions as 
quality habitat for a wide spectrum of wildlife when 
practices, such as planned crop rotation, crop residue 
management, fallow, spring disking of idle field borders, 
and leaving small areas of unharvested grain next to 
cover, are effectively applied. 

Many harmful practices to wildlife that are most often, 
encountered include indiscriminate burning, use of 
chemicals as weed killers and insecticides, heavy 
grazing, complete clean mowing early in the grOwing 
season, clean fall plowing, draining of wetland 
depressions, and removal of den and mast producing 
trees in wooded areas. 
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Engineering 

This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the "Soil Properties" section. 

Information in this section is intended for land use 
planning, for evaluating land use altematives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet 
Because of the map scale, small areas of diHerent soils 
may be included within the mapped areas of a specific 
soil 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for . testing and analysis by personnel experienced in the 
deSign and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations must be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, soil wetness, 
depth to a seasonal high water table, slope, likelihood of 
flooding, natural soil structure aggregation, and soil 
density. Data were collected about kinds of clay 
minerals, mineralogy of the sand and silt fractions, and 
the kind Qf adsorbed cations. Estimates were made for 
erodibility, permeability, corrosivity, shrink-swell potential, 
available water capacity, and other behavioral 
characteristiCS affecting engineering uses. 

This information can be used to: evaluate the potential 
of areas for residential, commercial, industrial, and 
recreational uses; make preliminary estimates of 
construction conditions; evaluate alternative routes for 
roads, streets, highways, pipelines, and underground 
cables; evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; plan 
detailed onsite investigations of soils and geology; locate 
potential sources of sand, earthfill, and topsoil; plan 
drainage systems, irrigation systems, ponds, and other 
structures for soil and water conservation; and predict 
performance of proposed small structures and 
pavements by comparing the performance of existing 
similar structures on the same or similar soils. 
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The, information in the tables, along with the soil maps, 
the sOil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 

Building Site Development 

Table 11 shows the degree and kind of soil limitations 
th,at affect shallow excavations, dwellings with and 
Without basements, small commercial buildings, local 
roads and streets, and lawns and landscaping. The 
limitations are considered moderate if soil properties or 
site features are not favorable for the indicated use and 
special planning, deSign, or maintenance is needed to 
overcome or mi.nimize the limitations; and are considered 
severe if soil properties or site features are so 
unfavorable or so difficult to overcome that special 
deSign, significant increases in construction costs, and 
possibly increased maintenance' are required. Special 
feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches' or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines,' open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by a very firm dense 
layer, soil texture, and slope. The time of the year that 
excavations can be made is affected by the depth to a 
seasonal high water table and the susceptibility of the 
soil to flooding. The resistance of the excavation walls or 
banks to sloughing or caving is affected by soil texture 
and the depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for ~mall commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. Depth 
to a high water table, flooding, shrink-swell potential, and 
organic layers can cause the movement of footings. 
Depth to a high water table, and flooding affect the ease 
of excavation and construction. Landscaping and grading 
that require cuts and fills of more than 5 to 6 feet are not 
considered. . 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed perf~rmance of 
the soils. Depth to a high water table, flooding, and slope 
affect the ease of excavating and grading. Soil strength 
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(as inferred from the engineering classification of the 
soil), shrink-swell potential, and depth to a high water 
table affect the traffic-supporting capacity. 

. Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs can be established and 
maintained. The ratings are based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, depth to a high water table, the available water 
capacity in the upper 40 inches, and the content of salts 
and sodium affect plant growth. Flooding, wetness, 
slope, and the amount of sand, clay, or organic matter in 
the surface layer affect trafficability after vegetation is 
established. 

Sanitary Facilities 

Table 12 shows the degree and the kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 
are considered slight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
soil properties or site features are not favorable for the 
indicated use .and special planning, deSign, or 
maintenance· is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special deSign, significant increases in construction 
costs, and possibly increased maintenance are required. 

Table 12 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and that good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for' the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special deSign, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 60 inches is 
evalua~ed. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, depth to a high water table, and flooding 
affect absorption of the effluent. 

'Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent 
and surfacing of effluent, can affect public health. 
Ground water can be polluted if highly permeable sand is 
less than 4 feet below the base of the absorption field if 
slope is excessive, or if the water table is near the ' 

. surface. There must be unsaturated soil material beneath 
the absorption field to filter the effluent effectively. Many 
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local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 
. Table 12 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
·ratings are based on soil properties. site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, depth to a high water 
table, flooding, and content of organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope can 
cause construction problems. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill-trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil fro~ a source 
away from the site. . 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 12 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to a high water table, slop~, and 
flooding affect both types of landfill. Texture, highly 
organic layers, soil reaction. and content of salts ~nd 
sodium affect trench type landfills. Unless otherwl~e 
stated, the ratings apply only to that part of the soli 
within a depth of about 6 feet. For deeper trench~s, a 
limitation rated slight or moderate may not be valid. 
Onsite investigation is needed.. . . 

Daily cover for landfill is the s~1I material that IS u~ed 
to cover compacted solid waste In an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill. and spread over the waste. 

Soil textur~. wetness, and stope .affect. the ease of 
removing and spreading the material dunng wet and dry 
periods. Loamy or silty soils are the best cover for a 
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landfill. Clayey soils are sticky or cloddy and are difficuh 
to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
the water table to permit revegetation. The soil material 
used as final cover for a landfill should be suitable for 
plants. The surface layer generally has the best 
workability, more organic matter, and the best potential 
for plants. Material from the surface layer should be 
stockpiled for use as the final cover. 

Construction Materials 

Table 13 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topSOil. 
They are rated as a probable or improbable source of 
sand and gravel. The ra.tings are based on soil 
properties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features. 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by a high water table and slC?p8. 
How well the soil performs in place after it has been 
compacted and drained is determined by its strength (as 
inferred from the engineering classification of the soil) 
and shrink-swell potential. 

Soils rated good contain significant amounts of sand. 
They have at least 5 feet of suitable material and low 
shrink-swell potential. Depth to the high water table is 
more than 3 feet. Soils rated fsir are more than 35 
percent silt- and clay-sized particles, have a plasticity 
index of less than 10. and have moderate shrink-swell 
potential. Depth to the high water table is 1 to 3 feel 
Soils rated poor have a plasticity index of more than 10 
and a high shrink-swell potential. They are wet, and the 
depth to the high water table is less than 1 fool They 
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may have layers of suitable material, but the material is 
less than 3 feet thick. . 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 13, only 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, -nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 
sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by slope, a high water table, soil texture, and 
thickness of suitable material. Reclamation of the borrow 
area is affected by slope, a high water table, and toxic 
material. 

Soils rated good have friable, loamy material to a 
depth of at least 40 inches. They are low in content of 
soluble salts, are naturally fertile or respond well to 
fertilizer, and are not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, or soils that have an 
appreciable amount of soluble salts. The soils are not so 
wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of soluble salts, or have a seasonal high water table at 
or near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organiC m~tter content. 9rganic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 

Water Management 
Table 14 gives information on the soil properties and 

site features that affect water management. The degree 
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and kind of soil limitations are given for pond res~rvoir 
areas; embankments, dikes, and levees; an~ aq~lfer-fed 
ponds. The limitations are considered slight If SOil 
properties and site features are gener~lIy favorable for . 
the indicated use and limitations are minor and are easily 
overcome; moderate if soil properties or site. feature~ are 
not favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome o~ 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. . 

. This table also gives the restrictive features that affect 
each soil for drainage and irrigation. . 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to other permeable material. Excessive 
slope can affect the storage capacity of the reservoir 
area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth greater than the height of the embankment can 
affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of organic matter or salts or sodium. A high water table 
affects the amount of usable material. It also affects 
trafficability . 

Aquifer-fed excavated ponds are pits or dugouts that 
extend to a ground-water aquifer or to a depth below a 
permanent water table. Excluded are ponds that are fed 
only by surface runoff and embankment ponds that 
impound water 3 feet or more above the original surface. 
Excavated ponds are affected by depth to a permanent 
water table, permeability of the aquifer, and the salinity 
of the soil. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
layers that affect the rate of water movement; 
permeability; depth to a high water table or depth of 
standing water if the soil is subject to ponding; slope; 
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susceptibHity to flooding; and 8Ubaidence of organic 
layers. Excavdng and gracing and the stability of 
ditchbankl .. affected by the hazard of cutbanks 
caving. The productivity of the soil after drainage is 
advereely affected by extreme acidity or by toxic 
substancelln the root zone, such as salts, sodium, or 
sulfur. AvallabiHty of drainage outlets is not considered in 
the ratings. 
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lITigation is the controlled application of water to 
supplement rainfall and support plant growth. The delign 
and I'n8n$gement of an irrigation system are affected by 
depth to the water table, the need for drainage. flooding. 
available water capacity, intake rate, permeability. 
erosion hazard, and slope. The performance of a system 
is affected by the depth of the root zone, the arncud of 
salts or sodium, and soil reaction. 

'. 

. ..... '-' ". 





Soil Properties 

Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atte.rberg 
limits, the engineering classifications, and the physical . 
and chemical properties of the major layers of each soli. 
Pertinent soil and water features also are given. 

Engineering Index Properties 

Table 15 gives estimates of the. engineering. . 
classification and of the range of Index properties fo~ the 
major layers of each soil in the su.rvey ~r~a. Most solis 
have layers of contrasting properties Within the upper 5 
or 6 feet. 

Depth to the upper and lower bou~daries Co!f each layer 
is indicated. The range in depth and Informatl?n o~ other 
properties of each layer are given for each SOil series 
under "Soil Series and Their Morphology." 

Texture is given in the standard terms used by th~ 
U.S. Department of Agriculture. The~e terms are. defined 
according to percentages of sand, slit, ~~d clay I~ the 
fraction of the soil that is less than 2 millimeters In 
diameter. "Loam," for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, ~nd less than 52 
percent sand. If the content of particles co~rser tha~. 
sand is as much as 15 percent, an appropnate modifier 
is added, for example, "gravelly." Textural1erms are 
defined in the Glossary. 

73 

Classification of the soils is determined according to 
the Unified soil classification system (3) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (2). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, Cl, Ol, MH, CH, and OH; and highly organic 
soils as PT. Soils exhibiting engineering properties of two 
g~oups can have a dual classification, for example, SP
SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2-
5, A-2-6, A-2-7, A-7 -5, or A-7 -6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20, or higher, for the poorest. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry
weight basis. The percentages are estim~tes de~ermined 
mainly by converting volume percentage In the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
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estimates are based on test data from the survey area, 
or from nearby areas, and on field examination. 

Physical and Chemical Properties 
Table 16 shows estimates of some characteristics and 

features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Clay as a soil separate, or component, consists of 
mineral soil particles that are less than 0.002 millimeter 
in diameter. In this table, the estimated clay content of 
each major soil layer is given as a percentage, by 
weight, of the soil material that is less than 2 millimeters 
in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence the soil's shrink-swell potential, 
permeability, plasticity, the ease of soil dispersion, and 
other soil properties. The amount and kind of clay in a 
soil also affect tillage and earthmoving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at field 
moisture capacity, that is, the moisture content at 1/3 
bar moisture tension. Weight is determined after drying 
the soil at 105 degrees C. In this table, the estimated 
moist bulk density of each major soil horizon is 
expressed in grams per cubic centimeter of soil material 
that is less than 2 millimeters in diameter. Bulk density 
data are used to compute shrink-swell potential, 
available water capacity, total pore space, and other soil 
properties. The moist bulk density of a soil indicates the 
pore space available for water and roots. A bulk density 
of more than 1.6 can restrict water storage and root 
penetration. Moist bulk density is influenced by texture, 
kind of clay, content of organic matter, and soil structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of 
movement of water through the soil when the soil is 
saturated. They are based on soil characteristics 
observed in the field, particularly structure, porosity, and 
texture. Permeability is considered in the design of soil 
drainage systems, ·septic tank absorption fields, and 
construction where the rate of water movement under 
saturated conditions affects behavior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. 
Available water capacity is not an estimate of the 
quantity of water actually available to, plants at ~ny gi~en 
time. The capacity for water storage I,n each m~Jor SOil 
layer is stated in inches of water per Inch ,of soli. The 
capacity varies, depending on SOil properties that affect 
the retention of water and the depth of the root zone. , 
The most important properties are the content of organic 
matter, soil texture, bulk density, and soil structure. 
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Available water capacity is an important factor in the 
choice of plants or crops to be grown and in the design 
and management of irrigation systems. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Salinity is a measure of soluble salts in the soil at 
saturation. It is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and 
laboratory measurements at representative sites of 
nonirrigated soils. The salinity of irrigated soils is 
affected by the quality of the irrigation water and by the 
frequency of water application. Hence, the salinity of 
soils in individual fields can differ greatly from the value 
given in the table. Salinity affects the suitability of a soil 
for crop production, the stability of soil if used as 
construction material, and the potential of the soil to 
corrode metal and concrete. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are low, a change of 
less than 3 percent; moderate, 3 to 6 percent; and high, 
more than 6 percent. Vel)' high, greater than 9 percent, 
is sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion. Losses are expressed in tons per acre 
per year. These estimates are based primarily on 
percentage of silt, sand, and organic matter (up to 4 
percent) and on soil structure and permeability. Values of 
K range from 0.02 to 0.69. The higher the value, the 
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more susceptible the soil is to sheet and rill erosion by 
water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can oc~u~ over a sus~ined period without affecting crop 
productIVity. The rate IS expressed in tons per acre per 
year. 

In table 16, the estimated content of organic matter is 
expressed as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The content of organic matter of a soil can be 
maintained or increased by returning crop residue to the 
~!I. O~ganic matter ~ffects. the available water capacity, 
infiltration rate, and tilth. It IS a source of nitrogen and 
other nutrients for crops. 

Soli and Water Features 

Table 17 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils are aSSigned to one of four 
groups. They are grouped according to the intake of 
water when the soils are thoroughly wet and receive 
precipitation from long-duration storms. 

The four hydrologic soil groups are: 
Group A. Soils having a high infiltration rate (low runoff 

potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands. These 
soils have a high rate of water transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have high shrink-swell potential, soils 
that have a permanent high water table, soils that have a 
claypan or clay layer at or near the surface, and soils 
that are shallow over nearly impervious material. These 
soils have a very slow rate of water transmission. 

Flooding, the temporary covering of the soil surface by 
flowing water, is caused by overflowing streams, by 
runoff from adjacent slopes, or by inflow from high tides. 
Shallow water standing or flowing for short periods after 
rainfall is not considered flooding. Standing water in 
swamps and marshes or in a closed depression is 
considered ponding. 
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Table 17 gives the frequency and duration of flooding 
and the time of year when flooding is most likely to 
occur. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency generally is expressed as 
none, rare, occasional, or frequent None means that 
flooding is not probable. Rare means that flooding is 
unlikely but possible under unusual weather conditions 
(there is a near 0 to 5 percent chance of flooding in any 
year). Occasional means that flooding occurs 
infrequently under normal weather conditions (there is a 
5 to 50 percent chance of flooding in any year). 
Frequent means that flooding occurs often under normal 
weather conditions (there is more than a 50 percent 
chance of flooding in any year). Common is used when 
classification as occasional or frequent does not affect 
interpretations. Duration is expressed as vel)' brief (less 
than 2 days), brief (2 to 7 days), long (7 days to 1 
month), and vel)' long (more than 1 month). The time of 
year that floods are most likely to occur is expressed in 
months. November-May, for example, means that 
flooding can occur during the period November through 
May. About two-thirds to three-fourths of all flooding 
occurs during the stated period. 

The information on flooding is based on evidence in 
the soil profile, namely thin strata of sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons, which are characteristic of soils that 
are not subject to flooding. 

Also considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils and 
does not apply to poorly drained soils that have been 
artificially drained. The estimates are based mainly on the 
evidence of a saturated zone, namely grayish colors or 
mottles in the soil. Indicated in table 17 are the depth to 
the seasonal high water table; the kind of water table, 
that is, perched or apparent, and the months of the year 
that the water table commonly is highest. This table 
should not be used to infer the depth of the water table 
during the season that it is low. A water table that is 
seasonally high for less than 1 month is not indicated in 
table 17. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. A perched 
water table is water standing above an unsaturated 
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zone. In places an upper, or perched, water table is 
separated from a lower one by a dry zone. 

The ~o .numbers in the IIHigh water table-Depth" 
column Indicate the normal -range in depth to a saturated 
zone. Depth is given to the nearest half foot. The first 
numeral in the range indicates the highest water level. A 
plus sign preceding the range in depth indicates that the 
water table is above the surface of the soil. "More than 
6.0" indicates that the water table is below a depth of 6 
feet or that the water table exists for less than a month. 

Subsidence is the settlement of organic soils or of 
saturated mineral soils of very low density. Table 17 
shows subsidence that results from desiccation and 
shrinkage and oxidation of organic material following 
drainage. Table 17 shows the expected initial subsidence 
and total subsidence, which is initial subsidence plus the 
slow sinking that occurs over several years as a result of 
oxidation. 
. Not shown in the table is subsidence caused by an 
Imposed surface load or by the withdrawal of ground 
water throughout an extensive area as a result of 
lowering the water table. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and . 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the ~oil. 
Special site examination and design may be needed If 
the combination of factors creates a severely corrosive 
environment. The steel in installations that intersect soU 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. It is based on soil texture, 
acidity, and the amount of sulfates in the saturation 
extract. 
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Classification of the Soils 

The system of soil classification used by the National 
Cooperative Soil Survey has six categories (23). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or on laboratory measurements. Table 18 shows the 
classification of the soils in the survey area. The 
categories are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil
forming processes and the degree of soil formation. 
Each order is identified by a word ending in sol. An 
example is Entisol. 

SUBORDER. Each order is divided into suborders, 
primarily on the basis of properties that influence soil 
.genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Aquent (Aqu, meaning 
water, plus en!, from Entisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Haplaquents (Hapl, meaning 
minimal horizonation, plus aquen!, the suborder of the 
Entisols that have an aquic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are n~t . 
representative of the great group but do not Indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjective~ . 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Haplaquents. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those. of hori~~ns below plow depth ~here 
there is much biological actiVity. Among the properties 

and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is coarse-loamy, mixed, nonacid, 
hyperthermic Typic Haplaquents. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
There can be some variation in the texture of the surface 
layer or of the substratum within a series. An example is 
the Karankawa series, which is a member of the coarse
loamy, mixed, nonacid, hyperthermic family of Typic 
Haplaquents. 

Soil Series and Their Morphology 
In this section, each soil series recognized in the 

survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is 
compared with similar soils and with nearby soils of 
other series. A pedon, a small three-dimensional area of 
soil, that is typical of the series in the survey area is 
described. The detailed description of each soil horizon 
follows standards in the Soil Survey Manual (20). Many 
of the technical terms used in the descriptions are 
defined in Soil Taxonomy (23). Unless otherwise stated, 
colors in the descriptions are for moist soil. Following the 
pedon description is the range of important 
characteristics of the soils in the series. 

The map units of each soil series are described in the 
section "Detailed Soil Map Units." 

Algoa Series 
The Algoa series consists of nearly level, somewhat 

poorly drained, nonsaline, loamy soils in upland areas. 
The overall surface is slightly convex, and mounds are 
common. The slopes range from 0 to 1 percent. Some 
short slopes, which are associated with mounds, are 
about 3 percent. 

Algoa and Mocarey soils occur in a complex pattern. 
Algoa soils are mainly on the mounds or in higher 
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positions on the landscape. Mocarey soils are on the . 
Intermounds or in slightly lower positions on the 
landscape. 
~ther associated soils are Cieno, Leton, and Morey 

sOils. These s?ils are in lower positions on the landscape 
than Algoa sOils and are leached of lime to a greater 
depth. 

Typical pedon of Algoa silt loam; in an area of 
Mocarey-Algoa complex; from Texas Farm Road 646 
north of Dickinson, 0.3 mile north on Farm Road 1266 
200 feet east on shell road, and 50 feet north, in a ' 
pasture: 

A-O to 12 inches; very dark gray (10YR 3/1) silt loam, 
dark gray·(10YR 4/1) dry; weak fine subangular 
blocky s~ructure; hard, friable, nonsticky and 
nonplastlc; common fine roots; common fine pores; 
few wormcasts; mildly alkaline; clear smooth 
boundary. 

Bkg1-12 to 18 inches; grayish brown (10YR 5/2) loam 
. light brownish gray (10YR 6/2) dry; weak coarse ' 

subangular blocky structure; hard, friable, nonsticky 
and .nonplastic; few fine roots; 15 percent soft 
calcium carbonate masses; common fine pitted 
con~retions of calcium carbonate; 20 percent 
calcium carbonate equivalent; calcareous; 
moderately alkaline; clear smooth boundary. 

Bkg2-18 t~ 43 inches; light brownish gray (10YR 6/2) 
loam, light gray (10YR 7/2) dry; weak coarse 
s~bangular ~Iocky structure; hard, friable, slightly 
StiCky and slightly plastic; few fine roots· 30 percent 
soft calcium carbonate masses; commo'n fine pitted 
concretions of calcium carbonate; 33 percent 
calcium carbonate equivalent; few medium black 
concretions; calcareous; moderately alkaline; 
gradual smooth boundary. 

Bkg3-~3 to 58 inches; light gray (10YR 7/2) loam, 
white (10YR 8/2) dry; common fine distinct yellowish 
brown (10YA 5/8) mottles; weak coarse subangular 0 

blocky structure; hard, friable, sticky and slightly 
plastic; few fine roots; 35 percent soft masses of 
calcium carbonate; common fine pitted concretions 
of calcium carbonate; 45 percent calcium carbonate 
equivalent; calcareous; moderately alkaline; gradual 
smooth boundary. 

2Cg-58 to 65 inches; light gray (10YA 6/1) clay loam
o

, 

light gray (10VA 7/1) dry; many fine prominent 
yellowish brown (10VA 5/6) mottles; massive; very 
hard, very firm, sticky and plastic; few medium pitted 
concretions of calcium carbonate; few medium black 
concretions; moderately alkaline. 

The thickness of the solum ranges from 40 to more 
than 60 inches. Depth to a calcic horizon ranges from 10 
to 16 inches. Calcium carbonate equivalent of the 10- to 
40-inch control section ranges from 15 to 40 percent, but 
in some parts, it ranges from 15 to 60 percent. Soft 
masses of calcium carbonate range from common to 
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many. Up to 50 percent of these carbonates can be clay 
size. Concretions of calcium carbonate up to 3 inches 
across range from few to many. Most of these 
concretions have pitted surfaces. Typically, the 
concentration of calcium carbonate concretions 
increases with depth~ The content of silicate clay in the 
control section ranges from 18 to 30 percent. Some 
pedons have a few dark concretions 2 to 4 millimeters in 
diameter. 

The A horizon is black, very dark gray, very dark 
grayish brown, or very dark brown. It is 7 to 15 inches 
thick. Reaction is slightly acid to moderately alkaline. 

The Bkg1 horizon is very dark gray, very dark grayish 
brown, dark gray, dark grayish brown, gray, grayi$h 
brown, light gray, and light brownish gray. Mottles in 
shades of brown or yellow range from none to common. 
Texture is silt loam, loam, clay loam, or silty clay loam. 0 

Aeaction is typically moderately alkaline. This horizon is 
calcareous. 

Some pedons have a thin Bw horizon that is mildly 
alkaline and noncalcareous~ 

The Bkg2 and Bkg3 horizons are gray, light gray, 
white, grayish brown, light brownish gray, brown, pale 
brown, or v,ery pale brown. Mottles in shades of yellow 
and brown range from none to common. TeXture is loam 
clay loam, or silty clay loam. Reaction is moderately , 
alkaline. These horizons are calcareous. 

The 2Cg horizon is brownf grayish brown, light 
brownish gray, gray, light gray, pale brown, very pale 
brown, yellowish brown, light yellowish brown, or 
brownish yellow. Mottles in shades of yellow and brown 
range from none to many. Texture is clay loam, sandy 
clay loam, or clay. Some pedons have a 2Cg horizon 
that has common, coarse nodules of calcium carbonate. 
Reaction is neutral to moderately alkaline. This horizon is 
typically noncalcareous but can range from 
noncalcareous to calcareous. 

Aris Series . 

The Aris series consists of nearly level, somewhat 
poorly drained, nonsaline, loamy soils in upland areas. 
The surface is slightly convex. The slopes range from 0 
to 1 percent. 

Other associated soils are Edna, Kemah, Leton, and 
Verland soils. Edna, Leton, and Verland soils are in 
lower positions on the landscape than Aris soil. Kemah 
soils are in similar positions. 
o Typical pedon of Aris fine sandy loam; from Texas 0 

Farm Road 528 in Friendswood, 2.6 miles southeast on 
Farm Road 518, and 200 feet south, in a pasture: 

A-O to 10 inches; d~rk grayish brown (10YR 4/2) fine 
~andy loam, graYish brown (10.YR 5/2) dry; weak 
fine gra~ular structur~; hard, friable, nonsticky and 
nonplastl~; comm~n fine r~ots; common fine pores. 
few wormcasts; slightly aCid; clear smooth bound ' ary. 
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Eg-10 to 20 inches; grayish brown (10YR 5/2) fine 
sandy loam, light brownish gray (10YR 6/2) dry; 
common fine distinct yellowish brown (10YR 5/6) 
~ottles; weak fine subangular blocky structure; hard, 
fnable, nonsticky and nonplastic; few fine roots· few 
fine pores; few wormcasts; few pockets of unc~ated 
sand grains; Slightly acid; clear smooth boundary. 

Bg/E-20 to 32 inches; grayish brown (10YR 5/2) sandy 
clay loam, light brownish gray (10YR 6/2) dry; few 
fine distinct yellowish brown (10YR 5/6) mottles; 
weak medium subangular blocky structure; very 
hard, firm, sticky and slightly plastic; few fine roots; 
about 25 percent tongues and interfingers of fine 
sandy loam; common pockets of uncoated sand; 
few fine dark concretions; neutral; clear wavy 
boundary. 

Btg1-32 to 49 inches; light brownish gray (10YR 6/2) 
clay loam, light gray (10YR 7/2) dry; common fine 
distinct yellowish brown (10YR 5/6) mottles; 
moderate medium subangular blocky structure; very 
hard, firm, sticky and plastic; few fine roots; few 
krotovina lined with grayish brown fine sandy loam; 
few medium dark concretions; neutral; gradual 
smooth boundary. 

Btg2-49 to 62 inches; light gray (10YR 6/1) clay, light 
gray (10YR 7/1) dry; many fine distinct yellowish 
brown (10YR 5/6) mottles; moderate-medium 
subangular blocky structure; very hard, very firm, 
very sticky and plastic; few fine roots; few medium 
dark concretions; few coarse pitted concretions of 
calcium carbonate; neutral. 

The thickness of the solum is more than 70 inches. 
The combined thickness of the A and Eg horizons is 12 
to 25 inches. Reaction is medium acid to neutral. 

The A horizon is dark gray, dark grayish brown, or light 
brownish gray. Mottles in shades of red or brown range 
from few to common. This horizon is 4 to 10 inches 
thick. 

The Eg horizon is dark grayish brown, grayish brown, 
light brownish gray, or light gray. Mottles in shades of 
brown, yellow, or gray range from few to common. This 
horizon is 6 to 18 inches thick. 

The Bg/E horizon is dark gray, gray, or grayish brown. 
Mottles in shades of brown, red, or gray range from few 
to common. Texture is sandy clay loam, clay loam, or 
silty clay loam. Tongues and interfingers of fine sandy 
loam make up 15 to 35 percent of this horizon. Reaction 
is medium acid to neutral. 

The Btg horizon is dark gray, gray, light brownish gray, 
or light gray. Mottles in shades of brown. yellow, or red 
range from few to common. Texture is clay. clay loam. or 
silty clay loam. The coritent of clay in the control section 
averages 35 to 50 percent. Reaction is medium acid to 
mildly alkaline. Pitted concretions of calcium carbonate 
are common at a depth of more than 40 inches. 
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Some pedons have a BCg horizon that is gray or light 
gray. Mottles in shades of brown, yellow, or red range 
from few to common. Texture is clay loam or silty clay 
loam. Reaction is medium acid to moderately alkaline. 
Typically. this horizon contains pitted concretions of 
calcium carbonate. 

Aris soils are taxadjuncts to the Aris series because 
calcium carbonate concretions are in the lower part of 
the Bt horizon. However, this does not affect the use, 
behavior, and management of these soils. 

Bacliff Series 

The Bacliff series consists of nearly level, poorly 
drained, nonsaline. clayey soils in broad, upland areas. 
The surface is plane. The slopes range from 0 to 1 
percent. 

Other associated soils are Bernard. Edna, Lake 
Charles, Vamont, and Veri and soils. All of these soils, 
except Vamont soils, are in slightly higher positions on 
the landscape than Bacliff soils. Vamont soils are in 
similar positions. 

Typical pedon of Bacliff clay; from Texas Farm Road 
518 in Kemah, 4 miles south on Texas Highway 146, 0.2 
mile west on Farm Road 517, and 250 feet north. in 
rangeland: 

A-O to 9 inches; dark gray (10YR 4/1) clay. gray (10YR 
5/1) dry; moderate medium subangular blocky 
structure; very hard, very firm, very sticky and 
plastic; many fine roots; common fine brown organic 
stains; medium acid; gradual wavy boundary. 

Ag-9 to 35 inches; gray (10YR 5/1) clay. light gray 
(10YR 6/1) dry; common fine distinct yellowish 
brown (10YR 5/6) mottles; strong coarse blocky 
structure parting to moderate fine blocky structure; 
very hard, very firm. very sticky and plastic; few fine 
roots; few brown organiC stains; common pressure 
faces; few medium intersecting slickensides in lower 
part; few medium dark concretions; neutral; gradual 
wavy boundary. 

Bg1-35 to 48 inches; light gray (10YR 6/1) clay. light 
gray (10YR 7/1) dry; common medium distinct 
yellowish brown (10YR 5/6) mottles; strong coarse 
blocky structure parting to moderate fine blocky 
structure; very hard. verY firm, very sticky and 
plastic; few fine roots; common pressure faces; few 
intersecting slickensides; few medium dark 
concretions; neutral; gradual wavy boundary. 

Bg2-48 to 63 inches; light gray (10YR 6/1) clay. light 
gray (10YR 7/1) dry; many medium distinct yellowish 
brown (10YR 5/6) and grayish brown (10YR 5/2) 
mottles; strong coarse blocky structure parting to 
moderate medium blocky structure; very hard. very 
firm, very sticky and plastic; few intersecting 
slickensides; fe~ medium and coarse pitted 
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concretions of calcium carbonate; few medium dark 
concretions; moderately alkaline. 

The thickness 6f the solum is more than 60 inches. 
The 1 0- to 40-inch control section is 45 to 60 percent . 
clay. Reaction in the control section is medium acid to 
moderately alkaline. When the soil is dry, cracks 1 inch 
to 2 inches wide extend from the surface into the Bg 
horizon, but cracks remain open for less than 90 
cumulative days. Intersecting slickensides begin at a 
depth of about 10 to 30 inches. The lower part of the A 
horizon is cyclical and has an amplitude of 10 to 30 
inches. Undisturbed areas have gilgai microrelief that has 
microknolls that are 6 to 15 inches higher than the 
microdepressions. Distance from the center of the 
microknolls to the center of the microdepressions is about 
6 to 15 feet. 

The A horizon is very dark gray, dark gray, or gray. In 
some pedons, the A horizon has a moist value of less 
than 3.5, but the layer is less than 12 inches thick in 
more than 60 percent of the pedon. Reaction ranges 
from medium acid to mildly alkaline. The thickness of the 
A horizon varies with the microrelief and ranges from 6 
inches on the microknolls to about 45 inches in the 
microdepressions. 

The B horizon is gray or light gray. Mottles in shades 
of yellow and brown range from few to many. Reaction is 
medium acid to mildly alkaline. 

The Bg2 horizon is gray or light gray. Mottles in 
shades of yellow and brown range from few to a mottled 
matrix of gray, yellow, and brown. Reaction ranges from 
neutral to moderately alkaline. The lower part of this . 
horizon typically has pitted, calcium carbonate 
concretions. 

Bernard Series 
The Bernard series consists of nearly level, somewhat 

poorly drained, nonsaline, loamy soils in upland areas. 
The surface is plane. The slopes range from 0 to 1 
percent. 

Other associated soils are Edna, Lake Charles, 
Mocarey, Morey, and Verland soils. These soil~ are on 
broad, plane landscapes. Edna and Verland sOII.s are a 
lighter gray than Bernard soils. Lake Charl~s sOils are 
clayey throughout. Mocarey' and Morey sOils have a less 
clayey subsoil than Bernard soils. 

Typical pedon of Bernard clay loam; from Texas 
Highway 6 in Santa Fe, 4 miles south on Farm Road 646 
to Farm Road 2004, 0.4 mile south on shell r~ad, 250 
feet east, and 200 feet south, in a cultivated field: 

Ap-O to 10 inches; very dark gray (10YR 3/1) .clay 
loam, dark gray (10YR 4/1) dry; weak medlu,:" 
subangular blocky structure; .very har~, very firm, 
sticky and plastic· common fine roots, comm~n 
brown root stains~ few wormcasts; slightly aCid; clear 
wavy boundary. 
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BA-10 to 18 inches; very dark gray (10YR 3/1) clay,. 
dark gray (10YR 4/1) dry; few fine distinct. yellOWish 
brown (10YR 5/6) mottles; moderate medlu~ 
subangular blocky structure; very hard, very firm, 
very sticky and plastic; few fine roots; few strong 
brown organic stains; few wormcasts; few shiny 
pressure faces; slightly acid; clear wavy boundary. 

Btg1-18 to 40 inches; dark gray (10YR 4/1) clay, gray 
(10YR 5/1) dry; common fine distinct yellowish 
brown (10YR 5/6) mottles; moderate medium 
subangular blocky structure; very hard, very firm, 
very sticky and plastic; few fine roots; few pressure 
faces; few clay films on faces of peds; few medium 
black concretions; neutral; gradual wavy boundary. 

Btg2-40 to 60 inches; gray (10YR 5/1) clay; light gray 
(10YR 6/1) dry; common medium distinct yellowish 
brown (10YR 5/4) mottles; moderate medium 
subangular blocky structure; very hard, very firm, 
very sticky and plastic; few fine roots; few clay films 
on faces of peds; few medium black concretions; 
few fine pitted concretions of calcium carbonate; 
mildly alkaline; gradual wavy boundary .. 

BC-60 to 65 inches; light gray (10YR 6/1) clay, light 
gray (10YR 7/1) dry; common fine distinct yellowish 
brown (10YR 5/6) mottles; moderate fine 
subangular blocky structure; very hard, very firm, 
very sticky and plastic; few medium pitted 
concretions of calcium carbonate; mildly .alkaline. 

The thickness of the solum ranges from 50 to more 
than 70 inches. The mollic epipedon is 16 to 40 inches 
thick. It is cyclical and has a horizontal spacing of 8 to 
15 feet. 

The A horizon is black, very dark gray, very dark 
grayish brown, or very dark brown. Reaction is medium 
acid to neutral. 

The BA horizon is black, very dark gray, or dark gray. 
Texture is clay loam or clay. The clay content in this 
horizon is more than 35 percent. Reaction is medium 
acid to neutral. 

The Btg horizon is black, very dark gray, dark gray, 
gray, very dark brown, very dark grayish brown, dark 
grayish brown, or grayish brown. Mottles of yellow or 
brown range from none to common. Texture is clay, clay 
loam, or silty clay. The clay content in this horizon 
ranges from 35 to eo percent. Reaction is slightly acid to 
mildly alkaline. In many pedons, the Btg horizon has few 
calcium carbonate concretions at a depth of more than 
36 inches. 

Most pedons have a BC horizon. The BC horizon has' 
colors that are similar to those in the Btg horizon but has 
values that are higher. 

Some pedons have a C horizon that is gray, grayish 
brown, or brown; or it is mottled olive, yellow, and brown. 
Reaction is neutral to moderately alkaline. 
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Some pedons have a 2C horizon at a depth of 50 to 
120 inches that is more red and is more sandy than the 
C horizon. 

Caplen Series 

The Caplen series consists of nearly level, very poorly 
drained, saline, loamy soils in coastal marsh areas. The 
surface is plane. The slopes range from 0 to 0.5 percent. 
Caplen soils are in backwater areas and are covered by 
2 to 12 inches of tidal water at some time each day. 

Other associated soils are Placedo, Tatlum, and 
Tracosa soils. Placedo soils are in slightly higher 
positions on the landscape than Caplen soils. Placedo 
soils are not affected by daily tides. Tracosa soils are in 
slightly lower positions. These soils are flooded daily by 
tides. Also Placedo and Tracosa soils are more firm than 
Caplen soils. They have an n value of less than 0.7. 
Tatlum soils are less clayey than Caplen soils. 

Typical pedon of Caplen mucky silty clay loam; from 
Texas Highway 124 in High Island, about 10 miles 
southwest on Texas Highway 87, about 3.2 miles 
northwest of Caplen to mouth of Sun Oil Company 
Canal, 0.6 mile southwest along shoreline of East Bay, 
and 250 feet south of East Bay, in a marsh: 

Ag-O to 10 inches; dark gray (10YR 4/1) mucky silty 
clay loam, gray (10YR 5/1) dry; massive; flows 
easily between fingers, leaves small residue in hand 
when squeezed (n value 1.2); slightly sticky and 
nonplastic; many fine and medium roots; estimated 
35 percent hemic materials; estimated 10 percent 
fibric materials; strongly saline; moderately alkaline; 
abrupt smooth boundary. 

Cg1-10 to 16 inches; dark gray (10YR 4/1) mucky silty 
clay loam, gray (10YR 5/1) dry; massive; flows 
easily between fingers, leaves small residue in hand 
when squeezed (n value 1.2); sticky and slightly 
plastic; many fine roots; estimated 20 percent hemic 
material; strongly saline; moderately alkaline; gradual 
smooth boundary. 

Cg2-16 to 30 inches; dark gray (10YR 4/1) clay, gray 
(10YR 5/1) dry; massive; flows easily between 
fingers, leaves small residue in hand when squeezed 
(n value 1.2); sticky and plastic; few fine roots; 
estimated 5 percent hemic material; strongly saline; 
neutral; gradual smooth boundary. 

Cg3-30 to 35 inches; gray (10YR 5/1) clay, light gray 
(10YR 6/1) dry; massive; flows easily between 
fingers, leaves small residue in hand when squeezed 
(n value 1.2); stiCky and plastic; few fine roots; 
strongly saline; neutral; gradual smooth boundary. 

Cg4-35 to 50 inches; light gray (10YR 6/1) clay loam, 
light gray (10YR 7/1) dry; common fine distinct 
brown (10YR 5/3) mottles; flows with difficulty 
between fingers. leaves large residue in hand when 
squeezed (n value 0.8); very sticky and Slightly 
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plastic; strongly saline; moderately alkaline; gradual 
smooth boundary. 

Cg5-50 to 60 inches; light gray (10YR 6/1) clay loam, 
light gray (10YR 7/1) dry; common medium distinct 
yellowish brown (10YR 5/6) and brown (10YR 5/3) 
mottles; massive; very hard, firm. very sticky and 
plastic; common fine and medium greenish gray 
concretions; strongly saline; moderately alkaline. 

These soils have a peraquic moisture regime. An 
organic surface layer (0 horizon) ranges from 0 to 14 
inches thick. Reaction ranges from neutral to moderately 
alkaline throughout. The electrical conductivity ranges 
from 6 to 16 millimhos most of the year. The control 
section is 35 to 60 percent clay. 

The Ag horizon is black, very dark gray, dark gray, or 
gray. It is 6 to 15 inches thick. Texture is clay, silty clay, 
silty clay loam, or their mucky analogs. Hemic and sapric 
material makes up as much as 15 percent of the Ag 
horizon. In a few pedons, the Ag horizon has mottles in 
shades of gray or greenish gray. 

The Cg horizon is dark gray. gray, or light gray. 
Texture is clay, silty clay or silty clay loam. At a depth of 
more than 35 inches, texture is clay loam. In some 
pedons. the Cg horizon has strata of loam or sandy loam 
at a depth of more than 40 inches. Mottles in shades of 
gray and brown range from few to many. 

The Caplen soils are taxadjuncts to the Caplen series 
because they have n value between 0.7 and 1.0 at a 
depth of more than 35 inches. However. this does not 
affect use, behavior, and management of these soils. 

Cieno Series 

The Cieno series consists of nearly level. poorly 
drained, nonsaline. loamy soils in slightly depressional, 
upland areas. The surface is concave. The slo~ range 
from 0 to 1 percent. 

Cieno soils and Mocarey soils are in a complex 
pattern. Cieno soils are in depressions or on the lower 
part of the landscape, and Mocarey soils are mainly in 
the smoother areas around and between the 
depressions. 

Other associated soils are Algoa and Leton soils. 
Algoa soils are on low mounds. Leton soils are in the 
more conspicuous depressional areas. 

Typical pedon of Cieno silt loam. in an area of 
Mocarey-Cieno complex; from Texas Farm Road 517 in 
Dickinson, 2.6 miles south on frontage road of U.S. 
Interstate 45. 0.15 mile west on shell road, 0.7 mile 
south southeast on field road beside canal. 0.3 mile 
southwest on field road beside the canal. and 880 feet 
east, in a cultivated field: 

Ap-O to 7 inches; dark,gray (10YR 4/1) silt loam, gray 
(10YR 5/1) dry; weak fine subangular blocky 
structure; hard, friable, nonsticky and nonplastic; few 
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fine roots; few fine pores; few uncoated sand grains; 
few brown organic root stains; neutral; clear smooth 
boundary. 

A1-7 to 11 inches; grayish brown (10YA 5/2) silt loam, 
,light brownish gray (10YA 6/2) dry; weak fine 
subangular blocky structure; hard, friable, nonsticky 
and non plastic; few fine roots; few fine pores; few 
brown organic stains; few uncoated sand grains; 
neutral; clear wavy boundary. 

Btg1-11 to 32 inches; gray (10YA 5/1) clay loam, light 
gray (10YA 6/1) dry; few fine distinct yellowish . 
brown (10YA 5/6) mottles; weak medium 
subangular blocky structure; very hard, firm, sticky 
and plastic; few fine roots; few uncoated sand 
seams less than 2 inches wide; few medium brown 
concretions; moderately alkaline; gradual smooth 
boundary. , 

Btg2-32 to 43 inches; light gray (10YA 6/1) clay loam, 
light gray (10YA 7/1) dry; common fine distinct 
yellowish brown (10YA 5/6) mottles; weak medium 
subangular blocky structure; very hard, firm, sticky 
and plastic; few fine roots; few pockets of uncoated 
sand grains; few medium brown concretions; few 
coarse nodules of calcium carbonate; moderately 
alkaline; gradual smooth boundary. 

Btg3-43 to 60 inches; light brownish gray (10YA 6/2) 
clay loam, light gray (10YA 7/2) dry; common fine 
distinct yellowish brown (10YA 5/6) mottles; weak 
medium subangular blocky structure; very hard, firm, 
sticky and plastic; few medium black concretions; 
moderately alkaline. 

The thickness of the solum is more than 60 inches. 
Depth to free carbonates is 30 to about 45 inches. Few 
to common crayfish krotovinas are in many pedons. In 
many pedons, uncoated sand grains are on the faces of 
some peds. Interfingers of uncoated 'sand range from 
none to few throughout the argilliC horizon and make up 
less than 5 percent of the matrix. Dark concretions up to 
6 millimeters across range from none to few in the 
argillic horizon. 

The A horizon is dark gray, gray, dark grayish brown, 
or grayish brown. Some pedons have a few brownish or 
yellowish mottles. The A horizon is 4 to 14 inches thick. 
Reaction ranges from medium acid to neutral. 

The Btg1 horizon is dark gray, gray, light gray, dark 
grayish brown, grayish brown, or light brownish gray. 
Brownish or yellowish mottles range from none to 
common. Texture is sandy clay loam or clay loam. The 
weighted average of the content of clay in the control 
section is 27 to 35 percent. Reaction ranges from slightly 
acid to moderately alkaline. . 

The Btg2 and Btg3 horizons are gray, hgh~ gray, 
grayish brown, or light brownish gray. BrOWnish or . 
yellowish mottles range from few to commo~. Texture IS 
sandy clay loam or clay loam. Pitted concretions of 
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calcium carbonate range from few to common. Aeaction 
is mildly alkaline or moderately alkaline. 

The Cieno soils are taxadjuncts, to the Cieno series 
because they have a silt loam surface layer and are 
believed to have mixed mineralogy. These differences do 
not affect the use, behavior, and management of these 
soils. 

Edna Series 

The Edna series consists of nearly level, poorly 
drained, nonsaline, loamy soils in upland areas. The 
surface is plane to slightly convex. The slop~s range 
from 0 to 1 percent. 

Other associated soils are Aris, Bernard, Kemah, 
Leton, Mocarey, Morey, and Verland soils. Aris and 
Kemah soils are in higher positions on the landscape 
than Edna soils. Bernard, Mocarey, Morey, and Verland 
soils are in slightly lower positions. Leton soils are in the 
depressional areas. 

Typical pedon of Edna fine sandy loam; from Texas 
Highway 6 in Santa Fe, 4 miles south on Farm Road 646 
to Farm Road 2004, 2.5 miles south on shell road, 2 
miles southwest to south, and 250 feet northeast, in a 
pasture: 

A-O to 8 inches; dark gray (10YA 4/1) fine sandy loam, 
gray (10YA 5/1) dry; weak fine granular structure; 
hard, friable, nonsticky and nonplastic; common fine 
roots; common fine pores; few strong brown root 
stains; Slightly acid; abrupt smooth boundary. 

Btg1-8 to 26 inches; gray (10YA 5/1) clay, light gray 
(10YA 6/1) dry; common fine distinct yellowish 
brown (10YR 5/6) mottles; moderate medium 
subangular blocky structure; extremely hard, very 
firm, very sticky and plastic; common fine roots; few 
medium dark concretions; few clay films on faces of 
peds; few very dark gray streaks on ped surfaces; 
few pressure faces; medium acid; gradual wavy 
boundary. 

Btg2-26 to 45 inches; light gray (10YA 6/1) clay, light 
gray (10YA 7/1) dry; common fine distinct light olive 
gray (5Y 6/2) and yellowish brown (10YR 5/6) 
mottles; moderate medium subangular blocky 
structure; extremely hard, very firm, very sticky and 
plastic; few fine roots; few clay films on faces of 
peds; few fine dark concretions; few pressure faces; 
few dark gray streaks; neutral; gradual wavy 
boundary. 

BC-45 to 60 inches; light brownish gray (2.5Y 6/2) clay, 
light gray (2.5Y 7/2) dry; many fine distinct yellowish 
brown (10YA 5/6) and common fine distinct gray 
(10YA 6/1) mottles; moderate coarse subangular 
bloc~y struct~re; very hard, verv firm, very sticky and 
plastiC; few fine roots; few medium dark concretions. 
moderately alkaline. ' 
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The thickne~s of the solum ranges from 60 inches to 
more than 80 Inches. The soil cracks when dry, but the 
cracks rare~ ext~nd upward through the A horizon. 

The A hOrizon IS less than 10 inches thick in more 
than 50 ~ercent o~ any pedon, but ranges from less than 
10 te;> 16.lnches thl~k. The horizon is dark gray, dark 
graYish ~rown~ gra~lsh bre;>~n, or light brownish gray. 
When this hOrizon IS dry, It IS massive and very hard or 
extremely hard. Reaction ranges from medium acid to 
neutral. 

. Some pedons have a thin discontinuous E horizon of 
higher value t~an t~e Ap or A horizon in the microlow. 
T~e Btg hOrizon IS dark gray, gray, light gray, dark 

graYish brown, or light brownish gray. Texture is typically 
clay but can include clay loam. The content of clay in the 
upper part of the Btg horizon ranges from 35 to 55 
percent, and the content of silt ranges from 32 to 40 
percent. Few or common, fine or medium yellow brown 
red, and olive mottles are throughout the 'horizon: In ' 
some pedons, the Btg horizon has darker coatings on 
faces of peds. Reaction is medium acid to neutral. 
Coefficient of linear extensibility (COLE) ranges from 
0.09 to 0.11. 

Some pedons have a BC horizon that is mottled or 
has a grayish matrix that has few to common mottles in 
shades of olive, brown, yellow, or red. The dominant 
colors are gray, light gray, grayish brown, light brownish 
gray, brown, yellowish brown, pale brown, or light 
yellowish brown. Texture is commonly sandy clay loam 
or clay loam and less commonly clay or sandy clay. 
Pitted concretions, films, and threads of calcium 
carbonate range from none to common. Reaction ranges 
from Slightly acid to moderately alkaline. 

Follet Series 
The Follet series consists of nearly level, very poorly 

drained, saline, loamy soils in coastal marsh areas. The 
surface is plane. The slopes range from 0 to 0.5 percent. 
Follet soils are in broad, tidal areas and are covered by 
2 to 12 inches of water at some time each day. 

Other associated soils are Caplen, Placedo, Tracosa, 
and Veston soils. Caplen and Tracosa soils are in similar 
positions on the landscape as Follet soils but are more 
clayey. Also, Caplen soils are less firm than Follet soil 
and have an n value of more than 1. Placedo and 
Veston soils are in higher positions and are not affected 
by daily tides. Also, Placedo soils are more clayey than 
Follet soils. 

Typical pedon of Follet loam; from Texas Highway 146 
in the northwestern part of Texas City, 3 miles east on 
Loop 197, 0.9 mile east on paved road, 0.9 mile north, 
0.1 mile east to levee, 0.8 mile north on levee, and 1,500 
feet west-southwest of levee, in a marsh: 

Ag-O to 8 inches; gray (10YR 5/1) loam, light gray 
(10YR 6/1) dry; few fine distinct brownish yellow 
(10YR 6/8) mottles; massive; flows easily between 

fingers, leaves small residue in hand when 
squeezed; hard, firm, slightly sticky and slightly 
plastic; common fine roots; few strong brown 
organic stains; very strongly saline; mildly alkaline; 
clear smooth boundary. 
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Cg1-8 to 40 inches; light gray (10YR 7/1) loam, white 
(10YR 8/1) dry; common fine distinct brownish 
yellow (10YR 6/8) mottles; massive; very hard, firm, 
stiCky and plastic; few fine and medium roots; few 
thin discontinuous sand strata; few fine brown 
concretions; very strongly saline; moderately 
alkaline; gradual boundary. 

Cg2-4~ to 60 inches; light gray (10YR 7/1) clay loam, 
white (10YR 8/1) dry; many fine distinct brownish 
y~lIow (10YR 6/8) mottles; massive; very hard, firm, 
sticky and plastic; few fine roots; few fine pitted 
concretions of calcium carbonate; very strongly 
saline; moderately alkaline. 

These soils have a peraquic moisture regime. In some 
pedons, these soils have a surface layer that has an n 
value ~f more than 0.7, but it does not extend to a depth 
of 20 Inches. In some pedons, these soils have a peaty 
or mucky surface layer 2 to 8 inches thick. Reaction 
ranges from neutral to moderately alkaline throughout. 
The electrical conductivity ranges from 16 to 60 
millimhos, and the exchangeable sodium is more than 15 
percent throughout the control section. 

The Ag horizon is very dark gray, dark gray, gray, light 
gray, very dark grayish brown, light grayish brown, 
grayish brown, or light brownish gray. If the horizon has 
value of 3, it is less than 10 inches thick. Mottles in 
shades of gray, yellow, and brown range from none to 
common. This horizon is 4 to 15 inches thick. 

The Cg horizon is dark gray, gray, or white. Mottles in 
shades of gray, brown, or yellow range from none to 
common. In some pedons, the Cg horizon has few to 
common black or brown concretions. Texture is loam, 
sandy clay loam, silty clay loam, or clay loam. In most 
pedons, this horizon is stratified. 

Francitas Series 

The Francitas series consists of nearly level, poorly 
. drained, saline, clayey soils in coastal marsh areas. The 
surface is plane. The slopes range from 0 to 1 percent 

Other associated soils are Bernard, Harris, Lake 
Charles, Narta, Placedo, and Veri and soils. Bernard, 
Lake Charles, and Veri and soils are in higher positions 
on the landscape than Francitas soils. These soils are 
on the uplands. Harris and Placedo soils are in lower 
positions. Narta soils are in similar positions as Francitas 
soils but have a. loamy surface layer. 

Typical pedon of Francitas clay; from Texas Farm 
Road 1764 in Texas City, 3 miles north on Texas 
Highway 146, and 100 feet east, in a pasture: 
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A1-0 to 13 inches; very dark gray (10YA 3/1) clay, dark 
gray (10YA 4/1) dry; few fine faint dark grayish 
brown mottles; moderate medium subangular blocky 
struc~ure; very hard, very firm, very sticky and 
pl~stlc; co~mon fine roots; few shiny ped surfaces; 
Slightly saline; moderately alkaline; gradual wavy 
boundary. 

A2-13 to 36 inches; dark gray (10YA 4/1) clay, gray 
(10YA 5/1) dry; common fine distinct yellowish 
brown (10YA 5/6) mottles; moderate medium 
suban~ular blocky structure; very hard, very firm, 
very sticky and plastic; few fine roots; few shiny 
pressure faces; few intersecting slickensides; few 
medium pitted concretions of calcium carbonate; 
moderately saline; moderately alkaline; gradual wavy 
boundary. 

8g1-36 to 48 inches; gray (10YA 5/1) clay, light gray 
(10YA 6/1) dry; common fine distinct yellowish 
brown (10YA 5/6) and dark yellowish brown (10YA 
4/6) mottles; moderate medium subangular blocky 
structure; very hard, very firm, very sticky and 
plastic; few fine ~oots; few intersecting slickensides; 
few medium black concretions; moderately saline; 
moderately alkaline; gradual wavy boundary. 

8g2-48 t? 60 inches; light brownish gray (10YA 6/2) 
clay, light gray (10YA 7/2) dry; common fine 
prominent brownish yellow (10YA 6/6) mottles; 
moderate medium blocky structure; very hard, very 
firm, very sticky and plastic; common fine pitted 
concretions of calcium carbonate; common fine 
black concretions; moderately saline; moderately 
alkaline; gradual wavy boundary. 

8g3-60 to 73 inches; mottled light gray (N 7/0) and 
brownish yellow (10YA 6/8) clay; moderate medium 
blocky structure; very hard, very firm, very sticky and 
plastic; few fine soft black bodies; few fine pitted 
concretions of calcium carbonate; moderately saline; 
moderately alkaline. 

The thickness of the solum ranges from 40 to more 
than 80 inches. The average content of clay in the 10- to 
40-inch control section ranges from 45 to 60 percent. 
Intersecting slickensides begin at a depth of about 10 to 
30 inches. Undisturbed areas have gilgai microrelief that 
has microknolls that are 3 to 10 inches higher than the 
microdepressions. Salinity increases with depth. The 
conductivity of the saturation extract ranges from 1 to 4 
millimhos per centimeter in the A 1 or Ap horizons, 4 to 
12 millimhos per centimeter in the A2 horizon, and 8 to 
25 millimhos per centimeter in the 8g horizon. In some 
part of the 10- to 40-inch control section, the 
exchangeable sodium exceeds· 15 percent. . . 

The At horizon is black or very dark gray. Th~s hOrlzo.n 
is 6 to 20 inches thick. Reaction ranges from slightly aCid 
to . moderately alkaline. 

The A2 horizon is black, very dark gray, or dark gray. 
This horizon is 10 to 24 inches thick. Texture is clay or 
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silty clay. The content of clay in this horizon ranges from 
40 to 60 percent. Aeaction ·ranges from neutral to 
moderately alkaline. 

The 8g horizon is dark gray, gray, light gray, very dark 
grayish brown, dark grayish brown, grayish brown, brown, 
pale brown, or light brownish gray. Mottles in shades of 
brown or yellow range from none to common. Texture is 
clay or silty clay. Aeaction is mildly alkaline or 
moderately alkaline. 

Some pedons have a C horizon that is gray, light gray, 
grayish brown, light brownish gray, brown, pale brown, or 
very pale brown. Texture is clay, silty clay, clay loam, or 
silty clay loam. 

The 8g and C horizons have pitted concretions of 
calcium carbonate in most pedons. 

Galveston Series 

The Galveston series consists of nearly level to 
undulating, somewhat excessively drained, nonsaline, 
sandy soils in coastal areas. The surface is convex. The 
slopes range from 0 to 4 percent. 

Other associated soils are Mustang and Nass soils. 
These soils are in lower positions on the landscape than 
Galveston soils. Mustang soils are poorly drained, and 
Nass soils are very poorly drained. 

Typical pedon of Galveston fine sand, undulating; from 
Texas Spur 342 in Galveston, 9 miles southwest on 
Farm Aoad 3005 to Stewart Road, 3.8 miles southwest 
on Farm Aoad 3005, and 400 feet northwest of the 
fence, in rangeland: 

A-O to 6 inches; grayish brown (10YR 5/2) fine sand, 
light browni~h gray (10YR 6/2) dry;. single grained; 
loose, nonsticky and non plastic; few fragments of 
marine shells 1 millimeter to 2 millimeters in size; 
nonsaline; neutral; clear wavy boundary. 

C1-6 to 12 inches; pale brown (10YR 6/3) fine sand, 
very pale brown (10YR 8/3) dry; single grained; 
loose, nonsticky and nonplastic; common fine roots; 
few fragmtlnts of marine shells 1 millimeter to 2 
millimeters in size; nonsaline; mildly alkaline; clear 
smooth boundary. . 

C2-12 to 30 inches; dark grayish brown (10YR 4/2) fine 
sand, light brownish gray (10YA 6/2) dry; single 
grained; loose, nonsticky and nonplastic; few fine 
roots; nonsaline; mildly alkaline; clear wavy 
boundary. 

C3-30 to 60 inches; very pale brown (10YA 7/3) fine 
sand, very pale brown (10YA 8/3) dry; common fine 
distinct yellowish bro~n (10YA 5/4) mottles; Single 
grained; loose, nonstlcky and nonplastic; nonsaline' 
mildly alkaline. ' 

Depth to loamy strat.a is. m~re than 72 inches. The 10-
to 40-inch control section IS fine sand or sand. The 
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content of silt and clay is less than 10 percent. Reaction 
is medium acid to moderately alkaline. 

The A horizon is fine sand or loamy fine sand. 
These soils are gray, light gray, grayish brown light 

brownish gray, brown, pale brown, or very pale brown 
throughout. 

In many pedons, the underlying material has brownish 
mottles at a depth of more than 30 inches. In some 
pedons, the underlying material has strata that contain 
many shell fragments. 

The Galveston soils in map units Gs and Nx are 
taxadjuncts to the Galveston series because they have 
shell fragments in the underlying material and have a 
dark surface layer. However, this does not affect the 
use, behavior, and management of these soils. 

Harris Series 
The Harris series consists of nearly level, very poorly 

drained, saline, clayey soils in coastal marsh areas. The 
surface is plane. The slopes range from 0 to 0.5 percent. 
These soils are flooded at times by storm tides and are 
saturated most of the time. 

Other associated soils are Francitas, Narta, Placedo, 
Tracosa, and Veston, soils. Francitas, Narta, and Veston 
soils are in higher pOSitions on the landscape than Harris 
soils; Placedo soils are in similar positions; and Tracosa 
soils are in slightly lower positions. Also Tracosa soils 
are flooded daily by tides. 

Typical pedon of Harris clay; from Texas Highway 6 in 
Santa Fe, about 4 miles south on Farm Road 646 to 
Farm Road 2004, 2.5 miles south on shell road, 2.1 
miles east-southeast, and 25 feet north, in rangeland: 

Ag1-O to 6 inches; very dark gray (10YR 3/1) clay, dark 
gray (10YR 4/1) dry; moderate fine subangular 
blocky structure; very hard, very firm, sticky and very 
plastic; many fine roots; common strong brown 
organic stains; moderately saline; neutral; gradual 
smooth boundary. 

Ag2-6 to 13 inches; very dark gray (10YR 3/1) clay, 
dark gray (10YR 4/1) dry; moderate medium 
subangular blocky structure; very hard, very firm, 
sticky and very plastic; few fine roots; few strong 
brown organiC stains; strongly saline; moderately 
alkaline; gradual smooth boundary. 

8g1-13 to 38 inches; dark gray (10YR 4/1) clay, gray 
(10YR 5/1) dry; few fine distinct light brownish gray 
(10YR 6/2) and yellowish brown (10YR 5/6) 
mottles; moderate medium angular blocky structure; 
very hard, very firm; sticky and very plastic; few fine 
roots; few medium brown concretions; few medium 
pitted concretions of calcium carbonate; strongly 
saline; moderately alkaline; clear wavy boundary. 

8g2-38 to 60 inches; gray (10YR 5/1) clay, light gray 
(10YR 6/1) dry; few fine faint light gray mottles; 
medium coarse angular blocky structure; very hard, 
very firm. stiCky and very plastic; few fine brown 

concretions; few medium pitted concretions of 
calcium carbonate; strongly saline; moderatefy 
alkaline. 
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The thickness of the solum ranges from 40 to more 
than 60 inches. The content of clay in the 10- to 4O-inch 
control section ranges from 40 to 60 percent The soil is 
saturated to the surface for 4 to 8 months and seldom 
dries to below field capacity. Soil salinity ranges from 
slight to strong. Reaction ranges from neutral to strongly 
alkaline throughout. The upper 20 inches of the 8g 
horizon has less than 15 percent saturation with 
exchangeable sodium, or the saturation with 
exchangeable sodium is constant or increases below a 
depth of 20 inches. 

The Ag horizon is black or very dark gray. Mottles in 
shades of brown or yellow range from none to common. 
Some pedons have an organic surface layer less than 4 
inches thick. The thickness of the Ag horizon ranges 
from 10 to 24 inches. The content of organic matter 
ranges from 2 to 15 percent, and it is higher in the upper 
part of the horizon. 

The 8g horizon is dark gray, gray, or light gray. Mottles 
in shades of gray, yellow, and brown range from few to 
common. Texture is clay or silty clay. 

Some pedons have a C horizon that is similar to the 
8g horizon in color and texture. . 

Ijam Series 
The Ijam series consists of nearly level to strongly 

sloping, poorly drained, saline, clayey soils in coastal 
marsh areas. These soils formed in materials dredged 
from bays and canals. The surface is plane to convex. 
The slopes range from 0 to 8 percent 

Other associated soils are Follet, Placedo, Tracoss, 
and Veston soils. These soils are in lower positions on 
the landscape than Ijam soils. Unlike Ijam soils, these 
soils did not form in dredged material. 

Typical pedon of Ijam clay, 0 to 2 percent slopes; from 
the intersection of U.S. Interstate 45 and Texas Spur 
342 in Galveston, 0.9 mile east on U.S. Highway 75, 3.9 
miles northeast on 51 st Street, across Galveston 
Channel onto Pelican Island, and 200 feet south of road, 
in rangeland: 

A-O to 10 inches; dark grayish brown (10YR 4/2) clay, 
grayish brown (10YR 5/2) dry; few fine distinct dark 
yellowish brown (10YR 4/4) mottles; massive; very 
hard, very firm, very sticky and plastic; common fine 
and medium roots; few brown root stains; few fine 
pores; few oyster shell fragments; calcareous; 
moderately saline; moderately alkaline; gradual 
smooth boundary. 

Cg1-10 to 35 inches; dark gray (10YR 4/1) clay, gray 
(10YR 5/1) dry; common fine distinct dark yellowish 
brown (10YR 4/4) and dark gray (N 4/0) mottles, 
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few fine distinct gray (10YR 5/1) mottles; massive; 
very hard, very firm, very sticky and plastic; few fine 
roots; some dark grayish brown material from the A 
horizon; few thin seams of discontinuous sand strata 
in small cracks; calcareous; moderately saline; . 
moderately alkaline; gradual smooth boundary. 

Cg2-35 to 56 inches; gray (10YR 5/1) clay, gray (10YR 
6/1) dry; common fine distinct dark gray (N 4/0) 
mottles; massive; very hard, very firm, very sticky 
and plastic; few fine roots; few thin discontinuous 
sand strata; few sand-size shell fragments; 
moderately saline; moderately alkaline; gradual 
smooth boundary. 

2Cg-56 to 61 inches; bluish gray (58 6/1) sand, light 
bluish gray (58 7/1) dry; single grained; loose, 
nonsticky and nonplastic; few thin discontinuous 
sandy clay loam strata; few small oyster shell 
fragments; moderately saline; neutral. 

These soils are saturated for 3 to 6 months. Reaction 
ranges from neutral to strongly alkaline throughout. 
Some layers are calcareous, but carbonates are not 
continuous between depths of 10 and 20 inches. Sa~nity 
ranges from 4 to 16 millimhos throughout. 

The A horizon is light gray, gray, dark gray, or dark 
grayish brown. It is 2 to 10 inches thick. 

The Cg horizon is dark gray, gray, light brownish gray 
or bluish gray. Mottles and streaks of yellowish brown or 
strong brown are few to common. The 10- to 40-inch 
control section is 40 to 50 percent clay. Pockets, lenses, 
or thin sandy or loamy sediment strata occur at random 
throughout the horizon. . 

Some pedons have a 2Cg horizon that is stratified 
sand, loamy sand, sandy loam, or sandy clay loam. 
Colors in the 2Cg horizon are similar to those in the Cg 
horizon. 

Karankawa Series 
The Karankawa series consists of nearly level, very 

poorly drained, saline, loamy soils in coastal marsh 
areas. The surface is plane. The slopes range from 0 to 
0.5 percent. Karankawa soils are inundated daily by 
tides. 

Other associated soils are Follet, Mustang, and Nass 
soils. Follet soils are in similar positions on the 
landscape as Karankawa soils. Mustang and Nass soils 
are in higher positions. 

Typical pedon of Karankawa mucky loam; about 7.5 
miles west of Texas Spur 342 in Galveston to the 
intersection of Eckert Bayou and West Bay, 3,300 feet 
on a compass heading of 52 degrees to Starvation 
Cove, and 300 feet south, in an area used as habitat for 
wildlife: 

Ag1-0 to 10 inches; dark gray (10YR 4/1) mucky loam, 
light gray (10YR 6/1) dry; massiv~; flo~s easily 
between fingers, leaves small residue In hand when 
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squeezed; hard, friable, slightly sticky and . 
nonplastic; many coarse roots; estimated 20 percent . 
organic matter; strongly saline; moderately alkaline; 
clear smooth boundary. 

Ag2-10 to 18 inches; dark gray (10YR 4/1) mucky fine 
sandy loam, light gray (10YR 6/1) dry; massive; 
flows easily between fingers, leaves small residue in 
hand when squeezed; hard, friable, slightly sticky 
and non plastic; many fine roots; estimated 15 
percent organic matter; strongly saline; moderately 
alkaline; clear smooth boundary. 

Cg1-18 to 24 inches; light gray (10YR 6/1) fine sandy 
loam, light gray (10YR 7/1) dry; common fine and 
medium faint gray mottles, few medium distinct 
brown (10YR 5/3) mottles; massive; slightly hard, 
friable, nonsticky and nonplastic; few fine roots; 
strongly saline; moderately alkaline; gradual smooth 
boundary. 

Cg2-24 to 30 inches; light gray (10YR 6/1) fine sandy 
loam, light gray (10YR 7/1) dry; common fine and 
medium faint gray mottles; massive; hard, friable, 
nonsticky and nORplastic; few fine and coarse black 
organic streaks; strongly saline; moderately alkaline; 
clear smooth boundary. 

Cg3-30 to 38 inches; light gray (N 6/0) fine sandy 
loam, light gray (N 7/0) dry; common fine and 
medium distinct gray (10YR 6/1) and light gray 
(10YR 7/1) mottles, and fine medium distinct 
greenish gray (5BG 5/1) and dark greenish gray 
mottles, few fine distinct dark greenish gray (5G 
5/2) mottles; massive; hard, friable, nonstickyand 
nonplastic; few fine and medium dark gray organic 
streaks; few fine and medium pitted greenish gray 
concretions of calcium carbonate; strongly saline; 
moderat~ly alkaline; gradual smooth boundary. 

Cg4-38 to 60 inches; light gray (N 6/0) loamy fine 
sand, light gray (N 7/0) dry; few fine distinct 
greenish gray (5BG 5/1) mottles, common fine 
distinct dark greenish gray (5G 4/1) and yellowish 
brown (10YR 5/6) mottles, common fine and 
medium faint gray and light gray mottles; single 
grained; loose, nonstickyand nonplastic; few fine 
dark gray organic streaks; few medium pitted 
greenish gray concretions of calcium carbonate; 
strongly saline; moderately alkaline. 

These soils have a peraquic moisture regime. Typically, 
the surface layer has an n value of more than 0.7 but is 
less than 20 inches thick. The surface layer typically is 
10 to 20 percent organic matter. Reaction is neutral to 
moderately alkaline throughout. The electrical 
conductivity ranges from 20 to 60 millimhos per 
centimeter, and the exchangeable sodium ranges from 5 
to more than 15 percent throughout. 

The Ag horizon is. very dark gray, dark gray, gray, light 
. gray, very dark graYish brown, dark grayish brown 
grayish brown, or light brownish gray. Mottles in shades 
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of gray. yellow. brown. and green range from none to 
many. 
T~e Cg horizon i~ dark gray. gray. light gray. dark 

graYls~ brown. graYI~h brown. light brownish gray. dark 
greenls~ gray. greenish gray. or light greenish gray. 
Mottles In shades of gray. yellow. brown. and green 
range from none to many. Gray organic stained seams 
range. from none to common. Texture ranges from loamy 
~ery fln~ ~and to lo~m. and at a depth of more than 35 
Inches. It IS loamy fine sand. Typically. this horizon has 
few·to comf!1on gray. brown. black. or green concretions. 
some of which are calcareous. 

Kemah Series 
T~e Kemah series consists of nearly level to gently 

~Ioplng. somewhat poorly drained. nonsaline. loamy soils 
In upland areas. The surface is plane to slightly convex. 
The slopes range from 0 to 3 percent. 

Other associated soils are Aris. Bernard. Edna. Leton. 
and Verland soils. Aris soils are in similar positions on 
the landscape as Kemah soils. Bernard. Edna and 
Verland soils are in lower positions. Leton soil~ are in the 
low, depressional areas. 

Typical pedon of Kemah silt loam, 0 to 1 percent 
slopes; from U.S. Interstate 45 in Dickinson, 5.9 miles' 
east on Texas Farm Road 517, 1.1 miles south on Texas 
Highway 146, 100 feet east on paved road that goes 
under Dickinson Bayou bridge, and 50 feet east, in a 
pasture: 

A-O to 10 inches; dark grayish brown (10YR 4/2) silt 
loam, grayish brown (10YR 5/2) dry; weak medium 
subangular blocky structure; hard, friable, nonsticky 
and nonplastic; many fine and medium roots; 
common fine pores; few yellowish brown organic 
stains; medium acid; abrupt smooth boundary. 

E-10 to 15 inches; grayish brown (10YR 5/2) loam, 
light brownish gray (10YR 6/2) dry; few fine distinct 
dark red (2.5YR 3/6) mottles; weak medium 
subangular blocky structure; hard, friable, nonsticky 
and nonplastic; few fine roots; common fine pores; 
dark grayish brown material from the A horizon; 
strongly acid; abrupt wavy boundary. 

Btg1-15 to 24 inches; mottled dark gray (10YR 4/1) 
and grayish brown (10YR 5/2) clay; many fine 
prominent dark red (2.5YR 3/6) and yellowish brown 
(10YR 5/6) mottles; moderately fine subangular 
blocky structure; very hard, very firm, sticky and 
plastic; few fine roots; few patchy clay films on faces 
of peds; few dark gray streaks; few fine dark 
concretions; medium acid; gradual wavy boundary. 

8tg2-24 to 38 inches; grayish brown (10YR 5/2) clay, 
light brownish gray (10YR 6/2) dry; common fine 
distinct yellowish brown (10YR 5/6) mottles, few fine 
distinct dark red (2.5YR 3/6) mottles; moderate fine 
subangular blocky structure; very hard. very firm. 
stiCky and plastic; few fine roots; dark grayish brown 

streaks from overlying horizons; few shiny ped 
surfa~s; few patchy clay films on faces of peds; 
few fine dark concretions; medium acid; gradual 
wavy boundary. 
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Btg3-38 to 60 inches; grayish brown (2.5YR 5/2) sandy 
clay loam, light brownish gray (10YR 6/2) dry; 
f!1oderate medium subangular blocky structure; few 
f!ne roots; few shiny ped surfaces; few patchy clay 
films on faces of peds; few medium dark 
concretions; neutral. 

The combined thickness of the A and E horizons 
ranges from 10 to 22 inches in over 60 percent of the 
pedon. The thickness of the solum is more than 50 
inches. Typically. the boundary between the E and 8 
horizons is abrupt but is clear in places. 

The A ~orizon is very dark gray, dark gray, gray, very 
dark graYish brown, dark grayish brown. grayish brown. 
dark brown, or brown. The thickness of this horizon 
ranges from 4 to 22 inches. If the A horizon has value of 
3, the thickness is less than 7 inches. Reaction is 
strongly acid through neutral. 

Some pedons have an E horizon that is gray, light 
gray, grayish brown. or light brownish gray. The E 
horizon is 0 to 18 inches thick. Texture is silt loam loam 
or fine sandy loam: Reaction is strongly acid to ~al. • 

The 8tg horizon is dark gray. gray, light gray, light 
grayish brown, grayish brown, or light brownish gray. 
Mottles in shades of yellow. brown. or red range from 
few to f!1any. Te~ure is clay, clay loam, or sandy clay 
loam. Pitted, calCium carbonate concretions range from 
none to few in the 8tg1 and Btg2 horizons and range 
from none to common in the Btg 3 horizon. Reaction of 
the 8tg horizon is medium acid to mildly alkaline. In 
some pedons, the Btg3 horizon ranges from medium 
acid to moderately alkaline. The Btg3 horizon has a 
calcareous matrix. 

A C or 2C horizon is within a depth of 80 inches in 
places. The C or 2C horizon is dark gray, gray, light gray, 
dark grayish brown, grayish brown, light brownish gray. 
brown, pale brown. dark yellowish brown. yellowish 
brown, light yellowish brown. very pale brown, brownish 
yellow, or yellow. Mottles in shades of yellow and brown 
range from none to many. Texture is clay loam, sandy 
clay loam, clay, or silty clay loam. In some pedons, the C 
or 2C horizon has few to common pitted concretions of 
calcium carbonate. Reaction is neutral to moderately 
alkaline. The C or 2C horizon is noncalcareous. 

Lake Charles Series 
The Lake Charles series consists of nearly level to 

gently sloping, somewhat poorly drained, nonsaline 
clayey soils in broad, upland areas. The surface is Plane. 
The slopes range from 0 to 5 percent. 

Other associated soils are Bacliff, Bernard. Francitas. 
Varnont. and Verland soils. Bacliff soils are in slightly 
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lower positions on the landscape than Lake Charles 
soil~ .. 8ernard and Verland soils are in slightly higher 
positions. Francitas soils are in slightly lower positions. 
These soils are in the coastal marsh. Vamont soils are in 
similar positions as Lake Charles soils. 

Typical pedon of Lake Charles clay, 0 to 1 percent 
slopes; from Texas Highway 146 in Texas City, 2.1 miles 
west on Farm Road 1764, 1.9 miles northwest on Texas 
Highway 3, 1 mile northeast and north on county road, 
600 feet east, and 20 feet south of road, in rangeland: 

A1-0 to 12 inches; very dark gray (10YR 3/1) clay, dark 
gray (10YR 4/1) dry; moderate medium subangular 
blocky structure; very hard, very firm, very sticky and 
plastic; common fine roots; few brown organic 
stains; few shiny pressure faces; few medium brown 
concretions; medium acid; gradual wavy boundary. 

A2-12 to 24 inches; very dark gray (10YR 3/1) clay, 
dark gray (10YR 4/1) dry; moderate coarse blocky 
structure; extremely hard, very firm, very sticky and 
plastic; few fine roots; few pressure faces; few fine 
intersecting slickensides; few ·fine brown 
concretions; neutral; gradual wavy boundary. 

8g1-24 to 51 inches; dark gray (10YR 4/1) clay, gray 
(10YR 5/1) dry; common fine distinct yellowish 
brown (10YR 5/6) mottles; moderate coarse blocky 
structure; extremely hard, very firm, very sticky and 
plastic; few fine roots; few pressure faces; few fine 
intersecting slickensides; few medium black 
concretions; mildly alkaline; gradual wavy boundary. 

8g2-51 to 62 inches; gray (10YR 5/1) clay, light gray 
(10YR 6/1) dry; common fine distinct yellowish 
brown (10YR 5/6) mottles; moderate medium blocky 
structure; extremely hard, very firm, very sticky and 
plastic; few pressure faces; few medium black 
concretions; few medium pitted concretions of 
calcium carbonate; moderately alkaline. 

The thickness of the solum ranges from 50 to more 
than 80 inches. The 10- to 40-inch control section 
contains 45 to 60 percent clay and more than 28 percent 
silt. When the soils are dry, cracks 1 inch to 2 inches 
wide extend from the surface into the 8g horizon during 
dry summers. Intersecting slickensides begin at a depth 
of about 10 to 30 inches. The lower part of the A horizon 
is cyclic and has an amplitude of 20 to 35 inches. 
Undisturbed areas have gilgai microrelief that has 
microknolls that are 6 to 15 inches higher than the 
microdepressions. Distance from the center of the 
microknoll to the center of the microdepression is about 
8 to 16 feet. . 

The A horizon is black or very dark gray. Mottles In 
shades of yellow or brown range from ~one to co~mon. 
Reaction is medium acid to mildly. alkall~e. The thickness 
of the A horizon varies with the microrelief and ranges 
from 6 to 20 inches on the microknolls and from 20 to 
50 inches in the microdepression. The thickness of the A 
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horizon averages more than 12 inches in more than 60 
percent of the pedone 

The 8g horizon is very dark gray, dark gray, or gray. 
Mottles in shades of red, brown, or yellow range from 
none to common. Reaction is neutral to moderately 
alkaline. In some pedons, this horizon is calcareous. 
Pitted concretions of calcium carbonate range from none 
to common. 

Some pedons have a 2C horizon that is commonly at 
a depth of 50 inches to more than 100 inches. 

Leton Series 
The Leton series consists of nearly level, poorly 

drained,. nonsaline, loamy soils on the· uplands in 
depressional areas. The surface is concave. The slopes 
range from 0 to 1 percent. 

Other' associated soils are Algoa, Aris, Cieno, Edna, 
Kemah, and Mocarey soils. These soils are in higher 
positions on the landscape than Leton soils. Cieno soils 
are also in depressional areas, but the depressions are 
more shallow than those of the Leton soils. 

Typical pedon of Leton loam; from Texas Farm Road 
1266 north of Dickinson, 0.4 mile west on Farm Road 
646, 200 feet north on private road, and 150 feet east, in 
a pasture: 

A-O to 5 inches; dark gray (10YR 4/1) loam, gray 
(10YR 5/1) dry; weak medium granular structure; 
hard, friable, nonsticky and non plastic; common fine 
and medium roots; common fine pores; few 
yellowish brown organic stains; neutral; abrupt 
smooth boundary. 

Eg-5 to 12 inches; gray (10YR 5/1) loam, light gray 
(10YR 6/1) dry; weak medium subangular blocky 
structure; hard, friable, nonsticky and nonplastic; few 
fine roots; few fine pores; few yellowish brown 
organic stains; few uncoated sand grains; neutral; 
abrupt smooth boundary. 

8/E-12 to 26 inches; gray (10YR 5/1) clay loam, light 
gray (10YR 6/1) dry; common fine distinct yellowish 
brown (10YR 5/6) mottles; weak medium 
subangular blocky structure; very hard, firm, sticky 
and plastic; few fine roots; about 20 percent tongues 
of gray loam 2 inches wide; few fine black 
concretions; neutral; clear wavy boundary. 

8tg-26 to 60 inches; light gray (10YR 6/1) clay loam, 
light gray (10YR 7/1) dry; many fine prominent 
yellowish brown (10YA 5/6) mottles; weak medium 
subangular blocky structure; few fine roots; few gray 
streaks from overlying horizon; few medium dark 
concretions; few fine pitted concretions of calcium 
carbonate; moderately alkaline. 

The thickness of the solum ranges from 40 to more 
than 60 inches. The content of sand throughout the 
solum is more than 10 percent. It is mostly very fine 
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sand. Reaction of the A and E horizons ranges from 
strongly acid to neutral. 
T~e A horizon is dark gray, gray, light gray, dark 

graYls~ brown, grayish brown, or light grayish brown. It is 
3 to 7 Inches thick. 
T~e E horizon is ~ark gray, gray, light gray, dark 

graYish brown, graYish brown, or light brownish gray. The 
thickness of this horizon ranges from 6 to 23 inches. 
Texture is silt loam, loam, or very fine sandy loam. 
Mottles in shades of brown or gray range from none to 
common. Brown organic stains are in many pedons. In 
many pedons, the E horizon has seams of uncoated 
sand grains less than 0.5 millimeter wide. 

The B/E horizon is silt loam, loam, or very fine sandy 
loam in the E part and loam, sandy clay loam, clay loam, 
or silty clay loam in the B part. The content of clay in the 
upper 20 inches of this horizon is 18 to 35 percent. This 
horizon also is less than 15 percent fine to coarse sand. 
The E part occurs as tongues that penetrate about 35 
inches in the B part of this horizon. These tongues make 
up 15 to 40 percent of the horizon. The E part of this 
horizon is gray, light gray, white, grayish brown, or light 
brownish gray. The B part is dark gray, gray, light gray, 
dark grayish brown, grayish brown, or light brownish 
gray. Mottles in shades of brown and gray are few and 
common. Reaction ranges from medium acid to mildly 
alkaline. 

The Btg horizon is gray, light gray, white, grayish 
brown, or light brownish gray. Mottles in shades of 
brown, yellow, or gray range from few to common. 
Texture is loam, sandy clay loam, clay loam, or silty clay 
loam. Reaction ranges from medium acid to moderately 
alkaline. 

Some pedons have a Cg horizon that is gray, light 
gray, grayish brown, or light brownish gray. Mottles in 
shades of brown or gray range from none to common. 
Texture ranges from loam to clay. Reaction ranges from 
medium acid to moderately alkaline. 

",oearey Series 

The Mocarey series consists of nearly level, somewhat 
poorly drained, nonsaline, loamy soils in upland areas. 
The overall surface is generally slightly convex and 
commonly has some mounds. The slopes range from 0 
to 1 percent; although, short slopes associated with 
mounds are about 3 percent. 

Other associated soils are Algoa, Bernard, Cieno, 
Edna, Leton, Morey, and Verland soils. Algoa and Edna 
soils generally are in slightly higher positions on the 
landscape than Mocarey soils; Bernard and Verland soils 
are in slightly lower positions; and Morey soils are in 
similar positions. Cieno and Leton soils are in lower, 
concave, depressional areas. 

Typical pedon of Mccarey loam; from U.S. Interstate 
45 north of LaMarque, 0.8 mile east on Farm Road 
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1764, 0.5 mile south on paved road, and 200 feet east of 
road, in a pasture: 

A-O to 12 inches; very dark gray (10YR 3/1) loam, dark 
gray (10YR 4/1) dry; weak fine subangular blocky 
structure; hard, friable, nonsticky and nonplastic; 
common fine roots; common fine pores; few 
wormcasts; few snail shell fragments; mildly alkaline; 
clear smooth boundary. 

Bw-12 to 22 inches; dark gray (10YR 4/1) clay loam, 
gray (10YR 5/1) dry; common fine distinct pale 
brown (10YR 6/3) and grayish brown (10YR 5/2) 
mottles; weak medium subangular blocky structure; 
hard, firm, slightly sticky and slightly plastic; few fine 
roots; few fine pores; few fine pitted concretions of 
calcium carbonate; few medium black concretions; 
moderately alkaline; gradual smooth boundary. 

Bk1-22 to 38 inches; light gray (10YR 7/2) loam, white 
(10YR 8/2) dry; weak coarse subangular blocky 
structure; hard, friable, nonsticky and nonplastic; few 
fine roots; 30 percent soft masses of calcium 
carbonate; 40 percent calcium carbonate equivalent; 
moderately alkaline; calcareous; gradual smooth 
boundary. 

Bk2-38 to 52 inches; light gray (10YR 6/1) loam, light 
gray (10YR 7/1) dry; common fine distinct yellowish 
brown (10YR 5/6) mottles; weak medium 
subangular blocky structure; hard, firm, slightly sticky 
and slightly plastic; few fine roots; common fine 
pitted calcium carbonate concretions in pockets and 
seams; 5 percent threads of calcium carbonate; 20 
percent calcium carbonate equivalent; few medium 
black concretions; moderately alkaline; calcareous; 
gradual smooth boundary. 

2C-52 to 60 inches; light gray (10YR 6/1) clay loam, 
light gray (10YR 7/1) dry; many fine prominent 
yellowish brown (10YR 5/6, 5/8) mottles; massive; 
very hard, very firm, sticky and plastic; few medium 
pitted concretions of calcium carbonate; few 
medium dark concretions; moderately alkaline. 

The thickness of the solum ranges from 36 to more 
than 60 inches. Some pedens have few black 
concretions 2 to 4 millimeters in diameter. Depth to 
horizons that has secondary carbonates that have 5 to 
60 percent calcium carbonate equivalent ranges from 17 
to 30 inches, but the control section does not average 
more than 40 percent. The silicate clay content in the 
control section ranges from 18 to 35 percent. 

The A horizon is black, very dark gray, very dark 
brown, or very dark grayish brown. The A horizon is 7 to 
13 inches thick. Texture is loam or silty clay loam. 
Reaction is slightly acid to moderately alkaline. 

The Bw horizon is very dark gray, dark gray, gray, light 
gray, very dark grayish brown, dark grayish brown, 
grayish brown, or light brownish gray. In most pedons, 
the Bw horizon has mottles in shades of brown and 
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yello~. Texture is loam, silty clay loam, or clay loam. 
Reaction ranges from mildly alkaline to moderately 
alkaline. 
T~e Bk horizon is dark gray, gray, light gray, dark 

graYish brown, grayish brown, light brownish gray, brown, 
pale brown, or very pale brown. Mottles in shades of 
brown range from none to common. Texture is loam, 
clay loam, or silty clay loam. Reaction is moderately 
alkaline. This horizon is typically calcareous. 

The 2C horizon is dark gray, gray, light gray, dark 
grayish brown, grayish brown, light brownish gray, brown, 
pale brown, very pale brown, dark yellowish brown, 
yellowish brown, light yellowish brown, brownish yellow, 
or yellow. Mottles in shades of yellow and brown range 
from few to many. Texture is clay loam, sandy clay loam, 
or clay. Some pedons have a 2C horizon that has 
common coarse nodules of calcium carbonate. Reaction 
is neutr~1 to moderately alkaline. 

Morey Series' 

The Morey series consists of nearly level, poorly 
drained, nonsaline, loamy soils in upland areas. The 
surface is 'plane to slightly convex. The slopes range 
from 0 to 1 percent. 

Other associated soils are Aris, Bernard, Edna, 
Kemah, Mocarey, and Verland soils. Aris, Edna, and 
Kemah soils are in slightly higher positions on the 
landscape than Morey soils; Bernard and Verland soils 
are in slightly lower positions; and Mocarey soils are in 
similar positions. 

Typical pedon of Morey silt loam; from Texas Farm 
Road 517 in Dickinson, 1.9 miles southeast on Texas 
Highway 3 to Farm Road 2004, 0.8 mile southeast on 
Texas Highway 3, 0.5 mile northeast to north on shell 
road, and 50 feet east of road, in a pasture: 

A-O to 9 inches; very dark gray (10YR 3/1) silt loam, 
dark gray (10YR 4/1) dry, weak fine subangular 
blocky structure; hard, friable, nonsticky and 
nonplastic; common fine roots; common fine pores; 
few strong brown root stains; few wormcasts; 
medium acid; clear smooth boundary. 

BA-9 to 11 inches; very dark gray (10YR 3/1) silt loam, 
dark gray (10YR 4/1) dry; weak coarse subangular 
blocky structure; hard, friable, nonsticky and 
nonplastic; few fine roots; few fine pores; few brown 
organic stains; medium acid; clear smooth boundary. 

Btg1-11 to 28 inches; dark gray (10YR 4/1) clay loam, 
gray (10YR 5/1) dry; few fine distinct yellowish 
brown mottles; weak medium suban~ular bl~cky 
structure; hard, firm, sticky and plastiC; few fl.ne 
roots' few medium pitted concretions of calCium 
carb~nates; few fine dark concretions; neutral; 
gradual smooth boundary. ' . ' 

Btg2-28 to 43 inches; gray (10YR 5/1) ~I~y loam, h~ht 
gray (10YR 6/1) dry; common fine dls~lnct yellOWish 
brown (10YR 5/6) mottles; weak medium 
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subangular blocky structure; hard, firm, sticky and 
plastic; few fine roots; few medium pitted . 
concretions of calcium carbonate; few medium dark 
concretions; neutral; gradual smooth boundary. 

Btg3-43' to 60 inches; light gray (10YR 6/1) clay loam, 
light gray (10YR 7/1tdry; common fine distinct 
yellowish brown (10YR 5/6) mottles; weak coarse 
subangular blocky structure; hard, firm, sticky and 
plastic; few fine roots; few medium dark concretions; 
mildly alkaline. 

The thickness of the solum ranges from 60 to more 
than 80 inches. The mollic epipedon is 10 to 20 inches 
thick. 

The A and BA horizons are black, very dark gray, very 
dark brown, or very dark grayish brown. Texture is silt 
loam or loam. Reaction ranges from medium acid to 
neutral. 

The Btg1 horizon is dark gray or gray. Mottles in 
shades of brown range from few to common. Texture is 
silty clay loam or clay loam. The content of clay in this 
horizon is 25 to 35 percent; of silt, 40 to 50 percent; and 
of sand, 15 to 35 percent. Less than 15 percent of the 
sand is fine sand and coarser sand. Reaction ranges 
from medium acid to mildly alkaline. 

The Btg2 and Btg3 horizons are gray, light gray, 
grayish brown, or light brownish gray. Mottles in shades 
of brown range from few to many. Texture is silty clay 
loam or clay loam. Reaction ranges from slightly acid to 
moderately alkaline. In many pedons, these horizons 
contain concretions of calcium carbonate but do not 
exceed 5 percent calcium carbonate equivalent within a 
depth of 30 inches. 

Mustang Series 

The Mustang series consists of nearly level to gently 
sloping, poorly drained, nonsaline to saline, sandy soils 
in coastal areas. The surface is plane to slightly convex. 
The slopes range from 0 to 3 percent. 

Other associated soils are Galveston, Karankawa, 
Nass, Sabine, and Veston soils. Galveston and Sabine 
soils are in higher positions on the landscape than 
Mustang soils, and Karankawa and Veston soils are in 
lower positions. Nass soils are in the low, depressional 
areas. 

Typical pedon of Mustang fine sand; from Texas Spur 
342 in Galveston, 9 miles southwest on Farm Road 3005 
to Stewart Road, 3.8 miles southwest on Farm Road 
3005, 0.15 mile northwest on shell road, and' 200 feet 
southwest of the fence, in rangeland: 

A-O to 3 inches; dark gray (10YR 4/1) fine sand gray 
(10YR 5/1) dry; single grained; loose, nonsti~ky and 
nonplastic; ma~y fine and few medium roots; mildly 
alkaline; nonsahne; abrupt smooth boundary. 
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Cg1-:-3 to 7 inches; grayish brown (10YR 5/2) fine sand, 
bght gray (10YR 7/2) dry; many medium prominent 
yellowish brown (10YR 5/4) mottles, common 
'!lediu~ distinct dark brown (10YR 4/3) mottles, few 
fine f~lnt pale brown mottles; single grained; loose, 
nonstlcky and nonplastic; few fine roots; common 
sand-size shell fragments; nonsaline; moderately 
alkaline; clear wavy boundary. 

Cg2-7 to 60 inches; gray (10YR 5/1) fine sand, light . 
gray (10YR 7/1) dry; Single grained; loose, nonsticky 
and non plastic; common sand-size shell fragments; 
nonsaline; moderately alkaline. 

Depth to loamy strata or to layers of marine shells is 
40 to more than 100 inches. The soil is rarely, if ever, at 
the wilting paint at a depth of more than 10 inches, and 
it is saturated for several days or for weeks following 
heavy rains. The 10- to 40-inch control section is fine 
sand and contains less than 10 percent silt and clay. 
Coarse fragments of marine shells and shell fragments 
make up less than 15 percent, by volume, of Mustang 
soils. Reaction ranges from neutral to moderately 
alkaline. Salinity ranges from saline to nonsaline. 

The A horizon is dark gray, gray, light gray, dark 
grayish brown, grayish brown, or light grayish brown. 

The Cg horizon is gray, light gray, white, grayish 
brown, or light brownish gray. Mottles in shades of 
brown or yellow range from few to common. 

Narta Series 

The Narta series consists of nearly level, somewhat 
poorly drained, saline, loamy soils on low uplands near 
the coastal marsh. The surface is plane. The slopes 
range from 0 to 1 percent. 

Other associated soils are Bacliff, Bernard, Edna, 
Follet, Francitas, Lake Charles, Placedo, Tracosa, and 
Verland soils. Bacliff, Bernard, Edna, Lake Charles, and 
Verland soils are in slightly higher positions on the 
landscape than Narta soils. Follet,' Placedo, and Tracosa 
soils ·are in lower positions, and Francitas soils are in 
similar positions. 

Typical pedon of Narta fine sandy loam; from Texas 
Highway 6 in Santa Fe, about 4 miles south on Farm 
Road 646 to Farm Road 2004,2.5 miles south on shell 
road, 1.9 miles east and southeast, 0.8 mile southeast 
on road on levee, and 300 feet east, in a pasture: 

A-O to 9 inches; dark gray (10YR 4/1) fine sandy loam, 
gray (10YR 5/1) dry; weak fine granular structure; 
hard, friable, nonsticky and nonplastic; many fine 
roots; common fine discontinuous pores; few 
wonncasts; saline; mildly alkaline; clear smooth 
boundary. 

8tg1-9 to 14 inches; very dark gray (10YR 3/1) clay, 
dark gray (10YR 4/1) dry; few fine distinct yellowish 
brown (10YR 5/6) mottles; moderate medium 
columnar structure; very hard, very firm, sticky and 
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plastic; common fine roots; few white salt crystals 
on pad surfaces; few fine black concretions; few 
strong brown root stains; saline; moderately alkaline; 
clear smooth boundary. 

Btg2-14 to 38 inches; gray (10YR 5/1) clay, light gray 
(10YR 6/1) dry; common fine distinct yellowish 
brown (10YR 5/6) mottles; moderate medium 
subangular blocky structure; very hard, very firm, 
very sticky and plastic; few fine roots; few very dark 
gray streaks from the Btg1 horizon; few medium 
brown concretions; few salt crystals on pad 
surfaces; saline; moderately alkaline; gradual 
smooth boundary. 

Bkg-38 to 60 inches; light gray (10YR 6/1) clay, light 
gray (10YR 7/1) dry; many fine distinct yellowish 
brown (10YR 5/6) mottles; moderate fine 
subangular blocky structure; very hard, very firm, 
very stiCky and very plastic; few fine roots; few 
medium pitted concretions of calcium carbonate; 
few fine black concretions; saline; moderately 
alkaline. 

The thickness of the solum ranges from 30 to more 
than 60 inches. Reaction ranges from neutral to 
moderately alkaline in the A horizon and is mildly alkaline 
or moderately alkaline in the B horizon. Soil salinity 
ranges from 2 to 16 millimhos per centimeter in the A 
horizon, and from 8 to 30 millimhos per centimeter in the 
B horizon. 

The A horizon is dark gray, gray, dark grayish brown, 
grayish brown, or light brownish gray. 

The Btg horizon is dark gray, gray, light gray, dark 
grayish brown, grayish brown, or light brownish gray. 
Mottles in shades of brown and yellow range from none 
to common. Texture is silty clay, clay, clay loam, or silty 
clay loam. The content of clay in the upper 20 inches of 
the Btg horizon averages about 35 to 45 percent. 
Exchangeable sodium ranges from 15 to about 45 
percent. Concretions of calcium carbonate range from 
none to common. 

The Bkg horizon is gray, light gray, white, or light 
brownish gray. Mottles in shades of brown and yellow 
range from none to common. Texture is clay loam or 
clay. 

Nasa Series 

The Nass series consists of nearly level, very poorty 
drained, saline, loamy soils in coastal marsh areas. The 
surface is concave. The slopes range from 0 to 1 
percent. 

Other associated soils are Galveston, Karankawa, 
Mustang, and Sabine soils. Galveston, Mustang. and 
Sabine soils are in higher positions on the landscape 
than Nass soils. Karankawa soils are in slightly lower 
positions. 
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Typical pedon ,of Nass very fine sandy loam; from 
Texas Spur 342 In Galveston, about 9 miles southwest 
on Farm Road 3005 to Stewart Road,0.1 mile southwest 
on Farm Road 3005, 0.4 mile northwest and southwest 
on paved road, 0.4 mile north, 0.2 mile southwest, and 
30 feet south of road, in rangeland: . 

A-O to 27.inches; dark gray (10YR 4/1), very fine sandy. 
loam, hght gray (10YR 6/1) dry; common medium 
distinct light gray (10YR 7/2) mottles; single grained, 
loo~e; many fine roots; common strong brown 
st~:uns; few sand-size shell fragments; slightly saline; 
mildly alkaline; clear wavy boundary. 

Cg1-27 to 44 inches; gray (N 5/0) loamy very fine 
sand, light gray (N 7/0) dry; common coarse 
prominent dark brown (10YR 3/3) mottles; single 
grained, loose; few' fine roots; common strong brown 
stains; few sand-size shell fragments; moderately 
saline; moderately alkaline; clear wavy boundary. 

Cg2-44 to 57 inches; dark grayish brown (10YR 4/2) 
very fine sand, light brownish gray (10YR 6/2) dry; 
common medium distinct light gray (10YR 7/2) 
mottles; Single grained, loose; common strong 
brown stains; few sand-size shell fragments; strongly 
s~line; moderately alkaline; clear wavy boundary. 

Cg3-57 to 65 inches; gray (N 5/0) very fine sand, light 
gray (N 7/0) dry; common medium distinct dark 
brown (10YR 4/3) mottles; single grained, loose; 
common strong brown and black organic stains; 
common sand-size shell fragments; strongly saline; 
moderately alkaline. 

Reaction ranges from neutral to moderately alkaline. 
The soil moisture is seldom at the wilting point. A 
permanent high water table ranges from a depth of 6 
inches below the surface to 24 inches above the soil 
surface. The ·electrical conductivity varies seasonally and 
with rainfall but is generally between 2 and 16 millimhos 
per centimeter in the upper 20 inches of these soils and 
is between 4 and 25 millimhos per centimeter below a 
depth of 20 inches. The sodium adsorption ratio (SAR) is 
less than 15. Texture is loamy fine sand, very fine sand, 
loamy very fine sand, or very fine sandy loam. The 
control section contains at least one horizon that is 
loamy very fine sand or very fine sand, or a finer sand. 
Few to many gray, brown, and yellow mottles are in 
most pedons. In most pedons, these soils contain sand
size shell fragments. 

The A horizon is dark gray, gray, very dark grayish 
brown, dark grayish brown, or light grayish brown. The 
thickness of the A horizon ranges from 4 to 35 inches. If 
the value is 3, the thickness of the A horizon is less than 
7 inches. 

The Cg horizon is very dark gray, dark gray, gray, light 
gray very dark grayish brown, light brownish gray, or 
grayish brown. Some pedons have a Cg horizon that has 
loamy strata at a depth of more than 40 inches, and 
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some have a Cg horizon that has thin strata that contain 
up to 30 percent marine shells. 

The Nass soils in map unit Nx is a taxadjunct to the 
Nass series because they have shell fragments in the 
substratum and have a black surface layer. However, 
this does not affect the use, behavior, «lind management 
of these soils. 

Placedo Series 

The Placedo series consists of nearly level, very 
poorly drained, saline, clayey soils in coastal marsh 
areas. The surface is plane. The slopes range from 0 to 
0.5 percent. 

Other associated soils are Caplen, Follet, Harris, 
Tracosa, and Veston soils. Caplen, Follet, and Tracosa 
soils are in slightly lower positions on the landscape than 
Placedo soils; Harris soils are in similar positions; and 
Veston soils are in slightly higher positions. 

Typical pedon of Placedo clay; from Texas Farm Road 
124 about 1 mile southeast of High Island, 2.9 miles 
southwest on U.S. Highway 87, 1.2 miles north on field 
road, and 100 feet west of road, in rangeland: 

Ag1-0 to 6 inches; dark gray (10YR 4/1) clay, gray 
(10YR 5/1) dry; moderate medium subangular 
blocky structure; very hard, very firm, sticky and very 
plastic; many fine roots and pores; few brown 
organic stains; estimated 10 percent fibric material; 
strongly saline; moderately alkaline; clear smooth 
boundary. 

Ag2-6 to 28 inches; gray (10YR 5/1) clay, light gray 
(10YR 6/1) dry; moderate medium subangular 
blocky structure; very hard, very firm, sticky and very 
plastic; common fine roots; few fine brown 
concretions; strongly saline; moderately alkaline; 
gradual smooth boundary. 

Cg1-28 to 36 inches; light gray (10YR 6/1) clay, light 
gray (10YR 7/1) dry; massive; very hard, very 
friable, stiCky and very plastic; few fine roots; few 
thin light gray sandy loam strata; strongly saline; 
moderately alkaline; gradual smooth boundary. 

Cg2-36 to 60 inches; light gray (N 6/0) sandy clay, light 
gray (N 7/0) dry; massive; very hard, very firm, 
sticky and very plastic; few medium brown 
concretions; strongly saline; moderately alkaline. 

Clayey and loamy alluvium is more than 60 inches 
thick. The clay content in the 10- to 40-inch control 
section ranges from 35 to 50 percent. Reaction is mildly 
alkaline or moderately alkaline throughout. These soils 
range from calcareous to noncalcareous. Salinity as 
expressed in millimhos per centimeters ranges from 16 
to 40 in the control section. 

The Ag1 horizon is dark gray or gray. It is 4 to 18 
inches thick. 
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The Ag2 horizon is dark gray, gray, or light gray. In 
some pedons, the Ag2 horizon has fine and medium 
yellowish and brownish mottles. Texture is clay silty 
clay, or silty clay loam. ' 

",:he Cg horizon has the same color range as the A 
honzol'). Texture ranges from loam to clay. This horizon 
has strata of fine sandy loam or sandy loam in some 
part. 

Sabine Series 

The ~abine s,eries consists of nearly level, somewhat 
excessIVely drained, nonsaline, sandy soils in coastal 
areas. The surface is slightly convex. The slopes range 
from 0 to 1 percent. 
~her associated soils are Mustang, Nass, and Veston 

soll~ .. Mustang and Veston soils are in slightly lower 
poSItions on the landscape than Sabine soils. Nass soils 
are in the low, depressional areas. 

Typical ped~n of Sabine loamy fine sand; from Loop 
108 east of Port Bolivar, 3.3 miles northeast on Texas 
Highway 87, and 30 feet north, in a pasture: 

A-O to 14 inches; very dark grayish brown (10YA 3/2) 
loamy fine sand, dark grayish brown (10YA 4/2) dry; 
weak fine granular structure; slightly hard, friable, 
nonsticky and nonplastic; many fine roots; many fine 
pores; few brown organic streaks; slightly acid; clear 
smooth boundary. 

C-14 to 30 inches; brown (10YA 5/3) fine sand, pale 
brown (10YA 6/3) dry; few medium distinct yellowish 
brown (10YA 5/6) mottles; single grained; loose, 
nonsticky and nonplastic; few fine roots; few very 
dark gray organic streaks; common very dark 
grayish brown loamy sand pockets from the A 
horizon; Slightly acid; gradual smooth boundary. 

Cg1-30 to 60 inches; light brownish gray (10YA 6/2) 
loamy fine sand, light gray (10YA 7/2) dry; few 
medium faint gray (10YA 5/1) and grayish brown 
(10YA 5/2) mottles; Single grained; loose, nonsticky 
and nonplastic; few fine roots; few brown organic 
streaks and common reddish yellow organic streaks; 
few pockets of pale brown sand; neutral; gradual 
smooth boundary. 

Cg2-60 to 75 inches; light gray (10YA 7/2) fine sand, 
white (10YA 8/2) dry; few fine distinct gray (10YA 
5/1) and brown (10VA 5/3) mottles; single grained; 
loose, nonsticky and nonplastic; common reddish 
yellow organic streaks; few brown stains; few dark 
gray sand pockets; moderately alkaline. 

Depth to loamy or clayey strata is more than 80 
inches. Texture is fine sand or loamy fine sand 
throughout. The content of silt and clay is more than 10 
percent. Few and common marine shell fragments are in 
some pedons at a depth of more than 30 inches. 
Aeaction ranges from medium acid to moderately 
alkaline. The soil surface may become Slightly saline for 
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brief periods in some years during extended dry periods 
because of salt spray. 

The A horizon is black, very dark gray, very dark 
brown, very dark grayish brown, or dark brown. It is 10 to 
22 inches thick. 

The C horizon is grayish brown, light brownish gray, 
brown, pale brown, or very pale brown. It is 10 to 40 
inches thick. 

The Cg horizon is gray, light gray, grayish brown, or 
light brownish gray. 

Sievers Series 

T~e Sievers series consists of nearly level to gently 
sloping, somewhat poorly drained, saline, loamy soils in 
coastal marsh areas. These soils formed in materials 
dredged from rivers, bays, canals, and bayous. The 
surface is plane to convex. The slopes range from 0 to 3 
percent. 

Other associated soils are Follet, Placedo, Tracosa, 
and Veston soils. These soils are in lower positions on 
the landscape than Sievers soils. Unlike Sievers soils, 
these soils did not form in dredged materials. 

Typical ped~n of Sievers loam, 0 to 3 percent slopes; 
from Texas Highway 124 in High Island, about 10 miles 
southwest on Texas Highway 87, about 1.5 miles 
northwest of Caplen to Sun Oil Company Canal, 0.2 mile 
east along the Intracoastal Waterway, and 30 feet north 
of waterway, in a marsh: 

A~O to 12 inches; grayish brown (10YA 5/2) loam. light 
brownish gray (10YA 6/2) dry; weak medium 
subangular blocky structure; slightly hard, friable, 
nonsticky and nonplastic; common fine roots; 5 
percent sand-size shell fragments; moderately 
saline; moderately alkaline; clear smooth boundary. 

C1-12 to 15 inches; dark grayish brown (10YA 4/2) 
stratified loam, grayish brown (10YA 5/2) dry; weak 
bedding planes; hard, firm, slightly sticky and slightly 
plastic, few fine roots; few brown organic stains; few 
fine shell fragments; moderately saline; moderately 
alkaline; clear smooth boundary. 

C2-15 to 24 inches; mottled dark grayish brown (10YA 
4/2), light gray (10YR6/1) and brown (10YA 5/3) 
stratified clay loam; common medium faint yellowish 
brown (10YA 5/4) mottles; weak bedding planes; 
hard, very firm. sticky and plastic; few fine roots; few 
brown organic stains; moderately saline; moderately 
alkaline. 

Cg1-24 to 30 inches; gray (10YA 5/1) stratified loam, 
light gray (10YA 6/1) dry; common fine faint light 
gray and dark gray mottles, common fine distinct 
yellowish brown (10YA 5/6) mottles; weak bedding 
planes; hard, firm, slightly sticky and slightly plastic; 
few fine roots; few thin loamy fine sand strata; few 
brown organic stains; moderately saline; moderately 
alkaline. 
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Cg2-30 to 45 inches; light gray (10YA 6/1) loam, light 
gray (10YA 7/1) dry; common fine faint light 
brownish gray mottles, common fine distinct 
yellowish brown (10YA 5/4) and brown (10YA 5/3) 
mottles; weak bedding planes; slightly hard, firm, 
slightly sticky and slightly plastic; few fine roots; 5 
percent sand-size shell fragments; moderately 
saline; moderately alkaline. 

Cg3-45 to 60 inches; mottled light brownish gray (10YA 
6/2) and dark grayish brown (10YA 4/2) stratified 
loam and fine sandy loam; weak bedding planes; 
hard, firm, slightly sticky and slightly plastic; few fine 
shell fragments; moderately saline; neutral. 

Bedding planes are weak to strong, and these soils 
are weakly to strongly stratified. Texture, in the upper 40 
inches of these soils is dominated by loam, fine sandy 
loam, clay loam, sandy clay loam, silt loam, or silty clay 
loam. Some pedons have thin sandy or clayey strata in 
the control section. Thicker sandy or clayey strata are 
common at a depth of more than 40 inches. Oyster shell 
. fragments range from none to many throughout, and, 
some thin strata are about 70 percent oyster shell 
fragments. Aeaction ranges from slightly acid to 
moderately alkaline throughout. The salinity typically 
ranges from about 2 to 12 millimhos per centimeter, but 
recently deposited materials can range up to 25 
millimhos per centimeter for a few years following 
deposition. 

The A and C horizons are dark gray, gray, light gray, 
dark grayish brown, grayish brown, or light brownish 
gray. Mottles in shades of gray, brown, or yellow range 
from none to common. 

The Cg horizon has the same colors as the A and C 
horizons, and, in addition, may have strata of brown, 
yellowish brown, and pale brown. Mottles in shades of 
gray, brown, yellow, or red range from none to many. 

Stowell Series 
The Stowell series consists of nearly level to gently 

sloping, somewhat poorly drained, nonsaline, sandy soils 
in upland areas. The surface is slightly convex. The 
slopes range from 0 to 2 percent. 

Other associated soils are Edna, Follet, Leton, and 
Narta soils. Edna soils are in slightly lower positions on 
the landscape than Stowell soils. Follet and Narta soils 
are in lower positions. Follet and Narta soils are in the 
coastal marsh. Leton soils are in depressional areas. 

Typical pedon of Stowell loamy fine sand, in an area 
of Stowell-Leton complex, 0 to 2 percent slopes; from 
Texas Highway 146 in the northwe.stern part of Texas 
City, 3.8 miles east on Loop 197, 0.2 mile north on 
paved road, and 650 feet west, in a pasfure: 

A-O to 16 inches; very dark grayish brown (10YA 3/2) 
loamy fine sand, dark grayish brown (10~A 4/2) dry; 
weak fine subangular blocky structure; slightly hard, 
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very friable, nonsticky and nonplastic; com~on fi~e 
roots; common fine pores; few brown organic stains; 
strongly acid; clear smooth boundary. 

E-16 to 26 inches; light gray (10YR 7/2) 'C?amy fine 
sand, white (10YA 8/2) dry; single grained; loose, 
nonsticky and nonplastic; few fine roots; few brown 
organic stains; strongly acid; clear smooth boundary. 

Btg1-26 to 50 inches; light brownish gray (10YA 6/2) 
sandy clay loam, light gray (10YA 7/2) dry; common 
fine distinct yellowish brown (10YA 5/6) mottles; 
weak fine subangular blocky structure; slightly hard, 
firm, slightly sticky and plastic; few fine roots; 
common fine and medium reddish brown 
concretions; medium acid; clear smooth boundary. 

Btg2-50 to 58 inches; light brownish gray (10YA 6/2) 
. sandy clay loam, light gray (10YA 7/2) dry; common 

fine distinct dark reddish brown (2.5YA 3/4), 
yellowish brown (10YR 5/6), and grayish brown 
(10YA 5/2) mottles; weak medium subangular 
blocky structure; hard, firm, slightly sticky and 
slightly plastic; common fine dark concretions; 
medium acid; gradual smooth boundary. 

Btg3-58 to 62 inches; light gray (10YA 7/2) sandy clay 
loam; white (10YA 8/2) dry; common fine distinct 
grayish brown (10YA 5/2) mottles; weak fine 
subangular blocky structure; hard, friable, slightly 
sticky and slightly plastic; few fine roots; common 
uncoated sand grains; medium acid. 

The thickness of the solum ranges from 50 to more 
than 80 inches. 

The A and E horizons are loamy fine sand. The 
combined thickness of these horizon ranges from about 
40 to 60 inches. Aeaction ranges from strongly acid to 
slightly acid. Some parts of the E horizon are saturated 
for 3 to 5 months during rainy periods. 

The A horizon is very dark gray or very dark grayish 
brown. 

The E horizon is dark grayish brown, grayish brown, 
light brownish gray, light gray, pale brown, or very pale 
brown. Few to common brownish yellow and yellowish 
brown mottles are in the E horizon of some pedons. The 
boundary between the E and Bt horizons is abrupt or 
clear and smooth or wavy. 

The upper part of the Bt horizon is dark yellowish 
brown, yellowish brown, or brownish yellow. It has few or 
common gray and strong brown mottles, or it is 
dominated by grayish colors and has common or many 
brownish mottles. The lower part is dark grayish brown, 

, grayish brown, light brownish gray, gray, or light gray. It 
has common or many fine and medium yellowish and 
brownish mottles. Texture of the Bt horizon ranges from 
fine sandy loam to sandy clay loam. 
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Tatlum Series 

~he Tatlu.m series consists of nearly level, very poorly 
drained, . saline, loamy soils in coastal marsh areas. The 
surface IS plane. The slopes range from 0 to 0.5 percent. 

Other associated soils are Caplen, Follet, Placedo, 
Tracosa, and Veston soils. Caplen, Placedo and Veston 
soils are in slig~tly higher positions on the I~ndscape 
than Tatlum SOlis. Follet and Tracosa soils are in similar 
positions. 

~ypical pedon o! Tatlum mucky clay loam; from Port 
Bolivar, .about 9 miles northeast by boat in East Bay 0.8 
mile south in Big Elmgrove Bayou, and 100 feet south, in 
a marsh: 

Ag-~ to 12 inches; gray (10YR 5/1) mucky clay loam, 
light gray (10YR 6/1) dry; massive; flows easily 
between fingers, leaves little residue in hand when 
squeezed; Slightly sticky and slightly plastic; many 
fine roots; few brown organic stains; estimated 45 
percent hemic material; strongly saline; mildly 
alkaline; clear smooth boundary. 

Cg1-12 to 38 inches; light gray (10YR 6/1) mucky clay 
loam, light gray (10YR 7/1) dry; few fine faint dark 
yellowish brown mottles; massive; flows. easily 
between fingers, leaves littles residue in hand when 
squeezed; sticky and slightly plastic; few fine roots; 
estimated 25 percent hemic material; strongly saline; 
moderately alkaline; gradual smooth boundary. 

Cg2-38 to 60 inches; light gray (10YR 6/1) stratified 
fine sandy loam, light gray (10YR 7/1) dry; common 
fine distinct greenish gray (5BG 5/1) mottles; 
massive; slightly sticky and nonplastic; few fine 
roots; few loamy strata; few medium brown 
concretions; strongly saline; moderately alkaline. 

Th~se soils have a peraquic moisture regime. All 
layers at a depth of 8 to 20 inches below the mineral 
surface have an n value of more than 0.7. The n value is 
less than 0.7 between depths of 20 and 40 inches from 
the mineral surface. Some pedons have an organic mat 
of decomposing plant material that is 1 to 8 inches thick 
on the soil surface. Reaction ranges from neutral to 
moderately alkaline throughout. The electrical 
conductivity ranges from 25 to 90 millimhos, and the 
exchangeable sodium is more than 30 percent 
throughout the control section. The sand fraction is 
mainly very fine sand throughout the control section. The 
content of clay in the control section averages 18 to 35 
percent. 

The Ag horizon is black, very dark gray, dark gray, or 
gray. Many pedons have an Ag horizon that has few to 
many mottles in shades of brown and gray. This horizon 
is 6 to 24 inches thick. . 

The Cg horizon is dark gray, gray, light gray, dark 
grayish brown, or light brownish gray. If chroma of 2 
occurs, the Cg horizon always contains mottles. The hue 
commonly. changes on exposure to air. Texture ranges 
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from very fine sandy loam to clay, or their mucky 
analogs. The horizon is generally stratified. Mottles in 
shades of gray and brown range from few to many. In 
some pedons, the Cg horizon has brown clayey layers at 
a depth of more than 40 inches. These layers are 
commonly calcareous. 

Tracosa Series 

The Tracosa series consists of nearly level, very 
poorly drained, saline, clayey soils in coastal marsh 
areas. The surface is plane. The slopes range from 0 to 
0.5 percent. 

Other associated soils are Follet, Francitas, Narta, 
Placedo, and Veston soils. Follet soils are in slightly 
lower positions on the landscape than Tracosa soils. The 
other associated soils are in higher positions. 
. Typical pedon of Tracosa mucky clay; about 6 miles 

south of Hitchcock, from the intersection of Greens Lake 
and the Intracoastal Waterway, 0.8 mile northwest in 
Greens Lake by boat to shoreline, and 25 feet west, in a 
marsh: 

A-O to 12 inches; dark gray (10YR 4/1) mucky clay, 
gray (10YR 5/1) dry; few fine distinct brown (10YR 
5/3) mottles; massive; sticky and plastic; many fine 
and medium roots; common strong brown organic 
stains; estimate 10 percent fibric material; n value is' 
more than 0.7; strongly saline; mildly alkaline; clear 
smooth boundary. 

Cg1-12 to 18 inches; dark gray (10YR 4/1) clay, gray 
(10YR 5/1) dry; common medium distinct brown 
(10YR 5/3) mottles; massive; sticky and plastic; few 
fine roots; few brown organic stains; few streaks of 
black sapric material; strongly saline; moderately 
alkaline; gradual smooth boundary. 

Cg2-18 to 45 inches; gray (10YR 5/1) clay, light gray 
(10YR 6/1) dry; common medium distinct brown 
(10YR 5/3) mottles; massive; very sticky and plastic; 
few fine roots; few fine brown concretions; strongly 
saline; moderately alkaline; gradual smooth 
boundary. 

Cg3-45 to 60 inches; light gray (10YR 6/1) clay, light 
gray (10YR 7/1) dry; few fine distinct dark greenish 
gray (5BG 4/1) mottles; massive; very sticky and 
plastic; few fine brown concretions; strongly saline; 

. moderately alkaline. 

These soils have a peraquic moisture regime. The 
surface layer in some pedons has n value of more than 
0.7 but is less than 20 inches thick. In some pectons, 
these soils have a peaty or mucky surface layer that is 2 
to 8 inches thick. Reaction ranges from neutral to 
moderately alkaline throughout. The electrical 
conductivity ranges from 20 to 90 millimhos, and the 
exchangeable sodium is more than 20 percent 
throughout the control section. 
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The A horizon is black, very dark gray, dark gray, gray, 
very dark bro~n, very dark grayish brown, dark grayish 
brown, or graYish brown. It is 3 to 18 inches thick. If the 
values are 2 to 3, the thickness of the A horizon is less 
than 6 inches. Texture is mucky clay or clay. 
T~e Cg horizon is dark gray, gray, light gray, d~rk 

graYish brown, grayish brown, or light brownish gray. 
Texture is clay loam, silty clay loam, silty clay, or clay. 
The con~ent of clay ranges from 35 to 60 percent. 
Mottles In shades of gray, brown, and greenish gray 
ran~es from none to many. Some pedons have a Cg . 
hOrizon that has a loamy horizon at a depth of more than 
40 inches; and in some pedons, the Cg horizon has a 
brown calcareous layer at a depth of more than 40 
inches. 

Vamont Series 

The Vamont series consists of nearly level, somewhat' 
poorly drained, nonsaline, clayey soils in upland areas. 
The surface is plane. The slopes range from 0 to 1 

. percent. 
Other associated soils are Bacliff, Edna, and Lake 

Charles soils. Bacliff soils are in similar positions on the 
landscape as Vamont soils. Edna and Lake Charles soils 
are in slightly higher poSitions. 

Typical pedon of Vamont clay; from Texas Farm Road 
517 in Dickinson, 0.6 mile northwest on frontage road of 
U.S. Interstate 45, 0.2 mile east, 0.2 mile north to 
northwest, 500 feet east, and 300 feet north, in a 
wooded area: 

A-O to 6 inches; dark grayish brown (10YR 4/2) clay, 
grayish brown (10YR 5/2) dry; common fine distinct 
yellowish brown (10YR 5/6) and olive brown (2.5Y 
'4/4) mottles; moderate fine subangular blocky 
structure; very hard, very firm, very sticky and 
plastic; common fine and medium roots; common 
fine pores; few wormcasts; medium acid; abrupt 
wavy boundary. . 

Bw1-6 to 38 inches; grayish brown (10YR 5/2) clay, 
light brownish gray (10YR 6/2) dry; many fine 
distinct yellowish brown (10YR 5/6) and olive brown 
(2.5Y 4/4) mottles; moderate medium subangular 
blocky structure; very hard, very firm, very sticky and 
plastic; few fine and medium roots; few fine pores; 
few wormcasts; few shiny pressure faces; few 
intersecting slickensides; medium acid; gradual wavy 
boundary. 

Bw2-38 to 43 inches; light brownish gray (10YR 6/2) 
clay, light gray (10YR 7/2) dry; many fine p~ominent 
yellowish brown (10YR 5/6) and common fine 
distinct olive brown (2.5Y 4/4) mottles; moderate 
medium subangular blocky structure; very hard, very 
firm, very sticky and plastic; few f~ne and medium 
roots; few medium brown concretions; few 
slickensides; medium acid; gradual wavy boundary. 
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Bg-43 to 62 inches; light gray (10YR 6/1) clay, light. 
gray (10YR 7/1) dry; common fine distinct yellOWish 
brown (10YR 5/6) and brown (7.5YR 5/4) mottles; 
weak coarse blocky structure; very hard, very firm, 
very sticky and plastic; few coarse roots; few 
medium brown concretions; neutral. 

The thickness of the solum ranges from 70 to more 
than 100 inches. Undisturbed areas have gilgai 
microrelief of microknolls that are 6 to 15 inches higher 
than the microdepressions. The 10- to .40-inch control 
section is 45 to 60 percent clay and more than 30 
percent silt. Intersecting slickensides and wedge-shaped 
parallelepipeds begin at a depth of 8 to 25 inches. 

The A horizon is very dark gray, very dark grayish 
brown, dark grayish brown, or brown. It is strongly acid 
to neutral. 

The Bw horizon is yellowish brown, brownish yellow, 
light olive brown, grayish brown or light brownish gray. 
Mottles iii shades of gray, brown, yellow, or red are few 
or common. It is strongly acid to neutral. 

The Bg horizon is light gray, gray, or grayish brown . 
Mottles in shades of yellow, red, or brown are few or 
common. Reaction is medium acid to mildly alkaline. In 
some 'pedons, this horizon is calcareous. In some 
pedons, calcium carbonate concretions, up to 2 inches in 
diameter, are visible in the C horizon. Black concretions 
range from none to many throughout. 

Verland Series 

The Verland series consists of nearly level, somewhat 
poorly drained, nonsaline, loamy soils in upland areas. 
The surface is plane. The slopes range from 0 to 1 
percent. 

Other associated soils are Aris, Bacliff, Bernard, Edna, 
Kemah, and Lake Charles soils. Aris, Edna and Kemah 
soils are in higher positions on the landscape than 
Verland soils. Bacliff and Lake Charles soils are in lower 
positions. Bernard soils are in similar positions. 

Typical pedon of Verland silty clay loam; from U.S. 
Interstate 45 in Dickinson, 1.0 mile west on Texas Farm 
Road 517,750 feet south on Farm Road 646, and 50 
feet east, in a pasture: 

A-O to 6 inches; dark gray (10YR 4/1) silty clay loam, 
gray (10YR 5/1) dry; weak medium subangular 
blocky structure; hard, firm, slightly stiCky and 
slightly plastic; common fine roots; common fine 
pores; few wormcasts; few strong brown organic 
stains; slightly acid; clear smooth boundary. 

Btg1-6 to 30 inches; gray (10YR 5/1). clay, light gray 
(10YR 6/1) dry; common fine distinct yellowish 
brown (10YR 5/6) mottles, few fine.distinct brown 
(10YR 5/3) mottles; moderate medium subangular 
bloc~y struct~re; very hard, very firm, very sticky and 
plastiC; few fine roots; few pressure faces; few dark 
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concretions 2 to 5 millimeters across; few brown 
organic stains; thin clay film on faces of peds; 
medium acid; gradual smooth boundary. 

Btg2-30 to 52 inches; light gray (10YA 6/1) clay. light 
gray (10YA 7/1) dry; few fine distinct dark gray 
(10YA 4/1) mottles. common fine distinct yellowish 
brown (10YA 5/6) mottles; moderate medium 
subangular blocky structure; very hard. very firm. 
very sticky and plastic; few fine roots; few pressure 
faces; few pitted concretions of calcium carbonate 5 
to 10 millimeters across; thin clay films on faces of 
peds; mildly alkaline; gradual wavy boundary. 

8tg3-52 to 60 inches; light gray (5Y 6/1) clay. light gray 
(5Y 7/1) dry; common fine distinct yellowish brown 
(10YA 5/6) mottles; moderate fine blocky structure; 
very hard. very firm. very sticky and plastic; few fine 
roots; few dark concretions 10 to 20 millimeters 
across; patches of clay films on faces of peds; 
moderately alkaline. 

The thickness of the solum is more than 50 inches. 
Coefficient of linear extensibility (COLE) values are more 
than 0.09 throughout the 8 horizon. 

The A horizon is dark gray. gray. dark grayish brown. 
or grayish brown. It is 4 to 16 inches thick. Aeaction 
ranges from medium acid to mildly alkaline. 

Some pedons have a 8A horizon that is !ess than 10 
inches thick. It is dark gray. gray. dark graYish brown. 
grayish brown, or light brownish gray. Mottles in shades 
of yellow. brown. or gray range fr?m no~e to com.mon. 
Aeaction ranges from medium aCid to mildly alkaline. 

The 8 horizon is dark gray. gray. light gray. dark 
grayish brown. light. brownish gray. oliv~ gray. or light 
olive gray. Texture IS clay. clay loam. silty clay. sandy 
clay. or silty clay loam. The content of clay in the upper. 
20 inches of the 8 horizon is 40 to 60 percent. Mottles In 
shades of yellow. brown. or gray range from few to. 
many. Typically. a layer that has few pitted co.ncretl.ons 
of calcium carbonate is in the lower part of thiS hOrizon. 
Aeaction ranges from medium acid to moderately 
alkaline. . 

Some pedons have a C horizon that is gray •. light gray. 
grayish brown. or light brownish gray. Texture IS clay •. 
clay loam. silty clay. sandy clay loam. sandy clay. or Silty 
clay loam. Mottles in shades of yellow. brown. or red. 
range from none to common. This horizon may co~taln 
few pitted concretions of calcium carbonate .. Aeactlon 
ranges from slightly acid to moderately alkaline. 

V.ston Series 
The Veston series consists of nearly level. poorly 

drained. saline. loamy soils in coastal marsh areas. The 
surface is plane to slightly convex. The slopes range 
from 0 to 1 percent. 

Other associated soils are Follet. Galveston. Mustang. 
Placedo and Sabine soils. Follet soils are in lower 
position~ on the landscape than Veston soils. Galveston. 

Mustang. and Sabine soils are in higher positions. 
Placedo soils are in similar positions and also are in 
slightly lower positions on the landscape than Veston 
soils. 
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A typical ped~n of Veston loam. in an area of Veston 
loam. Slightly saline-strongly saline complex; from Texas 
Highway 146 in Texas City. 3 miles east on Spur 197. 
0.8 mile east on paved road. 0.9 mile north to curve. 0.1 
mile east to levee. 0.8 mile north on levee to curve. 500 
feet south of levee. and 300 feet west. in a pasture: 

A-O to 10 inches; dark gray (10YA 4/1) loam. gray 
(10YA 5/1) dry; weak fine subangular blocky 
structure; hard. friable. Slightly sticky and plastic; 
many fine and medium roots; common brown 
organic root stains; common thin sandy loam strata 
less than 2 inches thick; strongly saline; moderately 
alkaline; abrupt wavy boundary. 

Cg1-10 to 28 inches; gray (10YA 5/1) loam. light gray 
(10YA 6/1) dry; common fine distinct yellowish 
brown (10YA 5/6) mottles; massive; hard. firm. 
slightly sticky and plastic; common fine roots; few 
brown organic root stains; few thin discontinuous 
grayish brown sandy loam strata; strongly saline; 
moderately alkaline; clear wavy boundary. 

Cg2-28 to 60 inches; light gray (10YA 6/1) clay loam. 
light gray (10YA 7/1) dry; common fine distinct 
yellowish brown (10YA 5/6) mottles; massive; very 
hard. firm. very stiCky and plastic; few fine roots; few 
fine pores; few thin sand strata; few fine br~ 
concretions; strongly saline; moderately alkaline; 
gradual wavy boundary. 

2Cg-60 to 65 inches; bluish gray (58 6/1) clay. light 
bluish gray (58 7/1) dry; many fine distinct yellowish 
brown (10YA 5/6) and common fine distinct gray 
(10YA 5/1) mottles; massive; very hard. very firm. 
very stiCky and plastic; few medium pitted 
concretions of calcium carbonate; strongly saline; 
moderately alkaline. 

The thickness of the solum ranges from 30 to more 
than 60 inches. In most years. these soils are saturated 
with water during the cool season. Salinity is moderately 
or strongly affected. 

The A horizon is very dark gray. dark gray. gray. very 
dark grayish brown. grayish brown. or light brownish 
gray. Mottles in shades of yellow. gray. and brown range 
from none to common. This horizon is 8 to 14 inches 
thick. If moist values are less than 3.5. the horizon is 
less than 7 inches thick. Texture of the A horizon is 
variable. It is stratified fine sandy loam. loam. silt loam. 
clay loam. or silty clay loam. The A horizon ranges from 
neutral to moderately alkaline. 

The Cg horizon is dark gray. gr~y. light gr~y. dark 
grayish brown. grayish brown. or hght br~l~ gray. . 
Texture of the 10- to 40-inch control section IS loam. Sl~ 
loam. silty clay loam. or clay loam. The content of clay In 
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U. control section ranges from about 18 to 30 percent. 
content of sand coarser than very fine sand is less than 
15 percent. and content of silt is more than 20 percent. 
In some pedons,: the Cg horizon has thin strata of 

coarser or finer textlns. The Cg horizon is moderately 
alkaline or strongly alkanne. . . 

In pedons that have a 2Cg horizon. colors are SImilar 
to those in the Cg horizon, and, in addition. this horizon 
has colors. of bluish gray or light bluish gray. 



Formation of the Soils 
This section discusses the factors of soil formation 

explains the processes of soil formation, and relates ' 
them to the formation of the soils in the survey area. 

Factors of Soil Formation 
The characteristics of the soil at any given point are 

determined by five factors. These factors include the 
physical and mineral composition of the parent material; 
the climate since the parent material was deposited; the 
plant and animal life on and in the soil; the relief, or 
topography, of the land; and the length of time since the 
parent material was deposited. These five factors 
influence the characteristics of every soil. However, the 
influence of each factor varies from place to place. For 
example, in Galveston County the parent material has a 
dominant influence on the soil, whereas in other counties 
it may not be as important as other factors. 

The interrelationship of these five factors is complex, 
and the effect of anyone factor cannot be isolated and 
completely evaluated. However, it is convenient to 
discuss each factor separately and to indicate its effects 
on the soil. 

Parent Material 

Parent material is the unconsolidated mass from which 
a soil is formed. Although parent material can be 
deposited in many ways, the parent material in 
Galveston County was laid down mainly by water from 
flood plain related sediment or shallow water marine 
sediment. Some parent material was reworked by wind 
after initial deposition. 

Several kinds of flood plain sediments were deposited 
during the Pleistocene geologic age. One type of flood ' 
plain sedimentation was in the broad areas of slightly 
lower flood basins associated with large rivers. These 
sediments were clayey throughout and covered large 
backwater areas away from the ancient river. This is now 
the area of soils such as Bacliff and Lake Charles. 

The second type of flood plain sedimentation was 
associated with distributary channels of these large 
rivers. Distributary channels. remnants of which can still 
be readily observed today. are associated with the delta 
of a large river that had a low gradient and a large 
sediment load. The distributary channels are the streams 
in this delta. The main sediments in these areas in 
Galveston County are loamy in nature. The sediments 
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immediately adjacent to the channel formed a high bank 
or natural levee where the sediments were fairly thick. 
The loamy sediments became thinner and thinner as the 
distance from the channel increased. Because of the 
nature of distributary channels, they often changed 
course. When this happened, the old channel was left as 
a remnant on the landscape while the new course of the 
distributary channel probably flowed through and 
developed again in an area of clayey flood basin 
sediments. 

In these distributary channel areas, loamy sediment 
was more or less laid on top of the existing clayey 
sediment. One exception is in the channel itself where 
much of the Original sediment was washed away and the 
channel was later partly filled with loamy material. Today, 
soils, such as Aris and Kemah soils, represent areas 
where natural levees were located, while soils, such as 
Edna soils, were further away from the channel in which 
only a thin layer of loamy sediment was deposited. The 
Leton soils are often in areas where the actual channel 
was located. Soils, such as the Bernard and Verland 
soils, are generally associated with transition areas 
between the distributary channel system and the clayey 
flood basin. A notable exception in this system, which is 
not well understood today, is the large areas of loamy 
soils, such as the Algoa and Mccarey soils. These areas 
of loamy soils were most probably associated with large 
distributary channel systems that are now relict meander 
ridges. 

The water-laid deposits are those associated with 
shallow water marine sediment of the Holocene geologic 
age and are still changing today. The most obvious 
areas are Galveston Island and Bolivar Peninsula, which 
are barrier islands that formed during this time. Over 
time, these areas have grown larger by sandy beach 
depOSits that were deposited in front of the existing 
shoreline. They have all been reworked to some degree 
by wind action. Most of these deposits were sandy with 
only occasional small amounts of shell fragments. 
Generally, the large dune areas correspond with areas of 
soils such as Galveston and Sabine soils. The slightly 
lower areas that have less active dune formation 
generally correspond to soils such as the Mustang soils. 
The depressional areas generally correspond to soils 
such as the Nass soils. 

The shallow water marine sediments are those 
associated with recently filled bays and present-day 
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bays. !~e sedime~s are varied since they result from 
th~ mlX.!-~diment washed into the bays from the 
adJacen.t land and sediment carried in by water in the 
bay. Solis that formed from this type of parent material 
are Caplen, Karankawa, Placedo, and Tracosa soils. 

Although water was responsible for much of the 
sedi~entation in the county, wind has, in some cases, 
modified or al.tered the sediments after initial deposition. 
The most noticeable example is on Bolivar Peninsula 
and Galveston Island where wind is constantly reworking 
the sand dunes along the Gulf of Mexico. All of the 
sandy deposits in these two areas have been reworked 
by the wind. The Galveston, Sabine and Mustang soils 
are .examples. It is generally thought that the loamy 
sediments associated with the distributary channels were 
also reworked to some degree by wind. The Aris and 
Algoa soils are good examples. 

Parent material also affects soil formation because it is 
the material that the other soil-forming factors alter. 

Climate 

The climate affects soil formation since rainfall and 
warm temperatures are needed for the soil forming 
proces~es to function. The climate in Galveston county 
IS humid, or warm and moist. Therefore, the climate is 
good for soil development. Abundant moisture is 
available to move clay particles, weathering products, 
and weathe~ing agents into and through the soil; 
however, thiS does not necessarily happen because 
other soil forming factors may not allow much movement 
of water through the soil. 

The temperature is favorable for soil development 
because warm temperature is the factor that promotes 
chemical activity in and on the soil particles and in the 
water solution in the soil. 

Climate is also favorable for abundant plant growth 
which also promotes soil development. . 

Plant and Animal Life 

Plant and animal life includes such things as grasses, 
trees, micro-organisms in the soil, and animals that live 
in or use the soil, such as earthworms, crawfish, and 
some insects .. Plants use nutrients in the soil for growth, 
which can influence soil development. Plant roots also 
grow into the soil. When these roots die, they leave 
cavities where water and air can move through and 
loosen up the soil which enhances soil development. 

Plants also add to the organic matter content of the 
soil when they die and decompose, which influences 
soils development. In Galveston County, plant growth 
has been abundant on nearly all soils, and is expressed 
in the present soil characteristics. For example, on soils 
such as Bernard, Lake Charles, and Mocarey soils, 
organiC matter is largely responsible for the dark color of 
the soil surface. On the Caplen soil, a large amount of 
partly decomposed organiC matter accumulated on the 
original soil surface. On this soil, organiC matter was . 
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added faster than it could be decomposed and therefore 
accumulated on the soil surface until it finally reached an 
equilibrium in recent time. The organiC matter in many of 
the soils is the reason they are naturally fertile. 

Animals also influence soil development. Animals, 
such as earthworms, crawfish, and other burrowing 
animals, tend to mix the soil, open cavities as a result of 
burrowing, and eat material that is in the soil. The main 
effect is that air and water can move through the soil 
easier and soil particles are moved around in the upper 
part of the soil. Within recent years, the activity of man 
has also become an important factor in soil formation. A 
prime example is the "grade raising" of Galveston in the 
early 1900's when, as discussed in the history section, 
an average of about 5 feet of sand was pumped on top 
of the original soil throughout most of the city. 

Relief 

Relief primarily affects the movement of water on and 
in the soil. Most of the relief in the county is nearly level; 
thus, soil erosion is not an important factor affecting soil 
formation as in many other counties. Relief affects soil 
drainage, however, which is important in the cou'nty. 
Since water remains on th~ soil longer than usual in 
these nearly level areas, more water enters and moves 
in t~e soil. The affect in the county has been expressed 
mainly by the gray, or gleyed, soil layers in the soil that 
resulted from the excess water that remained on the soil 
for extended periods. Some soils, such as Bacliff soils, 
and marsh soils, such as Follet, Karankawa, Placedo, 
and Nass soils, are gleyed almost throughout, while 
other soils, such as Aris, Mustang, and Veri and soils, 
have gleyed layers at a lower depth. 

Some parts of the county have depressional areas 
that receive water from the surrounding soils and tend to 
pond water. In these areas, soil formation can be 
accelerated. Leton and Nass soils are good examples. In 
the Leton soil, the large amount of excess water that 
moved through the soil has already resulted in the 
movement of many clay-size particles down into lower 
layers in the soil. In the Nass soil, this has not happened 
since the parent material contained essentially no clay
size particles to move. 

Time 

The length of time that the soil forming factors have 
acted on the parent material determines, to a large 
degree, the soil characteristics if the soils are in a 
favorable position on the landscape and have favorable 
materials for soil development. With the exception of 
soils such as Galveston, Mustang, and Nass soils the 
soils in the county have favorable landscape positions 
and materials for soil development. 
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Processes of Horizon Differentiation 

In the above sections. most of the soils were indicated 
to have favorable p,arent material. climate. plant and 
animal activity. and relief for favorable soil development. 
However. the sediments are comparatively young in age 
and not enough time has elapsed for many of the more 
advanced stages of soil development to be expressed 
strongly. In some cases. the soil has probably already 
reached its equilibrium with all of the soil forming factors. 
Examples include Caplen soils and probably Galveston 
soils. . 

Expressions of soil formation that can be attributed to 
soil development in Galveston County included dark soil 
surfaces. accumulation of calcium carbonate in lower 
layers. movement of clay-size particles to lower layers in 
the soil. and the reduction of iron and/or manganese. 

Under the conditions in the county. the development 
of dark surface layers is probably a fairly rapid process. 
The soils that did not develop them generally did not 
consistently produce enough organic matter from the 
decay of plant material to allow the color to develop. 
Bernard Lake Charles. and Mocarey soils are examples 
of soils that did develop the dark surface layers while 
Aris. Edna. and Kemah soils are examples of soils that 
did not develop them. 

The accumulation of calcium carbonate in the lower 
layers of the soil is an example of material that is moved 
in the soil very easily and in some instances can 
accumulate at some point in the soil. Calcium carbonate 
is relatively soluble in water in soil systems and is moved 
around by it. The Algoa. Cieno. and Mocarey soils are 
good examples where large accumulations have 
occurred. In other cases. calcium carbonate will move all 
the way through the soil. This probably occurred in the 
Leton soils that are associated with the Algoa and 
Mocarey soils. 

Clay-size particles are mainly moved by wat~r over 
time to deeper layers in the soil. This process IS 
generally fairly slow, but it can begin as soon a~ th~ 
parent material is laid down unless som~ matenal like 
calcium carbonate is in the parent matenal. In most 
cases materials, such as calcium carbonate, have to be 
leach~d or moved down before any significant amount of 
clay particles can be moved. The Leton soil is a good 
example of a soil where a significant amount of clay has 
moved or translocated to lower layers in the soil. Some 
soils, such as Galveston and Sabine soils, do. not have 
enough clay-size particles in the parent matenal to. sh.ow 
this type of soil development. Most of the other SOils In 
the county have enough clay and other conditions that 
will allow clay to be moved, but the soils are too young 
for this to be expressed. 

The reduction of iron and manganese in the soil can 
also occur rapidly under the right conditions, such as a 
high water table that remains in the soil for long periods 
during the year. The high water table makes the soil 
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anaerobic. which causes a chemical reaction with iron 
and manganese. that. if present. causes it to change ~ 
a gray color. If a significant amount of these elements ~s 
in the soil, the entire soil layer will tum gray. However. In 
some places in the county, the parent materi~1 was . 
already gray so the existence of a gray layer In the soli 
does not mean that iron and/or manganese has been 
reduced in the soil. 

Surface Geology 
Prepared by Saul Aronow, Department of Geology, Lamar UnivenIity, 

Beaumont, Texas 

Galveston County is in the West GuH subdivision of 
the Altantic and Gulf Coastal Plains geomorphic unit of 
the United States (14) in which the sediments and 
sedimentary rocks dip gently seaward. The sediments of 
Galveston County. at the seaward edge of the Coastal 
Plain are among the youngest and range in age from 
Pleistocene to Holocene. The county can be divided by 
age into two distinct geomorphic units. The mai~land, 
which is in the northwestern part of the county, IS largely 
Pleistocene in age and mainly of alluvial or delta plain 
origin. The southern and eastern parts of the county, 
which is a barrier island and a peninsula respectively, are 
Holocene in age. less than 3.500 years old, and mainly 
of marine coastal and eolian origin. Saline soils, 
influenced by the present level of the sea, are in both 
geomorphic units. The surfaces of these geomorphic 
units to some degree. display a relict depositional 
topography that can be related to the underlying 
sediment and to the soils surfaCing them. 

The general soil map can serve as an apprOximation 
for the soil-parent material relationship: the Mustang- . 
Galveston. Ijam, and Placedo-Tracosa-Veston map un~ 
are Holocene in age. and the remainder of the map Units 
are Pleistocene. The geology of the county is depicted 
on the small-scale 1 :250,000 Houston Sheet of the 
GeologiC Atlas of Texas (28) where the Pleistocene 
upland is shown to be underlain by the Beaumont 
Formation and the offshore Holocene part by alluvium 
and barrier island deposits. The environmental geology 
map of the Environmental GeologiC Atlas of the Texas 
Coastal Zone-Galveston-Houston area (11) shows a 
variety of environments of depositions for the county's 
sediments. 

Beaumont Formation 

The surface features of the Beaumont Formation of 
Galveston County can be classified as relict meander 
ridges and deltaic distributaries with associated flood 
basin and interdistributary IIlows,"; a small segment of a 
relict barrier or strandplain; and a salt-dome elevated 
Pleistocene surface surrounded by Holocene sediments. 

The paleo-Brazos River is responsible for most of the 
surface deposits and relict depositional topography of 
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the county. Thes~ were laid down by a laterally shifting 
Brazos River dunng the late Pleistocene age when sea 
level may have been similar to the present. The overall 
fluvial and deltaic pattern can be seen on several 
published maps (29, 11). These old meander ridges and 
the present-day Brazos River emerge in a fanlike pattern 
from the older Lissie Formation outcrop area (27, 28) 
near Richmond in Fort Bend County and can be 
identified in the soil surveys of Fort Bend (21), Harris 
(25), and Brazoria Counties (26). 

The well-drained deposits of the present-day Brazos 
River have characteristic reddish brown, brown, and 
brownish yellow colors derived from the oxidized 
Permian "red beds" through which the Brazos River 
flows in northwest Texas. These colors can be seen in 
many deep pits and excavations in Galveston County 
below a depth of about 10 feet. A few of the local soils, 
such as Algoa, Kemah, and Mocarey soils, have 
brownish yellow and yellowish brown colors, continuous 
or as prominent mottles, in the lowest parts of their 
profiles. These are probably the upper fringes of the 
underlying colors mentioned above. 

In the northern part of the county, north of the latitude 
of Texas City, the relict meander ridges have an easterly 
trend and in the southern part of the county they have a 
southeasterly trend. The arcuate shoreline of Galveston 
Bay, between Kemah and San Leon, parallels one of the 
meander ridges. In the higher areas of the county, the 
meander ridges are topped by soils of the Mocarey
Leton-Algoa map unit~ and to a lesser extent, by soils of 
the Bernard-Edna and Kemah-Edna-Leton map units. 
Within these map units, the soils with loamy substrates, 
such as Cieno, Kemah, Leton, Mocarey, and Morey soils, 
have probably developed on fluvial point bar, levee, and 
crevasse splay deposits. Some of the meander ridges 
still retain the relict outlines of meandering stream 
channels. Leton, Lake Charles, and Bernard soils mainly 
are on these ridges. ~ome of these ridges can be seen 
on Map Sheets 7, 8, 12, and 18 in the back of this soil 
survey. 

Along the northwest shore of West Bay above the 
level of the coastal marshes, the meander ridge patterns 
merge in a northeast trending pattern that may represent 
an overlapping of the small deltas terminating each 
ridge. The Narta-Francitas map unit is the poorly drained 
margin of the Pleistocene-age sediments. 

Pleistocene fluvial and deltaic sands are exposed in 
many sand pits in the county. Soil profiles are described 
to a depth of about 6 feet, and they are not deep 
enough to characterize the fluvial and deltaic sa~ds that 
are below the soils described. Textures and sedimentary 
structures observed in a sand pit near Algoa have been 
described in a recent study (12). 

The intermeander ridge, flood basin, and. delta . 
interdistributary topographic swales are typlcal!y the sites 
of the Bernard-Verland and Lake Charles-Bacliff map 
units. The Vertisols, such as Bacliff, Lake Charles and 
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Vamont soils, were probably formed in fine:grai~ed fl~od 
basin and interdistributary deposits. The SOils With mainly 
clayey substrates, .such as Algoa, Aris, Bernard, Edna, 
and Verland soils have clayey substrates that extend 
through to similar deposits. Their loamy surfaces can be 
the result of Pleistocene-age crevasse splays or 
breakthroughs of floodwaters from meander ridges, or 
they can be the result of subsequent. wind and sheet 
flow transport from the.higher, more loamy areas. 

Some of the surfaces of the Vertisols exhibit gilgai 
microrelief (13), particularly in areas which have not 
been cultivated recently. The gilgaied surfaces exhibit 
shallow depressions that are less than 20 feet in 
diameter and are separated by low ridges. Local relief is 
mainly less than 1.5 feet. The microrelief is initiated by 
the volume loss and cracking of the surface clays during 
prolonged dry periods. The subsequent filling of the 
cracks by soil infall and by rehydration causes uneven 
expansion of the clays in an upward direction. On 
airphotos, the gilgai frequently appears as a fine-grained, 
mottled or "wormy" pattern. Examples can be seen on 
Map Sheets 19, 20 and 24 in the back of this soil survey 
in some of the delineations of the Bacliff soils. 

The fragmentation, lack of continuity, merging of 
meander ridges and their attendant soils, and the varying 
degrees of preservation of individual meandering 
channels are probably the result of the successive 
abandonment or avulsions of large segments of meander 
ridges. The avulsions occurred during major floods when 
the paleo-Brazos River overflowed its channel and 
flowed into the lower adjacent flood basins, thus 
abandoning its previous downstream course. The 
discarded lower reaches were then partly buried by flood 
basin sediment from younger meander belts. The relict 
fluvial topography was subjected to wind and sheet flow 
erosion and deposition. The slow mass-wasting or 
colluviation processes also accompany soil profile 
development. 

The lithologic discontinuities at the top of the C 
horizon or within the C horizon as noted in the soil· 
profile descriptions of Algoa (17), Kemah, and Mocarey 
soils can result from sediment accumulation during the 
initial formation of the depositional topography or from its 
subsequent modification. ' 

Modern analogies to the deposition of .the Beaumont 
sediments include the combined Holocene-age alluvial 
plains of the Brazos and Colorado Riv~rs and the alluvial 
plain, or "delta", of the Rio Grande River. These rivers 
were not confined to narrow upland alluvial valleys but 
shifted laterally while they prograded over broad 
estuarine and shallow shelf surfaces. 

Two minor microrelief features have contributed to the 
"obliteration" of the fluvial patterns: small undrained 
depressions and pimple mounds. 

Some elongated, undrained depreSSions are clearly a 
part of stream ch$nnels. The partial fillings of these 
channels by wind deposition or mass-wasting processes 
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created the depressions. Other depressions that are 
more circular in pattern may represent a later stage in 
the filling process. Many depressions, however, are 
p~obably ~eflatio~ary d~pressions that were caused by 
wind erosion ~unn~ pen~s of drier climates. Many of 
these depressions In adjacent Harris County, which was 
mapped topographically with a contour interval of 1 foot 
earlier in this century, displayed raised rims less than 2 
feet in height. These have since been eliminated by soil 
tillage and land leveling. Cieno and Leton soils are 
typically in the undrained depressions in Galveston 
County. 

Pimple mounds are circular to elongated microknolls 
that are 15 to 200 feet across and generally are less 
than 3 feet in height. In Galveston County, parts of 
Algoa, Aris, Edna, Mocarey, and Morey soils are in the 
mound areas. Most of the relief of the mounds can be 
attributed to an increase in the thickness of the A 
horizon and of the E horizon, if present in the pedone 

Leton soils in the Leton-Lake Charles complex have 
an undulating, moundlike, ridged microtopography. 
Similarly, the Stowell soils in the Stowell-Leton complex 
have an undulating, ridged surface but have more relief. 
Leton and Stowell soils- have probably developed on a 
stable, much degraded, dune topography. 

Theories for the origin of pimple mounds are 
numerous «(7). Pimple mounds may originate through 
different processes in different areas. 

Pimple mounds are confined to areas west of the 
Mississippi River. In the Gulf Coast region, they range 
from about the latitude of Corpus Christi into East Texas 
up to Arkansas and extend as far north as Minnesota. 
They occur in Louisiana west of the Holocene-age flood 
plain of the Mississippi River. In Colorado, California, 
Washington, and OregQn, they are known as IImima 
mounds." 

Theories of origin include their formation as residual 
patches left after either sheetflood erosion or deflation of 
the surface by the wind; accumulations of wind
transported sand, silt, or clay pellets or chips around 
clumps of vegetation-similar to the coppice mounds of 
more arid regions; wind accumulation sites which were 
started by or later enhanced by erosional processes; and 
the IIfluffing up" or decreasing the bulk densities of 
solum material by burrowing animals or the lateral and 
centripetal transport of surface materials by animals, 
both with possible eolian increments-known as the 
IIgopher hypothesis." It is believed that eolian activity is 
the major factor in the origin of mounds, at least in 
Texas and Louisiana. The lithologic discontinuities in the 
soil profiles of Algoa and Mocarey soils can reflect 
lateral eolian transport and depoSition of the upper 
horizons in these soils. 

One of the pedogeniC effects of the pimple mound 
microrelief can be the high calcium carbonate content in 
some of the mounded soils. especially Algoa and 
Mocarey soils that have a calcium carbonate-rich Bk 
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horizon. The presence of a Bk horizon in an area of high 
rainfall like the upper Gulf Coast of Texas is anomalous. 
A recent study (17) of the mounded areas of Algoa soils 
and intermounded areas of Leton soils in Galveston 
County suggests a possible mechanism for the 
accumulation and persistence of the Bk horizon. Calcium 
carbonate solution occurs in the poorly drained Leton 
soils in the intermounded areas. High evaporation in the 
better drained mound areas and the resultant lateral 
movement by capillarity of the calcium carbonate-rich 
soil water toward the higher Algoa soil mounds results in 
calcium carbonate precipitate. 

The small delineation of the Stowell-Leton complex, 
unique in Galveston County, in the Bemard-Verland map 
unit northeast of Texas City and south of Dollar Bay (see 
Map Sheet 14) is an isolated segment of the Ingleside 
barrier or strandplain system (16, 31). This Pleistocene
age littoral deposit was first identified near Corpus Christi 
and extends intermittently into southwestem Louisiana. 
The local occurrence is collinear with those in Chambers 
County to the northeast (24) where the sandiest soils are 
also mapped as Stowell soil and with those in Brazoria 
County to the southwest (26) where the littoral deposit 
constitutes Rattlesnake Mound and a low ridge east of 
Hoskins Mound. On Rattlesnake Mound, the soils are 
Galveston fine sand; near Hoskins Mound, the Leton
Aris complex. 

The Ingleside Formation in Galveston County records 
a minor episode of shoreline stability during the 
deposition of the Beaumont Formation. Later, it was 
surrounded by and partly buried by Beaumont-age paleo
Brazos sediments. None of the original ridged surface 
remains. It was removed by eolian activity. 

Mainly in the Holocene-age eastem part of the county, 
a salt-dome uplift has preserved a small delineation of 
the Pleistocene age Kemah-Edna-Leton soils around 
High Island. The caprock of the High Island salt dome is 
about 150 feet below the surface and is the top of a 
spire of salt that originated more than 30,000 feet below 
the surface. High Island is surrounded by Holocene-age 
sediments, which accumulated after the rise of the 
dome. The soils, by analogy from the mainland area of 
the county, have formed on fluvial or deltaic sediment 
whose adjacent parts were submerged by regional tilting. 

The beach area seaward of High island is often 
stripped of Holocene-age sand by storms, thus exposing 
Beaumont-age sediments that are similar to those on 
High Island. The Beaumont Formation that eroded here 
and in the offshore area is the source of the many 
calcium carbonate nodules that litter the beach. 

The Beaumont Formation and other older coastal 
Pleistocene stratigraphic units were deposited during the 
interglacial stages when the continental glaciers 
retreated and sea level rose (5). The age of the 
Beaumont Formation is in dispute. Many radiocarbon 
samples indicate dates of more than 40.000 years, 
suggesting the Sangamon interglacial stage between the 
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Illinoian and Wisconsin stage, centering around 125,000 
years ago (32). Other samples have ranged in age from 
about 25,000 to 30,000 years before the present, 
perhaps indicating a mid-Wisconsin sea-level rise (12). 

In any case, some time after the deposition of the. 
Beaumont Formation, the sea level dropped between 
260 and 450 feet below present day sea level as 
glaciers were reconstituted and water abstracted from 
the oceans. The time of the maximum low was probably 
about 18,000 years ago. Streams draining into the Gulf 
of Mexico and elsewhere incised their flood plains and 
flowed toward a lower, distant ocean. The Brazos River 
by this time occupied a more westerly channel, but the 
incised Trinity River flowed in a channel approximately 
through Trinity Bay and Galveston Bay and then through 
Bolivar Roads between Galveston Island and Bolivar 
Peninsula (8). 

Sea level rose gradually after the 18,000 years "low" 
and stabilized at the present level between 2,500 and 
4,000 years ago. 

Holocene Barrier Islands and Alluvium 

The soils that developed in Holocene-age materials 
are mostly in the Mustang-Galveston and Placedo
Tracosa-Veston map units. The poorly drained, clayey 
Placedo-Tracosa-Veston map unit borders East Bay and 
West Bay and a small part of Galveston Bay near Texas 
City. The sandy Mustang-Galveston map unit fronts on 
the Gulf of Mexico on Galveston Island and Bolivar 
Peninsula. 

Both Galveston Island and Bolivar Peninsula began to 
form before sea level rose to its present stage. 
Galveston Island started about 5,000 years ago as a 
small offshore bar on the southwest side of what is now 
Galveston Bay in less than 10 feet of water. Upon its 
emergence above sea level, it accreted in a 
southwesterly direction. Bolivar Peninsula began 
extending about 3,000 years ago by the process of spit 
accretion by the rise in the Pleistocene-age surface that 
is associated with High Island (6, 8). The Bolivar 
Peninsula and the High Island surface rise display an 
accretionary or regressive beach ridge pattern as they 
enlarged seaward. Growth occurred in the direction of 

. 
the dominant southwesterly longshore drift of sand. The 
ridge pattern is the combined result of two processes: 
the inland eolian transport of sand producing a foredune 
upwind from the beach and the deposition of storm 
berms by exceptional storms just seaward of the 
foredune. 

On Bolivar Peninsula, soils near the shore, such as 
Galveston, Mustang, Nass, and Sabine soils, are mostly 
sands. Loamy soils, such as Follet and Veston soils, are 
farther inland. Near the shore, the waves efficiently sort 
the sand; further sorting is accomplished by eolian 
transport. The lagoonside of the peninsula is the area of 
hurricane overwash deposits. The two arcuate bulges 
into East Bay are inactive washover fans that are 
surfaced with clayey soils, such as Tracosa soil, and 
loamy soils, such as Tatlum, Follet and Caplen soils. The 
channels feeding the fans have been sealed off by 
littoral drift. A major hurricane in the future may add to 
these fans or establish new fans. 

The overall pattern of soils on Galveston Island is 
similar to that of the sandy soils on Bolivar Peninsula on 
the seaward side of Galveston Island and loamy and 
clayey soils on the lagoonside. The "feathery" and 
"frayed" appearance of the island on the lagoonside is 
because of the many northwest-trending "tidal guts" and 
some crossing beach ridges. These inlets persist 
because of heavy run-off, tidal action, and rare (since 
1900) storm washovers. They probably originated as 
washover channels and as swales between northwest 
trending beach ridges as the termination of the island 
accreted and migrated southwestward toward San Luis 
Pass. Parallel to some of the tidal guts are elongated 
and festoonlike delineations of a complex of Mustang 
soils that are partly wind-blown (most recently) and 
superimposed on older washover surfaces. Loamy 
materials are probably added to the low lagoonside of 
the island by very high tides and by higher storm surge 
waters entering West Bay through Bolivar Roads and 
San Luis Pass. 

The northwest shore of West Bay is bordered by part 
of the Placedo-Tracosa .. Veston map unit. This area of 
saline soils has formed from sediment that was derived 
from storm erosion of the adjacent low uplands. 



References 

(1) Alperin, Lynn M. 1977. Custodians of the coast. U.S. 
Army Corps of Engineers, pp. 242-250, iIIus. 

(2) American Association of State Highway and 
Transportation Officials. 1982. Standard 
specifications for highway materials and methods of 
sampling and testing. Ed. 13, 2 vol., ill us. 

(3) American Society for Testing and Materials. 1985. 
Standard test method for classification of soils for 
engineering purposes. ASTM Stand. D 2487. 

(4) Baker, T. Lindsay. Galveston graderaising was a big 
engineering project. The Galveston Daily News, May 
11, 1974, p. 8-A. 

(5) Bernard, H.A.· and R.J. LeBlanc. 1965. Resume of 
the quaternary geology of the northwestern Gulf of 
Mexico Province. Quaternary of the U.S. Princeton 
Univ. Press. pp. 137-185. 

(6) Bernard, H.A., C.F. Major, B.S. Parrott, R.J. LeBlanc. 
1970. Recent sediments of southeast Texas-a field 
guide to the Brazos aUuvial and deltaic plains and 
the Galveston barrier island complex. Univ. of 
Texas, Bur. of Econ. Geol., Austin, TX. Guidebook 
11. 

(7) Carty, D.J. Characteristics of pimple mounds 
associated with the Morey soil of southeast Texas. 
Unpubl. M.S. thesis prepared in 1980. Texas A&M 
University, College Station, TX. 

(8) Cole. M.L. and J.B. Anderson. 1982. Detailed grain
size and heavy mineralogy of sands of the 
northeastern Texas Gulf Coast: implications with 
regard to coastal barrier development. Trans. Gulf 
Coast Assoc. Geol. Soc .• vol. 32, pp. 555-563. 

(9) Doby, Joe. W. 1968. A history of the Gulf Coast fig 
industry. 9 pp. 

(10) Eisenhour, Virginia. 1983. Galveston: A different 
place. 

105 

(11) Fisher, W.L., J.H. McGowen, L.F. Brown, C.G. Groat 
1972. Environmental geologic atlas of the Texas 
Coastal Zone-Galveston-Houston area. Univ. of 
Texas, Bur. of Econ. Geol., Austin, TX. 

(12) Gaston, W.P. Paleohydrologic analysis of Late 
Pleistocene fluvial sediments, Brazoria and 
Galveston Counties, Texas. Unpubl. M.S. thesis 
prepared in 1979. Univ. of Houston, Houston, TX. 

(13) Gustavson, T.C. 1975. Microrelief (gilgai) structures 
on expansive clays of the Texas coastal plain-their 
recognition and significance in engineering 
construction. Univ. of Texas, Bur. of Econ. Geol., 
Austin, TX. Geol. Circ. 75-7. 

(14) Hunt, C.B. 1974. Natural regions of the United 
States and Canada. 725 pp., iIIus. 

(15) Newcomb, Jr., W.W. 1961. The Indians of Texas. 
Univ. of Texas Press, 404 pp., iIIus. 

(16) Price, J.A. 1947. Equilibrium of form and force in 
tidal basins of the coast of Texas and Louisiana. 
Amer. Assoc. of Petroleum Geol. Bull. vol. 31, pp. 
1619-1663. 

(17) Sobecki, T.M. 1980. The distribution and genesis of 
calcic horizons in some soils of the Texas Coast 
Prairie. Unpubl. M.S. thesis prepared in 1980. Texas 
A&M University, College. Station, TX. 

(18) Texas Historical Review. 1979. pp. 2-6, iIIus. 

(19) United States Department of Agriculture. 1930. Soil 
survey of Galveston County, Texas. Bur. of Chem. 
and Soils. 18 pp., ill us. 

(20) United States Department of Agriculture. 1951. Soil 
survey manual. U.S. Dep. Agric. Handb. 18, 503 pp., 
ill us. (Supplements replacing pp. 173-188 issued 
May 1962.) 

(21) United States Department of Agriculture. 1960. Soil 
survey of Fort Bend County. Texas. Soil Conserv. 
Servo 53 pp .• iIIus. 



106 

(22) United States Department of Agriculture. 1961. Land 
capability classification. U.S. Dep. Agric. Handb. 210, 
21 pp. 

(23) United States Department of Agriculture. 1975. Soil 
taxonomy: A basic system of soil classification for 
making and interpreting soil surveys. Soil Conserv. 
Serv., U.S. Dep. Agric. Handb. 436, 754 pp., iIIus. 

(24) United States Department of Agriculture. 1976. Soil 
Survey of Chambers County, Texas. Soil Conserv. 
Servo 53 pp., iIIus. 

(25) United States Department of Agriculture. 1976. Soil 
Survey of Harris County, Texas. Soil Conserv. Serv., 
140 pp., iIIus. 

(26) United States Department of Agriculture. 1981. Soil 
Survey of Brazoria County, Texas. Soil Conserv. 
Servo 140 pp., iIIus. 

(27) Univ. of Texas, Bur. of Econ. Geol. 1974. Geologic 
atlas of Texas. Seguin, sheet. 

(28) Univ. of Texas, Bur. of Econ. Geol. 1982. Geologic 
atlas of Texas. Houston sheet. 

(29) Van Siclen, D.C. and R.W. Harlan, 1965.·The deltaic 
coastal plain guidebook. Houston Geol. Soc. 71 pp. 

(30) Weems, John Edward. 1975. A weekend in 
September. Texas A&M University Press, 180 pp., 
ill us. 

(31) Wilkinson, B.H., J.H. McGowen, and C.R. Lewis. 
1975. Ingleside strandplain sand of central Texas 
coast. Amer. Assoc. of Petroleum Geol. Bull., vol. 
59, pp. 347-352. 

(32) Winker, D.C. Late Pleistocene fluvial-deltaic 
deposition, Texas coastal plain and shelf. Unpubl. 
M.S. thesis prepared in 1979. Univ. of Texas, Austin, 
TX. 



Glossary 

ABC soil. A soil having an A, a B, and a C horizon. 
Aeration, soli. The exchange of air in soil with air from 

t~e .atmospher~. The air in a well-aerated soil is 
similar to t~~t In th~ atmosph~re; the air in a poorly 
aerated sOil IS considerably higher in carbon dioxide 
and lower in oxygen. 

Aggregate, soli. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 

. granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alkali (s~~lc) soil. Soil h~ving so high a degree of 
alkalinity (pH 8.5 or higher), or so high a percentage 
of exchangeable sodium (15 percent or more of the 
total exchangeable bases), or both, that plant 
growth is restricted. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely 
difficult. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 
as-

Inches 
Very Iow ................................................................... O to 3 
Low ........................................................................... 3 to 6 
Moderate ................................................................. 6 to 9 
High ........................................................................ 9 to 12 
Very high .................................................... more than 12 

Base saturation. The degree to which mate~ial having 
cation-exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, K), 
expressed as a percentage of the total cation
exchange capacity. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Calcareous soli. A soil, containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 
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California bearing ratio (CBR). The load-supporting 
capacity of a soil as compared to that of a standard 
crushed limestone, expressed as a ratio. First 
standardized in California. A soil having a CBR of 16 
supports 16 percent of the load that would be 
suPport~d by standard crushed limestone, per unit 
area, With the same degree of distortion. 

Capillary water. Water held as a film around soil 
particles and in tiny spaces between particles. 
Surface tension is the adhesive force that holds 
capillary water in the soil. 

Cation. An ion carrying a poSitive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 grams 
of soil at neutrality (pH 7.0) or at some other stated 
pH value. The term, as applied to soils, is 
synonymous with base-exchange capacity, but is 
more precise in meaning. 

ChiseUng. Tillage with an implement having one or more 
soil-penetrating pOints that shatter or loosen hard 
compacted layers to a depth below normal plow 
depth. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels, 
i.e., clay coating, clay skin. 

Claypan. A slowly permeable soil horizon that contains 
much more clay than the horizons above it. A 
claypan is commonly hard when dry and plastic or 
stiff when wet. 

Climax vegetation. The stabilized plant community on a 
particular site. The plant cover reproduces itself and 
does not change so long as the environment 
remains the same. 

Coarse fragment&. If round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles (flagstone) 
15 to 38 centimeters (6 to 15 inches) long. 

Coarse textured soli. Sand or loamy sand. 
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Complex, soil. A map unit of two or more kinds of soil in 
such an intricate pattern or so small in area that it is 
not practical to map them separately at the selected 
scale of mapping. The pattern and proportion of the 
soils are somewhat similar in all areas. 

Compressible (in tables). The volume of soft soil 
decreases excessively under load. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The 
composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide 
are common compounds in concretions. 

Conservation tillage. A tillage system that does not 
invert the soil and that leaves a protective amount 
of crop residue on the surface throughout the year. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are
Loose. -Noncoherent when dry or moist; does not 
hold together in a mass. 
Friable. -When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 
Firm. -When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 
Plastic.-When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
"wire" when rolled between thumb and forefinger. 
Sticky. -When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 
Hard-When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 
Soft-When dry, breaks into powder or individual 
grains under very slight pressure. 
Cemented -Hard; little affected by mOistening. 

Control section. The part of the soil on which 
classification is based. The thickness varies among 
different kinds of soil, but for many it is that part of 
the soil profile between depths of 10 inches and 40 
or 80 inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Decreasers. The most heavily grazed climax range 
plants. Because they are the most palatable, they 
are the first to be destroyed by overgrazing. 

Deferred grazing. Postponing grazing or resting 
grazingland for a prescribed period. 

Dense layer (in tables). A very firm, massive layer that 
has a bulk density of more than 1.8 grams per cubic 
centimeter. Such a layer affects the ease of digging 
and can affect filling and compacting. 

Soil Survey 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope areas 
by diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered 
drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the 
sudden deepening of channels or the blocking of 

- drainage outlets. Seven classes of natural soil 
drainage are recognized: 
Excessively drained-Water is removed from the 
so~1 very rapidly. Excessively drained soils are 
commonly very coarse textured, rocky, or shallow. 
Some are steep. All are free of the mottling related 
to wetness. 
Somewhat excessively drained-Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that. much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 
Well drained-Water is removed from the soU 
readily, but not rapidly. It is available to plants 
throughout most of the growing season, and 
wetness does not inhibit growth of roots for 
significant periods during most growing seasons. 
Well drained soils are commonly medium textured. 
They are mainly free of mottling. 
Moderately well drained-Water is removed from 
the soil somewhat slowly during some periods. 
Moderately well drained soils are wet for only a 
short time during the growing season, but 
periodically they are wet tong enough that most 
mesophytic crops are affected. They commonly 
have a slowly pervious layer within or directly below 
the solum, or periodically receive high rainfall, or 
both. 
Somewhat poorly drained-Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly 
restricts the growth of mesophytic crops unless 
artificial drainage is provided. Somewhat poorly 
drained soils commonly have a slowly pervious 
layer, a high water table, additional water from 
seepage, nearly continuous rainfall, or a combination 
of these. 
Poorly drained-Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonty at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage 
results from a high water table, a slowly pervious 
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layer within the profile, seepage, nearly continuous 
rainfall, or a combination of these. 
Vel)' poorly drained.-Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are 
commonly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearty 
continuous, they can have moderate or high slope A 

gradients. 
Drainage, surface. Runoff, or surface flow of water, 

from an area. 
Eluvlatlon. The movement of material in true solution or 

colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have 
received material are iIIuvial. 

Eolian soil material. Earthy parent material accumulated 
through wind action; commonly refers to sandy 
material in dunes or to loess in blankets on the 
surface. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologiC agents and by such 
processes as gravitational creep. 
Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such landscape features as flood 
plains and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature, such as fire, that exposes the 
surface. 

Excess fines (in tabl~s). Excess silt and clay are in the 
. soil. The soil is not a source of gravel or sand for 

construction purposes. 
Exce .. llme (in tables). Excess carbonates in the soil 

restrict the growth of some plants. 
Excess salts (in tables). Excess water-soluble salts in 

the soil restrict the growth of most plants. 
Exce .. sodium (in tables). Excess exchangeable 

sodium is in the soil. The resulting poor physical 
properties . restrict the growth of plants. 

Fallow. Cropland left idle in order to restore productivity 
through accumulation of moisture. Summer fallow is 
common in regions of limited rainfall where cereal 
grains are grown. The soil is tilled for at least one 
growing season for weed control and decomposition 
of plant residue. 

Fast Intake (in tables). The movement of water into the 
soil is rapid. 

Fertility, soli. The quality that enables a soil to provide 
plant .nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
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light, moisture. temperature, tilth, and other growth 
factors are favorable. 

Fibrlc soil material (peat). The least decomposed of all 
organic soil material. Peat contains a large amount 
of well preserved fiber that is readily identifiable 
according to botanicaJ Origin. Peat has the lowest 
bulk density and the highest water content at 
saturation of all organic soil material. 

Field moisture capacity. The moisture content of a soil. 
expressed as a percentage of the ovendry weight. 
after the gravitational. or free. water has drained . 
away; the field moisture content 2 or 3 days after a 
soaking rain; also called normal field capacity, 
normal moisture capacity, or capillary capacity. 

Fine textured soil. Sandy clay, silty clay, and clay. 
Flood plain. A nearly level alluvial plain that borders a 

stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 
Forb. Any herbaceous plant that is not a grass or a 

sedge. 
GeneSis, soil. The mode of origin of the soil. Refers 

especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Gllgai. Commonly a succession of microbasins and 
microknolls in nearly level areas or of microvalleys 
and microridges parallel with the slope. Typically, 
the microrelief of Vertisols-clayey soils having a 
high coefficient of expansion and contraction with 
changes in moisture content. 

Gleyed soil. Soil that formed under poor drainage. 
resulting in the reduction of iron and other elements 
in the profile and in gray colors and mottles. 

Gr.ssed waterway. A natural or constructed waterway, 
typically broad and shallow. seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 

Hardpan. A hardened or cemented soil horizon, or layer. 
The soil material is sandy, loamy. or clayey and is 
cemented by iron oxide, silica. calcium carbonate, or 
other substance. 

Hemic soil material (mucky peat). Organic soil material 
intermediate in degree of decomposition between 
the less decomposed fibric and the more 
decomposed sapric material. 

Horizon, soli. A layer of soil. approximately parallel to 
the surface. having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an upper case letter represents the major 
horizons. Numbers or lower case letters that follow 
represent subdivisions of the major horizons. An 
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explanation of the subdivisions is given in the Soil 
Survey Manual. The major horizons of mineral soil 
are as follows: 
o horizon. -An organic layer of fresh and decaying 
plant residue at the surface of a mineral soil. 
A horizon.-The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 
E horizon.-The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 
B horizon.-The mineral horizon below an 0, A, or E 
horizon. The B horizon is, in part, a layer of 
transition from the overlying horizon to the 
underlying C horizon. The B horizon also has 
distinctive characteristics, such as accumulation of 
clay, sesquioxides, humus, or a combination of 
these; prismatic or blocky structure; redder or 
browner colors than those in the A horizon; or a 
combination of these. The combined A and B 
horizon~ are generally called the solum, or true soil. 
If a soil does not have a B horizon, the A horizon 
alone is the solum. 
C horizon.-The mineral horizon-or layer, excluding 
indurated bedrock, that is little affected by soil
forming processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, the Arabic numeral 2 precedes the 
letter C. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. . 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considered 
but are separate factors in predicting runoff. Soils 
are assigned to four groups. In group A are soils 
having a high infiltration rate when thoroughly wet 
and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. In group 
0, at the other extreme, are soils having a very slow 
infiltration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is 
undrained. 

lIIuviation. The movement of soil material from one 
horizon to another in the soil profile. Generally, 
material is removed from an upper horizon and 
deposited in a lower horizon. 
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Impervious soil. A soil through which water, air, or roots 
penetrate slowly or not at all. No soil is absolutely 
impervious to air and water all the time. . 

Increasers. SpeCies in the climax vegetation that 
increase in amount as the more desirable plants are 
reduced by close grazing. Increasers commonly are 
the shorter plants and the plants that are the less 
palatable to livestock. 

Infiltration. The downward entry of water into the 
immediate surface of soil or other material. This 
contrasts with percolation, which is movement of 
water through soil layers or material. 

Infiltration capaCity. The maximum rate at which water 
can infiltrate into a soil under a given set of 
conditions. 

Infilt(ation rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

Intake rate. The average rate of water entering the soil 
under irrigation. Most soils have a fast initial rate; 
the rate decreases with application time. Therefore, 
intake rate for design purposes is not a constant but 
is a variable depending on the net irrigation 
application. The rate of water intake in inches per 
hour is expressed as follows: 

Less than 0.2 ...................................................... very low 
0.2 to 0.4 ..................................................................... low 
0.4 to 0.75 ............................................... moderately low 
0.75 to 1.25 ....................................................... moderate 
1.25 to 1.75 ................... : ....................... moderately high 
1.75 to 2.5 .................................................................. high 
More than 2.5 .................................................... very high 

Invaders. On range, plants that encroach into an area 
and grow after the climax vegetation has been 
reduced by grazing. Generally, invader plants follow 
disturbance of the surface. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are
Border.-Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basin.-Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 
Drip (or trickle).-Water is applied slowly and under 
low pressure to the surface of the soil or into the 
soil through such applicators as emitters, porous 
tubing, or perforated pipe. 
Furrow.-Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 
Sprinkler.-Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 

lacustrine deposit (geology). Material deposited in lake 
water and exposed when the water level is lowered 
or the elevation of the land is raised. 



Galveston County, Texas 

leaching. The removal of soluble material from soil or 
other material by percolating water. 

Uquld limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles 
28 to 50 percent silt particles, and less than 52 ' 
percent sand particles. 

Low strength. The soil is not strong enough to support 
loads. . 

Medium textu~ed 8011. Very fine sandy loam, loam, silt 
loam, or Silt. 

Minerai soil. Soil that is mainly mineral material and low 
in organic material. Its bulk density is more than that 
of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneou8 area. An area that has little or no natural 
soil and supports little or no vegetation. 

Moderately coar8e textured 8011. Sandy loam and fine 
sandy loam. 

Moderately fine textured 8011. Clay loam, sandy clay 
loam, and silty clay loam. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, and 
biological properties of the various horizons, and the 
thickness and arrangement of those horizons in the 
soil profile. 

Mottling, 8011. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance-few, common, and 
many, size-fine, medium, and coarse; and 
contrast-faint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 

Muck. Dark, finely divided, well decomposed organic soil 
material. (See Sapric soil material.) 

Munsell notation. A designation of color by degrees of 
, the three simple variables-hue, value, and chroma. 
For example, a notation of 10VA 6/4 is a color of 
10VA hue, value of 6, and chroma of 4. 

Neutral 8011. A soil having a pH value between 6.6 and 
. 7.3. (See Aeaction, soil.) 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, boron, 
and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 
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Pan. A compact, dense layer in a soil that impedes the 
movement of water and the growth of roots. For 
example, hardpan, fragipsn, c/aypsn, plowpsn, and 
traffic pan. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Peat. Unconsolidated material, largely undecomposed 
organic matter, that has accumulated under excess 
moisture. (See Fibric soil materiaL) 

Pede An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedone The smallest volume that can be called "a soil. II 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Perc8 810wly (in tables). The slow movement of water 
through the soil adversely affects the specified use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves through the saturated soil. Terms 
describing permeability are: 

Very slow .. , ....................................... less than 0.06 inch 
Slow ........................................................ 0.06 to 0.2 inch 
Moderately slow ......................................• O.2 to 0.6 inch 
Moderate ...................................... 0.6 inch to 2.0 inches 
Moderately rapid .................................. 2.0 to 6.0 inches 
Rapid ...................................................... 6.0 to 20 inches 
Very rapid ....................................... more than 20 inches 

Pha8e, 8011. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 

pH value. A numerical designation of acidity and 
alkalinity in soil. (See Aeaction, soil.) 

Piping (in tables). Subsurface tunnels or pipelike cavities 
are formed by water moving through the soil. 

Pitting (in tables). Pits are caused by melting ground ice. 
They form on the soil after plant cover is removed. 

Pla8tlclty Index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Pla8tlc limit. The moisture content at which a soil 
changes from semisolid to plastic . 

Plowpan. A compacted layer formed in the soil directly 
below the plowed layer. 

Pondlng. Standing water on soils in closed depressions. 
Unless the soils are artificially drained, the water can 
be removed only by percolation or 
evapotranspiration. 

Poorly graded. Aefers to a coarse grained soil or soil 
material consisting mainly of particles of nearly the 
same size. Because there is little difference in size 
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of the particles, density can be increased only 
slightly by compaction. 

Poor filter (in tables). Because of rapid permeability, the 
soil may not adequately filter effluent from a waste 
disposal system. 

Poor outlets (in tables). In these areas, surface or 
subsurface drainage outlets are difficult or expensive 
to install. 

Productivity, soil. The capability of a soil for producing 
a specified plant or sequence of plants under 
specific management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Rangeland. Land on which the potential natural 
vegetation is predominantly grasses, grasslike 
plan~s, forbs, or shrubs suitable for grazing or 
browsing. It includes natural grasslands, savannas, 
many wetlands, some deserts, tundras, and areas 
that support certain forb and shrub communities. 

Range condition. The present composition of the plant 
community on a range site in relation to the 
potential natural plant community for that site. 
Range condition is expressed as excellent, good, 
fair, or poor, on the basis of how much the present 
plant community has departed from the potential. 

Range site. An area of rangeland where climate, soil, 
and relief are sufficiently uniform to produce a 
distinct natural plant community. A range site is the 
product of all the environmental factors responsible 
for its development. It is typified by an association of 
species that differ from those on other range sites in 
kind or proportion of species or total production. 

Reaction, soil. A measure of the acidity or alkalinity of a 
soil expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as-

pH 
Extremely acid .................................................. below 4.5 
Very strongly acid ............................................ 4.5 to 5.0 
Strongly acid ..................................................... 5.1 to 5.5 
Medium acid ..................................................... 5.6 to 6.0 
Slightly acid ....................................................... 6.1 to 6.5 
Neutral ............................................................... 6.6 to 7.3 
Mildly alkaline ................................................... 7.4 to 7.8 
Moderately alkaline .......................................... 7.9 to 8.4 
Strongly alkaline ............................................... 8.5 to 9.0 
Very strongly alkaline .............................. 9.1 and higher 

Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Rill. A steep sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and not 
wide enough to be an obstacle to farm machinery. 

Rlppable. Rippable bedrock or hardpan can be 
. excavated using a single-tooth ripping attachment 

mounted on a tractor with a 200-300 draw bar 
horsepower rating. 
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Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Rooting depth (in tables). There is a shallow root zone. 
The soil is shallow over a layer that greatly restricts 
roots. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground
water runoff or seepage flow from ground water. 

Saline soil. A soil containing soluble salts in an amount 
that impairs the growth of plants. A saline soil does 
not contain excess exchangeable sodium. 

Salty water (in tables.) Water is too salty for 
consumption by livestock. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than .10 percent clay. 

Sapric soil material (mUCk). The most highly 
decomposed of all organic soil material. Muck has 
the least amount of plant fiber, the highest bulk 
density, and the lowest water content at saturation 
of atl organic soil material. 

Seepage (in tables). The movement of water through the 
. soil adversely affects the specified use. 

Series, soli. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the underlying material. All the 
soils of a series have horizons that are similar in 
composition, thickness, and arrangement. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and surface runoff. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silica. A combination of silicon and oxygen. The mineral 
form is called quartz. 

Slit. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand. (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Slickensides. Polished and grooved surfaces produced 
by one mass sliding past another. In soils, 
slickensides may occur at the bases of Slip surfaces 
on the steeper slopes; on faces of blocks, prisms, 
and columns; and in swelling clayey soils, where 
there is marked change in moisture content. 
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Slippage (in tables). The soil mass is susceptible to 
movement downslope when loaded, excavated or 
wet. ' 

Slope. !he inclination of the land surface from the 
h~nzontal .. ~ercentage of slope is the vertical 
distance dIVided by horizontal distance then 
multiplied by 1 o~. Thus, a slope of 20 percent is a 
drop of 20 feet In 100 feet of horizontal distance. 

Slope (In .tables). Slop~ is great enough that speCial 
practices are required to ensure satisfactory 
performance of the soil for a specific use 

Slow Intake (in tables). The slow movement ~f water 
into the soil. 

Slow refill (in .tables). The slow filling of ponds, resulting 
from restricted permeability in the soil. 

Sodlclty. The degree to which a soil is affected by 
exchangeable sodium. Sodicity is expressed as a 
sodium absorption ratio (SAR) of a saturation 
extract, or the ratio of Na+ to Ca++ + Mg++. The 
degrees of sodicity are-

SAR 
Slight .......................................................... less than 13:1 
Moderate .............................................................. 13-30: 1 
Strong ...................................................... more than 30: 1 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material. as conditioned by relief over periods of 
time. 

Soli separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between 
specified size limits. The names and sizes of 
separates recognized in the United States are as 
follows: 

Millime-
ters 

Very coarse sand ............................................. 2.0 to 1.0 
Coarse sand ..................................................... 1.0 to 0.5 
Medium sand .................................................. 0.5 to 0.25 
Fine sand ...................................................... 0.25 to 0.10 
Very fine sand .............................................. 0.10 to 0.05 
Silt ................................................................ 0.05 to 0.002 
Clay .......................................................... less than 0.002 

Solum. The upper part of a soil profile. above the C 
horizon. in which the processes of soil formation are 
active. The solum in soil consists of the A. E. and B 
horizons. Generally. the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter. 

Structure, eoll. The ,arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure are-platy 
(laminated). prismatic (vertical axis of aggregates 
longer than horizontal). columnsr (prisms with 
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rounded tops). blocky (angular or subangular), and 
granular. Structureless soils are either singlB grsinsd 
(each grain by itself, as in dune sand) or massive 
(th~ particles adhering without any regular cleavage, 
as In many hardpans). 

Stubble mulch. Stubble or other crop residue left on the 
soil or partly worked into the soil. It protects the soil 
from win.d and water erosion after harvest, during 
preparation of a seedbed for the next crop, and 
dunng the early growing period of the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Substratum. The part of the soil below the solum. 
Subsurface layer. Technically, the A2 horizon. Generally 

refers to a leached horizon lighter in color and lower 
in organic matter content than the overlying surface 
layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the "plow layer," or the "Ap horizon." 

TaxadJuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and behavior. 

Terrace. An embankment, or ridge, constructed on the 
contour or at a slight angle to the contour across 
sloping soils. The terrace intercepts surface runoff, 
so that water soaks into the soil or flows slowly to a 
prepared outlet. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying "coarse," "fine," or livery 
fine." 

Thin layer (in tables). Otherwise suitable soil material is 
too thin for the specified use. 

Tilth, soli. The physical condition of the soil as related 
to tillage. seedbed preparation. seedling emergence, 
and root penetration. 

Topsoil. The upper part of the soil. which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdreaa 
road banks, lawns, and land affected by mining. 

Toxicity (in tables). An excessive amount of toxic 
substances in the soil, such as sodium or sulfur, 
severely hinders the establishment of vegetation or 
severely restricts plant growth. 
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Trace elements. Chemical elements, such as zinc, 
cobalt, manganese, copper, and iron, are in soils in 
extremely small amounts. They are essential to plant 
growth. 

Unstable fill (in tables). There is a risk of caving or 
sloughing on banks of fill.material. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along stre~ms. 

Weathering. All physical and chemical changes 
produced by atmospheric agents in rocks or other 
deposits at or near the earth's surface. These 

changes result in disintegration and decomposition 
of the material. 

Well graded. Refers to soil material consisting of course 
grained particles that are well distributed over a wide 
range in size or diameter. Such soil normally can be 
easily increased in density and bearing properties by 
compaction. This contrasts with poorly graded soil. 

Wilting point (or permanent wilting point). The 
moisture content of soil, on an ovendry basis, at 
which a plant (specifically sunflower) wilts so much 
that it does not recover when placed in a humid, 
dark chamber . 

. (' .. ' 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 

[Data recorded ln the perlod 1951-78 at Galveston, Texas] 

i i I Temperature I Preclpltatlon 
, 1 
I :2 years in . ,---P"lII 2-ye-ar-s--"'ln-l·0'r1 -----..., ---
, 10 wl11 have-- " wl11 have-- , I 
1 , I' 1 Averaqe 1 1 , Averaqe I I Averaqe I Averaqe I Averaqe I i ,number oflAveraqe' 1 'number of'Averaqe 
I dally 1 dally 1 dally, Maxlmum , Mlnlmum 1 qrowlnq , , Less I More IdaYS wlthfsnowfal1 

Month 

,maximum 1mlnlmum, 1 temperature, temperature 1 deqree, Ithan--,than--,0.101nch, 

I I , , hlqher 1 lower ,daYS*, , I , 'or more , 
than-- than--

-;,'~":. " " I , I , , , , 
--------~,~---~,------+J------,~------~,--------~'------~I---~'~---'~--~I------~I----

of ,oF of of of Unlts In In In' , 
January---

February---

March----~-

Aprl1------

59.3 

61.1 

66.4 

73.3 

May---~---~ 79.8 

June------- 85.1 

Ju1y------- 87.3 

Auqust----- 87.5 

September-- 84.6 

October---- 77.7 

November---
I 

68.6 

December---l 62.5 , 
Yearly: I 

Averaqe--: 74.4 

Extreme--I 

Tota1----1 
I 

48.0 

50.4 

56.5 

65.0 

71.7 

77.2 

79.1 

78.8 

75.4 

67.8 

57.9 

51.3 

64.9 

53.7 

55.8 

61.5 

69.2 

75.8 

81.2 

83.2 

83.2 

80.0 

72.8 

63.3 

56.9 

69.7 

73 

75 

79 

84 

87 

92 

94 

94 

92 

87 

81 

76 

95 

25 

29 

36 

48 

S8 

67 

70 

70 

63 

50 

37 

30 

24 

198 

202 

363 

576 

800 

936 

1,029 

1,029 

900 

707 

405 

234 

7,379 

2.80 

2.37 

1.99 

2.61 

3.14 

3.68 

3.27 

4.48 

5.66 

2.68 

1~14 4.191 

I .81 3.65, 

.34 3.251 

.85 4.05 1 

.59 5.12 

1.13 5.75 

.78 5.26 

1.46 6.95 

1.78 8.82 

.81 4.20 

3.34 1.12 5.16 

3.71 1.88 5.29 

39.73 31.01 47.94 

6 

5 

3 

4 

4 

4 

5 

6 

6 

4 

5 

6 

58 

In 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.2 

* A qrowlnq deqree day ls a unlt of heat aval1ab1e for plant qrowth. It can be calculated by addlnq the 
maximum and mlnlmum dally temperatures, dlvldlnq the sum b~ 2, and subtractlnq the temperature below whlch 
qrowth ls mlnlma1 for the prlnclpal crops ln the area (50 F). 
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TABLE 2.--PREEZE D.\TES IH SPRDfG AND FALL 

[Data recorded iu the period 1951-78 
at GalV.tOll, Texas] 

Probabilit, 

Last freuiDv 
taperature 
111 spriDg: 

1 year iD 10 
later" tbaD--

2 years iu 10 
later tbaD--

5 ,ears iD 10 
later t.Ium--

First freeziug 
taperature 
iu fall: 

1 ,ear 1D 10 
earlier tbaD--

2 ,ears iu 10 
earlier t.han--

5 years 1D 10 
earlier than--

i 
I " 
I Taperature 

I,----------Ti--------~i~--------
t 2. 0, I 28 0, , 32 0, 
'lor lower I or lower J or lover . I , 

JlIDuary 1. 
Decellber 27 

* 

Jaauary 8 

January 24 

* 

J 
) , 
IFeb~ 7 , 
J January 28 , 
( Decaber 23 , , , , , , 
I January 2 , 
J Jauuary 13 , 
, February 17 
, 

February 23 

Februuy 13 

JlIDuary 25 

Decellber 10 

Decaber 18 

JUlUU'f 3 

* Probabilit, of occureace of threshold taperature is 
less than 1Ddicated probabilit,. 

TABLE 3. --GRafING SEASON 

[Data recorded iu the period 1951-78 
at Galveston, Texas] 

Dal1, .iut.u. teaperature 
4ur1l1g growiDg SeasOD 

Probabilit, Higber BigbeE' Hiper 
tbaD thaD thaD 

2. 0, 28 0, 32 Op 

§Ii Diys Diys 
I 

, J'8U'8 iD 10 365 356 308 

8 feU'8 111 10 365 365 317 

5 JeU'8 111 10 365 365 336 

2,.an1Dl0 365 365 365 

1,...11110 365 365 365 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 

I I 

Map I Soil name I 
symbol I 1 

Acres 

AaB 
Ar 
Ba 
Bb 
Be 
Bn 
Bu 
Ca 
Ct 
Ed 
Es 
Fo 
Fr 
GaB 
Gc 
Gd 
Gs 
Ha 
1mA 
1mB 
1u 
Ka 
KeA 
KeB 
Ku 
LaA 
LaB 
Lb 
te 
Ls 
Lx 
Ma 
Mb 
Mc 
Md 
Me 
Mf 
Mn 
Mp 
Ms 
Mt 
Mu 
Na 
Ns 
Nx 
Pa 
Pd 
,Sa 
SeB 
StA 
Ta 
Tc 
Tm 
Tx 
Va 
Ve 
Vn 
Vs 
Vx 

I I 
IArents, clayey, 0 to 3 percent slopes----------------------------------------------, 
Aris fine sandy 10am---------------------------------------------------------------, 

IBacliff c1ay-----------------------------------------------------------------------, 
,IBeaches----------------------------------------------------------------------------1 
Bernard clay 10am------------------------------------------------------------------, 

'Bernard-Edna comp1ex---------------------------------------------------------------, 
',Bernard-Urban land comp1ex---------------------------------------------------------, 
Cap1en mucky silty clay 10am--------------------------------~----------------------, 

'Cap1en-Tracosa comp1ex-------------------------------------------------------------, 
'Edna fine sandy 10am---------------------------------------------------------------, 
'Edna-Aris complex------------------------------------------------------------------1 
'Fol1et 1oam------------------------------------------------------------------------, 
'Francitas c1ay---------------------------------------------------------------------1 
'Galveston fine sand, undu1ating-------------------~--------------------------------, 
,'Galveston-Nass comp1ex-------------------------------------------------------------1 
Galveston-Urban land comp1ex-------------------------------------------------------1 

'Galveston loamy fine sand, shell substratum----------------------------------------, 
'Harris c1ay------------------------------------------------------------------------, 
'I jam clay, 0 to 
'Ijam clay, 2 to 8 percent slopes---------------------------------------------------2 percent slopes---------------------------------------------------

"

I jam-Urban land comp1ex------------------------------------------------------------
Karankawa mucky loam---------------------------------------------------------------

IKemah silt loam, 
Kemah silt loam, 

o to 1 percent slopes---------------------------------------------
1 to 3 percent slopes---------------------------------------------

Kemah-Urban ,land complex-----------------------------------------------------------
Lake Charles clay, 0 to 1 percent slopes-------------------------------------------
Lake Charles clay, 1 to 5 percent slopes-------------------------------------------
Lake Charles-Urban land complex----------------------------------------------------teton loam-------------------------------------------------------------------------
teton-Aris complex----------------------------------------------------------------Leton-Lake Charles complex---------------------------------------------------------

loam-----------------------------------------------------------------------Mocarey 
Mocarey-Algoa 
Mocarey-Cieno 
Mocarey-Leton 

complex--------------------------------------------------------------
complex--------------------------------------------------------------
complex--------------------------------------------------------------

760 
760 

6,200 
1,900 

22,950 
6,100 

520 
1,080 
1,000 
6,500 

940 
4,100 
1,800 

880 
2,500 
6,600 

640 
490 

7,900 
720 

3,100 
4,400 
6,600 
1,000 
5,500 

29,030 
1,500 

560 
2,900 
7,300 

520 
4,600 

10,900 
4,400 

15,600 
Morey silt loam-------------------------------------------------------------------- 2,700 'MOrey-teton comp1ex---------------------------------------------------------------- 3,900 

IMustang fine sand------------------------------------------------------------------ 9,900 
,Mustang fine sand, sa1ine---------------------------------------------------------- 1,900 
Mustang fine sand slightly saline-strongly saline comp1ex------------------------- 2,600 

'Mustang-Nass compiex--------------------------------------------------------------- 5,800 
'Mustang-Urban land comp1ex--------------------------------------------------------- 750 
'Narta fine sandy 10am-------------------------------------------------------------- 11,280 
'Nass very fine sandy 10am---------------------------------------------------------- 330 
'Nass-Ga1veston complex, shell substratum------------------------------------------- 260 
'Pits, sand------------------------------------------------------------------------- 241 
'Placedo c1ay----------------------------------------------------------------------- 10,200 
'Sabine loamy fine sand------------------------------------------------------------- 1,750 
'Sievers loam, 0 to 3 percent slopes------------------------------------------------ 3,300 
'Stowell-teton complex, 0 to 2 percent slopes--------------------------------------- 540 
'Tatlum mucky clay loam------------------------------------------------------------- 560 
'Tracosa clay, low------------------------------------------------------------------ 3,300 
'Tracosa mucky clay----------------------------------------------------------------- 1,250 
'Tracosa mucky clay-clay, low complex----------------------------------------------- 4,150 
'Vamont clay------------------------------------------------------------------------ 2,300 
'Verland silty clay 10am------------------------------------------------------------ 10,100 
'Veston loam, moderately saline----------------------------------~------------------ 1,200 
',veston loam, strongly saline------------------------------------------------------- 1,200 

Soil Survey 

I 

tPercent 
I 

0.2 
0.2 
1.5 
0.4 
5.4 
1.4 
0.1 
0.3 
0.2 
1.5 
0.2 
1.0 
0.4 
0.2 
0.6 
1.6 
0.2 
0.1 
1.9 
0.2 
0.7 
1.0 
1.6 
0.2 
1.3 
6.8 
0.4 
0.1 
0.7 
1.7 
0.1 
1.1 
2.6 
1.0 
3.7 
0.6 
0.9 
2.3 
0.4 
0.6 
1.4 
0.2 
2.6 
0.1 
0.1 
0.1 
2.4 
0.4 
0.8 
0.1 
0.1 
0.8 
0.3 
1.0 
0.5 
2.4 
0.3 
0.3 
0.8 1Vesto~a~~~~!-~:~~~::!-~~:~~~:~::~~~:!-~~:~~~-:~~~:~~::::::::::::::::::::::::::::::: 16~:~gg I 1--________ _ 

: Total--------------------------------------------------------------------: 424,961 

39.9 

100.0 
, ' 
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Galveston County. Texas 

DBLE 5. -PRIIIE PARILAJI) 
, . -

[Only tbe 801la a..1detecJ pr1ae faral&Dd are listed. Uman or bal1t-ap areas of tbe solls 11sted are DOt 
consiAllrnd pn.- fanlaDd. If a so11 18 pn.e fanlaD4 on1, aDder certa1D coac11t1aas, tbe CODc11t1cm8 
are ~f1e4 1D pareatbe8eS after the so11 __ ] 

lap 
s 1 

Ar 
Sa 
Be .. 
LaA 
LaB 
I.e 
t. 
LX 
Ma 
lib 
lie 

,114 
lie 
If 
,Va 

...-

Arls f!.De ADC1y lou 
. a.c11ff clay [vIlere dralned] 

8erDard c1a, loa '~ ~ 
Bernard-Edna co.p1ex . 
Lake Charles c1a".O to 1 percent slopes 
Lake Quarles c1a" 1 to 5 percent slopes 
LetOD lou (where dralned] 

. Leton-Ar18 co.p1ex [were 4ra1ned] • 
Leton-Lake Charles coap1ex (where 4ra1ned] 
IIocarer lou -

IIIocarer-Al908 coap1ex 
1Iocare,-Cleno a.p1ex 
Mocarey-Leton COIIp1ex 

INor., s11t 10811 [were ctra1Dec1] 
I,MOre;-Leton COIIp1ex (where dralned] 
I VamODt cla, 
, 

So11 DIllie 

• ,,~ ... 

111 
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TABLE 6.--LAND CAPABILITY AND YIELDS PER ACRE OF CROPS AND PASTURE 

[Yields are those that can be expected under a hiqh level of manaqement. Absence of a yield 
indicates that the Soil is not suited to the crop or the crop qenerally is not grown on the 
soil] 

i i I i i 

Map symbol and I Land I I I I Common 
!capability: I' )Grain sorqhumlbermudaqrass Bahiaqrass · soil name Rice I Soybeans 

I I Bu 1 Bu I Bu 1 AUM* AUM* 

AaB-------------I' . 
I 

IIIw I 5.0 5.5 
Arents ! I 

I 
Ar--------------I IIIw 135 30 80 I 6.0 6.5 
Aris I I 

I I 
Ba----~--------_I IIIw 140 30 75 I 6.0 6.0 
Bacliff I I 

I 
Bb. I 

I Beaches I -: 

Be-------------- IIw 145 35 90 I 6.5 7.0 I Bernard I 
Bn-------------- IIIw 140 30 80 I 6.0 6.5 I Bernard-Edna I I 
Bu. I I I' 

I I I Bernard- I I I Urban land I I I 
Ca-------------- Vlllw I I I 

I I I Cap len 
I I I 

Ct-------------- Vlllw I I I 
I I I Cap1en-Tracosa , l 

I I 
Ed-------------- IIIw 140 25 I 65 5.5 I 6.0 I Edna 

I 
Es-------------- IIIw 130 27 I 65 5.8 6.0 
Edna-Aris 

Fo-------------- VIlw 
Fo11et 

, 

Fr---------··-·- IVw 35 
Francitas 

GaB------------- VIe 
Galveston 

Gc-------------- Vlw ---
Ga1veston-Nass 

Gd. 
, 

I , I Ga1veston-
I I I I Urban land , 1 , , 

Gs--------------I VIe I I I 4.5 5.0 
Galveston : 1 1 , 

I I , 
Ha--------------I Vllw I , I 
Harris t 

I I I 
I I , 

I I I I 

See footnote at end of table. 



Galveston County, Texas 

TABLE 6.--LAND CAPABILITY AND YIELDS PER ACRE or CROPS AND PAS'J'URE--<:ontinued 
i , 

Map symbol and I Land 1 
so11 name IcaPabl1ltyi 

I I 
I I 

IaA, I~-------I Vllw I 
Ijam I I 

Iu. 1 I 
Ijam-Urban land I 

Ka-------------- I Vllw 
Karankawa I 

KeA-------------
Kemah 

Ke8-------------
Kemah 

Ku. 
Kemah

Urban land 

LaA-------------
Lake Charles 

LaB------------- , 
Lake Charles 

!b. 
Lake Charles

Urban land 

Le--------------
teton 

Ls--------------
Leton-Aris 

Lx--------------
teton-Lake 
Charles 

Ma--------------
Mocarey 

Mb--------------
Mocarey-Alqoa 

Me--------------
Mocarey-Cleno 

Md---------·-----
Mocarey-Leton 

Me--------------
Morey 

Nf--------------
Morey-Leton 

Mn, Mp, Ms-----
Mustang 

IIIw 

IIIe 

lIw 

IIle 

IVw 

IVY 

IVw 

IIIw 

IIIw 

IVw 

IVw 

IIIv 

IVY 

Vlw 

Rlce 

au 

135 

145 

115 

110 

115 

130 

120 

120 

105 

130 

110 

See footnote at end of table. 

i 
I I Soybeans 

I au 

, , 
I , 
I , 
I 
I 
I , 
I 
I , 

, , 
I 

30 

25 

35 

25 

25 

27 

27 

42 

41 

35 

37 

30 

i i 

I 1 CoIlllOD 

IGrain sorqbuaJberaudaqraSS 

I SCi I XUM* , , 
I I 
I , , , , 
I 

80 

75 

90 

80 

85 

70 

70 

60 

80 

60 

, , , 
I , 
I , 
I , , 

, 
I , 
I , 
I , 
I 
I 
I , 
I 
I , 
I 
I 
I 
I 
I 
I , 
I , 
I 

6.0 

5.0 

6.5 

5.5 

5.0 

5.5 

5.5 

6.5 

6.3 

6.0 

6.0 

6.5 

6.0 

i 
I I Bahiaqrass 

I xtJMi 
I 
I 
I , 
I 
I 
I , 

I 
I 
I 
I 
I 
I 
I , 
I 
I 
I 
I 
I , 
I 
I 
I , 
I 
I 
I , 
I , 
I 
I 
I 
I 
I , 
I 
I 
I 
I 
I , 
I 
I 
I 

6.5 

5.5 

7.0 

6.0 

5.5 

6.0 

6.0 

6.0 

5.8 

5.5 

5.5 

6.0 

5.5 

121 
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TABLE 6.--LAND CAPABILITY AND YIELDS PER ACRE OF CROPS AND PASTURE--Continued 

i i 
I I Map symbol and Land 

soil name 'caPability' 
I 
I 

Mt·-------------- Vlw 
Mustang-Nass 

Mu. 
Mustang-

Urban land 

Na-------------- VIs 
Narta 

Ns-------------- VIlw 
Nass 

Nx-------------- VIw 
Nass-Ga1veston 

Pa. 
. Pits 

Pd--------------Placedo 

Sa--------------Sabine 

SeB-------------Sievers 

StA-------------Stowe 11-Leton 

Ta--------------Tat1um 

Tc, 'I'm, Tx-----
Tracosa 

Va--------------Vamont 

Ve--------------Ver1and 

Vb--------------Veston I 
Vs, Vx----------I 
Veston : 

I 

Vllw 

Ills 

Vlw 

IVw 

Vlllw 

VIIw 

IIIw 

IIIw 

VIw 

VIIs 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I, 
I 
I , 
I 
I 
I 
I 
I 

i i i , 
I 1 1 . Co_on I 

Rice I Soybeans 'Grain sorgbumJbermudagrass 1 Bahiaqrass I I 
Bu I BU I Bu I XUMi I AtfM* 1 

I 
I 
I 
l 
I 
I 
I 
I , 

4.5 5.0 

4.5 5.0 

1 
I 
I , 

140 30 75 
, 

6.5 7.0 , , 
140 30 75 

, 
6.0 6.5 I 

1 , 
I 
I 
I- . , 
I 

, 
1 ---, , 
I 
I , 
I 

Soil Survey 

* Anima1-unit-month: The amount of forage or feed required to feed one animal unit [one cow, 
one horse, one mule, five sheep, or five goats] for 30 days. 



Galveston County. Texas 

TABLE 7. --RANGELAND PR<DUCTIVI'J'Y 

[Only the soils that support ranqe1and veqetation suitable for qrazinq are listed] 

Map sy.bo1 and I POtential anDUii proaaction 
for kind of groving seasoa 

i i 

123 

soil Dame 1 Ranqe site 

I 
I 

1 I Favorable I Averaqe I Unfavorable 
tb/acre tb/acre tb/acre 

--D----------------------'B1ack1and ~ents I ------------------------------
Ar-----------------------ILoamy Prairie I --------------------------
Aris 1-

Ba-----------------------'B1ack1and---------Bacliff I ---------------------
I 

Be~d-----------------I Blackland------------------------------
Bn: I 
Bernard-----------------1Blackland------------------------------, I 
Edna--------------------lc1aypan Prairie------------------------

ea-----------------------1Deep Marsh-----------------------------
Cap len I 

Ct: I 
eap1en------------------IDeeP Marsh-----------------------------

Tracosa-----------------'Tidal Flat-----------------------------. I ' 
~-----------------------IC1aypan Prairie------------------------
E~a I 

I 
Es: I 
Edna--------------------1claypan Prairie------------------------1 -
AriS--------------------'Loamy Prairie--------------------------1 

Fo-----------------------ITida1 Flat-----------------------------
Fo11et I 

Fr-----------------------ISa1ty Prairie--------------------------
Francitas I 

GaB----------------------'Low Coastal Sand-----------------------
Galveston , 

ac. I 
a;lveston---------------1Low Coastal Sand-----------------------I 
Nass--------------------1Coastal SWale----------------~---------1 

Gs-----------------------ICoastal Sand---------------------------
Galveston 

He----------------------- Sal.t Marsh-----------------------------
Harris 

DBA, IaB----------------- Salty Prairie--------------------------
Iju 

Ka----------------------- Tidal Flat-----------------------------
Karankawa 

9,000 

8,500 

9,000 

9,000 

9,000 

8,000 

16,000 

16,000 

18,000 

8,000 

8,000 

8,500 

16,000 

9,000 

5,000 

5,000 

4,500 

5,500 

14,000 

8,000 

14,000 

I 

7,000 

6,500 

7,000 

7,500 

7,500 

6,000 

13,000 

13,000 

17,000 

6,000 

6,000 

6,500 

14,000 

7,000 

4,000 

4,000 

3,200 

4,500 

11,000 

6,500 

12,000 

'I 
I 
I 
I 
I 
I 
I 
I 
I 

6,000 

5,000 

6,000 

7,000 

7,000 

5,000 

10,000 

10,000 

15,000 

5,000 

5,000 

5,000 

12,000 

5,000 

3,000 

3,000 

1,500 

3,500 

8,000 

5,500 

10,000 
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TABLE 7.--RANGELAND PRODUCTIVITY--Continued 

1 1 Lb/acre qi/acre I IIOac:re 

KeA, KeB-----------------ltoamy Prairie-------------------------- I 7,500 7,000 I Kemah I 1 I. 
I 1 

LaA, ~----------------IBlackland-----------------------------_I 
Lake Charles . , t 

Le-----------------------ILowland--------------------------------1 Leton I 1 
1 1 

Ls- 1 I 
~ton-------------------lLowland--------------------------------1 1 I 
AriS--------------------1Loamy Prairie-------------------------- I 

1 1 
Lx- I 1 
~ton-------------------lLowland--------------------------______ 1 I , 
Lake Charles------------'Blaekland------------------------------I I I 

Ma------------------------l Loamy Prairie------------------------I 
Mccarey I I 

I I 
Mb: l , 
Mocarey-----------------ILoamy Prairie--------------------------l 
AlgOa-------------------tLoamy Prairie--------------------------t 

Me: I 1 
Mocarey-----------------ltoamy Prairie--------------------------I 

J I 
Cieno-------------------'Lowland-------------------------------1 1 - I 

Md- I f 
Mbcarey-----------------1Loamy Prairie--------------------------l 

Leton-------------------lLowland--------------------------------I 
Me-----------------------1toamy Prairie-------------------------- I 

Morey . I I 
I I 

Mf- 1 I 
M~rey-------------------ILoamy Prairie-------------------------- I , I 
Leton-------------------ILowland----------------------~-----_I I I 

Mn-----------------------'Low Coastal Sand---~------------------_l 
Mustang I 1 

1 I 
Mp----------------------Icoastal SWale--------------------------1 
Mustanq I I 

Ms: t I 
Mustang, slightly SalinelLoW Coastal sand-----------------------I 
Mustang, strongly salinelsalt Flat------------------------------I 

Mt- - 1 1 
~tang-----------------ILow Coastal Sand-----------------------

' I I 
, I 

9,500 

6,000 

6,000 

8,500 

6,500 

9,000 

9,000 

9,000 

8,500 

9,000 

8,000 

9,()()(). 

6,000 

8,500 

8,500 

6,000 

4,000 

2,600 

4,000 

200 

4,000 

, 
I 
I 
I 
1 
I 
I 
I , , 
I 
l 
I 
f 
I 
1 
I 
I 
I 
1 
I 
1 
I , 
I 
I 
I 
1 
1 
I 
I , 
I 
J , 
I 
I 
I 

8,000 

5,000 

5,000 

6,500 

5,500 

7,500 

7,SOO 

7,500 

7,000 

7,500 

6,000 

7,500 

5,000 

6,500 

6,000 

5,000 

3,000 

1,750 

3,000 

150 

3,000 

J 
I 
I 
I 
1 
I 
I 
I 
I 
I 

, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
t 
I 
I 

6,500 

6,500 

4,000 

4,000 

5,000 

4,500 

6,000 

6,000 

6,000 

5,500 

6,000 

5,000 

6,000 

4,000 

5,500 

5,000 

4,000 

2,000 

900 

2,000 

100 

2,000 
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Galveston County, Texas 

TABLE 7. --RANGELAND PRODUCTIVITY--COntinued 

Map 8}'Ii)ol and I 
so11 name I Range site 

I 
I I 

Mt: I I 
Nass--------------------�Coasta1 Sva1e I 

I --------------------------, 
Na-----------------------'Sa1ty Prairie I Narta I --------------------------: 
N:;;;--------------------ICoastal swale--------------------------I 
Nx: I , 
Nass--------------------lCoasta1 swa1e--------------------------1 

Ga1veston---------------lLow Coastal Sand-----------------------I 
Pd----------------------- 'Sa1t Marsh-----------------------------, 
n~~ J : 

Sa-----------------------ICoasta1 Sand---------------------------, 
Sabine I I I , 
SeB--------------------~-lsa1tY Prairie--------------------------

' Sievers I I 
I I 

SU- I I 
St~we11-----------------ILoamY Prairie--------------------------

' 
I I 

Leton-------------------1Lowland--------------------------------1 I I 
Ta-----------------------1Tidal Flat----------------------------- I 
Tat1um I 

Ta-----------------------ITida1 Flat-----------------------------
Tracosa I' 

Tx-----------------------1Tidal Flat-----------------------------
Tracosa : 

Va-----------------------'Blackland------------------------------
Vamont I 

Ve-----------------------1Blackland------------------------------
VerI and I 

vn-----------------------
'
Sa1ty Pra1rie--------------------------

Veston I 
V.-----------------------1Salt Marsb-----------------------------
Veston : 

Vx: I 
Veston, strongly sa1ine-lsa1t Marsh-----------------------------

Veston, s11qhtly sa11ne- ISa1ty Prairie--------------------------, I 
I 

POtentIal annuil prOdUctIon 
for k1nd of grow1ng season 

i i 

Favorable I Average I Unfavorable 
tb/acre tb/acre tb/acre 

4,500 

7,000 

4,500 

4,500 

5,000 

12,000 

6,500 

8,000 

7,000 

6,000 

13,000 

18,000 

13,000 

9,000 

8,500 

8,500 

10,000 

10,000 

8,500 

3,200 

5,300 

3,200 

3,200 

4,000 

10,000 

6,000 

7,000 

6,000 

5,000 

11,000 

17,000 

11,000 

7,000 

6,500 

6,500 

8,000 

8,500 

6,500 

1,500 

2,000 

1,500 

1,500 

3,000 

8,000 

5,000 

6,000 

4,000 

4,000 

8,000 

15,000 

8,000 

5,500 

5,500 

5,000 

7,000 

7,000 

5,000 

125 
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TABLE 8.--SELECTED PLANTS FOR LANDSCAPING 

[Only the soils suitable for growinq shrubs and trees are listed] 

Map symbol and ShrUbs i Small trees i 

soil name I I I Trees 

Ar, Es*, Ls*----------------'Althea, American :AmeriCan holly, Carolina IBaldcypress, basswood, 
Aris beautyberry, banana, I cherry-laurel, I blackqum, bur oak, Chinese 

blackhaw viburnum, I crapemyrtle, farkleberry, I elm, Chinese pistache, 
bridalwreath, elderberry, I qolden raintree, hawthorn'l dawn redwood, loblolly 
flowerinq quince, Nandina'i jujube, loquat, Mexican I pine, magnolia, Nuttall 
possumhaw, sumac, I plum, redbud, river birch, I oak, red maple, sweetgum, 
osmanthus, trifoliate I sassafras, satsuma oranqe'l water oak, white oak. 
oranqe, waxmyrtle, yaupon. I silverbell. I 

Ba-------------------------- Elderberry, juniper, Icarolina cherry-laurel, IAmeriCan elm, baldcypress, 
B~cliffNandina, photina, Chinese pistache, I basswood, camphor-tree, 

pittosporum, possumhaw, : crapemyrtle, qolden I cedar elm, cherrybark oak, 
primrose, jasmine, raintree, hawthorn, I qreen ash, live oak, 

, pyracantha, sumac, turk's I jujube, loquat, Mexican I loblolly pine, Nuttall oak, 
I cap, yaupon. I plum, redbud, Texas I pecan, red maple, Shumard 
I I persimmon, yew. I oak, sweetqum, water oak. 

Be, Bn*, Bu*----------------'Elderberry, juniper, Icarolina cherry-laurel, IAmeriCan elm, baldcypress, 
Bernard t Nandina, photina, I Chinese pistache, I basswood, camphor-tree, 

I pittosporum, possumhaw, I crapemyrtle, qolden I cedar elm, cherrybark oak, 
, primrose, jasmine, I raintree, hawthorn, I qreen ash, live oak, 
I pyracantha, sumac, turk's I jujube, l~quat, Mexican I loblolly pine, Nuttall oak, 
I cap, yaupon. I plum, redbud, Texas I pecan, red maple, Shumard 
I I persimmon, yew. I oak, sweetqum, water oak. 

80*, Ed, Es*----------------'Althea, American 'American holly, Carolina 'Baldcypress, basswood, 
Edna t beautyberry, banana, cherry-laure 1, I b lackqum, bur oak, Chinese 

blackhaw viburnum, crapemyrtle, farkleberry, I elm, Chinese pistache, dawn 
I bridalwreath, elderberry, qolden raintree, hawthorn" redwood, loblolly pine, 
I flowerinq quince, Nandina, jujube, loquat, Mexican magnolia, Nuttall oak, red 

possumhaw, sumac, plum, redbud, river birch, I maple, sweetqum, water oak, 
I osmanthus" trifoliate sassafras, satsuma oranqe,1 white oak. 
f oranqe, waxmyrtle, yaupon. silverbell. I 

Fr--------------------------'Evergreen euonymus, Gum bumelia, hUisache, IAustralian pine, cabbaqe 
Francitas (lantana, liqustrum, Japanese black pine, I palm, 'camphor-tree, Chinese 

, oleander, Pfitzer juniper, Mediterranean palm, , tallowtree, eastern 
pittosporum, shore tamarisk. redcedar, mesquite, 

, juniper, thorny elaeagnus, I parkinsonia, Washinqton 
I waxmyrtle, yaupon. I palm. 

GaB, Gc*, Gd*, Gs, Nx*------'Barbados cherry, Chastetree, common fiq, IBaldCypress, Chinese elm, 
Galveston I bottlebrush, cleyera, European fanpalm,' Florida Deodar cedar, eastern 

: dwarf bamboo, oleander, anise-tree, Japanese blaCk: redcedar, live oak, 
plumbaqo, pomegranate, pine, Japanese parkinsonia, redbay, I rosemary, saqe palm, shore crapemyrtle, loquat, I dollarleaf eucalyptus, 

I juniper, osmanthus, thorny Mediterranean palm, pindo : spruce pine, sweetqum, 
, elaeagnus, waxmyrtle, palm, sassafras, Texas I Texas palm, Washinqton 
I yaupon. ebony, windmill palm. I palm. 

Gc*, Mt*, Ns, Nx*-----------'Devilwood osmanthus, Eastern baccharis, gum (Australian pine, Chinese 
Nass I everqreen euonymus, bumelia, Japanese black I tallowtree, eastern 

: oleander, pittosporum, pine, prickly-ash, redbaY'1 redcedar, parkinsonia. 
I shore juniper, thorny tamarisk. I 
I elaeagnus, waxmyrtle. I 
I I 

See footnote at end of table. 
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TABLE 8.--SELECTED PLANTS FOR LANDSCAPING--COntinued 

Map sYibol and 
soil name i Shrubs i Sma 11 trees i 

I I I 
Trees 

KeA, ((eB, Ku*---------------'Althea, American IAmerican holly, Carolina IBaldcypress, basswood, 
Kemah I beautyberry, banana, I cherry-laurel, I blackqum, bur oak, Chinese 

, blackhaw viburnum, crapeayrtle, farkleberry, ' et., Clinese pistache, dawn 
I bridalwreath, elderberry, I qolden raintree, hawthorn, ,I redwood, loblolly pine, 
, floverinq quince, Nandina, t jujube, loquat, Mexican llagnolia, Nuttall oak, red 
I possumhaw, sumac, I plWl, redbud, river birch, I maple, sweet~, water oak, 
, osmanthus, trifoliate sassafras, satsuma orange,', white oak. 
I oranqe, waxmyrtle, yaupon.: silverbell. , 

LaA, LaB, Lb*, Lx*----------IElderberry, juniper, tcarolina cherry-laurel, l'American et., baldcypress, 
Lake Charles , Nandina, phot1na, I Chinese pistache, basswood, camphor-tree, 

I pittosporum, possumhaw, ,crapemyrtle, qolden : cedar elm, cherrybark oak, 
, primrose, jasmine, , raintree, hawthorn, qreen ash, live oak, 
, pyracantha, sumac, turk's I jujube, loquat, Mexican I loblolly pine, Nuttall oak, 
I cap, yaupon. , plum, redbud, Texas , pecan, red maple, Shuaard 
, , persi_on, yew. I oak, sweetqum, water oak. 

Le, Ls*, Lx*, Md*, Mf*, StA*IAmerican cyrilla, Icommon sweetleaf hawthorn, 'Baldcypress, black willow, 
Leton , arrowwood viburnum, hazel alder, hophornbeam, I Carolina ash, swamp lIaple, 

I buttonbush, liqustrum, t hornbeam, river birch, sweetqua, water hickory, 
, Virqinia sweetspire, , sweetbay. I water oak, water tupelo, 
I waxmyrtle, yaupon. I I willow oak. 

Ma, Mb*, Mc*, Md*-----------'Aqarito, Barbados cherry, 'Anaqua, autumn olive, IAmerican elll, bur oak, cedar 
Mocarey t elderberry, juniper, I crapemyrtle, hawthorn, I ela, Chinese ela, Chinese 

I Nandina, pittosporum, , huisache, Lacey oak, red I tallowtree, eastern 
, purple saqe, sumac, , buckeye, Texas buckeye, ,redcedar, qreen ash, live 
1 waxlllYrtle, wisteria, , Texas persi_on, Texas ,oak, pecan, Shumard oak, 
, yaupon. , pistache, Texas redbud, ,sugar hackberry, thornless 
, , Texas sophora. , honeylocust, western 
, I , soapberry • 

Mb*-------------------------'Agarito, Barbados cherry, :Anaqua, autumn-olive, 'American ela, bur oak, cedar 
Alqoa : elderberry, juniper, , crapemyrtle, hawthorn, tela, Chinese et., Chinese 

, Nandina, pittosporum, I huisache, Lacey oak, , tallowtree, eastern 
purple saqe, sumac, red buckeye, Texas , redcedar, qreen ash, live 

t waxmyrtle, wisteria, I buckeye, Texas persimmon, , oak, pecan, Shumard oak, 
, yaupon. , Texas sophora. , suqar hackberry, thornless 
, , , honeylocust, western 
I , , soapberry. 

Hc*---------------------~---'Althea, American ,'AmeriCan holly, Carolina 'Baldcypress, basswood, 
Cieno t beautyberry, banana, , cherry-laurel, t blackqua, bur oak, Chinese 

blackhaw viburnum, , crapemyrtle, farkleberry, , elll, Chinese pistache, dawn 
I, bridalwreath, elderberry, , qolden raintree, hawthorn" redwood, llagnolia, Nuttall 

flowerinq quince, Nandina" jujube, loquat, Mexican ,oak, red llaple, sveetqua, 
possuBhaw, sumac, , plum, redbud, river birCh" water oak, white oak. 
osmanthus, trifoliate , sassafras, satsuma orange, I 
orange, waxmyrtle, yaupon., silverbell. I 

Me, Mf*--------------------- Elderberry, juniper, tcarolina cherry-laurel, tAmerican ela, baldcypress, 
Morey Nandina, photina, , Chinese pistache, , basswood, caaphor-tree, 

pittosporum, possumhaw, I crapemyrtle, qolden I cedar ela, cherrybark oak, 
priarose, jasmine, I raintree, hawthorn, , qreen ash, live oak, 
pyracantha, SUllaC, turk's , jujube, loquat, Mexican I loblolly pine, Nuttall oak, 
cap, yaupon. I plua, redbud, Texas , pecan, red maple, Shuaard 

I persimmon, yew. I oak, sveetqua, water oak. , , 
See footnote at end of table. 
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Map symbol and 
soil name 

TABLE 8.--SELECTED PLANTS FOR LANDSCAPING--Continued 

i ~r~s i 
I I Small trees , , 

Soil Survey 

Trees 

Mo, Mt*, Mu*----------------'Barbados cherry, ',Chastetree, common fig, IBaldcypress, Chinese elm, 
Mustang t bottlebrush, cleyera, European fanpalm, Florida Deodar cedar, eastern 

, dwarf bamboo, oleander, I anise-tree, Japanese blackl redcedar, live oak, 

'

plumbago, pomegranate, ,pine, Japanese , parkinsonia, redbay, 
, rosemary, sage palm, crapemyrtle, loquat, , dollarleaf eucalyptus, 
, shore juniper, osmanthus, I Mediterranean palm, pindo , spruce pine, sweetgum, 
, thorny elaeagnus, I palm, sassafras, Texas ,Texas palm, Washington 
, waxmyrtle, yaupon. , ebony, windmill palm. , palm. 

Mp, Ms----------------------'Devilwoodosmanthus, ,'Eastern baccharis, gum IAustralian pine, Chinese 
Mustang , evergreen euonymus, bumelia, Japanese black ,tallowtree, eastern 

, oleander, pittosporum, I pine, prickly-ash, redbay" redcedar, parkinsonia. 
, shore juniper, thorny , tamarisk. , 
I elaeagnus, waxmyrtle. I , 

Na--------------------------'Evergreen euonymus, 'Gum bumelia, huisache, IAleppo pine, Australian 
Narta I lantana, ligustrum, , Japanese black pine, , pine, cabbage palm, 

t oleander, Pfitzer jUniPer,t Mediterranean palm, camphor-tree, Chinese 
pittosporum, shore tamarisk. l tallowtree, eastern I juniper, thorny elaeagnus, I redcedar, mesquite, 

, waxmyrtle, yaupon., I parkinsonia, Washington 
, I , palm. 

Sa--------------------------'Barbados cherry, 'Chastetree, common fig, !BaldCYPress, Chinese elm, 
Sabine t bottlebrush, cleyera, I European fanpalm, Florida I Deodar cedar, eastern 

, dwarf bamboo, oleander, ,anise-tree, Japanese black, redcedar, live oak, 
, plumbago, pomegranate, , pine, Japanese I parkinsonia, redbay, sand 

rosemary, sage palm, crapemyrtle, loquat, I pine, dollarleaf 
, shore juniper, osmanthus, I Mediterranean palm, pindo , eucalyptus, spruce pine, 
, thorny elaeagnus, , palm, sassafras, Texas ,sweetgum, Texas palm, 
, waxmyrtle, yaupon. , ebony, windmill palm. , Washington palm. 

StA*------------------------'Barbados cherry, IChastetree, common fig, IBaldcypress, Chinese elm, 
Stowell bottlebrush, cleyera, 1 European fanpalm, Florida I Deodar cedar, eastern 

dwarf bamboo, oleander, ,anise-tree, Japanese blaCk, redcedar, live oak, 
plumbago, pomegranate, ,pine, Japanese I parkinsonia, redbay, sand 
rosemary, sage palm, crapemyrtle, loquat, pine, dollarleaf 
shore juniper, osmanthus, I Mediterranean pine, pindo 1 eucalyptus, spruce pine, 
thorny elaeagnus, , palm sassafras, Texas I sweetgum, Texas palm, 
waxmyrtle, yaupon. I ebony, windmill palm. , Washington palm. 

Va-------------------------- Elderberry, juniper, lcarolina cherry-laurel, lAmeriCan elm, baldcypressi 
Vamont Naldina, photina, Chinese pistache, basswood, camphor-tree, 

Ve--------------------------
Verland 

pittosporum, possumhaw, t crapemyrtle, golden I cedar elm, cherrybark oak,· 
primrose, jasmine, , raintree, hawthorn, I green ash, live oak, 
pyracantha, sumac, I jujube, loquat, Mexican ,lOblOlly pine, Nuttall 
turk's cap, yaupon. , plum, redbud, Texas I oak, pecan, red maple, 

Elderberry, juniper, 
Nandina, photina, 
pi ttosporum, possumhaw, 

, persimmon, yew. , Shumard oak, sweetgum, 
I I water oak. 

lcarolina cherry-laurel, IAmerican elm, baldcypress, 
, Chinese pistache, I basswood, camphor-tree, 
, crapemyrtle, golden , cedar elm, cherrybark oak, 

primrose, jasmine, 
pyracantha, sumac, 
cap, yaupon. 

raintree, hawthorn, green ash, live oak, 
turk's ! juj~e, loquat, Mexican t loblolly pine, Nuttall 

I plum, redbud, Texas I oak, pecan, red maple, 
I pers immon, yew. I ~umard oak, sweetgum, 
, I water oak. 
I I 

See footnote at end of table. 
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8 

Vn-... ---------------~---- lYerCJI'88D egoayaa,8, IGail ~11a, baisadae, 
V.cGD . lataa, 11gutraa, I Jap ..... black pi.De, 

I 
oleander, Pfitler juniper, I Mediterranean palla, 

-. . pittoapol'Ull, shore I tuarisk. 
j1JDiper, thorny elaeaCJDU, 

I WUllJrtle, yaupon. , 

I Al"PPO p1De, AastraUaD 
p1De, CIlbbacJe pala, 
capbor-tne, Ollll •• 
ta11owtree, _tern 
redce&lr, ••• QII1te, 
parklDlODia, ..... 1D9tOD 
palla. 

128 

• !be .. MP units c:ontain more than ODe kind of 8011. S. &lscriptioa of tile _p 1IDit for ~itioa aDd 
~ior characteristics. . 
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TABLE 9. --RECREATIONAL DEVELOPMENT 

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions 
of "slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 

Map symbol and 
soil name 

I I Camp areas 

I 
I 
I 

AaB-------------------ISevere: 
Arents I flooding, 

I peres slowly, 
I wetness. 

Ar--------------------ISevere: 
Aris I flooding, 

wetness, I shrink-swell. 

~------------·--------I Severe: 
Bacliff 

Bb. 
Beaches 

flooding, 
wetness, 
peres slowly. 

Be-------------------- Severe: 
Bernard 

Bn: 

flooding, 
wetness, 
peres slowly. 

Bernard-------------- Severe: 
flooding, 
wetness, 
peres slowly. 

Edna----------------- Severe: 

Su: 

flooding, 
wetness, 
peres slowly. 

Bernard-------------- Severe: 
flooding, 
wetness, 
peres slowly. 

Urban land. 

ca-------------------- Severe: 
cap len I flooding, 

ponding, I peres slowly. 

Ct: I 
caPlen---------------ISevere: 

I flooding, 
ponding, 

: peres slowly. 

Tracosa---------~----ISevere: 
: flooding, 

too clayey, I peres slowly. 
I 

I I Picnic areas 

I 
I 
I 
I Severe: 
I too clayey, I peres slowly. 

I 
I Severe: 
I wetness, 
I peres slowly. 

I 
I Severe; 

wetness, 
too clayey, 
peres slowly. 

Severe: 
wetness, 
peres slowly. 

Severe: 
wetness, 
peres slowly. 

Severe: 
wetness, 
peres slowly. 

Severe: 
wetness, 
peres slowly. 

Severe: 
flooding, 
ponding, 
peres slowly. 

Severe: 
flooding, 
ponding, 
peres slowly. 

Severe: 
flooding, 
too clayey, 
excess salt. 

I I Playgrounds 

I 
I 
I 
I Severe: 

too clayey, 
wetness, 
peres slowly. 

Severe: 
wetness, 
peres slowly. 

Severe: 
too clayey, 
wetness, 
peres slowly. 

Severe: 
wetness, 
peres slowly. 

Severe: 
" wetness, 
I peres slowly. 

I I Severe: 
I wetness, 
I peres sl.owly. 

I 
I 
I Severe: 

wetness, 
peres slowly. 

Severe: 
flooding, 
ponding, 
peres slowly. 

I Severe: 
I flooding, 

ponding, 
: peres slowly. 

I Severe: 
I flooding, 
I too clayey, I peres slowly. 
I 

i i I Paths and trails I Golf fairways 

I I 
I I 

Severe: 
too clayey. 

Severe: 
wetness. 

Severe: 
wetness, 
too clayey. 

,severe: 
I wetness. 

I 
I 
I 
ISevere: . 
I wetness. 

I 
I 
I Severe: 
I wetness. 

I , 
I I Severe: 
I wetness. 

I 
I 
I , 
I Severe: 

ponding, 
too cl.ayey. 

Severe: 
ponding, 
too clayey. 

Severe: 
flooding, 
too clayey. 

I 
I Severe: 
, wetness, I too clayey. 

I 
I Severe: 

wetness. 

Severe: 
wetness, 
too clayey. 

Severe: 
wetness. 

I Severe: 
I wetness. 

I 
I I Severe: 
, wetness. 

I 
I 
I I Severe: 
I wetness. 

I 
I 
I 
I 
I Severe: 

excess salt, 
ponding, 
flooding. 

Severe: 
excess salt, 
ponding, 
flooding. 

Severe: 
excess salt, 
excess sodium, 
flooding. 
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TABLE 9.--RECREATIONAL DEVELOPMENT--contlnued 

Map symbol and I Camp areas 
so11 name I 

I 
I 

Ed--------------------'Severe: Edna I f10odinq, 
, wetness, 
, peres slowly. 

Es- , 

Edna-----------------ISevere: 
, f1oodtnq, 
, wetness, 
, peres slowly. 

.Ar1s----------------- ISevere: , f100dinq, 
, wetness, I shrink-swell. 

Fo--------------------ISevere: 
Fo1let I f1oodlnq, 

I peres slowly, 
, excess sodlum. 

Fr--------------------1Severe: 
Francitas I f1oodinq, 

wetness, 
t peres slowly. 

GaB-------------------, Severe: 
Galveston 

Gc: 

f1oodinq, 
too sandy. 

Ga1veston------------ Severe: 
f100dinq, 
too sandy. 

Nass----------------- Severe: 

Gd: 

f100dlnq, 
pondinq, 
excess salt. 

Ga1veston------------ Severe: 
f100dinq, 
too sandy. 

Urban land. 

Gs-------------------- Severe: Galveston f100dlnq. 

Ba-------------------- Severe: Harrls f10odinq, 
wetness, 
peres slowly. 

IlIA, 
Ijam 

ImB-------------- Severe: f1oodlnq, 
wetness, 
peres slowly. 

i 

: Plcnlc areas , , , 
I Severe: 
I wetness, 
,peres slowly. , , 
'Severe: 
, wetness, I peres slowly. , 
'Severe: 
, wetness, I peres slowly. , 
'Severe: 
, floodlnq, I peres slowly, 
, excess sodium. 

'Severe: 
wetness, 
too clayey, 
peres slowly. 

Severe: 
too sandy. 

Severe: 
too sandy. 

,Severe: 
pondinq, 

t excess salt. , , 
: Severe: 
, too sandy. , , , 
I Moderate: 
, too sandy. , 
'Severe: 
, wetness, 
, too clayey, I excess salt. 

: Severe: 
I wetness, 

too clayey, I excess salt. , 

i I Playqroands , , , 
I Severe: 
, wetness, 
, peres slowly. , , 
'Severe: 
I wetness, I peres slowly. 
I 
'Severe: 
, wetness, 
t peres slowly. , 
'Severe: 
, f1oodinq, I peres slowly, 
, excess sodium. 

'Severe: 
too clayey, 
wetness, 
peres slowly. 

Severe: 
too sandy. 

Severe: 
too sandy. 

Severe: 
pondtnq, 
excess salt. 

Severe: 
too sandy. 

Moderate: 
floodinq, 
too sandy. 

Severe: 
too clayey, 
wetness. 

Severe: 
too clayey, 
wetness. 

i , 

I Paths and tral1s I Golf fairways 
, I 
I I 
, I 
I Severe: 'Severe: 
I wetness. wetness. , 
I , 
I Severe: 
, wetness. , 
I I Severe: 
, wetness. , , 
I Severe: 
, floodlnq. 

I 
t 
'Severe: 
I wetness, I too clayey. 
I I Severe: 
, too sandy. , , 
I Severe: 
, too sandy. 

I I Severe: 
, pond1nq. 

I , , 
I Severe: 
I too sandy. , 
I , 
I Moderate: 
, too sandy. 
I . 
I Severe: 
, wetness, I too clayey. 

I 
'Severe: 
, wetness, I too clayey. , 
I 

Severe: 
wetness. 

Severe: 
wetness. 

Severe: I excess salt, 
, excess soeUUII, 
, f100dlnq. 

'Severe: 
, wetness, I too clayey. 
I I Moderate: 
, drouqhty, 
, f100dlnq. , 
I Moderate: 
, drouqhty, 
, floodlnq. 

'Severe: 
, pondlnq, I excess salt. 

t , 
'Moderate: 
, drouqhty, 
, floodinq. , , 
I Moderate: 
, drouqhty, 
, f1ood1nq. 

'Severe: I excess salt, 
, wetness. , 
'Severe: I excess salt, 
, wetness, 
, too clayey. 
I 
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TABLE 9.-~RECREATIONAL DEVELOPMENT--Continued 

i i i i 

Map symbol and I Camp areas 
, 

Picnic areas P1ayqrounds Jpaths and trailsl Golf fairways I I soil name I I I , 
I I f , 
I I 

Iu: I I 
Ijam-----------------'Severe: 'Severe: Severe: Severe: Severe: I f1oodtnq, wetness, too clayey, wetness, excess sa1t,_ 

wetness, too clayey, wetness. too clayey. wetness, 
1 peres slowly. excess salt. too clayey. 

Urban land. I 
I 

Ka--~·-------:--------Isevere: Severe: Severe: Severe: Severe: 
- Karankawa t f1oodinq, pondinq, pondinq, pondinq. excess salt, 

pond1nq, excess salt. f1oodinq, pondinq, I excess salt. excess salt. f100dinq. 

KeA, KeB--------------'Severe: . Severe: Severe: Severe: Severe: 
Kemah I f1oodinq, wetness, wetness, wetness, wetness. 

wetness, peres slowly. peres slowly. erodes easily. 
J peres slowly. 

Ku: I 
Kemah----------------lSevere: Severe: Severe: Severe: Severe: 

I fl.oodinq, wetness, wetness, wetness, wetness. 
wetness, peres slowly. peres slowl.y. erodes easily. 

J peres slowly. 

Urban land. 
, 
I 

LaA, LaB--------------ISevere: . Severe: Severe: ,Severe: Severe: 
Lake Charles I floodinq, wetness, too clayey, I wetness, wetness, 

, peres slowly, too clayey, wetness, I too clayey. too clayey. 
I wetness. peres slowly. peres slowly. 

I 
Lb- I I 
~e Charles---------'Severe: Severe: Severe: I Severe: Severe: 

, floodinq, wetness, too clayey, I wetness, wetness, 
J peres slowly, too clayey, wetness, I too clayey. too clayey. 
I wetness. peres sl.owly. peres slowl.y. 

I 
Urban land. I I 

I I 

Le--------------------, Severe: Severe: Severe: 'Severe: Severe: 
Leton I floodtnq, wetness. wetness. I wetness, wetness. 

I wetness. I erodes easily. 

Ls: I I 
Leton----------------Isevere: Severe: Severe: I Severe: ,Severe: 

I floodinq, wetness. wetness. wetness, I wetness. 
I wetness. erodes easily. 

I 
Aris-----------------'Severe: Severe: Severe: Severe: lsevere: I floodinq, wetness, wetness, wetness. I wetness. 

wetness, peres slowly. peres slowl.y. I shrink~swell. I 
I 

Lx- I I 
~ton----------------Isevere: Severe: Severe: Severe: I Severe: 

I floodinq, wetness. wetness. wetness, I wetness. 
I wetness. erodes easily. 

f I 
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TABLE 9.--Ra:REATIONAL DEVELOPMENT-<:Ontinued 

Map sy.,ol and 
soil name 

I Camp areas 

I 
I 

Lx- I 
~e Charles---------'Severe: 

, flood1.nq, 
f peres slowly, 
I wetness. 

Ma--------------------, Severe: 
Mccarey t floodinq. 

I 
Mb- , 
M~arey--------------lSevere: 

, flood1.nq. 

I 
Alqoa----------------1Severe: 

I floodinq. 
I 

Me: I 
Mocarey--------------'Moderate: 

I wetness, 
: peres slowly • 

Cieno----------------'Severe: 
, pondLnq, I peres slowly. 

Md: I 
Mocarey--------------lSevere: 

I floodinq. 
I 

teton----------------lsevere: 
, floodinq, 
I wetness. 

Me--------------------ISevere: 
Morey : floodinq, 

, wetness. 

Mf: , 
Morey----------------'Severe: 

: floodinq, 
I wetness. 

Leton----------------'Severe: . I floodinq, 
, wetness. 

Mn--------------------ISevere: 
Mustanq I floodinq, 

, wetness, 
, too sandy. 

Mp--------------------ISevere: 
Mutanq I floodinq, 

, wetness, 
I too sandy. 
I 

I I Picnic areas , , , 
I 
'Severe: I wetness, 
I too clayey, 
I peres slowly. 

'Moderate: 
I wetness, I peres slowly. , 
I Moderate: 
I wetness, 
, peres slowly. 

'Moderate: 
I wetness, I peres slowly. 

I I Moderate: 
wetness, . I peres slowly. 

'Severe: 
( pondinq, 
I peres slowly. , 
I Moderate: 

wetness, 
peres slowly. 

Severe: 
wetness. 

Severe: 
wetness. 

I Severe: 
I wetness. 

I 
: Severe: 
I wetness. 

I 
I Severe: I wetness, 
I too sandy. 

I 
'Severe: 
I wetness, I too sandy, 
, excess salt. 
I 

i I Playqrounds 
I , , , 
I Severe: 
: too clayey, 

wetness, I peres slowly. 

(MOderate: 
wetness, I peres slowly. 

I 
'Moderate: 
I wetness, I peres slowly. 

I Moderate: I wetness, 
, peres slowly. 

I I Moderate: 
wetness, 

: peres slowly. 

I Severe: 
, pondinq, 
, peres slowly. , 
'Moderate: 
, wetness, I peres slowly. 

I Severe: 
, wetness. , 
: Severe: 
I wetness. , 
I I Severe: 
I wetness. 

I 
Isevere: 
, wetness. 

I 
'Severe: I too sandy, 
I wetness. , 
'Severe: I too sandy, 
I wetness, 
, floodinq. 
I 

i i 

Ipaths and trails: Golf fairways 

I I 
I I I , 
I I I Severe: I Severe: 
I wetness, , wetness, 
I too clayey. ,too clayey. 

I I I Moderate: I Moderate: 
, wetness. , wetness. 
, I 
I I I Moderate: I Moderate: 
I wetness. , wetness. , , 
(Moderate: I Moderate: 
, wetness. , wetness. 

I I I , 
I Moderate: I Moderate: 
I wetness. I wetness. 

I I 
) Severe: JSevere: 
, pondinq. , pond1nq. , , 
, I 
I Moderate: I Moderate: 
I wetness. , wetness. , , 
I Severe: I Severe: 
I wetness, I wetness. 
I erodes easily. I 

I Severe: I Severe: 
I wetness. , wetness. 
I , 
I , 
I Severe: : Severe: 
I wetness. , wetness. 
, I 
I Severe: : Severe: 
I wetness, I wetness. 
I erodes easily. I 

I Severe: I Severe: 
I wetness, I wetness. 
, too saDdy. I 
, I 
I Severe: I Severe: 
I wetness, I excess salt, 
I too sandy. I wetness, 
I I floodLnq. 
I I 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 

i i i 

Map symbol and I Camp areas Picnic areas Playqrounds Ipaths and trai1s1 Golf fairways 
soil name 

, 
I , , , I I , 

Ms: 
, 

Mustanq, sliqht1y 
, 

sa1ine--------------lsevere: Severe: Severe: Severe: Severe: 
I f1oodinq, wetne~s, too sandy, wetness, wetness. 
I wetness, too sandy. wetness. too sandy. 
, too sandy. 

Mustanq, stronqly I 
sa1ine--------------lSevere: Severe: Severe: Severe: Severe: 

, fl.oodinq, wetness, too sandy, wetness, excess salt, 
I wetness, too sandy, wetness, too sandy. wetness, 
I too sandy. excess salt. f100dinq. f100dinq. 

Mt: 
, 

Mustanq--------------'Severe: Severe: Severe: Severe: Severe: I f100dinq, wetness, too sandy, wetness, wetness. 
I wetness, too sandy. wetness. too sandy. 
, too sandy. 

Nass-----------------ISevere: Severe: Severe: Severe: Severe: 
f10odinq, pondinq, l pondinq, pondinq. pondinq, 
pondinq, excess salt. excess salt. excess salt. . excess salt • 

Mu: 
Mustanq-------------- Severe: Severe: Severe: Severe: Severe: 

flooding, wetness, too sandy, wetness, wetness. 
wetness, too sandy. wetness. too sandy. 
too sandy. 

Urban land. 

Na-------------------- Severe: Severe: I Severe: Severe: Severe: 
Narta I floodinq, wetness, wetness, wetness. excess salt, 

wetness, excess sodium, t percs slowly, excess sodium., 
: percs slowly. excess salt. I excess sodium. wetness. 

Ns--------------------ISevere: Severe: 'Severe: Severe: Severe: 
Nass I f10odinq, pondinq, I pondinq, pondinq. pondinq, 

pondinq, excess salt. I excess salt. excess salt. I excess salt. , 
Nx: I I 
Nass-----------------1Severe: Severe: 'Severe: ,Severe: Severe: 

J floodinq, ponding, ponding, I pondinq. pondinq, 
ponding, excess salt. excess salt. excess salt. I excess salt. I , 

Ga1veston------------lsevere: Severe: Severe: 'Severe: Moderate: 
, f1oodinq, too sandy. too sandy. too sandy. drouqhty, 
I too sandy. f100dinq. 

Pa. 
, 

Pits I , 
Pd--------------------, Severe: 

. 
Severe: Severe: Severe: Severe: 

Placedo I floodinq, pondinq, too clayey, pondinq, excess salt, 
I pondinq, too clayey, pondinq, too clayey. pondinq, 
I percs slowly. excess salt. floodinq. droughty. 

sa------------------J-'Moderate: Moderate: ,Moderate: I Moderate: ,Moderate: 
Sabine I too sandy. too sandy. , too sandy. I too sandy. , drouqhty. 

I I I I 



Galveston County, Texas 

TABLE 9.--RECREATIONAL DEVELOPMENT--COntlnaed 

Map symbol and 
so11 name 

t camp areas 
I 
I , 

SeB-------------------, Severe: Slevers 

SU: 

floodlnq, 
excess salt. 

Stowell-------------- Severe: 
floodlnq. 

Leton---------------- Severe: 
floodinq, 
wetness. 

Ta-------------------- Severe: 
Tatlum I floodlnq, 

, peres slowly, 
I excess sodium. 

Tc, Tm, Tx------------'Severe: ' 
Tracosa I floodinq, 

too clayey, I peres slowly. 

Va--------------------1Severe: 
Vamont I floodinq, 

wetness, I peres slowly. 

Ve--------------------1Severe: 
Verland I floodinq, 

wetness, I peres slowly. 

vn-------------------·1Severe: 
Veston floodlnq, 

wetness, 
excess salt.-

Vs-------------------- Severe: 
Veston 

Vx: 

floodlnq, 
wetness, 
excess sodlwa. 

Veston, stronqly 
sallne--------------,severe: 

, floodlnq, 
wetness, I excess sodlum. 

Veston, sliqhtly I, 

saline--------------,Severe: 
, floodinq, 

wetness, I excess salt. 
, 

i I Picnic areas 
I 
I 
I 
I Severe: 
, excess salt. , 
I 
lModerate: 
I too sandy. 

I Severe: 
I wetness. 

I 
I Severe: I floodinq, 
, peres slowly, 
I excess sodium. 

lSevere: 
I floodinq, 
, too clayey, 
I excess salt. 

'Severe: 
wetness, 
too clayey, 
peres slowly. 

Severe: 
wetness, 
peres slowly. 

Severe: 
wetness, 
excess salt. 

Severe: 
wetness, 
excess sodiwa. 

Severe: 
I wetness, I excess sodiwn. 

I , 
'Severe: 
I wetness, 

_I excess salt. 

I , 

i I Playqrounds 
I 
I , 
'Severe: 

excess salt. 

Moderate: 
too sandy. 

Severe: 
wetness, 
floodinq. 

Severe: 
floodlnq, 
peres slowly, 
excess sodiwa. 

Severe: 
floodinq, 
too clayey, 
peres slowly. 

Severe: 
too clayey, 
wetness, 
peres slowly. 

Severe: 
wetness, 
peres slowly. 

Severe: 
wetness, 
floodinq, 
excess salt. 

Severe: 
wetness, 
floodinq, 
excess sodiwa. 

,Severe: 
wetness, 

, floodinq, I excess sodiwa. 

I 
I Severe: I wetness, 

floodinq, I excess salt. 
, 

i i 

Ipaths and trailS' Golf fairways 

I I 
I I 
I I 
,Sliqht----------ISevere: 
I , excess salt. , , 
, I 
I Moderate: I Moderate: 
I too sandy. , wetness. 

I Severe: 'Severe: 
, wetness, I wetness, I erodes easily. I floodinq. 

'Severe: 'Severe: I floodinq. I excess salt, 
, I excess sodia, 
I , flood1nq. 

'Severe: I Severe: 
I floodinq, , excess salt, I too clayey. I excess sodiua, 
I , floodinq. 

I Severe: I Severe: 
, wetness, i wetness, 
, too clayey. ,too clayey. , , 
I Severe: I Severe: 
, wetness, I wetness. 
, erodes easily. I 
, I 
'Severe: 'Severe: 

wetness. I excess salt, 
I wetness, 
I drouqhty. 

Severe: 'Severe: 
wetness. I excess salt, 

, excess sodlU11, 
I wetness. 
I 
I 

Severe: I Severe: 
wetness. I excess salt, 

I excess sodlU11l, 
, wetness. 

I 
Severe: I Severe: 
wetness. I excess salt, 

I wetness, 
I drouqbty. , 
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136 Soil Survey 

TABLE lO.--WILDLIFE HABITAT 

[See text for definitions of "qood," "fair," "poor," and "very poor." Absence of an entry indicates 
that the soil was not rated] . 

, PotentIal for habItat elements i POtential as habitat for--
Map symbol and I GraIn , 'Wila' , , , open- , Wood- , , Range-

soil name and ,IGrasseslherba-IHard- I Shrubs I Wetland I Shallow I land I land I Wetland I land 
I seed and ceous l wood I ,P1ants I water I wi1d- I wi1d- I wi1d- I wi1d-
lcrops 11egumeslp1antsltrees I I I areas I life I life I life I life 
I I , , , , , 

AaB----------------I Fair 'Fair ' Fair ' I Fair Poor Poor Fair I Poor I Fair. 
Arents 'I' I I I I , , I 

Ar-----------------, Fair I Fair 'Good' Fair , Good Good Good Fair Fair Good I Good. 

Aris I"" , 
Ba-----------------IFair ·,I Fair I Poor 'Fair ,I Fair Fair Good Fair Fair II Fair. 
Bacliff " , , 

I I , I I 
I , , I , , 

Bb. 
Beaches I I , , , I 

I I , , , , 
Be-----------------IFair I Good fFair I Good I Good ,Fair Fair Fair ,Good Fair I Fair. 
Bernard " I , , I 

Bn: " , , , , 
Bernard----------- Fair I Good· I Fair I Good I Good ,I Fair Fair Fair I Good , I , , -I 

Edna-------------- Fair IFair I Fair IFair fFair IGood ,Good ,Fair I Fair 

Bel: I I , , I I I I 
Bernard----------- Fair 'Good I Fair 'Good I Good I Fair " Fair I, Fair I Good I , I , I 

I I , I I I I 
I , I , t , I Urban land. 

Ca----------------- Very Ivery IVery I IVery I Poor I Good Ivery 
Cap1en I poor. I poor. I poor.' I poor.' I I poor. 

ct. "'" I , I ~len------------lvery IVery 'Very I IVery I Poor I Good IVery 
I " I I I I I poor. poor. I poor., I poor., , I poor. 

Tracosa-----------IVery Very IVery IVery I Poor I Good IVery I I , I poor. poor. poor. I poor. I I I poor. 

Ed----------------- Fair Fair Fair Fair I F~ir I Good I Good II Fair 
I I I 

Edna I I I I 

Es: 
Edna-------------- Fair 

Aris-------------- Fair 

Fo----------------- Very 
Fo11et poor. 

Fr----------------- Poor 
Francitas 

• 
GaB---------------- Poor 

Galveston 

Gc: 
Gal.veston--------- Poor 

Fair 

Fair 

Very 
poor. 

Fair 

Fair 

Fair 

I I I I 
Fair Fair I Fair I Good I Good I, Fair 

I I 
Good Fair 'Good I Good Good I Fair 

I Very I Poor Good I Very Very 
poor. 

Fair 

Fair 

Fair 

I I I poor. I poor. 

I Fair I Poor Good Poor 

I I 
I Fair Ivery 
I I , I poor. 

Fair Fair 

I Fair Ivery I , 
, I poor. 

Fair Fair 

I I 

Fair 

Fair 

Fair 

Fair 

Good 

Fair 

I Good 
I 
I 
I Good 
I , 
I Fair 
I 
I 
I Good 
I 
I 
I 
I Good 
I 
I Good 

Fair 

Fair 

Poor 

Poor 

Fair •. 

Fair. 

Fair. 

,Very 
I poor. 

I 
Ivery 
I I poor. 

IVery 
I I poor. 

I I Fair. 

I 
I 
I I Fair. 

I I Good. 

Ivery 
poor. 

Fair. 

Fair. 

Fair. 

'\ 
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Galveston County, Texas 

TABLE lO.--WILDLlFE HABITAT--Continued 

i- PotentIal for hihItat elements i POtentIal as babItat for--

~orl":".!e and IG:~n IGrasse.I:~a-iHard-lsbrubSliwetlandlisballOV'1 ,:~ ,i "t:~ i, Wet land " ~-
,seed , and ,ceous, wood plants water wild- wild- wild- wild-
,crops ,lequmes,Plants,trees t , I areas I life I life I life I life 
I , I , , , I I I I 

Gc: I I , , , , " I I 
NUS--------------I,very livery 'ivery I --- IVery I Good IGood IVery I Good IVery 

I I " I I I poor., poor. , poor. , , poor., I poor. I I poor. 

Gd: ""'" " Gal veston---------', Poor , Fair 'Fair' I Fair 'very I Fair Fair I Poor I Fair 

. '" J " " · I I " I poor. I I I , , , , , " " 
I , , , , I I " 

Gs-----------------'Poor 'Fair 'Fair ,--- 'Fair 'Very 'Fair Fair 'Poor 'Fair 

Urban land. 

Gl t il , I I I I I I· a yes on , , , , , , poor. , " 

HHaa----i-------------1 Very I Very t Poor t --- I Very t Good I Good I Very I Good I Very 
rr s , poor., poor. I I I poor., I I poor. I , poor. 

IlIA ImB-----------'Very 'Very 'Poor 'Very 'Very 'Good 'Good IVery ,Very IGood IVery 
Ij~ I poor·1 poor. I t poor. I poor. I I I poor. , poor. I I poor. 

Iu. " I , , I , ·1 , I I 
Iju--------------'Very 'Very 'Poor 'Very 'Very 'Good 'Good 'Very Ivery 'Good IVery 

, I I I , , " " , poor., poor. , , poor., poor., , I poor. poor., I poor. 

Urban land. I J I , I I " I I , , , , , , " " 
Ka-----------------I very IVery Ivery I --- IVery 'Poor I Good IVery I Fair IVery 
Karankawa poor. I poor. , poor., I poor. I I poor. I I poor. 

((eA---------------- Fair I Good I Good I Fair I Good Good t Good I Fair I Fair I Fair • 

Kemah "'" I I 
, I '" I I KeB---------------- Fair , Good , Good , Fair , Good Good I Poor Fair ,Poor I Fair. 

Kemah f I '" I I 
Ku: " '" I I 
Kemah------------- Fair I Good IGood I Fair I~d Good I Good Fair I Fair fFair. 

Urban l.and. I I I I I t I 
LaA---------------- Fair I Fair I Fair I Good I Fair Fair I Good Fair , Good I Fair I Fair • 
Lake Charles I I " I " I 

LaB----------------,Fair 
Lake Charles , 

Lb· I 
~e Charles------fFair 

Urban land. " 

Le-----------------,Poor 
teton , 

Ls· I ~ton-------------,Poor 

AriS--------------lrair 

Lx· I 
~ton-----.-~-----,Poor 

I 

I Fair I Fair IGood IFair I Poor IVery I Fair IGood fPoor fFair• 
, , , , , , poor. , , , I 
I I I , I I , , I I 

fFair I Fair JGood 1 Fair 1 Fair IGood fFair lGood 1 Pair lpair• 
I , , , , , I , , I 
, I , I I , I I , , 
:Fair JFair I --- ) Fair )Good tGood tPair 1 lGood IFair. 
I I , , , , , I , I 
I , , , I , I I I I 
)Fair tFair I --- I Fair IGood IGood tFair f tGood tFair• 

"

Fair I Good tFair tGood IGood lGood I Fair I Pair ,Good 'Good. , , , , , I ' , 
fFair ,'Pair 'I --- (Fair IGood IGood 1 Fair .' tGood lpair• 
I I I I I I I 
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138 Soil Survey 

TABLE lO.--WILDLIFE HABITAT--Continued 

i Potential for habitat elements 'I POtential as habItat for--
Map symbol ancl I ~Gr=a:'3'I'::'n-ir-""';"';;;";;;";;;;;irr.w"i~l.d~Ti ;.....;;;;;;;;.;;;.yi~..;:;.:.::;ir:.::.==----.,i.---~hop...:e:.:::n:!'.:_~i~wo;::.:o::.,d;:._::.,.::i =':~~i ~Rt;:an=::9=e=-

soil name ,and lGrasses'herba-IHard- I Shrubs I Wetland I Shallow I land' land Iwetland: land. 
I seed ,.' and I ceous I wood , ,plants I water I wild- I wi1d- I wild- I wi1d-
,crops ,legumes ,Plants I trees I I I areas, life I life I life I life 
I I I , , I , , , I , 

Lx- '" I. I I I , , , , , 
L~e Charles------, Fair : Fair : Fair I Good : Fair I Fair : Good I Fair I Good I Fair I Fair. 

Ma-~---------------'Fair I Fair 'Fair 'Good I Fair 'Fair 'Good I Fair I Good I,Fair "Fair. 
, ,. I " I I 

Mocarey " , " I I I , 

Mb- '" " , " I M~carey-----------',Fair I Fair 'Fair I Good 'Fair Fair 'Good Fair I Good I Fair I,Fair.-I , , , , 
AlqOa-------------1 Fair : Fair : Fair '1 Good, 1 Fair Fair Good Fair 'Good Fair 'Fair. 

Me: I I I , I . 
Mocarey-----------' Fair 'Fair I Fair 'Good 'Fair Fair. Good I I I , I 
Cieno-------------'Poor I Fair I Fair , ,--- 'Fair Good 

" I - I 
Md: "'" Mocarey-----------, Fair 'Fair Fair I Good I Fair Fair 

I I " 
teton-------------'poor 'Fair Fair' --- I Fair Good , . " 

,Me----------------- I Fair Fair Fair I Fair : Fair I Good 
. Morey I , I 
Mf:' , , 
Morey-------------IFair Fair Fair Fair I Fair. IGood 

Leton-------------lPoor Fair Fair : Fair IGoOd 

Mn-----------------, Poor Poor Fair I Fair I Fair 
Mustanq I , " 

Mp-----------------'Very Very IVery IVery 'Fair 
I I I Mustanq ,poor. poor. poor. , poor., 

MS:' , , 
Must an q , sl iqhtly I . , , 
saline-----------Ipoor Poor Fair I Fair : Fair 

Mustanq, stronqly I· I I 
saline-----------Ipoor Poor Poor I Poor IFair 

Mt:' , , 
Mustanq-----------Ipoor Poor Fair 1 Fair 1 Fair 

Nass--------------IVery Very ,Very 'Very I Good 
I 1 " 1 poor. , poor. I poor. I poor., 

Mu- . '" I I 
M~stanq-----------Ipoor I Poor 1 Fair : Fair : Fair 

I I I " 
, " I I 

Urban land. 

Na-----------------1Poor I Poor 'Very --- 'ivery "Fair 
Narta : I I poor. I poor·.1 

Ns-----------------Ivery 'Very 'Very 'Very I Good 
I 1 I " Nass , poor., poor. , poor. I poor., 

Nx. I I I " 
N~ss-------------Ivery Ivery IVery IVery 'Good 

. 1 I I " , poor., poor. I poor. I poor. I 
I I I I I 

Good 

Good 

Good 

I Good 
I , 
I Good 
I 
I Good 
I 
I Good 
I 
I 
1 Fair 
I 
I , 
'Good , 
I I Fair , 
'Good , . 

'Good I 
I , 
I Good 
I , 
I 
I Fair 
I 
I 
I Good , , 
I 
I Good , , 
I 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Fair 

Poor 

,Very 
I poor. , 
I I Poor 
I 
'Poor , 
I I Poor 

Ivery 
I poor. 

I I Poor 
I 
I I Poor 
I 
Ivery 
I , poor. 

I 
Ivery , 
, poor. 
I 

Good 

Poor 

Good 

Fair 

Fair 

Fair 

Good 

Fair 

Good 

Good 

, 
I Good , 
'Good , 
I Fair , I , 
I Fair 
I , 
I 

. 'Fair 

I I Fair 
I . 
I Fair 
I 
I Good 
I , , 
'Fair 

Fair 

Good 

Good 

---------- .. 

Fair. 

Fair. 

Fair. 

Fair. 

Fair. 

Fair •. 

Fair. 

Fair. 

,Very 
I poor. 
I 
I 
I I Fair. 
I , 
,poor. 

I 
I ,Fair• 

Ivery 
I poor. 
I 
I I Fair. , 
I 
IVery , 
I poor. 

IVery 
I I poor. 
I 
Ivery 
I poor. 
I 



Galveston County, Texas 

TABLE lO.--WILDLIFE HABITAT--COntinued 

i POtentIal for habItat elements i POtentIal as hihItat lor--
Map syllbol and ,GraIn i ,wIla iii i open- i AOOa- i i Range-

soil naDIe I and I Grasses ,berba- , Hard- I Sbrubs I Wetland I SballOVI land I land :Wetland: land 
,seed , and ,oeous , wood I ,plants I water , wild- , wild- I wild- , wild
,crgps ,legumes,Plants,trees I , I areas I life , life I life f life 

I I I I I " I I 
Nx· I I, '" I I I 
~lveston---------IPoor IFa1r I Fair IFa1r IVery ' Fa1r IFa1r I Poor ' Fa1r 

I I I I 1 poor. I 1 I · 
h. " " " ','," I Pits '" 

, " '" I , Pd-----------------, Very I Very 'very 'very 'Poor 'Good 'Very Fa1r 'Very 
Pl d I I I '" I , ace 0 I poor. I poor. , poor. I poor., I I poor. , poor. 

Sa-----------------'Poor 'Fair 'Fair 'Fair IVery 'Fair 'Fair Poor 'Fair 
Si 

'" "" , • ab ne '" " poor. I I , 
SSe8----------------1 Very I Very I Poor , Very I Very I Good I Good I Very , Very ,Good I Very 

ievers I poor., poor. , , poor. , poor., I I poor. , poor. , , poor. 

StA. """"" I St~well-----------IPoor 'Fair IGood 'Fair IGood I Fair I Fair I Fair I Good IFa1r 'Good , I I , , , I , , , ,. 
Leton-------------I Poor I Fair I Fair ,--- I Fair I Good I Good I Fair I ,Good I Fair. 

Ta-----------------Ivery IVery Ivery '---' Ivery I Poor I Good Ivery I I Fair IVery 
Tatlum I poor. , poor. , poor., I poor., I , poor. I I I poor. 

Tc, TIl, Tx--------IVery Ivery Ivery I --- Ivery ~Poor I Good IVery I IFa1r IVery 
Tracosa , poor., poor. , poor., , poor., , , poor. I , , poor. 

va-----------------I Fair I Fair : Fair I Good : Fair I Fair I Fair 'Fa1r I Good I Fair I Fair. 
Vamont I I , , , I I I I I I 

ve-----------------IFair lGood f'air I Good fFair IFair IFair f'air IGood I Fair fFair• 
Verland " , , , , I , , , I 

Vn, Vs, Vx---.------IVery : Fair I Poor I --- tPoor 'Good 'Good 'Poor I lGood 'Poor. 
Veston I poor. I , , , I I I I I , 

, , , , , I I I I , , 
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140 Soil Survey 

TABLE ll.--BUILDING SITE DEVELOPMENT 

[Some terms that describe restrictive soil features are defined in the Glossary See text for definitions of 
"moderate" and "severe." Absence.of an entry indicates that the soil was ~ot rated. The information 
in this table indicates the dominant soil condition1 it does not eliminate the need for onsite 
investigation] 

I I I i 

Map symbol and I Shallow I Dwellings Dwellings Small I Local roads I Lawns and 
soil name I excavations I without with commercial I and streets I landscaping I I basements basements buildinqs I I 

I I I I 
I I I 

AaB---------------'Severe: I Severe: Severe: Severe: I Severe: Severe: 
Arents t wetness. I flooding, flooding, flooding, low strength, wetness, 

I wetness, wetness, wetness, wetness, too clayey. , I shrink-swell. shrink-swell. shrink-swell. shrink-swell. 

Ar----------------, Severe: I Severe: Severe: Severe: Severe: Severe: 
Aris I wetness. I flooding, fl.ooding, flooding, low strength, wetness. 

I wetness, wetness, wetness, wetness, , I shrink-swell. shrink-swell.. shrink-swell. shrink-swell. 

Ba----------------'Severe: 'Severe: Severe: Severe: Severe: Severe: 
Bacliff t cutbanks cave, I flooding, I flooding, flooding, low strength, wetness, 

, wetness. , wetness, wetness, wetness, wetness, too clayey. , , shrink-swell. : shrink-swell. shrink-swell. shrink-swell. 

Bb. 
, , , 

Beaches I I , , , , 
Be----------------ISevere: I Severe: I Severe: ,Severe: Severe: ,Severe: 
Bernard I wetness. flooding, • flooding, , flooding, low strength, I wetness. , wetness, , wetness, wetness, wetness, I 

I shrink-swell. I shrink-swell.. : shrink-swell. shrink-swel.1. , 
Bn: 

, , , , 
Bernard-------·--ISevere: Severe: 'Severe: 'Severe: Severe: I Severe: 

flooding, I flooding, I flooding, I low strength, , wetness. I wetness. , wetness, wetness, wetness, wetness, 
I shrink-swell. I shrink-swell. : shrink-swell. t shrink-swell. I I 

Edna-------------1Severe: Severe: 'Severe: I Severe: 'Severe: 'Severe: 
wetness. flooding, f flooding, I flooding, I low strength, wetness. 

wetness, wetness, wetness, wetness, 
shrink-swell. I shrink-swell. I shrink-swell. I shrink-swell. 

Bu: 
, , , 

Bernard---------- Severe: Severe: 'Severe: 'Severe: 'Severe: Severe: 
wetness. flooding, flooding, flooding, low strength, wetness. 

wetness, wetness, wetness, wetness, 
shrink-swell. shrink-swell. shrink-swell. shrink-swell. 

Urban land. 

Ca---------------- Severe: Severe: Severe: Severe: Severe: Severe: 
Cap len I excess humus, flooding, flooding, flooding, low strength, excess salt, 

I ponding, ponding. ponding. ponding. ponding, ponding. 
I flooding. fl.ooding. flooding. 

Ct: 
, 

Cap1en-----------'Severe: Severe: Severe: Severe: Severe: Severe: I excess humus, flooding, flooding, I flooding, low strength, I excess salt, 
ponding, ponding. ponding. , ponding. ponding, , ponding, I flooding. , flooding. I flooding. , , , 



-
Galveston County, Texas 

TABLE ll.--BUILDING SITE DEVELOPMmJ'--<:Ontinued 

Map symbol and I' Shallow 
soil name ,excavations 

I 
I 

Ct: I 
Tracosa----------lSevere: 

I f10odinq. 

I 
I 

Ed----------------ISevere: 
Edna I wetness. 

I 
I 

Es. I 
Edna-------------ISevere: 

I wetness. 

I , 
Aris-------------'Severe: 

wetness. 

PO---------------- Severe: 
Pollet floodinq. 

Fr---------------- Severe: 
Francitas cutbanks cave, 

wetness. 

~-------------- Severe: Galveston cutbanks cave. 

Gc: 
Galveston-------- Severe: 

cutbanks cave. 

Nass------------- Severe: 

Gd: 

cutbanks cave, 
pondinq. 

Galveston-------- Severe: 
I cutbanks cave. 

Urban land. 
I 
I 
I 

Gs----------------ISevere: 
Galveston I cutbanks cave. 

I 
Ha----------------ISevere: 
Harris , wetness. 

I 
I 
I 

I 
I 
I 
I 
I 
I 

Dwellinqs 
without 

basements 

I Severe: 
I floodinq, 
, shrink-swell. 

I 
'Severe: I floodinq, 
I wetness, 
, shrink-swell. 

I 
I Severe: I floodinq, 

wetness, I shrink-swell. 

I Severe: 
, floodinq, 
I wetness, 
, shrink-swell. 

'Severe: 
floodinq. 

Severe: 
flooding, 
wetness, 
shrink-swell. 

Severe: 
flooding. 

Severe: 
floodinq. 

Severe: 
floodinq, 
pondinq. 

Severe: 
floodinq. 

Severe: 
floodinq. 

Severe: 
floodinq, 
wetness, 
shrink-swell. 

, , 
Dwellinqs 

with 
basements 

I Severe: 
, floodinq, 
I shrink-swell. 

I 
'Severe: 

floodinq, 
w~tness, 

shrink-swell. 

Severe: 
floodinq, 
wetness, 
shrink-swell. 

Severe: 
floodinq, 
wetness, 
shrink-swell. 

Severe: 
floodinq. 

Severe: 
floodinq, 
wetness, 
shrink-swell. 

Severe: 
floodinq. 

Severe: 
floodinq. 

Severe: 
floodinq, 
pondinq. 

Severe: 
floodinq. 

I Severe: 
, floodinq. 

I 
'Severe: I floodinq, 

wetness, 
I shrink-swell. 
I 

, , 
Saall 

COIIDIercial 
buildings 

'Severe: 
I floodinq, I shrink-swell. , 
I Severe: 
, flooding, 

wetness, 
I shrink-swell. 

I 
'Severe: 
, floodinq, 
, wetness, 
I shrink-swell. 

'Severe: 
flooding, 
wetness, 
shrink-swell. 

Severe: 
flooding. 

Severe: 
flooding, 
wetness, 
shrink-swell. 

Severe: 
floodinq. 

Severe: 
floodinq. 

,Severe: 
, floodinq, 
, pondinq. , 
'Severe: 

floodinq. 

Severe: 
floodinq. 

Severe: 
floodinq, 
wetness, 
shrink-swell. 

i 

I Local roads 
, and streets , , , 
'Severe: 
, low strength, 

floodinq, I shrink-swell. 

'Severe: I low strenqth, 
I wetness, 
, shrink-swell. 

I 
'Severe: I low strenqth, 
, wetness, 
I shrink-swell. 

'Severe: 
low strength, 
wetness, 
shrink-swell. 

Severe: 
low strenqth, 
flooding. 

Severe: 
low strenqth, 
wetness, 
shrink-swell. 

Severe: 
floodinq. 

Severe: 
floodinq. 

I Severe: 
I ponding, 
, flooding. , 
I Severe: 
I flooding. 
I , , 
I Severe: 
, floodinq. 

I I Severe: 
I low strenqth, 
I wetness, 
I flooding. 
I 
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i 

, Lawns and I landacapiDq , 
I 
I 
'Severe: 
: excess salt, 
, excess SOdiUII, 
, floodinq. 

I Severe: 
I wetness. , , 
I I Severe: 
I wetness. , 
I 
'Severe: 
I wetness. 
I , 
'Severe: I excess salt, 
, excess sodiUII, 
, flooding. 

'Severe: 
, wetness, 
, too clayey. 

I 
(Moderate: 
, droughty, 
I flooding. 
I I Moderate: 
I droughty, 
, flooding. 

I Severe: 
, ponding, I excess salt. 

I I Moderate: 
, droughty, 
I flooding. 
I 
I I Moderate: 
I droughty, 
I flooding. 

'Severe: I excess salt, 
I wetness. , 
I 
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TABLE ll.--BUILDING SITE DEVELOPMENT--continued 

Map symbol and', Shallow 
soil name ,excavations 

I 
I 

lmA, ImB----------'Severe: 
Ijam , wetness. 

I , 
lu: I 
Ijam-------------Isevere: 

Urban land. 

I wetness. 

I , 
I 
I 

I 

Dwellings 
without 

basements 

'Severe: 
flooding, 
wetness, 
shrink-swell. 

Severe: 
flooding, 
wetness, 
shrink-nell. 

Ka----------------'Severe: Severe: 
Karankawa , cutbanks cave, I flooding, 

, ponding. , ponding. 

I I 
KeA, KeB----------ISevere: 'Severe: 

Kemah t wetness. : flooding, 
wetness, I , shrink-swell. 

Ku: , I 
Kemah------------, Severe: 'Severe: 

wetness. flooding, 

UI:ban land. 

LaA, LaB---------- Severe: 
Lake Charles cutbanks cave, 

wetness. 

Lb: 
Lake Charles----- Severe: 

t cutbanks cave, 
, wetness. , 

Urban land. I , 
te----------------'Severe: 
teton . t wetness. 

I 
I 

Ls- I 
~on------------Isevere: 

I wetness. 

I 
AriS-------------Jsevere: 

I wetness. 

I 
I 
I 

wetness, 
shrink-swell. 

Severe: 
flooding, 
wetness, 
shrink-swell. 

Severe: 
flooding., 
wetness, 
shrink-swell. 

Severe: 
flooding, 
wetness. 

Severe: 
flooding, 
wetness. 

Severe: 
floodinq, 
wetness, 
shrink-swell. 

, 
I 
I 
I " I 
I 

Dwellings 
with 

basements 

I Severe: 
flooding, 
wetness, 
shrink-swell. 

Severe: 
flooding, 
wetness, . 
shrink-swell. 

Severe: I flooding, 
I pondin~. 
I 
'Severe: 
: flooding, 

wetness, 
, shrink-swell. , 
'Severe: 

flooding, 
wetness, 
shrink-swell. 

Severe: 
flooding, 
wetness, 
shrink-swell. 

Severe: 
flooding, 
wetness, 
shrink-swell. 

Severe: 
flooding, 
wetness. 

Severe: 
flooding, 
wetness. 

Severe: I floodinq, 
, wetness, 
, shrink-swell. 
I 

, 
I 
I , , 
I 

Small 
commercial 
buildings 

'Severe: 
I flooding, 
, wetness, 
, shrink-swell. 

I 
'Severe: I flooding, 

wetness, 
J shrink-swell. , , 
'Severe: 

flooding, 
ponding. 

Severe: 
flooding, 
wetness, 
shrink-swell. 

Severe: 
flooding, 
wetness, 
shrink-swell. 

Severe: 
flooding, 
wetness, 
shrink-swell. 

Severe: 
flood-ing, 
wetness, 
shrink-swell. 

I Severe: 
I flooding, 
, wetness. 

I , 
'Severe: 
I flooding, 
I wetness. 

I Severe: I floodinq, 
wetness, I shrink-swell. 

I 

, 
I, Local roads 
, and streets , , 
'Severe: I low strength, 
, wetness. 

I 
I 
'Severe: 

low strength, 
wetness. 

Severe: 
ponding, 
flooding. 

Severe: 
low strength, 
wetness, 
shrink-swell. 

Severe: 
low strength, 
wetness, 
shrink-swell. 

Severe: 
low strength, 
wetness, 
shrink-swell. 

Severe: 
I low strength, 

wetness, 
J shrink-swell.. , , 
'Severe: 

wetness, 
low strength, 
flooding. 

Severe: 
wetness, 
low strength. 

Severe: 
low strength, 
wetness, 
shrink-swell. 

Soil Survey 

," 
, Lawns and I landscaping , , 
'Severe: 
I, excess salt, 

wetness, 
, too clayey. , 
'Severe: I excess salt, 
I wetness, 
, too clayey. , , 
'Severe: I excess salt, 
, ponding, 
I flooding. 

I Severe: 
, wetness. , 
I , 
I Severe: 

wetness. 

Severe: 
wetness,· 
too clayey. 

Severe: 
wetness, 
too clayey. 

,Severe: 
, wetness. , 
I , 
I Severe: 
I wetness. 

I I Severe: 
I wetness. 

I , 
I 
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Galveston County, Texas 

TABLE 11.--BUILDING SITE DEVELOPMENT--COntlnaed 
I , 

Map sfIIbo1 and I Shallow I 
so11 name I excavations I 

I I 
I I 

Dwellings 
without 

bas eDlen ts 

Lx· , I 
~ton------------'Severe: I Severe: 

, wetness. I flooding, 
. I , wetness. 

Lake Char1es-----'Severe: 'Severe: . I cutbanks cave, I flooding, 
, wetness. , wetness, 
, , shrink-swell._ 

Ma----------------'Severe: 'Severe: 
Mocarey I wetness. f100dlng. , 

I 
Mb- I 
~carey----------ISevere: 

I wetness. 

I 
I 

Algoa------------ISevere: 
, wetness. 

I 
Mc: I 
Mocarey----------Isevere: 

I wetness. 

I 
cieno------------Isevere: 

I pondlng. 

I 
Md- , 
M~arey----------ISevere: 

, wetness. 

I , 
Leton-·----------ISevere: 

I wetness. , 
Me---------------·ISevere: 

Morey I wetness. 

I 
Mf: , 
Morer------------ISevere: 

, wetness. , 
Leton------------ISevere: 

I wetness. , 
Mn----------------ISevere: 
Mustang I cutbanks cave, 

I wetness. 
I 

Severe: 
flooding. 

Severe: 
flooding. 

Moderate: 
wetness. 

Severe: 
ponding. 

Severe: 
flooding. 

Severe: 
f100dlng, 
wetness. 

Severe: 
f100dlng, 
wetness. 

Severe: 
f100dlng, 
wetness. 

Severe: 
flOOding, 
wetness. 

Severe: 
flooding, 
wetness. 

I , 
Dwellings 

wlth 
basements 

I Severe: 
, flooding, 
, wetness. 

'Severe: 
I flooding, 
I wetness, 
, shrink-swell. 

'Severe: 
flooding, 
wetness. 

Severe: 
flooding, 
wetness. 

Severe: 
flooding, 
wetness. 

,severe: 
, wetness. , 
I Severe: 
, pondlng. , , 
'Severe: I floodlng, I wetness. 

'Severe: 
I floodlng, 
, wetness. 

'Severe: 
flooding, 
wetness. 

Severe: 
flooding, 
wetness. 

Severe: 
flooding, 
wetness. 

,Severe: 
I flooding, 
, wetness. 
I 

, , 
Saall 

COIIIIercial 
bui1dlngs 

I Severe: 
I flooding, 
, wetness. 

I Severe: 
, flooding, 
, wetness, 
, shrink-swell. 

'Severe: 
flooding. 

Severe: 
f100dlng. 

Severe: 
flooding. 

,Moderate: 
, wetness. , 
Jsevere: 
, ponding. 

I , 
'Severe: 

flooding. 

Severe: 
floodlng, 
wetness. 

Severe: 
flooding, 
wetness. 

Severe: 
flooding, 
wetness. 

Severe: 
flooding, 
wetness. 

Severe: 
flooding, 
wetness. 

i 

, Local roads I and streets , 
I , 
'Severe: 
I wetness, I low strength. 

'Severe: I low strength, 
, wetness, 
I shrlnk-swell. 

'Moderate: I low strength, 
I wetness, 
I flooding. 
I 
I Moderate: 
J low strength, 
I wetness, 
, flooding. 

I Severe: 
I low strength. , , 
'Moderate: I low strength, 
, wetness. 

'Severe: I low strength, 
, poDding. , 
'Moderate: 
: low strength, 
, wetness, 
, flooding. 

I Severe: 
I wetness, 
, low strength. 

'Severe: 
I low strength, 
I wetness. 

I I Severe: 
, low strength, 
, wetness. 

I Severe: 
I wetness, 
, low strength. 

I Severe: 
, wetness, 
I flooding. 
I 
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Lawns and 
landscaping 

Severe: 
wetness. 

Severe: 
wetness, 
too clayey. 

,Moderate: 
I wetness. , , , 
'Moderate: 
I wetness. 
I , 
I Moderate: 
I wetness. , 
I 
'Moderate: 
, wetness. 

I I Severe: 
, poDding. 

I 
I I Moderate: 
, wetness. , 
I I Severe: 
I wetness. 

I 
I Severe: 
, wetness. , 
I I Severe: 
, wetness. , 
I Severe: 
, wetness. 

I I Severe: 
, wetness. , 
I 



144 Soil Survey 

TABLE ll.--BUILDING SITE DEVELOPMENT--Cont1nued 
i i i i i i 

Map symbol and 
, 

Shallow 
, 

Owellinqs 
, 

Owellinqs 
, 

Small I Local roads I Lawns and 
soil name I excavations I without I with I co-.erc1al I and streets I landscap1nq , I basements I basements 

, 
bu1ld1nqs I I 

I I I I I I 
I I I I I I 

Mp----------------ISevere: 'Severe: 'Severe: 'Severe: 'Severe: 'Severe: 
Mustanq I cutbanks cave, floodinq, floodinq, floodinq, wetness, excess salt, 

, wetness. wetness. wetness. wetness. floodinq. wetness, , floodinq. 

Ms: I 
Mustanq, sliqhtly' 
saline----------, Severe: Severe: Severe: Severe: Severe: Severe: I cutbanks cave, floodinq, floodinq, floodinq, wetness, wetness. 

, wetness. wetness. wetness. wetness. floodinq. 

Mustanq, stronqlyt 
saline---------- Severe: ,Severe: Severe: Severe: Severe: Severe: 

t cutbanks cave, I floodinq, flood1nq, flood1nq, wetness, excess salt, 
I wetness. I wetness. wetness. wetness. floodinq. wetness, , , flood1nq. 

Mt· I I 
~stanq----------'Severe: 'Severe: Severe: Severe: Severe: Severe: 

: cutbanks cave,1 floodinq, floodinq, floodinq, wetness, wetness. 
, wetness. , wetness. wetness. wetness. floodinq. 

Nass-------------, Severe: 'Severe: Severe: Severe: Severe: Severe: 
cutbanks cave, floodinq, floodinq, floodinq, pondinq, pondinq, 
pondinq. pond1nq. pondinq. pondinq. floodinq. excess salt. 

Mu: 
Mustanq---------- Severe: Severe: Severe: Severe: Severe: Severe: 

cutbanks cave, floodinq, f100dinq, floodinq, wetness, wetness. 
wetness. wetness. wetness. wetness. , f100dinq. 

Urban land. 
, , 

Na---------------- Severe: Severe: Severe: ,Severe: 'Severe: Severe: 
Narta wetness. floodinq, floodinq, I f100dinq, : low strenqth, , excess salt, 

wetness, wetness, wetness, wetness, I excess sodium, 
shrink-swell. shrink-swell. I shrink-swell. I shrink-swell. I wetness. 

Ns---------------- Severe: Severe: Severe: 'Severe: I Severe: 'Severe: 
Nass : cutbanks cave, f100dinq, floodinq, I floodinq, , pondinq, I pondinq, 

I pondinq. pondinq. pondinq. , pondinq. , flood1nq. I excess salt. 

Nx: I , , , 
Nass-------------'Severe: Severe: Severe: 'Severe: 'Severe: I Severe: I cutbanks cave, floodinq, : flood1nq, : floodinq, pondinq, , pondinq, 

, pondinq. pondinq. , pondinq. , pondinq. floodinq. I excess salt. 

Galveston--------'Severe: Severe: 'Severe: 'Severe: Severe: 'MOderate: I cutbanks cave. f100dinq. I floodinq. f100d1nq. floodinq. drouqhty, , , f100dinq. 

Pa. 
, , 

Pits I I 
I , 

Pd----------------'Severe: Severe: I Severe: Severe: Severe: Severe: 
Placedo I pondinq. f100dinq, , f1oodinq, floodinq, low strenqth, excess salt, 

pond1nq, pond1nq, pondinq, pondinq, pondinq, I shrink-swell. t shrink-swell. shrink-swell. floodinq. drouqhty. I 
Sa----------------'Severe: Severe: 'Severe: Severe: Moderate: Moderate: 

Sabine : cutbanks cave. floodinq. I f100dinq. floodinq. f100dinq. drouqhty. 
I I 



Galveston County, Texas 

TABLE 11.--BUILDING SITE DEVELOPMENT--continued 
i i 

Map s)'llbol and I Shallow I 
soil name I excavations I 

Dwellings 
without 

basements 

SeB---------------'Moderate: I Severe: 
Sievers t wetness. , flooding. 

I I 
SUo I I 
St~well----------Isevere: I Severe: 

I cutbanks cave,1 flooding. 
I wetness. I 

Leton------------1Severe: I Severe: I wetness. , flooding, 
I I wetness. 
I I 

Ta----------------'Severe: I Severe: 
Ta tlum I flooding. , flooding. 

I I 
I I 

Te, Tm, Tx--------'Severe: 'Severe: 
Tracosa I flooding. flooding, 

I shrink-swell. 

I 
Va---------------·, Severe: 

Vamont I cutbanks cave, 
, wetness. 

I 
Ve---------------·ISevere: 
Ver1and I wetness. 

I 
I 

Vn----------------1Severe: 
Veston I wetness. , 

I 
Vs----------------1Severe: 
Veston I wetness, 

, flooding. , 
Vx: , 
Veston, strongly I' 
saline---------- Severe: 

wetness, 
f100dinq. 

Veston, slightly 
saline---------- Severe: 

wetness. 

Severe: 
flooding, 
wetness, 
shrink-swell. 

Severe: 
flooding, 
wetness, 
shrink-swell. 

Severe: 
, flooding, 
, wetness. , 
'Severe: 
, "flooding, 
, wetness. , 
I 
I 
'Severe: I flooding, 
I wetness. , , 
'Severe: I flooding, 
I wetness. , 
I 

, 
Dwellings 

with 
basements 

I Severe: 
, floodinq. , 
I Severe: 
, flooding, 
, wetness. 

'Severe: 
, flooding, 
, wetness. , 
'severe: 
, f10odinq. 

I 
I 
I Severe: 

floodinq, 
shrink-swell. 

Severe: 
floodinq, 
wetness, 
shrink-swell. 

Severe: 
f1oodinq, 
wetness, 
shrink-swell. 

Severe: 
floodinq, 
wetness. 

Severe: 
flooding, 
wetness. 

Severe: 
flooding, 
wetness. 

Severe: 
floodinq, 
wetness. 

I 

Small 
cOllUlercial 
bui1dinqs 

I Severe: 
, floodinq. 

I I Severe: 
, floodinq. , 
I Severe: 
I flooding, 
I wetness. 

I 
'severe: I f100dinq. 

I 
I Severe: 
I flooding, I shrink-swell. 

I I Severe: 
, flooding, 

wetness, 
, shrink-swell. 

'severe: 
, flooding, 

wetness, I shrink-swell. 

I Severe: 
: flooding, 
, wetness. 

I 
I Severe: I flooding, 
I wetness. 

I 
I 
I 
I Severe: 
, flooding, I wetness. 

I 
I 
I Severe: 
, flooding, 
, wetness. 

I , 

i 

I Local roads I and streets 

I 
I 
I Severe: 

low strenqth. 

Severe: 
flooding. 

Severe: 
wetness, 
low strenqth, 
flooding. 

,Severe: 
I low strength, 
I flooding. 
I 
I Severe: 
, low strenqth, 

flooding, 
, shrink-swell. 

: Severe: 
I low strength, 

wetness, 
, shrink-swell. 

'Severe: I low strenqth, 
I wetness, 
I shrink-swell. 

I Severe: 
I low strength, 
, wetness, 
I flooding. 

I Severe: 
, low strenqth, 
, wetness, 
I f10Qding. 
I 
I 
I Severe: I low" strenqth, 
I wetness, I flooding. 

I Severe: 
I low strength, 
I wetness, 
I floodinq. , 
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i 

I Lawns and 
, landscapinq , 
I 
I Severe: 
, excess salt. 

I I Moderate: 
I wetness. 
I 
1 Severe: 
I wetness, 
I f100dinq. 
I 
I Severe: 
I excess salt, I excess sodium, 
I floodinq. 

I Severe: 
: excess salt, 
I excess sodiua, 
I f1ood1nq. 

'Severe: 
I wetness, 
I too clayey. 

I I Severe: 
I wetness. 
I 
I 
I Severe: 
: excess salt, 

I 
wetness, 
droughty. 

I Severe: I excess salt, 
I excess so4iua, 
I wetness. 

I 
I 
I Severe: 
: excess salt, 
I excess sodiua, 
I wetness. 

I 
I Severe: 
I excess salt, 
, wetness, 
, drouqhty. 
I 



146 Soil Survey 

TABLE 12.--SANITARY FACILITIES 

[Some terms that describe restrictive soil features are defined in the Glossary See text for definitions of 
"sliqht," "qood," and other terms.- Absence of an entry indicates that the· soil was not rated. The 
information in this table indicates the dominant soil condition, it does not eliminate the need for 
onsite investiqation] 

i 

Map symbol and I, 
soil name I 

Septic tank 
absorption 

fields I 
I 

AaB-----------------ISevere: 
Arents t wetness, 

I percs slowly. 

I 
Ar------------------'Severe: 
Aris t wetness, 

I percs slowly. 

I 
Ba------------------ISevere: 
Bacliff t wetness, 

I percs slowly. 

I 
I 
I 
I 

Bb. 
Beaches 

Be------------------'Severe: 
Bernard t wetness, 

I percs slowly. 

I 
Bn: I 
Bernard------------'Severe: I wetness, 

I percs slowly. 

I 
Edna---------------'Severe: 

I wetness, I percs slowly. 

I 
Bu- I 
~rnard------------ISevere: 

wetness, 
percs slowly. 

Urban land. 

ca------------------ Severe: 
cap len 

ct: 

floodinq, 
pond in q , 
percs slowly. 

caplen------------- Severe: 
floodinq, 
pondinq, 
percs slowly. 

i I Sewaqe laqoon 
, areas , Trench 

sanitary 
landfill 

I I 
'Sliqht-----------'severe: I I wetness, 
I I too clayey. 

I I 
,Sliqht-----------'Severe: I f wetness, 
I I too clayey. 

I I 
ISliqht-----------'Severe: 
I wetness, I too clayey. 

I 
I 
I 
I 
,Sliqht----------- Severe: 
I wetness, I too clayey. 

I 
I 
,S1iqht----------- Severe: 
, I wetness, I I too -clayey • 
I I 
,Sliqht-----------'Severe: I wetness, 

I too clayey_ 

I 
I 

Sliqht-----------'Severe: I wetness, 

Severe: 
floodinq, 
excess humus, 
pondinq. 

Severe: 
floodinq, 
excess humus, 
pondinq. 

I too clayey. 

I 
I 
I I Severe: 
I f1oodinq, 
I pondinq, 
I excess humus. 

I 
I Severe: I floodinq, 
I pondinq, 
I excess humus. 
I 

I 
I , , 
I 
I 

Area 
sanitax:y 
landfill 

I Severe: 
, wetness. 

I 
I 
I Severe: 

wetness. 

Severe: 
wetness. 

,Severe: 
I wetness. 

I 
I 
I I Severe: 
I wetness. 

I 
I I Severe: 
I wetness. 
I 
I 
I 
I Severe: 

wetness. 

Severe: 
floodinq, 
pondinq, 
too clayey. 

Severe: 
floodinq, 
pondinq, 
too clayey. 

i 

I Daily cover 
J foX' landfill , 
I 
lPoor: 
I too clayey, I bard to pack, 
I wetness. 

I Poor: I too clayey, 
I hard to pack, 
I wetness. 

I Poor: I too clayey, 
I hard to pack, 
I wetness. 

I 
I 
I 
I Poor: I too clayey, 
I hard to pack, 
I wetness. , 
I Poor: I too clayey, 
, hard to pack, 
I wetness. 

I Poor: 
I too clayey, . 
I bard to pack, 
I wetness. 

I 
'Poor: 
I too clayey, I hard to pack, 
I wetness. , 
I 
I Poor: I too clayey, 
I hard to pack, 
I pondinq. 

I 
I Poor: I too clayey, 
, hard to pack, 
I pondinq. 
I 



-
Galveston County, Texas 

TABLE l2.--SANITARY FACILITIES--COntinued 

Map symbol and II 
soil name I 

Septic tank 
absorption 

fields I 
I 

Ct: I 
Tracosa------------ISevere: I floodinq, 

I peres slowly. 

I 
Ed------------------, Severe: 
Edna I wetness, 

I peres slowly. 

I 
Es: I 
Edna---------------1Severe: 

I wetness, I percs slowly. 

I 
Aris---------------, Severe: I wetness, I percs slowly. 

I 
Pb------------------'Severe: 
Follet t floodinq, 

I percs slowly. 

I 
Fr------------------1Severe: 
Francitas I wetness, 

I percs slowly. 

I 
GaB-----------------ISevere: 
Galveston : floodinq,. 

wetness, I poor filter. 

Ge. I 
~lveston----------ISevere: I floodinq, 

wetness, I poor filter. 

Na8S--------------- ISevere: 
I floodinq, 
I pondinq, I poor filter. 

Gd. I 
~lveston----------ISevere: 

floodinq, 
I wetness, I poor filter. 

I 
I Urban land. 

Gs------------------ISevere: 
Galveston I floodinq, 

wetness, I poor filter. 
I 

i i 
I Sewaqe laqoon I 
I areas I 
, I 
I I 

Trencb 
sanitary 
landfill 

I I 
I Severe: I Severe: 
I floodinq. I floodinq, 
I , too clayey, 
I I excess sodium. 

ISliqht-----------1Severe: 
I : wetness, 
I I too clayey. 
I I 
I I 
I S11qht-----------1 Severe: 

I wetness, I too clayey. 
I 

Sliqht-----------1Severe: 
I wetness, 

Severe: 
floodinq. 

I too clayey. 

I 
I Severe: 
I floodinq, I excess salt. 

I 
Sliqht-----------1Severe: 

wetness, 
too clayey, 
excess salt. 

Severe: 
seepaqe, 
floodinq. 

Severe: 
seepaqe, 
floodinq. 

Severe: 
seepaqe, 
floodinq, 
pondinq. 

Severe: 
seepaqe, 
floodinq. 

Severe: 
seepage, 
floodinq. 

Severe: 
floodinq, 
seepaqe, 
wetness. 

Severe: 
floodinq, 
seepaqe, 
wetness. 

Severe: 
floodinq, 
seepaqe, 
pondinq. 

Severe: 
floodinq, 
seepaqe, 
wetness. 

Severe: 
floodtnq, 
seepaqe, 
wetness. 

Area 
sanitary 
landfill 

Severe: 
floodinq. 

Severe: 
wetness. 

Severe: 
wetness. 

Severe: 
wetness. 

Severe: 
floodinq. 

Severe: 
wetness. 

Severe: 
floodinq, 
seepaqe, 
wetness. 

Severe: 
floodinq, 
seepaqe, 
wetness. 

I Severe: 
, floodinq, 
I seepaqe, 
I pondinq. 

I 
I Severe: 

floodinq, 
seepaqe, 
wetness. 

Severe: 
floodtnq, 
seepaqe, 
wetness. 

i 

I Daily cover I for landfill 

I 
I 
I 
I Poor: 
: too clayey, 
I pondinq, 
I bard to pack. 

'Poor: 
I too clayey, I bard to pack, 
I wetness. 

I 
'Poor: 
I too clayey, I hard to pack, 
I wetness. 

I Poor: 
I too clayey, I bard to pack, 
I wetness. 

Ipoor: 
I pondinq, 
I excess sodiUII, 
I excess salt. 

I Poor: I too clayey, 
I hard to pack, 
I wetness. 

I Poor: 
I seepaqe, 
I too sandy. 

I 
I I Poor: 
I seepaqe, 
, too sandy. , 
'Poor: 
I pondinq, I excess salt. 

I 
I I Poor: 
, seepage, 
, too sandy. , , , 
I Poor: 
I seepaqe, 
, too sandy. , , 
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TABLE 12.--SANITARY FACILITIEs--Continued 

Map symbol and " Septic tank 
absorption 

fields 
soil name I 

I , 
Ha------------------, Severe: 
Harris I floodinq, 

I wetness, 
I percs slowly. 

ImA, I~-----------ISevere: 
Ijam I wetness, 

, percs slowly. 

I 
Iu: , 
Ijam---------------, Severe: 

Urban land. 

, wetness, I percs slowly. , 
I 
I 

Ka------------------ISevere: 
Karankawa t f100dinq, 

pondinq, I poor filter. 

KeA, KeB------------'Severe: 
Kemah I wetness, 

, percs slowly. 

I 
Ku: I 
Kemah--------------'Severe: 

wetness, 
percs slowly. 

Urban land. 

LaA----------------- Severe: 
Lake Charles wetness, 

percs slowly. 

LaB----------------- Severe: 
Lake Charles I wetness, 

, percs slowly. , 
Lb- I 
L~ke Char1es-------'Severe: 

wetness, 
percs slowly. 

Urban land. 

Le------------------ Severe: 
teton wetness, 

f100dinq, 
percs slowly. 

: Sewaqe 1aqoon 
, areas , , 
'Severe: 
: f100dinq, 
, wetness. , 
: Severe: 
I wetness, 
I f1oodinq. 

I , 
'Severe: 

wetness, 
f100dinq. 

Severe: 
seepaqe, 
f10odinq, 
pondinq. 

Severe: 
f100dinq, 
wetness. 

Severe: 
f100dinq, 
wetness. 

i 
I 
I , , 
I 

Trench 
sanitary 
landfill 

'Severe: 
f100dinq, 
wetness, 
too clayey. 

Severe: 
wetness, 
too clayey. 

Severe: 
wetness, 
too clayey. 

Severe: 
floodinq, 
seepaqe, 
pondinq. 

Severe: 
cemented pan, 
wetness, 
too clayey. 

Severe: 
cemented pan, 
wetness, 
too clayey. 

Sliqht----------- Severe: 
t wetness, 
I too clayey. , 
'Moderate: 

slope. 
Severe: 
wetness, 
too clayey. 

Sliqht----------- Severe: 
wetness, 
too clayey. 

Severe: 
f100dinq, 
wetness. 

Severe: 
wetness, 
floodinq. 

i , 
I , 
I 
I 

Area 
sanitary 
landfill 

'Severe: 
f100dinq, 
wetness. 

Severe: 
wetness. 

Severe: 
wetness. 

Severe: 
f100dinq, 
seepaqe, 
pondinq. 

Severe: 
wetness. 

,severe: 
, wetness. 

I 
I 
I 
I 
'Severe: 

wetness. 

Severe: 
wetness. 

Severe: 
wetness. 

Severe: 
wetness, 
floodinq. 

Soil Survey 

i 

, Daily cover I for landfill , 
I 
'poor: 

too clayey, 
hard to pack, 
wetness. 

Poor: 
too clayey, 
hard to pack, 
wetness. 

Poor: 
too clayey, 
hard to pack, 
wetness. 

Poor: 
pondinq, 
excess salt. 

Poor: 
too clayey, 
hard to pack, 
wetness. 

Poor: 
too clayey, 
hard to pack, 
wetness. 

Poor: 
too clayey, 
hard to pack, 
wetness. 

Poor: 
too clayey, 
hard to pack, 
wetness. 

Poor: 
too clayey, 
hard to pack, 
wetness. 

Poor: 
wetness. 



Galveston County, Texas 

TABLE 12.--SANITARY FACILITIES--Qontinued 

Map sfllbol and " 
soil name I 

I 
I 

Septic tank 
absorption 

fields 

La· , 
~ton--------------ISevere: I wetness, 

I percs slowly. 

Aris---------------'Severe: 

Lx: 

wetness, 
percs slowly. 

Leton-------------- Severe: 
wetness, 
percs slowly. 

Lake Char1es------- Severe: 
wetness, 
percs slowly. 

Me------------------ Severe: 
Mocarey I wetness, 

I percs slowly. 

I 
Mb. I 
~carey------------'Severe: 

wetness, 
percs slowly. 

Algoa-------------- Severe: 
wetness, 
percs slowly. 

Mc: 
Mocarey------------ Severe: 

wetness, 
percs slowly. 

Cieno--------------,Severe: 
pondinq, 

, percs slowly. 

Md: I 
Mocarey------------'Severe: 

wetness, 
percs slowly. 

Leton-------------- Severe: 
wetness, 
peres slowly. 

Me------------------ Severe: 
Morey wetness, 

percs slowly. 

i i I Sewaqe laqoon I 
I areas I , , 
I I 

Trench 
sanitary 
landfill 

I I I Severe: I Severe: 
I floodinq, I wetness. 
I wetness. I 

ISliqht-----------ISevere: 
I ' wetness, 
I I too clayey. 
I , 
I , 
I Severe: I Severe: I floodinq, I wetness. 
, wetness. I 

ISliqht-----------ISevere: 
, I wetness, 
I , too clayey. 
I , 
I Severe: I Severe: 
, wetness. I wetness. 
I , 
I I I , 
I Severe: I Severe: 
I wetness. , wetness. 

I I 
I I 
I Severe: I Severe: 
I wetness. I wetness. 

I I 
I I I Severe: I Severe: 
I wetness. I wetness. 
I , 
I I I Severe: I Severe: 
I pondinq. I pondinq. 

I I , I 
I Severe: I Severe: 

wetness. wetness. 

Severe: 
floodinq, 
wetness. 

Severe: 
wetness. 

Severe: 
wetness. 

Severe: 
wetness. 

I 
I 

Area 
sanitary 
landfill 

I Severe: 
I wetness. 

I I Severe: 
I wetness. 
I 

t 
I Severe: 
I wetness. 

I I Severe: 
I wetness. 
I 
I I Severe: 
I wetness. 
I 
I 
I I Severe: 
I wetness. 
I 
I I Moderate: 
I floodinq, 
, wetness. 

I 
'Severe: 
I wetness. , 
I 
'Severe: I pondinq. 
I 
I 
I Severe: 
, wetness. , 
I I Severe: 
I wetness. 

I I Severe: 
I vetoess. 

I 
I 

Daily cover 
for landfill 

Poor: 
wetness. 

Poor: 
too clayey, 
hard to pack, 
wetness. 

Poor: 
vetness. 

Poor: 
too clayey, 
hard to pack, 
wetness. 

,Fair: 
I too clayey, 
I sull stones, 
I wetness. 
I 
'Fair: 
, too clayey, 
t saall stones, 
I vetness. 

t Fair: I too clayey, 
I wetness. 
I 
I Fair: 
, too clayey, 
I small stones, 
I vetness. 

tPoor: I pondinq. 

I 
I 
I Fair: 
I too clayey, I 811&11 stones, 
I vetness. 

I Poor: 
I vetness. 

I I Poor: 
I wetness. 
I 
I 
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TABLE l2.--SANITARY FACILITIES--Continued 

Map symbol and " Septic tank 
absorption 

fields 
soil name , 

I , 
Mf: I 
Morey--------------, Severe: 

I wetness, I percs slowly. 

Leton--------------ISevere: 
, wetness, I percs slowly. 

MD, Mp, Ms----------'Severe: 
Mustanq I f100dinq, 

wetness, I poor filter. 

Mt: , 
Mustanq------------ISevere: 

I f10odinq, 
wetness, I poor filter. 

Nass---------------, Severe: I f100dinq, 
pondinq, I poor filter. 

Mu. I 
~stanq------------'Severe: 

f1oodinq, 
wetness, 
poor filter. 

Urban land. 

Na------------------ Severe: 
Narta wetness, 

percs slowly. 

Ns------------------ Severe: 
Nass I f100dinq, 

pondinq, 
: poor filter. 

Nx: I 
Nass---------------ISevere: 

floodinq, 
pondinq, 
poor filter. 

Galveston---------- Severe: 
floodinq, 
wetness, 
poor filter. 

Pa. 
Pits 

i I Sewaqe 1aqoon 
I areas , 
I , 
I Severe: 
, wetness. , ' 

I Severe': 
I f100dinq, 
, wetness. 

I Severe: 
I seepaqe, 
: f100dinq, 
, wetness. , 
'Severe: 
I seepaqe, I floodinq, 
, wetness. 

'Severe: 
seepaqe, 
f100dinq, 
pondinq. 

Severe: 
seepaqe, 
floodinq, 
wetness. 

i , 
I , , , 
I 

Trench 
sanitary 
landfill 

I Severe: 
I wetness. 

I 
I Severe: 

wetness. 

Severe: 
f100dinq, 
seepaqe, 
wetness. 

Severe: 
floodinq, 
seepaqe, 
wetness. 

Severe: 
floodinq, 
seepaqe, 
pondinq. 

Severe: 
: floodinq, 
I seepaqe, 
, wetness. 

I , 
Sliqht-----------'Severe: 

, wetness, 

Severe: 
seepaqe, 
f100dinq, 
pondinq. 

Severe: 
seepaqe, 
floodinq, 
pondinq. 

Severe: 
seepaqe, 
floodinq. 

I too clayey, 
I excess sodium. 

'Severe: I floodinq, 
, seepaqe, 
, pondinq. 

I 
I Severe: 

floodinq, 
seepaqe, 
pondinq. 

Severe: 
floodinq, 
seepaqe, 
wetness. 

i , 
I , 
I 
I , 

Area 
sanitary 
landfill 

'Severe: 
I wetness. 

I 
'Severe: 
I wetness. , 
I Severe: 

f100dinq, 
seepaqe, 
wetness. 

Severe: 
f10odinq, 
seepaqe, 
wetness. 

Severe: 
floodinq, 
seepaqe, 
pondinq. 

Severe: 
floodinq, 
seepaqe, 
wetness. 

,severe: 
, wetness. , , 
'Severe: I f100dinq, 
I seepaqe, 
I pondinq. , 
I Severe: I f100dinq, 
, seepaqe, 
, pondinq. 

'Severe: I f10odinq, 
I seepaqe, 
, wetness. , 
I 
I 
I 

Soil Survey 

i 

" Dai iy cover 
for landfill 

I , , , 
'poor: 
, wetness. , 
'poor: 
, ,wetness. , 
I Poor: 
, seepaqe, 
I too sandy, 
, wetness. 

I I Poor: 
, seepaqe, 
I too sandy, 
I wetness. 

I Poor: 
pondinq, 
excess salt. 

Poor: 
seepaqe, 
too sandy, 
wetness. 

I Poor: 
too clayey, I hard to pack, , 

I wetness. 

'Poor: 
, pondinq, I excess salt. , , 
'Poor: 
, pondinq, I excess salt. , 
'Poor: 

,I seepaqe, 
, too sandy. 

I , , 
I 
I 
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Galveston County. Texas 

TABLE 12.--SANITARY FACILITIES--continaed 

Map symbol and " 
soil name I 

Septic tank 
absorption 

fields I 
I 

Pd------------------'Severe: 
Placedo t flooding, 

I ponding, 
I peres slowly. 

Sa-----------------·1Severe: 
Sabine I wetness, 

I poor filter. 

SeB-----------------ISevere: 
Sievers I wetness, 

I peres slowly. 

StA: I 
Stowe11------------ISevere: 

I flooding, 
I wetness. 

I 
teton--------------ISevere: 

I wetness, 
flooding, 

: peres slowly. 

Ta------------------'Severe: 
Tatlum ( flooding, 

I peres slowly. 

I 
Tc, Tm, Tx----------'Severe: 
Tracosa I flooding, 

I peres slowly. 

I 
Va------------------ISevere: 
Vamont I wetness, 

I peres slowly. 

I 
Ve------------------1Severe: 
VerI and I wetness, 

I peres slowly. 

Vn------------------1Severe: 
Veston I flooding, 

wetness, I peres slowly. 

V.------------------1Severe: 
Veston 

Vx: 
Veston, stronq1y 

flooding, 
wetness, 
peres slowly. 

sa1ine------------ Severe: 
flooding, 
wetness, 
peres slowly. 

I Sewage lagoon 
I areas 
I 
I 
'Severe: 

f1oocUng, 
ponding. 

Severe: 
seepage, 
wetness. 

Severe: 
wetness. 

Severe: 
seepage, 
flooding, 
wetness. 

Severe: 
flooding, 
wetness. 

I 

Trench 
sanitary 
landfill 

I Severe: 
I flooding, 
I ponding, 
I too clayey. 

I Severe: 
I seepage, 
I wetness. 

I Severe: 
wetness. 

Severe: 
flooding, 
wetness. 

Severe: 
wetness, 
flooding. 

Severe: Severe: 
flooding. , flooding, 

t excess sodium. 

I 
Severe: 'Severe: 

flooding. , flooding, 
I too clayey, I excess sodium. 

Slight-----------'Severe: 
, , wetness, : I too clayey. 
I , 
I Severe: I Severe: 
, flooding, I wetness, I wetness. I too clayey. 

'Severe: 'Severe: 
flooding, flooding, 
wetness. wetness, 

Severe: 
flooding, 
wetness. 

,Severe: 
I f100dinq, 
I wetness. 

I 
• 

excess salt. 

Severe: 
flooding, 
wetness, 
excess sodiUll. 

I 
Severe: 
flooding, 

, wetness, 
: excess sodiua. 
I 

I 

Area 
sanitary 
landfill 

I Severe: 
flooding, 
ponding. 

Severe: 
seepage, 
wetness. 

Severe: 
wetness. 

,Severe: 
I flooding, 
I seepage. 

I I Severe: 
I wetness, 
I flooding. 

I I Severe: 
I flooding. , 
I I Severe: 
I flooding. 
I 
I I Severe: 
I wetness. 

I 
I 
'Severe.: 
I I wetness. 

I I Severe: 
I flooding, 
, wetness. 

I 
: Severe: 
I flooding, 
, wetness. 

I 
I 
I I Severe: 
I flooding, 
, wetness. 

I 
• 

i 

I Daily cover I for landfill 

I , 
I Poor: 

too clayey, 
hard to pack, 
ponding. 

Poor: 
seepage, 
too sandy. 

Fair: 
wetness. 

,Poor: 
I seepage. 
I 
I I Poor: 
I wetness. 
I 
I I Poor: 
I hard to pack, 
I poncUng, 
I excess sodiUII. 

I Poor: 
I too clayey, 
I ponding, 
I hard to pack. 

I Poor: I too clayey, 
I hard to pack, 
I wetness. 

I Poor: 
I too clayey, 
I wetness. 

'Poor: I hard to pack, 
wetness, I excess salt. 

: Poor: 
I bard to pack, 
I wetness, 
I excess salt. 

I 
I I Poor: 
I bard to pack, 

wetness, I excess salt. 
• 
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152 Soil Surve~ , 

TABLE 12.-·SAHITARY FACILITIIS--ooatin~ 

Map syabol and I Septic tank I 'Sewage laqoon I TreDcb ,Area Daily cover ' 
soil DUe I absorption I areas ' I sanitary 

, 
sanitary for landfill I fields 

, 
I landfill I landfill 

, 
I I 

" "I I" I I 
Vx: I I- I I ' 
Veston, sliqbtly I I I , I , 
saline------------ISevere: 'Severe: I Severe: I Severe. 

IPoor:- -
I flood1nq, I flood1nq, I flooc1inq, flood1Qq, I hard to paeJt, 

wetness, I w~tness. I wetness, I wetness. wetness, I peres slowly. I excess salt. -, I I excess salt. I ' . 
t 

, , , , 
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TABLE 13. --CONSTRUCTION MATERIALS 

[So1Ie terms that describe restrictive soil features are defined in the Glossary. See text for definitioos of 
"good," "fair," and other terms. Absence of an entry indicates that the soil vas not rated. The 
information in this table indicates the dominant soil condition; it does not e11ainate the need for 
onsite investiqation) 

Map symbol and 
soil name 

i 
I 
I 
I 
I 
I 

Roadfi11 

~------------------IPoor: 
Arents t low strenqth, 

wetness, 
t shrink-swell.. 

Ar--------------------Ipoor: 
Aris I low strenqth, 

wetness, I shrink~swel1. 
Ba--------------------, Poor: 
Bacliff t low strenqth, 

Bb. 
Beaches 

wetness, 
t shrink-swell. 

I 
I 
I 

Be--------------------Ipoor: 
Bernard I low strenqth, 

wetness, 
I shrink-swell. 

Bn: I 
Bernard--------------,'poor: 

I 
low strenqth, 
wetness, I shrink-swell. 

1dDa-----------------lpoor: 
, low strenqth, 

wetness, 
1 shrink-swell. 

Bu: I 
Bernard--------------I,~~:strenqth, 

Urban land. 

wetness, I shrink-swell. 

I 
I 

ca--------------------lpoor: 
cap len , low strenqth, 

I wetness. 

I 
ct: I 
Caplen---------------IPoor: 

, low strenqth, 
I wetness. 

I 
I 

Sand 

I 
I Improbable: I excess fines. 

I 
I 
I Improbable: I excess fines. , 
I 
I Improbable: 

excess fines. 

Improbable: 
excess fines. 

Improbable: 
t excess fines. , 
I 
I Improbable: I excess fines. , , 
I 
'Improbable: 

excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Gravel 

I 
I Improbable: I excess fines. 

I 
I 
I Improbable: I excess fines. 

I , 
'Improbable: I excess fines. 

I 
I 
I 
I 
I 
, Improbable: 

excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Improbable: I excess fines. , 
I 
I 
I 
, Illprobable: 
t excess fines. 

I 
I 
I 
I Improbable: t excess fines. 

I , 
I 

Topsoil 

I 
1 Poor: 
I too clayey. 

I 
I I Poor: 
I wetness. 

I 
I I Poor: 
I too clayey, 
I wetness. 

I 
I 
I 
I I Poor: 
I wetness, 
I too clayey. 

I 
I 
: Poor: 
I wetness, 
I too clayey. 

I I Poor: 
I wetness, 
, too clayey. 

I , 
'Poor: t wetness, 
, too clayey. 

I , 
I 
'Poor-I -I too clayey, 
I excess salt, 
I wetness. 

I 
'Poor-I too-clayey, 
I excess salt, 
I wetness. 
I 
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TABLE 13.--CONSTRUCTION MATERIALS--COnt1nued 

Map symbol and 
soil name 

I 

Roadfill 

Ct: I 
Traoosa--------------, Poor: 

: low strength, 
wetness, 

, shrink-swell. 

Ed--------------------'Poor: 
Edna I low strength, 

I wetness, 
I shrink-swell. 

Es: I 
Edna-----------------1Poor: I low strength, 

wetness, I shrink-swell. 

Aris-----------------1poor: 
: low strength, 

wetness, 
, shrink-swell. 

Fo--------------------Ipoor: 
Follet t low strength, 

I wetness. , 
Fr--------------------IPoor: 
Francitas I low strength, 

wetness, I shrink-swell. 

Sand 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Improballle: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

GaB-------------------' Good----------------- Probable-------------
Ga~veston t 

Ge. I 
a;lveston------------lGoOd----------------- Probable-------------

I 
Nass-----------------lPoor: 

I wetness. , 
I 

Improbable: 
excess fines. 

Gd: I 
Galveston-------~----'Good----------------- Probable-------------I 

Urban land. 
I 
I 
I 

Gs--------------------'Good----------------- Probable-------------
Galveston , 

Ha--------------------1poor: 
Harris I low strength, 

wetness, I shrink-swell. 
I 

Improbable: 
excess fines. 

Gravel 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
too sandy. 

Improbable: 
too sandy. 

Improbable: 
excess fines. 

Improbable: 
too sandy. 

Improbable: 
too sandy. 

Improbable: 
excess fines. 

Soil Survey 

i I Topsoil 

I , 
I 
I 
I Poor: 

too clayey, 
excess salt, 
wetness. 

Poor: 
wetness, 
too clayey. 

Poor: 
wetness, 
too clayey. 

I Poor: 
I wetness. 

I 
I 
'Poor: 
I excess salt, I excess sodium, 
I wetness. 

I Poor: I too clayey, 
I wetness. 

I I Poor: 
I too sandy. 

I 
: Poor: 
, too sandy. 

'Poor: I too sandy, 
wetness, I excess salt. , 

'Poor: 
too sandy. 

Fair: 
too sandy. 

Poor: 
too clayey, 
excess salt, 
wetness. 
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TABLE 13. --a.STRUCJ' ION MATERIAlS--COntinued 

Map syJIbo1 and 
.oil name 

I 

Roadfi11 

~, ImB--------------IPoor: 
Ij.. t low strenqth, 

, wetness, 
I shrink-swell. 

Iu: , 

Ij .. -----------------Ipoor: I low strenqth, 
wetness, I shrink-swell. 

I 
I 

Urban land. 

Ka--------------------, Poor: 
Karankawa t wetness. 

I 
KeA, KeB--------------l poor: 

Kemah 11owstrenqth, 
wetness, 

J shrink-swell. 

Ku: • I 
Kemah----------------lpoor: 

Urban land. 

I low strenqth, 
wetness, 

l shrink-swell. 

I 
I 

LaA, LaB--------------IPoor: 
Lake Charles low strenqth, 

wetness, 
shrink-swell. 

Lb: 
Lake Char1es--------- Poor: 

Urban land. 

low strenqth, 
wetness, 
shrink-svel1. 

Le--------------------IPoor: 
tAtton I low strenqth, 

I wetness. 

ts- I 
~tOD----------------IPoor: I low strenqtb, 

I wetness. 

AriS-----------------IPoor: 
I low strenqtb, 

wetness, I shrink-sve11. 

Lx- I 
~toa----------------lPoor: I low strenqth, 

I wetness. 
I 

Sand 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Iliprobab1e: 
excess fines. 

Gravel 

Iliprobable: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Illprobab1e: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

IlIProbab1e: 
excess fines. 

i 
I 
I 
I 
I 
I 

Topsoil 

I Poor: 
I too clayey, I excess salt, 
I wetness. 
I 
I Poor: 
I too clayey, I excess salt, 
I wemess. 
I 
I 
I Poor: I excess salt, 
I wetness. 

I Poor: I thin layer, 
I wetness. 

I 
I 
I Poor: 

thin layer, 
wetness. 

Poor: 
too clayey, 
wetness. 

,Poor: 
I too clayey, 
I wetness. 

I 
I 
I I Poor: 
I wetness_ 

I 
I I Poor: 
I wetness. 
I I Poor: 
I wetness. 

I 
I , 
JPoor: 
I wetness. 

I 
I 
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Map sflilbol and 
soil~ 

i 
I 
I 
I 
I 
I 

Lx: ,. I 

Roadf111 

, Lake Chailes---~---IPoor: 
I low strength, 

wetness, I sbrink-swell. 

aa--------------------IFair: 
IIocarey , low strength, 

I wetness • 
.,;:;. . I . 
1Ioc..,-----------, Fair: . ' I low streDgth, 

, I wetne~s. 

Alqoa-----------'Poor: '", , I low streDgth. , 
lie- I 
Hbcare,--------------'Fair: , . - t low strengtb, 

~Df 5'>: "'". . I wetness •. 

'Cieno--- ·--·-------~Ipoor: 
I wetness. 
I 

lid- I 
tkx:arey--------------'Fair: I low strength , 

I wetness. 

Leton~---------------IPoor: I low streagth, 
, I wetness. 

Me--------------------IPoor: 
!tire, I low strength, 

I wetness. 

IIf: I 
1D~----------------IPoor: I low strengtb, 

I wetness. 

.t.IM1----·--··--··-.. ·----1 Poor: 
I low strengtb, 
I wetness. 

MD-------------------'Poor: ' llast~q , wetness. 

I 
, ~-------------------'Poor: Mustanq , wetness. 

I 
I 
I 

i 
I 
I 
I , 
I I Improbable: 
I excess fiDes. 

I , 
I Improbable: 

excess fiDes. 

lIIprobable: 
excess fines. 

Improbable: 
excess fines. 

Iliprobable: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Iliprobable: 
J excess fines. 

IIIprobable: 
excess fiDes. 

Iliprobable: 
exoessfi~. 

Soil Survey 

i .... 2 

I WI 

Grav., 
I. . ,I . t'olMJo11 

f I at 

_rGbiIble: . '!f,L . 
excess fiDes. '~':. I, tao clayey, 

, ... tDea. 

I ' 
IlIProbable: " , :··t~ FaLrs ' 
excess fiDes. 'I too clayer, , , . :1-.11 st.-. 

x:=~:.. I':!!: clay." , , I sal1 stea.s.· 
1':,~, I 

lIIprobab1e: '~":~ Pair: 
excess fines. . :::~I too clayey, 

I . ' ::"!'~'" 'It I _11 sto.ll. 
, ,"',,>;", 1 ~ 

I-.probab1e: 
excess fiDes. 

Improbable: . 
excess fiDes. 

J IJlprcbable: . 
excess fiDes. 

Improbable: 
~s fines. ' 

Improbable: 
excess fines. 

. 
Improbable: 
excess fines. 

'Pair: 
I too clayef, I _11 stGII ... 

'Poor-, ihb. layer, 
,wetDess. . 
I 
I ,Fa1~ 
I too clayeJ. 
I SII8l1 st.es. 

'Poor-I -I wetness. 
I 
I Poor: 
I _bless. 
I 
I 

I~:· ... 
Improbable: IlIProbabl-e: I Poore 

.~ eKOeSS ff.Du. . .. t: .... cess. 1f.Du. 

I Probable__---- -I IIIprabable: 

I " , . ,.' . i I too saDC1.r. 
I "~~~~\h ' 

~~~ I ' 
'PrObabIe- -·----~~ ... -I~iablble: 
f I too ....... " 

I I 
I I 
I I 

i L, • 
" 

,r"? I too-sanQr, 
·:<t~I.~'~ . wtaess. 

!bar: 
too .... 
..... salt, 
wet.ss. 



. '~ ~f" •.• , '''~ .. 
: . ~: .. 

Galveston County • Texas 

Ms: 

, 
I , 

MustaDI, diflltlf 
.. 1iDe- t . go •• _.- Poor: 

_toe ••• 

='~!!--Il'oor: . 
1 vet.Desa.' 

_..,. I 
Mllatanq- _..... -- -IPoor: 

1 _taesa. 
. , -. _______ :.' _______ 1 Poor: 

, , I wetlless. , 
Ma: • 1 
lastang----·· • '--IPoor: I wet.Desa. 

·1dtD 1D4., ' I 
Na···-----------··----IPoor: Ifuta ~ , , 1 low s._ ..... b . I ~ .. ~~ , 

M~ 'd)l~~.i:. ..tDesa, 
:· .. ·t; .. o~. ';' 1 sbr1Dk-swell. 

. ~'~~" Ms-·;.-----' ,'.il' ' •• ___ a' Poor: 

11K: ,." :' .~ 

I 
1 

I 
1 

Granl 

I 1 
1 I 
I I 
'Prabable. ~ ---------IIllprObable: 
, . , too AD4J. 

IPrcbable=====·=======llIprablble: 
1 too saacJr. 

I 
I

Prabable------------I'IllprOb4ble: 
too MD4J. 

1 IJIProbable: IlJIprObable: 
I excess fines. 1 excess fiDe •• 

I I 1 , 
,Prabable-------------'lIIIprobable: 

IIIprobable: 
excess fiDes. 

lIIprabable: 
excess fiDes. 

too S8D4J. 

IIIprobable: 
excess f1Dea. 

IlIProbable: 
excess fiDe •• 

... c,>" ' I' wet ...... 

Nus· ..... ", .~ - Poor: IlIIprobable: lIIIprabable: 
,~':" ' ' IWtDeas. _CUB flDes. ....,... ft..... 

Gsl...taD--.====---IGood------·===-----= Prcbable========----=I~~: 

Pa.. 
,~"";,: ,l1u 

, .1 I 
'lJIprabable: IlJIprabable: PI • •••• --••••••• ---- Poor: 

~" n..eo . low atnDttb, 
~." _tnea •• 

_ •••• ~.----•••••••• v.· Pa1r: _&De . _tDM •• 

SeB---------,···-·_ .. - Poor: 
Si ..... 1cN au.ttb, 

. .-'-a. 
StA: 
Stowell-------------- fl£rl ...... 

'. 

I acess fin.. exce.s fiDes. 

I 
PrObeble-----~-------Ix.probable: 

. too ADIlJ. 

lJIprobeble: I IIIprob8ble: 
_cess f1Dee. , excesa fa-. 

~le: 
tIWllaJW • 

I 

IIIproIHd)le: 
too ADdJ. 

I 
1 
1 

1 
1 
1 

~l 

,--I~-

I 
too -RD4J .... , 
wtDees. 

Poor: I too MD4J, 

I 
excea Alt, _a... 

I 
1 Poor: 

I too MD4r, _a.... 
'Poor'_b.., 1_ alt. 

'Poor-

I
, too-AD4J , ..tDe8a., 

'Poor: 

I ..... Alt,' 
wtDeD, , excess __ • 

'Poor: I ...... ' 

l
ex~ Alt. 

Poor: 

I ==-~t. 
'Poor: I tao..or. 

I 
'Poor: 

too c1aJe7, 
.... salt, 
wt_s. 

Pair: 
too _.sr. 

Poor: . 
.,... salt. 

Pair: 
too ....sr. 
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TABLE l3.--CONSTRUCTION MATERIALS--Continued 

Map symbol and 
soil name 

I , , 
I 
I 

Roadfill 

SU: . I 
Leton----------------1Poor: I low strenqth, 

I wetness. 

Ta--------------------1poor: 
Tatlum I low strenqth, 

I wetness. 

I 
Tc, Tm, Tx------------Ipoor: 
Tracosa t low strenqth, 

wetness, 
t shrink-swell. 

Va--------------------1Poor: 
Vamont t low strenqth, 

wetness, I shrink-swell. 

Ve--------------------1Poor: 
Verland t low strenqth, 

wetness, 
t shrink-swell. 

Vn'--------------------I Poor: 
Veston t low strenqth, 

. I wetness. 

Vs--------------------1Poor: 
Veston 

Vx: 
Veston, stronqly 

low strenqth, 
wetness. 

saline-------------- Poor: 

Veston, sliqhtly 

low strenqth, 
wetness. 

saline-------------- Poor: 
t low strenqth, 
I wetness. 
I 

I 
I 

Sand 

I Improbable: 
f excess fines. , 
I Improbable: I excess fines. 

t 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
I excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Gravel 

Improbable: 
excess fines. 

Improbable: 
~xcess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Improbable: 
excess fines. 

Soil Survey 

i I Topsoil 

I , 
I 
I 
tPoor: 
I wetness. 

I 
'Poor: 
, excess salt, I excess sodium, 
I wetness. 

'poor: 
I too clayey, I excess salt, 
I wetness. 

'Poor: 
t too clayey, 
, wetness. 

I 
'Poor: 
t thin layer, 
I wetness. , 
I Poor: I excess salt, 
, wetness. 

I Poor: I excess salt, 
wetness, I excess sodium. 

I 
I 
'Poor: I excess salt, 
, wetness, 
, excess sodium. 

I 
I Poor: I excess salt, 
I wetness. 
I 



Galveston County, Texas 

TABLE 14.--WATER MANAGFJmrr 

[Same teras that describe restrictive soil features are defined in the Glossary See text for definitions 
of "slight," "moderate," and "severe." Absence of an entry indicates that·the soil was not evaluated. 
The 1nforution in this table indicates the dominant soil condition; it does not e11a1nate the need 
for onsite investigation] 

Map symbol m:td I Pond i blibankDlents , i 
soil. name I reservoir I dikes, and I 

AqUIfer-fed 
excavated 

ponds I areas I levees I 
. I I I 

~ AaB---------------Is1ight-----------lSevere: I Severe: 
Arents I I hard to pack, I slow refill. 

I I wetness. I 

Ar----------------'S1ight-----------'Severe: I Severe: 
Aris I I wetness. I no water. 

I , I 
aa----------------'Slight-----------

'
Severe: I Severe: 

Bacliff I I hard to pack, I slow refill. 
I I wetness. I 
I I I , , , 
I I I 

Be----------------'Slight-----------'Severe: I Severe: 
. Bemard I I hard to pack, I slow refill. 

I I wetness. I 

Bb. 
Beaches 

an· , , , 
~mard----------'Slight-----------'Severe: 'Severe: I I hard to pack, I slow refill. 

I , wetness. I 

Edna-------------'Sllght-----------'Severe: 'severe: I I hard to pack, I no water. 
I I wetness. , 

Bu· I I I 
~rnard----------ISli9ht-----------ISevere: I Severe: 

I I hard to pack, ,slow refill. 
I , wetness. I 
I I I Urban land. I . I I 

ca---------------- IS1i9ht----------- I,Severe: I Severe: 
Cap1en I I hard to pack, I slow refill, 

I I excess salt, I salty water. 
I I ponding. I 

Ct· I I I 
~1.n-----------IS1i9ht-----------,'Severe: I Severe: I , hard to pack, I slow refill, 

I I excess salt, I salty water. 
I I poDding. I 

Tracosa----------IS11ght-----------ISevere: . I Severe: 
" I excess sodium, I salty vater, 
I I excess salt, I slow refill. 

I 
I ponding. I 

Ed----------------,S11ght-----------ISevere: I Severe: 
Edna I ' bard to pack, I no vater. 

I wetness. , 
I I I 

i Features affectIng--I i 

I Drainage I Irrigatioa 
I I , I 
I I 
'Peres slOWly-----'Wetness, 
I I slow intake, 
, , peres slowly. 

'Peres slOWly-----' Wetness , 
I I soil blowing, I I peres slowly. 

lPeres slowly-----'Wetness, I t slow intake, 
I I peres slowly. 
I I 
I I 
I I 
'Peres SlOWly-----IWetness, I I peres slowly. 
, I 
, I 
'Peres SlOWly-----1 Wetness, 
, , peres slowly. 
I , 
'Peres SlOWly-----IWetness, 
I , peres slowly. , , 
I , 
IPeres slowly-----1Wetness, I I peres slowly. 
, I 
I , 
, I 
I Ponding, Iwetness, I peres slowly, I peres slowly, 
, flooding. , flooding. 

I I 
I I 
I Ponding, Iwetness, I peres slowly, I peres slowly, 
I flooding. I flooding. 
I I 
'Flooding, I Flooding, I peres slowly, I peres slowly, 
I excess sodiua. I excess so411111. 

I I 
IPeres slowly-----'wetness, 
I I peres slowly. 
, I 
I . I 
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160 Soil Survey 

TABLE 14.--WATER MANAGEMENT--COntinued 

i Limitations for-- i Features affecting--
Map symbol and I '--~pO=on=:a:r----r'EDIb~a::n:tkille=n=t~s:,;;,;';;"'~i -"'xqu=:,!r,f~e:-::r:"""'-7fe~a:r--4I---":"::::'::::'::::"";i~;:';;';='-'---

soil name ,reservoir dikes, and I excavated 1 Drainage I Irrigation 
t areas levees, ponds, I 
, 'I 1 

Es: I , , , , 
Edna----~--------'Slight-----------ISevere: I Severe: IPercs slow1y-----lwetness, , I I hard to pack, ,no water. t percs slowly. 

I I wetness. I I 

Aris-------------I Slight-----------I Severe: I Severe: Peres slowly-----Iwetness, 
I 1 wetness. I no water. I soil blOWing, 
I .1 1 I percs slowly. 

FO----------------'Slight-----------, Severe: 1 Severe: Flooding, Flooding, 
Follet I I excess sa1~, I salty water. percs slowly, I percs slowly, 

, I excess sod~um, , excess sodium. I excess sodium. 
, , ponding. , I 

rr----------------1Slight-----------1Severe: 'I Severe: Wetness, 1 Wetness, 
Francitas I : hard to pack, ,no water. percs slowly, I excess salt, 

, , wetness, I excess salt. ,slow intake. 
I , excess salt. , , 

GaB---------------1Severe: I Severe: 'Severe: IDeep to water----IDrouqhty, 
Galveston I seepage. I see~age, : cutbanks cave. , , fast intake, 

I I pip~ng. I I , soil blowinq. 

Gc: I.' , I I 
Ga1veston--------lsevere: I Severe: I Severe: IDeep to water----'Droughty, 

1 seepage. I seepage, : cutbanks cave. I . I fast intake, 
I . I piping. I I , soil blowing. 

Nass-------------Jsevere: 'Severe: 'Severe: 'Ponding, 1 Ponding, 
I seepage. .piping, cutbanks cave, I cutbanks cave, I fast intake. 
I ponding, salty water. I flooding. I 
1 excess salt. I I 

Gd: ' I I I 
Galveston--------1Severe: Severe: Severe: IDeep to water---~tDroU9hty, 

seepage. seepage, cutbanks cave. , , fast intake, 
piping. 'I soil blowing. 

Urban land. 

Ga---------------- Severe: Severe: 
seepage, 
pipinq. 

Galveston seepage. 

Ha-----------~--- S11qht----------- Severe: 
Harris . hard to pack, 

wetness. 

lmA--------------- Slight----------- Severe: 
Ijam I hard to pack, 

, wetness. 

ImB---------------IS1i9ht----------- Severe: 
Ijam . , hard to pack, 

I wetness. 

Iu: I . 
Ijam-------------'Slight----------- Severe: 

: hard to pack, 
I wetness. 
I 

Severe: I cutbanks cave. 

I 
I Severe: I slow refill. 

I 
'Severe: '. I slow refill. 

I 
'Severe: I slow refill~ 
I , 
'Severe: I slow refill. , 
I 

, I 
1 I 
1 Deep to water----.' Droughty, 
I I fast intake, I I so~l blowing. 

Ipercs slowly, 'wetness, 
, flooding, I slow intake, 
I excess salt. I .excess salt. 

'Peres slowly, 'wetness, 
excess salt. I slow intake, 

Peres slowly, 
slope, 
excess salt. 

Peres slowly, 
excess salt. 

I peres slowly. 

'wetness, 
I slow intake, I peres sloWl, .• 

Iwetnes., 
I slow intake, I peres slowly. 
I 



Galveston County, Texas 

TABLE 14. --WATER MANAGEMENT--continued 

" LImItatIons for--
Map sytlbol and POna 

soil name , i fDbanJallents, " , reservoir I dikes, and , 
, areas , levees I 
I , , , , , 
I , , Iu: 

Urban land. 

XQiiller-led 
excavated 

ponds 

, , , 
Ka----------------'Severe: I Severe: 'Severe: 
branJcawa : seepaqe. , pipinq, I salty water, 

, , pondinq, , cutbanks cave. 
I , ~~~ s~t. , 

KeA, KeB---------.'Sliqbt-----------'Severe: 'Severe: 
Kemah I . bard to pack, I slow refill. 

, wetness., 

Ku: I , 
Kemah------------'Sliqbt----------- Severe: 'Severe: I hard to pack, I slow refill. 

, wetness. I 
I , , , 

LaA---------------'Sliqht----------- Severe: 'Severe: 
Lake Charl.es I hard to pack, I slow refill. 

I wetness. I 

LaB---------------'Sliqht------~---- Severe: 'Severe: 
Lake Charles I I hard to pack, I slow refill. 

, . ,wetness.. , 

Urban land. 

Lb- I , I 
~e Cbarles-----'Sliqht-----------'Severe: 'Severe: I hard to pack, I slow refill. 

, wetness. I 

Urban land. I I 
Le----------------'Moderate: Severe: 'Severe: 
Leton I seepaqe. wetness. I slow refill. , , 

Ls- I I 
~ton------------IModerate: Severe: 'Severe: 

I seepaqe. wetness. I slow refill. 

Aris-------------'Sliqbt----------- Severe: I Severe: I . wetness. , no water. 
, I 

Lx- I , 

~ton------------IM~:: S:::!:;s. 1s:re~:'fl11. 
Lake Cbarles-----ISliqbt-----------,Severe: I Severe: 

I , hard to pack, ,slow refill. . I , wetness. I 

Ma----------------'Sliqbt-----------lSevere: I Severe: 
Mccarey I I wetness. I slow refill. 

, I I 
I I I 

i 
1 
1 
I , 
I , , 

Features affectlng:
I 

Drainaqe I Irriqatioo 

I 
1 , 
1 , 

'Pondinq, 1 . 1 Pondlnq, 
floodinq, 
subsides. 

1 floodinq, 
, excess salt. 

1 
Peres SlOWly-----IMetness, 

I peres slowly. , , 
Peres SlOWly-----tWetness, 

, peres slowl,. , 
I 

,Peres slOW1,------IWetness, 
, 1 slow intake, 
, I peres slowl,. 
, 1 ,Peres slowly, ,Wetness, 
, slope. , slow intake, 

. , , peres slowly. , , 
Iperes slOWly-----lHetness, 
, I slow intake, 
1 , percs slowl,. 
, I 

I Floodinq, I Hetness, I peres slowly. I peres slowl" 
1 I. floodinq. 

\Peres 81OW1Y-----\wetDeSS. 
, 1 peres slowl,. 

1 Peres slowly----I Metness, 
, . , soil blowinq, 
, , peres slowly. 
, 1 
lPeres SlOWly-----tWetness, 
, , peres slowl,. 

I Percs slowly-----l Hetness , 
, , slow intake, 
I , peres slowl,. 

'Favorable--------'Metness, 
I I· peres slowly, 
, , erodes easil,. 
I I 
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162 Soil Survey 

TABLE 14.--WATER MANAGEMENT--Continued 

i LImItatIons for-- i Features aff~tInq--
Map symbol and ,'--""""",,po~n~dr----r;;;Sbrr~an~kiIle~~n"r"ts~,;;';:;"'--r-.. xqu'-'-I"'fr-e--r--f"'e"""ld--'-I ---':'::::':::=::"':;i~~=""---

soil name I reservoir dikes, and excavated I Drainaqe 'Irriqation , I I areas levees ponds I I 

" " Mb. I I " 
M~areY----------ISliqht-----------ISevere: Severe: lFavorab1e--------IWetness, 

, , wetness. slow refill. , , peres slowly, 
I I " erodes easily. 

Alqoa------------ISliqht-----------'Moderate: Severe: I Favorab1e-------.Iwetness, 
I pipinq, no water. I I erodes easily. 
I wetness. I I 

Me: I I I 
Moearey----------IS1iqht----------- Severe: Severe: 'FaVorab1e--------

'
Wetness, 

, wetness. slow re~i11. I I peres slowly, 
I " erodes easily. 

cieno------------ISliqht----------- Severe: ,Severe: . 'pondinq, 'pondinq, 
, pondinq. I no water. : peres slowly. : peres slowly. 

Md:' '" Moearey----------ISliqht----------- ,severe: I Severe: IFavorable--------lWetness, 
, , wetness. I slow refill. I I peres slowly, 
I , , , , erodes easily. 

Leton------------IModerate: I Severe: 'Severe: lperes SlOW1y-----IWetness, 
I seepaqe. , wetness. I slow refill. I I peres slowly. 

Me:---------------JS1iqht-----------ISevere: I Severe: Iperes SlOW1y-----IWetness, 
Morey I , wetness. I slow refill. , , peres slowly, 

I , I , I erodes easily. 
Mf. . , I I I , 

Mbrey------------IS1iqht-----------'Severe: 'Seve~e: 'Peres slow1y-----'Wetness, 
, wetness.: slow refill. I I peres slowly, 

. , '" erodes easily. 

Leton------------IModerate: Severe: 'Severe: lPeres slawly-----'Wetness, 
, seepaqe. wetness. I slow refill. I I peres slowly. 

Mn----------------'Severe: Severe: 'Severe: I Floodinq, 'wetness, 
Mustanq I seepaqe. seepaqe, I cutbanks cave. I cutbanks cave. I drouqhty, 

I Pipinq" I I fast intake. 
I wetness., , I 

MP----------------'Severe: Severe: 'Severe: 'Floodinq, 'Wetness, 
Mustanq I seepaqe. seepaqe, I salty water, cutbanks cave, 'fast intake, 

, Pipinq" cutbanks cave. excess salt. I excess salt. 
, wetness., , 

MS:' , I 
Mustanq, Sliqht1Y', ' I 
saline----------, Severe: Severe: 'Severe: F100dinq, Iwetness, 

, seepaqe. seepaqe, I cutbanks cave. cutbanks cave. drouqhty, 
, pipinq, I t fast intake. 
, wetness. I I 

Mustanq, strOnqlY', ' : 
sa1ine----------, Severe: Severe: I Severe: F100dinq, ,Wetness, 

I seepaqe. seepaqe, I, salty water, cutbanks cave, ,fast intake, 
, pipinq, I cutbanks cave. excess salt. I excess salt. 
I wetness., I 
, , I 
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TABLE 14.--WATER MANAGfJreNT--COntinued 

i LImItatIons for-- i 'eatures affectIng--Map s)'llbol and 1--""POionruar--'il':':;Sba~aiikE*=n~t-=s~, ::':':"il-"xqu~r.IfP'!e~r~-"JII'fea~-4-I---.!.!~!!!~~i :.!!~~r::. __ _ 
soil name I reservoir I dikes,. and I excavated , Drainage II Irrigatiaa 

t areas I levees I ponds: I 

Urban land. 

Ha---------------- Slight----------- Severe: 
Harta wetness, 

NS---------------- Severe: 
Nass I seepage. 

I 
I 

Nx: I 
Nass-------------ISevere: 

, seepage. 

I 
I 

Galveston--------ISevere: 
I seepage. 

I 
I , 
I 

Pa. 
Pits 

excess sodium, 
excess salt. 

Severe: 
pipinq, 
pondinq, 
excess salt. 

Severe: 
pipinq, 
pondinq, 
excess salt. 

Severe: 
seepaqe, 
pipinq. 

Pd----------------ISli9bt-----------ISevere: 
Placedo II , bard to pack, 

ponding, 
I I excess salt. 

Sa----------------ISevere: I Severe: 
Sabine I seepage. , seepage, 

I , piping. 

SeB---------------ISlight-----------ISevere: 
Sievers I I piping. 

I I 
StA. I I 
St~ll----------ISevere: I Severe: I seepage. I seepage, 

I I piping. 
I I 

Severe: 
, no water. 

I 
I 
I Severe: 
I cutbanks cave, I salty water. 

I 
I 
I Severe: 
I cutbanks cave, I salty water. 

I 
'Severe: 

cutbanks cave. 

Severe: 
slow refill, 
salty water. 

Severe: 
cutbanks cave. 

Severe: I slow refill. 

I 
I 
: Severe: 
I no water. 

I 

IPercs slowly, 
I excess salt, 
I excess sodiua. , 
I IPondinq, 
I cutbanJts cave, 
I floodinq. 
I 
I 
I Pondinq, I cutbanks cave, 
I floodinq. 
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TABLE 14.--WATER MANAGEMENT--Continued 

i Li!£ta~ns for--
Map symbol and , Pond , a ents, ' 

soil name , reservoir : dikes, and : -
AqUifer-fed 
excavated 

ponds , areas I levees I 
, I I 

StA: , I 1 
Leton------------IModerate: 'Severe: 1 Severe: 

, seepage. , wetness. , slow refill. 
, -I 1 

Ta----------------'Slight-----------, Severe: - 'Severe: 
Tatlum' , excess salt, 'salty water, 

1 , exce~s sodium, ,slow refill. 
1 1 ponding. , 

Te, Tm, Tx--------'Slight-----------'Severe: 1 Severe: 
Traeosa I excess sodium, 'salty water, 

I excess salt, 1 slow refill. 
1 ponding. 1 

Va---------------- Slight-----------'Severe: 1 Severe: 
Vamont I hard to pack, 'SlOW refill. 

1 wetness. 1 
Ve---------------- Slight -----------1 Severe: - ,I Severe: 
Verland : wetness. I slow refill. 

Vn---------------- Moderate: 
Veston I seepage. 

I 
Vs----------------1Moderate: 
Veston , seepage. 

I , 
Vx: , 
Veston, strongly , 
saline----------IModerate: 

I seepage. , , 
Veston, slightly I 
saline----------fModerate: 

, seepage. , 
I 

1 I 
'Severe: 1 Severe: 
1 wetness, 1 slow refill, 
, excess salt. ,t salty water. 

1 Severe: 1 Severe: 
, piping, I salty water. 

wetness, 
, excess sodium. I 
1 1 
, .. 1 
I Severe: 'Severe: 
I piping, I salty water. 

wetness, I excess sodium. t 
1 I 
I Severe: I Severe: 
I wetness, I slow refill, I excess salt. ,salty water. 
I , 

i Features ~ffectlng--

1 Drainage 1 Irrigation 
1 I 
I I 
1 1 
1 1 
1 Flooding, 1 Wetness , 
I, peres slowly. I peres slowly, 
I 1 flooding. 

'Flooding, 1 Flooding, I peres slowly. I peres slowly, 
1 1 excess sodium. 
I , 
1 Flooding, 'flOOding, I peres slowly, 'peres slowly, 
1 excess sodium. I excess sodium. 

1 I 
' Peres slowly-----'wetness, I I slow intake, 
I_ , peres slowly. 

'peres SlOWly-----IWetness, 
, , peres slowly, 
1 1 erodes easily. 

:peres slowly, I Wetness , 
flooding, I peres slowly, . 

, excess salt. I excess salt. 

'Flooding, 'Wetness, 
, excess salt, 1 flooding, I excess sodium. 'excess sodium. 
, 1 , , 
, 1 
1 Flooding, 1 Wetness , 
, excess salt, I flooding, 
1 excess sodium. I excess sodium. 
I - 1 
1 , 
'Peres slowly, 'wetness, 
, flooding, , peres slowly, I excess salt. I excess salt. 
I I 
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TABLE 15.--ENGINEERING INDEX PROPERTIES 

['!'be sylbol ( means less than; ) means more than. Absence of an entry indicates that data were not est1uted. 
SolIe soils may have Unified classifications and USDA textures in addition to those shown. In geueral, the 
doatnant classifications and textures are shown] 

I - I I I 
~-------------I 0-60IClay-------------ICH ' A-7 
Arents I I ,I 

Ar---------------,' 0-20
'
rine sandy loam IML, CL-ML,IA- 4 

Aris , , SM SM-SC I 
120-321sandy clay loam, lCL ' IA-6, A-7 
I , clay loam, Silty, 1 
I , clay loam. I I 
,32-62,Clay, clay loam, ,CL, CH ,A-7 
, , silty clay lou., I 

aa--------------- I 0-35 IClay-------------' CH ' A- 7 
Bacliff 35-63IClay, silty clay ICH IA-7 

1 I I 
I I I 
I I I 

Be--------------- 0-10
'
Clay loaa--------ICL ' A-6, A-7 

Bernard 10-60IClaY, silty clay,ICL, CH IA-7 
I clay loam. I I 

60-65 ,Silty clay, Silty,CL, CH ,A-7 
I clay loam, clay , I 
I loam. I I 

Bb. 
Beaches 

iPraq- , Percentaqe passlnq i i 
'.nts I sieve nWiber-- 'LiqvJ.d 1 Plu-

" 
) 3 " " 10 " 40 " 200 " liait " ticity inches 4 I I I I I index Ipc£ t , , , ,PCt 

o 1100 195-100180-100175-1001 51-90 37-60 , , , , , 
o 198-100195-100195-100140-60: (25 NP-7 

o 100 195-100195-100155-75 1 39-48 18-25 , , , , 
o 100 195-100195-100160-80 1 42-62 21-36 , , , , 
o 100 '85-100

'
80-100

'
75-100' 55-65 35-45 

o 100 190-100180-100175-1001 60-85 35-60 
, , I , , 
1 , , , 
I I I I 

o 100 '98-100'90-100'90-95 I 30-49 12-28 
o ,98-100198-100\90-100190-1001 41-70 22-44 

o 1100 193-1~190-100175-9O I 41-65 25-45 
I I I , I 
1 1 , , , 

Bn- I I I 
airnard--------- , 0-10lclay lou--------ICL IA;;, A-7 

I 10-60 I Clay , silty clay, ICL, CH IA 7 
I I clay loam. I I 

Edna------------I 0-8 I Fine sandy loam ICL-~L, 'A-4, A-6 
I I I 8M SC, I 

I 8-60 I Clay , clay loam Ic~L, SC IA-7 

Bu- I I 1 I 
~rnard---------I 0-10

'
Clay loam--------ICL IA-6, A-7 

110-60IClay, silty clay,ICL, CH ,A-7 
I 1 clay loam., , 

Urban land. I I I I 
ea---------------I 0-161Mucky silty clay 'OH, MH IA-7 
Cap len I 1 loam. I 1 

,16-35,Clay, silty claY'I MH ,A- 7 
I I silty clay loam., I 
,35-60 ,Clay, clay loam, ,CH, MH, ,A- 7 
I 1 sandy clay l.oam. 1 ML" CL 1 

" Ct. " " ~1eD--------1 0-141Malcky silty clay IOH, MIl IA-7 

114-421c~~·si1ty c1ay,IMH IA-7 

I 
1 Silty clay loam. 1 1 

42-60 ,C1ay, clay 10", ICH, MR, ,A-7 
1 sandy clay lou. 1 ML, CL , 

I I I I 

I I I I I 
o I 100 '98-100'90-100'80-95' 30-49 12-28 
o 198-100198-100190-100190-1001 41-70 22-44 

I , , , , 
l 0 I 100 I 100 190-1001 45-65 I 23-34 6-15 

I I , , , 
o 1100 '98-100190-100160-80 I 50-72 28-46 

I I 1 1 I 
o '100 '98-100

'
90-100

'
80-95 1 30-49 12-28 

o 198-100198-100190-100190-1001 41-70 22-44 
, I , 
I , I 
I , , 

o 100 100 1100 195-100 I 50-90 I 15-45 

o 100 100 1100 195-1001 50-90 20-SO 

o 100 100 190-100190-1001 40-76 15-40 
, , I 
I , I 

o 100 100 1 100 195- 100 1 50-90 15-45 

o 100 100 1100 195-1001 50-90 20-SO 

o 100 100 190-100190-1001 40-76 15-40 
I , I 
I I I 



166 Soil Surve~ 

TABLE 15. --ENGINEERING INDEX P1OtER7IES--<:ontinued 

" 

" " classIfication 
Map syDlbo1 and Depth USDA texture • 

soil name " I, Unified I AASHTO , I , 
I In I " , I I 

Ct: I " 
Traoosa--------- 0-4 Ic1ay-------------1CH, CL IAi~~' 

4-60lc1ay loam, Silty tCH, CL 'A- 7-6, 
, clay loam, clay, I I A-6 
, silty clay., , 

Ed----------- O-S tFine sandy loam lCL-ML, IA-4, A-6 
Edna' , I SM-SC, , 

I I CL, SC , 
S-45 ,Clay, clay loam ,CH A-7 

45-60 ,Cl.ay, clay loam ,CL, CH fA-7 

Es: , " 
Edna------------ O-S I Fine sandY l.oam I CL-ML, I A-4, A-6 

I I SM-SC, , 
CL, SC 

S-23'C1ay, clay loam 'CH 'A- 7 
23-60IClaY, clay loam ICL, CH 'A-7 
50-65,C1ay, clay loam, ,CL, CH IA-7, A-6 

, sandy clay loam" , 
, sandy clay., I 

Aris------------ 0-211Fine sandy· loam IML, CL-ML,IA-4 
J' I SM, SM-SC , 
,21-32,Sandy clay loam, ,CL .,A-6, A-7 

- I I clay loam, silty, , 
I , clay loam., , 
,32-60,C1ay, clay loam, ,CL, CH ,A-7 
, I silty clay l.oam., , 

Fo---------------I 0-8 ILoam-------------ISC, CL, 'A- 4, A-6 
Fo11et " 'CL-ML I . 

I I . I SM-SC' I 
t S-60lStratified silty tCL IA-4, A-6, 
, I clay loam to, I A-7-6 
I I loam. I I 

Fr---------------, 0-13'C1ay-------------' CH ' A- 7-6 
Francitas '13-731C1ay, Silty clay ICH 'A-7-6 

GaB--------------, 0-6 'Fine sand--------'SP-SM, SM,I A-3, 
Galveston " , SP I A-2-4 I 6-60 1Fine sand, sand tSP- SM , SP tA-3, 

" " A-2-4 

Ge- " " ~lveston-------' 0-22'Fine sand--------'SP-SM, SM,'A-3, 
, I , SP I A-2-4 
J22-7olFine sand, sand ISP-SM, SP IA-3, 
" I I A-2-4_ 

Nass------------ I 0-6 IVery fine sand---'SM 'A-4 
J 6-60 1Loamy very fin~ -ISM, ML IA-4 
1 1 sand, very fine 1 , 
, 1 sandy loam, very 1 I 
I 1 fine sand, loaMY 1 , 
1 1 fine sand., , 
I I I I 

·trag- • percentage passIng " . i 
'ments I __ -.=.s;::;:ie:..:.v.=.e~n~u:::mb~e;=.r_--r-__ I Liqcdd I 
I ) 3 I • • • I 1111it , 
'inches I 4 " 10 " 40 " 200 I pct I - - I PCt , , , 

o 

o 

o 

o 
o 

o 

o 
o 
o 

o 

o 

o 

o 

o 

o 
o 

o 

o 

o 
o 

0-1 
0-1 

100 

100 

100 

, , 
100 t 90-100 t S0-95 

100 ' 90- 100 'SO-95 , I 
I I 
I , 

100 190-100145-65 
I I 

100 9S-100
'
9O-100

'
60-S0 

100 9S-100180-100170-S0 

I I 
100 100 '90-100145-65 , , 
100 9S-100 I 90-100'60-80 
100 9S-100

'
S0-100'70-S0 

9S-100 9S-100IS0-100155-S0 

I I I , 
9S-100 95-100195-100140-60 

100 95-100195:100'55-75 
I I 

100 95-100195-100160-80 , , 
100 100 170-100140-85 

I , 
100 100 I S5-100 I 51-S5 , , 

I I 
100 100 '95-100's0-95 

9S-100 95-100 1 95-100 1 SO-95 

'100 96-100
'
65-90 2-20 1 , . 

100 196-100165-90 2-10 

I I , , 
100 196-100165-90 2-20 

100 196-100165-90 2-10 

I I 
90-100'90-100'SO-I00 36-50 
90-100'90-100,'SO-I00,'36-75 , I ., 

I I I I , , , , 
I I I I , , , , 
I I I I 

39-66 

39-66 

23-34 

50-72 
41-60 

23-34 

50-72 
41-60 
30-60 

(25 

39-4S 

42-62 

20-40 

28-44 

51-65 
60-90 

(30 

(30 

(30 

(30 

(25 
(25 

P1as
ticit] 
index 

18-39 

18-39 

6-15 

28-46 
20-36 

6-15 

28-46 
20-36 
13-35 

NP-7 

18-25 

21-36 

5-20 

9-21 

30-40 
40-65 

NP-3 

NP-3 

NP-3 

NP-3 

NP-3 
NP-3 
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TABLE l5.--ENGINEERING INDEX PROPERTIES--Contlnued 

• • I ~!assIllcatlon Map symbol and IDeptbl 
, "rag- I Percentage passIng I i 

USDA texture , 
I-nts I 'Liquid I soil name 1 Unified , AASHTO sieve DllJlber-- Ples-

I I > 3 , , , , li.it 1 ticity 
I!n I 

, 
'inches , 4 1 10 

, 
40 

, 
200 , 1 index I , 

I Pet 1 , , , , , 
-I , PCt 

1 I , , -
Gd: 1 1 , 1 
Ga1veston------- 0-20tFine sand-------- SP-SM, SM,IA- 3, 0 

, 
100 196-100165-90 2-20 (30 NP-3 

I SP 1 A-2-4 
, 

20-601Fine sand, sand SF-SM, SP 'A-3, 0 
, 

100 '96-100'65-90 2-10 <30 NP-3 
I : A-2-4 

, , , , , I 
Urban land. I , , 1 I I , I I , 

Gs--------------- 0-2l ltoamy fine sand SM IA-3, 0 I 100 196-100165-90 15-30 <30 NP-3 
Galveston I A-2-4 

, , , 
21-601Fine sand, sand ISP-SM, SP IA-3, 0 I 100 170-85 160- 75 2-10 (30 NP-3 , 

, " A-2-4 I , I 
HI--------------- 0-13 IClay-------------'CH 'A-7 0 '98-100'85-95 '70-95 70-95 65-80 40-55 
Harris 13-601c1ay, silty clay ICH IA-7 0 \98-100194-100190-100 80-90 60-75 40-55 

ImA-------------- 0-10 IC1ay-------------I CH , CL IA- 7 0 198-100190-100190-99 70-95 45-80 25-55 
Ijam 10-56 IC1ay-------------'CH 'A-7 0 '100 190-100190-100 80-98 60-85 35-55 

56-61Isand-------------'SP-SM, SP 'A-3, 0 : 100 \96-100165-90 2-10 <30 NP-3 
I 1: A-2-4 1 1 1 

naB-------------- 0-12 IC1ay-------------'CH, CL 'A-7 0 198-100'90-100190-99 70-95 45-80 25-55 
Ijam 12-60'C1ay-------------ICH 'A-7 0 \ 100 \90-100\90-100,80-98 60-85 35-55 

'I 'I 
Iu. I' 1 1 I 1 1 1 
Ijam------------, 0-12'C1ay-------------'CH, CL IA- 7 0 '98-100

'
90-100190-99 170-95 45-80 25-55 

112-60IC1ay------------- CH IA- 7 0 1 100 190-100190-100180-98 60-85 35-55 , I I 
i Urban land. I I , I 1 , I 

I , , , , , , 
Ka--------------- I 0-18 1MUCty loam, SM, SM-SC,'A-4 0 198-100195-100170-95 145- 75 (25 NP-7 

rl Karankawa 1 mucky fine sandy CL-ML, MLI , 1 1 , 
, loam. I 

0 '98-100195-100170-95 140-75 <25 NP-7 18-38
1
Fine sandy loam, SM, SM-SC"A-4' 

~t 1 loam, very fine CL-ML, ML, , , , , 
sandy loam. , 

198-100195-100'65-95 ' 35-65 38-601Loamy fine sand, SM, SM-SC"A-4 0 (20 NP-5 , " 
~ 

I loamy very fine ML, CL-ML 1 I , I , sand, very fine 1 , , , 
1&Il! ~ I sandy loam. I . I , 
tl 1eA-------------- 0-151Si1t loam, loam, ,ML, CL, 'A-4 0 100 100 190-100 170-90 22-32 3-11 

Keab fine sandy loam., CL-ML , 
'90-100'70-95 , tl 15-38'Clay, clay loam CH A-7-6 0 100 100 51-76 30-49 

38-601clay, clay loam, 'CL, CH, SCIA-7-6 0 100 100 \80-1001 36-95 44-76 22-49 
I sandy clay loam. 1 , 1 , 

t! KeB-------------- 0-17'Si1t loaa--------IML, CL, lA-4 0 100 100 '90-100 '70-90 22-32 3-11 
K_ab , CL-ML 

, , 
tl l7-35 Iclay, clay loam ICH IA-7-6 t 0 100 100 '90-100 '70-95 51-76 30-49 

... 35-70
I
C1ay, clay loam, ICL, CH, SC,A-7-6 , 0 100 100 180-100136-95 44-76 22-49 

I sandy clay loam., , 1 , 1 
tI. .. Ku: I " 

, , , 
"I' laaab----------- 0-15'Silt loam--------'ML, CL, IA-4 

, 
0 100 100 190- 100 170- 90 22-32 3-11 

, I CL-ML 
, 

15-38IC1ay, clay loam ICH IA-7-6 
, 

0 100 100 190- 100 '70-95 51-76 30-49 
38-60IClay, clay loam, ICL, CH, SC,A-7-6 

, 
0 100 100 '80-100136-95 44-76 22-49 , 

, sandy clay loa. I , , , , 
Urban land. 

, , 1 I , I 
t· 

, , , , , , 
I I I I I I 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 
) 

Map syllbol and jDepthj USDA texture I ctassltf ... Hon 
soil name 1 1 : Unified 1 AASHTO 

1 1 I 1 

'IFraq- i Percentaqe passinq i i · 
I ments " sieve number-- , Liquid . P1as-

> 3 iii " limit II tic1tl 
1 inches' 4 I 10 , 40 I 200, I 1!d!!l 
I Pet Itt t I Pet . 

o I 100 '99-100'80-100'75-100' 64-80 40-55 
o '98-100198-100180-100175-1001 54-90 37-60 

o 1 100 '99-100180-100'75-1001 64-80 40-55 
o 198-100198-100180-100175-1001 54-90 37-60 , , , , , 
o 1 100 199-100180-100175-1001 64-80 40-55 
o 198-100198-100180-100175-1001 54-90 37-60 

, , I 
1 1 1 

o 100 98-100195-100145-98 t 21-30 5-12 
, I I 

o 100 98-100195-100151-98 1 30-43 14-26 

1 1 1 
I I , 
, 1 , 

o 100 98-100195-100145-98 1 21-30 5-12 

o 100 98-100195-100151-98 f 30-43 14-26 
, , I 
1 1 1 

o 98-100 95-100195-100140-60 I (25 NP-7 

o 

o 

o 

o 

100 ,95-100195-100155-75 t 39-48 18-25 
, , I , 

100 195-100195-100160-80 1 42-62 21-36 

1 1 1 1 , , , , 
100 198-100195-100145-98 I 21-30 5-12 

100 198-10019~100151-98 I 30-43 14-26 

1 1 1 1 
I , , 1 

o 100 199-100'80-100'75-100' 64-80 40-55 
o 98-100198-100180-100175-10~1 54-90 37-60 

o 98-100195-100170-95 150-75 r 20-35 5-15 
0-5 90-100 ,90-100,85-98 ,60-95 1 25-50· 8-25 

0-5 70-95 170~95 170-95 150-85 I 25-40 8-18 

0-5 95-100190-100180-100135-95 1 37-50 16-25 

1 1 1 1 I , ' , 
o 98-1001195-100190-100170-95 26-40 5-18 

0-5 70-95 ,70-95 , 70-95 ,50-85 25-40 8-18 , , , 
o 98-100',95-100190-100170-95 

0-5 90-100,90-100,85-100,60-95 , , , 
0-5 95-100193-100'80-100135-95 

I I I 
I , I 

26-40 
25-40 I , 
37-50 , , 

1 
I 

5-18 
8-18 

16-25 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--continued 

IDep60'bi " classifIcatIon 
Map symbol and I '" USDA texture , 

soil name lit Unified I AASHTO 

Ms: 
Mustang, 
sliqbt1y saline 

I , 'I 

'Fiag- , Percentage passing 
'llellts , sieve nUllber--

, i 

')3' iii 
I inches I 4 I 10 , 40 I 200 
I Pet I I I I 

I Liquid I PluI U.ait t1city 
I I inda 

I , , , 
1 I 1 I 

o 198-100195-100170-95 '50-75 
0-5 ,90-100,90-100,85-98 160-95 

0-5 t 70-95 t 70-95 t 70-95 ISO-85 

1 1 1 1 
o 198-100195-100185-100151-70 
o ,98-100,95-100,90-100,60-85 

1 , , , , , , , 
o '98-100'95-100'70-95 'SO-75 

0-5 1 90-1001 90-H>O 1 85-98 '60-95 

0-5 '70-95' 70-95 '70-95 t 50-85 

o 

o 

o 
o 

o 
o 

o 

o 

, , , 
100 198-100195-100145-98 

100 198-100195-100151-98 

I 1 1 , , , 
100 ' 95- 100 '90-100'75-95 
100 '95-100'90-100185-95 , , , 

I I 1 
100 '95-100'90-100'75-95 
100 195-100190-100185-95 

I 1 1 
100 198-100195-100145-98 

100 198-100195-100151-98 , , , 
1 1 1 

0-3 85-100:80-100:60-80: 2-12 

0-3 85-100180-100160-80 1 2-12 , , , , 
0-3 185-100180-100160-80 2-12 

0-3 '85-100'80-100'60-80 2-12 , , , 
, I I 
1 , , 
I 1 I 

0-3 185-100180-100160-80 2-12 

0-3 '85-100180-100160-80 2-12 , , , 
1 I I , " , 

0-3 185-100180-100160-80 2-12 t 
0-3 185-100180-100160-80 2-12 t 

I " , I I I I 

Pet 

20-35 
25-50 

25-40 

28-40 
32-42 

20-35 
25-50 

25-40 

21-30 

30-43 

23-40 
34-50 

23-40 
34-50 

21-30 

30-43 

(25 

(25 

(25 

(25 

(25 

(25 

(25 

(25 

5-15 
8-25 

8-18 

15-25 
20-30 

5-15 
8-25 

8-18 

5-12 

14-26 

5-18 
14-30 

5-18 
14-30 

5-12 

14-26 

NP-3 

NP-3 

NP-3 

, NP-3 

NP-3 

NP-3 

NP-3 

NP-3 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--COntinued 

" " " ClassIfIcatIon 
Map symbol and ,Depth I USDA texture • 

soil name " I Unified I AASHTO 

I ~ Itt 
Mt. I I I I 
~tang---------I 0-14

'
Fine sand--------'SW-SM, 'A- 2- 4, 

I I I SP-SM, spi A-3 
114-601Fine sand, sand ISW-SM, IA-2-4, 

I I SP-SM, SP , A-3 

Nass------------ 0-4 ILoamy very fine ISM 'A- 4 
I sand ., I 

4-60tLoamy·very fine ISM, ML IA-4 
I sand, very fine I I 
I sandy loam, very I I 
I fine sand. I I 

Mu: I I I 
Mustang--------- 0-lS

'
Fine sand--------I.SW- SM, 'A- 2- 4, 

I I SP-SM, spi A-3 
lS-60 lFine sand, sand ISW-SM, IA-2-4, 

I I SP-SM, SP, A-3 

1 " I I 1 
Urban land. 

Na--------------- 0-9 tFine sandy loam lsc, CL, IA-4, A-6 
Narta I ,SM, ML I 

9-60 ,Si1ty clay, c1aY'ICH, CL ,A-7-6 
, clay loam, s.11ty I I 
I clay l.oam. I I 

Ns--------------- 0-27
'
Very fine sandy· IML 'A-4 

Nass " loam. I I 
127-651Loamy very fine ISM, ML IA-4 
1 I sand, very fine 1 1 
I I sandy loam, very , 
1 1 fine sand. I 

Nx. I 1 1 
~ss------------I 0-10 1Loamy very fine SM ' A- 4 

I I sand I 
'10-60'Loamy·very fi~e SM, ML IA-4 
, 1 sand, very f~ne 1 
1 I sandy loam, very 1 
1 1 fine sand, loamy I 
I 1 fine sand. , 

Ga1veston-------, 0-11
'
Fine sand-------- SP-SM, SM,I A-3, 

, . SP 1 A-2-4 
11-60',Fine sand, sand SP-SM, SP I,A-3, 

, , A-2-4 
1 , 
, 1 
I , 

Pa. 
Pits 

Pd--------------- 0-36
'
C1ay------------- CL, CH 'A- 7-6 

Placedo 36-60lStratified clay ICL, CH IA-6, 
I to fine sandy 1 1 A-7-6 
I loam. . I 1 

Sa--------------- 0-14'LOamy fine sand ' SP- SM, SM,I A-3, 
Sabine I lisp 1 A-2-4 

'14-75IFine sand, loamy ISP-SM, SM,IA-3, 
I 1 . fine sand. I SP 1 A-2-4 
I I I I 

, Frag- , Percentage passIng' i 
'ments I sieve number-- 'Liquid I P1as-
I > 3 I , , , I limit I tlcity 
lipc~esl· 4 I 10 ·1 40 1 200 I I index , , , , ,~t 

1 I , 1 , 
0-3 IS5-1ooIS0-1oo160-SO 1 2-12 1 (25 NP-3 

0-3 IS5-1oolso-loo'60-S0 I 2-12 " (25 NP-3 , , 1 , 
, , I , , 

0-1 '90-100 1 90-100 1 SO-l 00 1 36-50 1 (25 

0-1 190-100 190-100 1 SO-loo '36-75 
, , 1 , , , 
1 1 1 , , , 

0-3 IS5-100IS0-100160-S0 2-12 

0-3 IS5-1oolso-100'60-S0 2-12 , , , 
1 , , , , , 
I , , 

o . I 100 '100 '100 36-75 1 , , 

(25 

(25 

(25 

(30 

o 19S-1ool 95-1001 90-100 , 60-S0 4S-66 , , , , 
, , , I 

0-1 190-100190-100190-100151-75 

0-1 1 90-100 1 90-1001 SO-lool 36-75 

(25 

(25 , , , , 
1 , , , , , , , , , , , 

0-1 190-100 190-100 ISO-lOO 136-50 

0-1 '90-1OO
'
70-S5 '60- 75 ' 36- 75 1 1 1 

(25 

(25 

o 

o 

o 
o 

o 

o 

, , ,. , ., , . , , , 
1 1 1 

100 '96-100165-90 I 2-20 (30 
I I I I 

100 '70-S5 '60-75 I 2-10 " (30 
I I I I , I , 
, 1 1 , 
I , , , 
I 1 1 1 

100 '9S-1oo'95-1oo'S5-1oo l 45-70 
100 19S-1oo '95-1oo'75-100' 35-60 , 1 1 1 1 , , , , , , , 
100 '95-100'65-90 I 2-20 1 (30 

100 195-1ooI65~90 I 2-20 J (20 , , , . , 
I I I I 

NP-3 

NP-3 

NP-3 

NP-3 

NP-15 

35-45 

NP-3 

NP-3 

NP-3 

NP-3 

NP-3 

NP-3 

25-45 
20-40 

NP-3 

NP-3 
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TABLE IS. --ENGINEERING INDEX PROPERTIES--COntinued 

Map symbol and I Depth I USDA texture Classlffcation i=:~; i pe!~:!a:~a;~~nq 
soil name I I Unified I AASHTO I > 3 I iii 

I I I I inches I 4 I 10 I 40 I 200 In I I I I I , 

i i 

'Liquid I 
, U.-it I , , 
I Pet I 

22-40 
28-50 

20-45 

(25 
30-50 

21-30 

30-43 

33-46 

30-55 

39-66 

39-66 

39-66 

39-66 

39-66 

39-66 

39-66 

39-66 

58-66 
62-76 

36-56 

56-76 
42-76 

171 

Plas
ticity 
index 

8-20 
10-28 

5-25 

NP-3 
15-30 

5-12 

14-26 

12-23 

11-30 

18-39 

18-39 

18-39 

18-39 

18-39 

18-39 

18-39 

18-39 

35-41 
38-49 

17-33 

33-49 
22-49 
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TABLE l5.--ENGlNEERING INDEX PROPERTIES--Continued 

I' " " Classification 
Map symbol and Depth USDA texture ' 

soil name I I I Unified I AASHTO 
I I I , 
I~ I I I 

Vn--------------- I 0-13 ILoam-------------
'
ML, CL-ML IA-4, A-6 

Veston I 13-68 I Stratified silty JCL, CH IA-6, A-7 
, I clay loam to, , 
I , fine sandy 10am~1 I 

Vs---------------I 0-10Itoam-------------1ML, et-ML IA- 4 
Veston IlO-60lStratified silty ICL, CH IA-6, 

I I clay loam to 1 1 A-7-6 
1 I fine sandy loam. , 1 

VX. I 1 I I 
V;ston strongly I 1 I 1 
salin~--~------I o-loILoam-------------'ML, CL-ML IA-4 

JlO-28lStratified silt let-ML, CL IA-4, A-6 
1 I loam to fine I' , 
, 1 sandy loam. 1 , 
128-60,Stratified silty ICL, CH ,A-6, 
1 I clay loam to 1 1 A-7-6 

fine sandy loam. , 
'6o-65'Clay-------------l cH A-7-6 I' I 1 I 

Veston, slightly' I 'I 
saline---... ----- I 0-10ILoam-------------1ML, CL-ML IA ... 4, A-6 

JlO-28JStratified silt JCL-ML, CL IA-4, A-6 
I I loam to fine, I 
I sandy loam. 
,_28-60 1 Stratified silty ICL, CH IA-6, A-7 
I . I clay loam to I I 
I , fine sandy 10am.~ ~ I 
" I I 

"rag- , Percentage passing 
Iments I sieve number--, > 3 I , , , 
I inches , 4 , 10 , 40 '200 
I Pet Itt I 

o '98-100'98-100
'
80-100-'51-85 

o 198-100'98-100'90-100180-95 lit , , , , , , , , , 
o '98-100'98-100180-100151-85 
o ,98-100

1
98-100,90-100,80-95 , , , , , , , , 

, , I , , , , , 
o '98-100'98-100'80-100'51-85 
o 198-100198-100'85-100'60-85 , , , , 
o '98-100

'
98-100'90-100'80-95 , , , , , , , , . 

o '98-100 198-100'90-100'85-95 I , I , , , , , 
o 198-100'98-100'80-100151-85 
o '98-100'98-100'85-100'60-85 1 , 1 1 

I , I , 
o 1~8-100198-100190-100:80-95 , , , , 

1 1 1 1 
I ~ I I 

.' 

Soil Survey 

i i 

ILiquid I 
I limit I 
I Pct I 

(30 
28-55 

20-30 
40-55 

20-30 
20-30 

40-55 

51-65 

(30 
20-32 

28-55 

Plas
ticity 
index 

NP-15 
13-35 

5-15 
20-35 

5-15 
5-15 

20-35 

28-37 

NP-15 
5-15 

13-35 
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TABLE 16. --PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 

['!'be sylllbol ( means less than; ) means more than. Entries 1Dlder "Erosion factors-T" apply to the entire 
profile. Entries under "Orqanlc llatter" apply only to the surface layer. Absence of an entry indicates 
that data were not available or were not estillated) 

i 

il!! I Pet I Glee 1 Inlhi t n/m I R!! IAlllhos/cal I' 

I Orqanic 
, atter 

I PCt 

~-------------I 0-6°140-6°11.20-1.451 (0.06 10~l5-o.2016.6-S.4 <2 IHiqh--------Io.32 5 
Arents ", , " , 1 

Ar---------------I 0-2°110-2°11.35-1.55' 0.6-2.0 '0.11-0.15'5.6-7.3 <2 'tov---------
'
O.37 5 

Aris ,20-32,25-35,1.30-1.5°1 0.2-0.6 ',0.12-0.17',5.1-7.3 <2 1 Moderate----,' 0.32 
,32-62,35-50,1.40-1.6°, (0.06 ,0.12-o.1S,5.1-7.S <2 I Hiqh-------- , 0.32 

sa--------------- I 0-35'40-55
'
1.30-1.40

'
0.06-0.2 'O.15-0.20'5.6-7.S <2 'Hiqh--------, 0.32 5 

Bacliff 135-63140-6°11.30-1.5°1 <0.06 10.15-0.2015.6-S.4 <2 IHigb--------10.32 

Bb~aChes Itt I I t I I 
1 1 1 I I I I , 

Be---------------I 0-101,27-3511.20-1.45',°.06-0.2 ',0.15-0.20',5.6-7.3 <2 'Moderate----' 0.32 5 
Bernard ,10-6°,35-6°,1.20-1.45, <0.06 ,O.12-o.1S,5.6-7.S (2 'Hiqh--------lo.32 

60-65,30-6° ,1.30-1.5°, <0.06 ,O.15-0.20 ,6.6-S.4 <2 IHiqh-------- ,O.32 

Bn. " I I I I , 
~rnard--------- 0-10127-3511.20-1.4510~06-0.2 :°.15-0.2°15.6-7.3, <2 'Moderate----lo.32 5 

10-6°,35-60 1.20-1.45, <0.06 ,O.12-0.1S,5.6-7.S <2 lHiQh-------- ,0.32 

(2 

(2 

1-4 

Edna------------ O-S 112-20 1.40-1.601 0.6-2.0 1°.10-0.1515.6-7.3 (2 'tov---------10.37 5 
S-60 ,35-55 1.35-1.55, <0.06 ,0.15-0.20,5.6-7.3 <2 I HiQh--------l 0. 37 

.5-3 

Bu: 1 '" , 1 
Bernard--------- 0-1°127-35 1.20-1.451°.06-0.2 1°.15-0.2°15.6-7.3 <2 'Moderate----' 0.32 5 

10-60,35-60 1.20-1.45, <0.06 ,O.12-0.1S,5.6-7.S <2 1 HiQh--------1 0.32 
2-6 

, '" , " , '" , , , 
Ca--------------- 0-16

'
,30-55 1.00-1.20,'0.06-0.2 ,'O.12-o.25,' 6•6-S•4 4-16 'Low---------, 0.49 5 I, 

Cap len 16-35 40-60 1.10-1.30, (0.06 ,O.05-o.15,6.6-S.4 4-16 'tow---------'O.32 
35-6°127-6°,1.10-1.3°, <0.06 ,O.05-0.12 ,6.6-S.4 4-16 I Lov---------lo.32 I 

Ct • "", , 1 , 
~p1en---------- 0-14130-5511.00-1e2010.06-0.2 10.12-0.2516.6-S.4 4-16 'Lov---------

'
O.49 5' 

14-42,40-6°,1.10-1.3°, <0.06 ,O.05-o.15 ,6.6-S.4 4-16 I LoV---------t 0.32 'I 
,42-6° ,27-60 ,1.10-1.3°, (0.06 ,0.05-0.12,6.6-S.4 4-16 ,tov---------, 0.32 

Tracosa---------I 0-4 135-6011.05-1.2°1 (0.06 10.01-o.0316.6-S.4 )16 'Higb--------' o•37 5 1 
1 4-6°,35-6°,1.10-1.3°, (0.06 ,O.01-0.03,6.6-S.4 )16 I HiQh--------1 0.37 , 

Ed---------------I o-s '12-2°'1.40-1.6°1 0.6-2.0 1°.10-0.1515.6-7.3 (2 'tov--------- 'O.37' 5 , 
Edna , S-45,35-55,l.35-1.55, (0.06 ,0.15-0.20,5.6-7.3 (2 lHiQh--------Io.37 

,45-60,35-55,1.35-1.55, (0.06 ,O.15-o.20,6.6-S.4 <2 ,Higb--------,O.37 

Es. "."" , I 
Edna------------', O-S ',12-20',1.40-1.6°', 0.6-2.0 ',°.10-0.15',5.6-7.3 <2 Itow---------lo.37 5 

, S-23,35-55,l.35-1.55, <0.06 ,0.15-0.20',5.6-7.3 <2 HiQh-------- 0.37 

123-60,35-55,1.35-1.55, <0.06 ,O.15-o.2O,6.6-S.4 (2 'Higb--------' o•37 
,50-65 ,30-55,1.30-1.6°, (0.06 10.15-o.20,6.6-S.4 (2 IHiQh--------' 0.37 

Aris------------ I, 0-21110-2°11035-10551 006-200 1°011-00151506-703 (2 Itow---------lo037 5 
21-32,25-35

1
1.30-1.50 , 0.2-0.6 1°.12-0.17 ,5.1-6.5 (2 I'Moderate----,o.32 

,32-6°,35-50 1.40-1.60, (0.06 ,O.12-o.1S,5.1-7.3 (2 '. HiQh--------, 0.32 
• •• • • • 

Urban land. 

5-15 

5-15 

2-15 

.5-3 

.5-3 

(2 



174 Soil Survey 

TABLE 16.--PHYSlCAL AND CHDUCAL PROPERTIES OF mE SOILS--COntinued 

I I I I" I I I I I ErosIon I 

Map symbol and I Depth I Clay I Moist 1 Permea- 1 Available 1 Soil 1 Salinity lSbriDk-swe11 I factors I Organic 
soil name 1 1 1 bulk 1 bi1ity 1 water 1 reaction 1 1 potential , K i , matter 

density C8J2acity T 1 
1 In 1 pet' G/ee 1 In/hi' In/In , E!! 'ADihos/cm' " PCt 
'-1-'-' , 1 1 1 

Fo---------------I 0-8 115-3511.10-1.301 <0.06 1°.01-0.0316.6-8.4 )16 'Moderate----
'
O.43 

Fo11et , 8-60 ,18-35,1.10-1.4°, <0.06 ,0.01-0.03,6.6-8.4 )16 IModer~te----lo.43 
Fr---------------, 0-13'40-50'i.30-1.50' <0.06 '0.10-0.18'6.1-8.4 <4 IHigh--------10.32 
Francitas 113-73140-6011.30-1.501 <0.06 1°.06-0.1216.6-8.4 4-25 ,Very high ,0.32 

GaB--------------, 0-6 , 2-8 '1.50-1.70
' 

6.0-20 '0.05-0.10
'
5.6-8.4 <4 'Low---------

'
0.1S 

Galveston 1 6-601 2-8 11.50-1.7°1 6.0-20 10.05-0.1°15.6-8.4 <4 Low---------10.15 

Ge- "", 1 1 
~lveston-------I 0-221 2-8 11.50-1.7°1 6.0-20 10.05-0.1°15.6-8.4 <4 LoW---------t O•15 

,22-70, 2-8 ,1.50-1.70, 6.0-20 ,0.05-0.10,5.6-8.4 <4 LoW---------,O.15 

Nass------------ 0-6 1 2-1°11.20-1.4°1 6.0-20 1°.04-0.1°16.6-8.4 2-16 Low---------Io.37 
6-60, 2-10 1.30-1.50, 6.0-20 ,0.04-0.10,6.6-8.4 )4 LoW---------,O.49 

Gd: , '" , 
Galveston------- 0-201 2-8 1.50-1.701 6.0-20 1°.05-0.1°15.6-8.4 <4 Low---------lo.15 

20-60, 2-8 1.50-1.70, 6.0-20 ,0.05-0.10,5.6-8.4 <4 Low---------,O.15 , ", , 
, ", 1 

Urban land. 

Gs--------------- 0-21' 2-8 1.50-1.70' 6.0-20 '0.05-0.10'6.6-8.4 <4 Low---------10.15 
Galveston 21-601 2-8 1.50-1.701 6.0-20 1°.05-0.1017.4-8.4 <4 , Low---------f 0.15 

Ha--------------- 0-13'40-60 1.10-1.30'0.06-0.2 '0.02-0.20'6.6-9.0 4-16 'High--------
'
0.20 

Harris 13-60140-60,1.10-1.301 <0.06 10.01-0.1016.6-9.0 4-16 fHiQh--------10.32 

lmA-------------- 0-10'20-50'1.30-1.50' <0.06 '0.10-0.12'6.6-9.0 4-16 'Hiqh--------'O.32 
Ijam" 10-56140-5511.30-1.5°1 <0.06 10.10-0.1216.6-9.0 4-16 'High--------'0.32 

,56-61, 2-10,1.50-1.70, 6.0-20 ,0.05-0.10,7.8-9.0 4-16 1 Low---------l 0. 15 

ImB--------------, 0-12120-5011.30-1.501 <0.06 10.10-0.1216.6-9.0 4-16 ,Hiqb--------'0.32 
Ijam ,12-60,40-55,1.30-1.50, <0.06 ,0.10-0.12,6.6-9.0 4-16 IHi9h--------10.32 

lu- I " , " ,- 1 
Ijam------------I 0-12120-5011.30-1.5°1 <0.06 10.10-0.1216.6-9.0 4-16 ,Higb--------'O.32 

,12-60,40-55,1.30-1.50, <0.06 ,0.10-0.12,6.6-9.0 4-16 IHi9h--------fo.32 

Urban land. 1 1 1 1 1 1 I I 
Ka---------------, 0-18' 5-20'1.10-1.40

' 
2.0-6.0 '0.01-0.03'6.6-8.4 )16 , tow---------, 0.32 

Karankawa 118-381 5-2°11.20-1.401 6.0-20 10.01-0.0316.6-8.4 )16 'Low---------'O.32 
,38-60, 3-15,1.20-1.40, 6.0-20 ,0.01-0.03,6.6-8.4 )16 ltow---------10.32 

KeA--------------, 0-15115-2711.35-1.551 0.2-0.6 10.15-0.2015.1-7.3 <2 'tow---------'o.43 
Kemah ,15-38,35-60,1.30-1.50, <0.06 ,0.12-0.18,5.6-7.8 <2 , High--------

'
O.32 

,38-60,25-60,1.40-1.60, <0.06 ,0.12-0.18,5.6-7.8 <2 IHigh--------fo.32 

KeB--------------, 0-17115-2711.35-1.551 0.2-0.6 1°.15-0.2°15.1-7.3 (2 1 Low---------I 0.43 
Kemah ,17-35,35-60,1.30-1.50, <0.06 ,°.12-0.18 ,5.6-7.8 <2 'High--------'O.32 

,35-70,25-60 ,1.40-1.6°, <0.06 ,0.12-0.18,5.6-8.4 <2 IHi~h--------10.32 
Ku- 1 1 1 1 , 1 1 , 
K;.ah-----------, 0-15'15-27'1.35-1.55' 0.2-0.6 '0.15-0.20'5.1-7.3 <2 'Low---~-~--'O.43 

"

15- 38 ',35-60',1.30-1.50,' <0.06 ',0.12-0.18',5.6-7.8 <2 1 High--------, 0. 32 
,38-6°,25-6°,1.40-1.6°, <0.06 ,°.12-0.18 ,5.6-7.8 <2 ,High--------lo.32 

Urban land. t I I I I 1 I f 
LaA--------------, 0-24'40-60'1.20-1.45'0.06-0.2 '0.15-0.2°,' 5•6- 7•8 <2 'High--------

'
O.32 

Lake Charles '24-62'40-6°11.20-1.451 (0.06 1°.15-0.2°16.6-8.4 <2 ,Hi9h--------lo.32 
I I I I I I I I 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

I 
5 1 , 

1 , , 
5 1 

1 
I 

1-15 

1-4 

·(.5 

<.5 

<1 

<.5 

<.5 

2-15 

<1 

<1 

<1 

5-20 

0-3 . 

0-3 

-()-3 

2-6 
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TABLE 16. --PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS-Continued 

• • 

175 

i 

I Orqanlc 
: utter 

T I Pet 

2-6 

1-3 

1-3 

(2 

1-3 

2-6 

1-4 

1-4 

1-4 

1-3 

1-4 

5 1-3 

1-4 
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Cont1nued 

Soil Survey 

I 
I 

5 I 1-4 
I 

5 I 1-3 

5 <1 

5 <1 

5 <1 

5 <1 

5 <1 

5 <1 

5 <1 

5 .5-2 

5 <1 

5 <1 

5 <.5 

5 1-10 

5 1-2 

5 <1 
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES or THE SOILS-<ontlnued 

1 In ,!£! 1 G/ee I Inlbr In/In I E!! 'Mihos/aal t 1 
StA· ", , " , , 
St~ll---------1 0-261 2-1211.40-1.601 2.0--6.0 ' 0•07-0.11'5.1--6.5 (2 'tov---------'O.15 

,26-62,'18-35,1.45-1.65, 0.6-2.0 1°.12-0.1715.1-6.5 (2 tModerate----lo.24 

Leton-----------I 0-13110-2511.20-1.501 0.6-2.0 '0.15-0.20'5.1-7.3 (2 'tov---------'O.43 
,13-6°,20-35,1.30-1.6°1°.06-0.2 1°.15-0.2°15.6-8.4 (2 IModerate----lo.37 

fa---------------, 0-38'27-35'1.05-1.20' (0.06 '0.01-0.03'6.6-8.4 )16 'Moderate----
'
O.43 

Tat1um 138-6°118-3511.10-1.30 (0.06 1°.01-0.0316.6-8.4 )16 IModerate----10.43 

Tc---------------, 0-4 '35-60'1.05-1.20 (0.06 '0.01-0.03'6.6-8.4 )16 'Hlqh--------'O.37 
Tracosa I 4-6°135-6°11.10-1.30 (0.06 1°.01-0.0316.6-8.4 )16 JHlgb--------lo.37 

Ta---------------I 0-12135-6°11.05-1.20 (0.06 ',0.01-0.03',6.6-8.4 )16 ,'Hlgb--------', 0.37 
Tracosa ,12-60,35-60,1.10-1.30 (0.06 ,0.01-0.03,6.6-8.4 )16 ,Hlqh--------,O.37 

Tx: '" " I , Tracosa, IlUcky " " , , 
c1ay----------- 0-8 '35-6°11.05-1.20 (0.06 1°.01-0.0316.6-8.4 )16 'Hlqh--------'O.37 

8-6°,35-6°,1.10-1.30 (0.06 ,°.01-0.03 ,6.6-8.4 )16 ,Hlqb--------lo.37 

Tracosa, c1ay--- 0-4 ',35-601,1.05-1.20 (0.06 ',0.01-0.03',6.6-8.4 )16 ',Hlqh-------- I, 0.37 
4-62,35-60 1.10-1.30 (0.06 ,°.01-0.03,6.6-8.4 )16 ,Hlqh--------, 0.37 

Va--------------- 0-6 ,'40-60 1.15-1.4°,°.06-0.2 ,'°.15-0.2 ,' 5.1-7.3 (2 ',H1Qh--------',O.32 
Vamont 6-62,45-60 1.20-1.45, (0.06 ,0.15-0.2 ,5.1-7.3 (2 ,H1Qh--------, 0.32 

Ve--------------- 0-13',27-40 1.30-1.50',0.06-0.2 ',0.15-0.22',5.6-7.8 (2 'Moderate----'O.37 
Ver 1 and 13-62,40-60 1.30-1.50, (0.06 ,0.12-0.18,5.6-8.4 (2 'H1Qh--------'O.32 

30--60,35-60 1.40-1.60, (0.06 ,0.15-0.22,5.6-8.4 (2 ,H1Qh--------lo.32 

Yo--------------- 0-13',15-27 1.20-1.40', 0.6-2.0 ',0.05-0.15',6.6-8.4 4-8 'Low---------'O.49 
Veston 13-68,15-35 1.20-1.50,0.06-0.2 ,0.02-0.10,7.9-9.0 )8 IModerate----10.32 

Vs--------------- 0-10'15-27 1.20-1.401 0.6-2.0 1°.02-0.1°16.6-8.4 )8 ftov---------lo.49 
Veston 10-60 15-35 1.20-1.50,0.06-0.2 ,0.02-0.10,7.9-9.0 )8 ,Moderate---- , O.32 
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'QrC)8D1C 
1 atter 

1 PCt , , 
5 1 1-2 , , 
5 1 1-3 

I 
5 I 2-15 

5 2-4 

5 4-15 

5 4-15 

5 2-4 

5 .5-2 

5 1-4 

5 (I 

5 (1 

Vx· , " , , 

V::~~:~-~~~~~~! 0-10 15-27 1.20-1.40 1, 0.6-2.0 1,0.02-0.101,6.6-8.4 )8 l,tov---------',o.49' 5 
10-28 12-27 1.20-1.50 0.6-2.0 ,0.02-0.10,7.9-9.0 )8 Low--------- 0.49 

(I 

28-60 15-35 1.20-1.5°1°.06-0.2 ,°.02-0.1°,7.9-9.0 )8 1 Moderate----' 0.32 
,60-65 40-55 1.20-1.45, (0.06 ,0.02-0.10,7.9-9.0 )8 IHlgb--------lo.32 

V::~~:~-~~~~~~~!I' 0-10 15-27 1.20-1.40,1 0.6-2.0 1,0.05-0.15116.6-8.4 2-4 Itow---------lo.49 
10-28 12-27 1.20-1.50, 0.6-2.0 ,0.02-0.10,7.9-9.0 )8 Low--------- 0.49 

,28-60 15-35 1.20-1.5°,°.06-0.2 IG.02-0.10,7.9-9.0 )8 IModerate----10.32 
, '" , I 

5 (1 

, 
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TABLE 17.--S0IL AND WATER FEATURES 

["Floodinq" and "water table" and terms such as "rare," ''brief,'' "apparent," "perched," and other terms are 
explained in the text. The symbol < means less than, > means more than. Absence of an entry indicates 
that the feature is not a concern or that data were not estimated] 

i i PIooaInsz i RIszn waEer EasIe I ~w;sIa:ence ; ~Isi ol corrosIon 
Map symbol andlHYdro-l i i I i i I i i 

Frequency J Dura- I Months I Depth I Kind I Months I Initial I Total Iuncoated Iconcrete soil name I loqic , 
tion I , I I I 

,SZroup I I I , Ft , I I In I In 
I steel I 

I ,- , , , I I 
AaB------------ D I Rare------- Il.0-2.0I Apparent I Dec-Feb I I Hiqh-----ILow. 
Arents ' I 

I I' I I I I I 
Ar------------- D I Rare------- 10.S-2.0Iperched 'NoV-Marl 1 Hiqh-----I Moderate. 
Aris I I I I 

Ba------------- D I Rare o-l.oI Apparent Nov-~rl Hiqh-----'LoW. 
Bacliff I . 

I I 
Bb. I - , 
Beaches I , , I 

Be------------- D 'Rare------- 0-2.0I Apparent Dec-Feb Hiqh----- Low. 
Bernard 

, 
I , 

Bn: I I 
Bernard------- D I Rare------- 0-2.0I Apparent Dec-Feb Hiqh----- Low. 

I 
Edna---------- D I Rare------- 0-1.sJperChed ,Dec-Mar ,Hiqh----- Low. 

Bu: 
, , , I 

Bernard------- D 'Rare------- 0-2.0 I Apparent I Dec-Feb IHiqh-----,Low. 

Urban l.and. I I I I , I I I 
Ca*------------ D Frequent---,Very Jan-Dec, +2-0 I Apparent I Jan-Dec 6-12 6-12 IHiqh-----IHlqh •. 

Cap len , lonq. , , I I I 
ct*: 

, , , ' I I I 
CapleD-------- D Frequent---'Very Jan-DeC' +2-0 'Apparent I Jan-Dec 6-12 6-12 ,Hiqh-----1Hiqh. 

lonq. 
I I 

Tracosa------- D Frequent--- Very Jan-Dec 0-0.5 Apparent I Jan-Dec 1-2 1-2 IHiqh----- Hiqh. 
lonq. I I 

Fd------------- D Rare------- --- 0-1.S Perched 'Dee-Mar IHiqh----- Low. 
Edna 

I , 
Es: 

, , , 
F.dDii----------, D Rare------- 0-1.S Perched IDee-Mar IHiqh---";- Low. , 
AriS----------1 D Rare------- O.S-l.S Perched tNoV-Mar IHiqh-----,Moderate. 

Fo-------------I D Frequent---,Very Jan-Dec o-o.s,ApparentIJan-Dec 1-4 1-4 IHiqh-----IHiqh. 
Follet I I lonq. , I I I . 

Fr-------------I 0 Rare-------I --- 0-1.0Iperched IDec-Mar I Hiqh-----I Low. . 
Francitas I , 1 I I I 

GaB------------1 A Occasional Ivery Jun-Oct 3.0-S.0 I Apparent I Jan-Dec I ,Hiqh-----ILowe 
Galveston I I I brief. 1 I I 1 I 

Ge- I I I I I I I 
~l.veston-----I A Occasional Ivery Jun-Oct 3.0-s.otApparentIJan-Decl I Hiqh-----lLowe I 

I I brief. I 'I I , I 
I I I I I I I 

See footnote at end of table. 
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TABLE 17. --SOIL AND WATER FEATURES--COntinued 

- i " FlOOding :1 High water table i' Subsidence i RIsk of co, ~rosIOD Map 8yIIbo1 and Hydro- " -, T'" - T - -

8011 name 1 1oq1cl Frequency I Dura- IMonths , Depth: Kind ',Months,' Initial ,I Total ,'uncoated ,'eoncrete 
, group , , tlon I I I I I I ,steel I 

Gc*: 

Ha------------- D 
Harrls I 

ImA, ImB-------, D 
1:1am 

Urban land. 

Urban land. 

Urban land. 

See footnote at eod of table. 
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TABLE 17.--S0IL AND WATER FEATURES--COntinued 

, I !1 I I i In In I I 
Mb: , I , I' 1 1 
Mocarey------- 0 I Rare------- . I 1. S-2.0 I Apparent I Nov-Apr I IHiqh---~-ltow. 
Alqoa--------- C I Rare------- 11.S-2.0Iperched I Nov-Apr I --~ IHiqh-----ILoW.· 

Mc*: I 1 , " " 
Mocarey------- 0 iNone------- '1.S-2.0I Apparent I Nov-Apr I IHi9h-----ltow. 

Cieno--------- 0 I None------- +1-1.0IPerched tNov-Mayt tHiqh-----tLoW. 

Md:' , " " 
Mccarey------- 0 I Rare------- 1. S-2. 0 I Apparent I Nov-Apr' I Hiqh.:.----I Low. 

I Rare------- 0-1.5 I Apparent I Oct-May I Hiqh-----t Moderate. 

I Rare------- 0.S-2.0IApparentIDec-Feb I Hi9h-----1 Low. 

I 'I " 
1 " 'I 
I Rare------- 0.5-2.0 I Apparent I Dec-Feb IHiqh-----1tow. 

,Rare------- o-o.5IApparentt0ct-May IHiqh-----:Moderate. 

IOccasional ,Brief 1 Auq-Nov 0-1.0 I Apparent I Jan-Dec ,Hiqh-----ltow. 

1 " 1 1 1 1 

teton---------, 0 

Me-------------I D 
Morey I 

Mf: . 1 
Morey---------I 0 

teton---------I 0 

Mn--~---------_I D 
Mustanq 

Mp------------- 0 'Frequent---'Brief I Auq-Nov o-o.5lApparenttJan-Dec IHiqh-----IModerate. 
Mastanq to I " 1 1 

Ms: 
Mustanq, 
sliqhtly 
saline---"--

Mustanq, 

o 

stronqly 
saline------, 0 , , 

Mt*: I 
Mustanq-------I 0 

Nass----------: 0 

Mu: , 
Mustanq-------l 0 

Urban land. I 
Na------------- I 0 
Narta I 

NS*------------, 0 Nass , 
I 
I 

lonq. 1 I 1 I 1 
1 I I I 1 
I 1 I " 
, " I I 

Occasional Brief I Auq-Nov 0-0. S I Apparent I Jan-Dec I Hiqh-----l Low. 
I 1 I 1 . I 
I 1 1 1 1 

Frequent--- Brief I Auq-Nov o-o.S I Apparent I Jan-Dec IHiqh-----IMOderate. 
to ,t 1 1 " 
lonq. ,I " " 

, 1 1 , . 1 
Occasional Brief 1 Auq-Nov 0-0. S I Apparent I Jan-Dec ,Hiqh-----,tow. 

Occasional Brief 

Occasional Brief 

Rare------- ---

Occasional Brief 

Jun-Nov +2-0 IAPparentlJan-Dec IHiqh-----ltow. 

AUq-Nov l 
1 , 
1 , , 

" " 0-1.0 I Apparent I Jan-Dec ,Hiqh-----ILoW. 

" " ,I' " 
o-l.olperched Isep-MaY --- ,Hiqh-----IMOderate. 

" " Jun-Novl' +2-0 : Apparent I.Jan-Dec I Hiqh-----I Low. 

" 1 1 I I I I t I 
See footnote at end of table. 



Galveston County, Texas 

TABLE 17. --SOIL AND WATER FEATURES--continued 
t:. i i hOOd! 

- .. - "Kip syIIbo1 and'8f4ro-' i nq i Hlw: vater t$ble i SUbifaeDce 
~~,\rr': .' . .oil name IIOC1iCI Frequency I Dura- 'Months I Depth' Kind ',MonthS ',Initial,' Total 
'~"':.;~ . ,group , , tion I , 
. " I ,1£ I I I In I In 

Nx*: I"" I I 
Nass---------- D ,Occasional IBrief I Jun-Novl +2-0 I Apparent I Jan-Oec I 
Galveston----- A loccasional Ivery I Ja-octl 3.0-5.0 I Apparent I Jan-Dec , 

, I brief., I I I I 
'I I, I , I I , 

I I I I I 
I " I I , , 

Pd------------- D IFrequent---',Long---I,Jan-nec' 0-0.5 I App&rent I Jan-Oec , 
Placedo , " I I 

8&------------- A IRare-------1 I --- 2.5-4.0',Apparent l,Jan-Dec 
Sabine I " " 

SeB------------ C IRare-------1 I 2.5-4.0 I Apparent ',sep-May 
Sievers I I I " 

StA: '" " Stovell------- D IOccasional Ivery IOct-NoV 1.5-4.0Iperched ISep-Jun 
I I brief., I I 

Leton--------- D 'Frequent---Ivery I Oct-May 0-1. 5 I Apparent I Oct-May 
, I ~~ief I I I 
, I very I I I 
I llong• I I I 
I Frequent ---I Very I Jan-Dec +1-0 I Apparent I Jan-Dec 1-4 
, I long. I I 

Pa. 
Pits 

Ta*------------ D 
Tat1um I 1-4 

181 

i Risk of corroslOD 
i I Uncoated :concrete 

I steel , 
I I 
I I I Hi9h----1 tow. 

I HiCJh-----1 tow •. 
I I 
I I 
I I , I 
lHigh----IHigb. 

IRlgb--Ir-· 
, I 
I Hiqh-----I High. 
I I 
I I 
IHiQb-----IModerate. 
I I 
IHiCJh-----IModerate. 
I I 
I I 
I I 
I I 
IHi9b----IHiqh. 
I I 

Te, TIl, 'J'x----I D 
Tracosa , 

IFrequent---Ivery Jan-Dec, o-o.5IApparentIJan-Dec 1-2 
, , long. , I I 

1-2 IHiqh----IHiCJh. 

•• 

Va-------------, D 
Vamont I 

Va------------· I D 
Verland I 

Vn------------- I D 
Veston I 

Vs-------------I D 
Veston J 

Vx: - ' l 
Yeston, , 
stronqly 
saline-------l D 

__ oa, I 

IRare-------1 --- I O-l.5IApparentINov-Mar 
, , I I I 
IRare-------1 --- '0.5-1.5 I Apparent I Nov-Apr 

I I " 
'Occasional IBrief ,Ja-Oct 1.0-2.0IApparentIJan-Dec 

" " Frequent---IBrief I Jun-Oct O-l.oI App&rent IJan-Dec 
I I I I 
" I I 
I I " 
" I I 

Frequent---IBrief lJun-OCt , O-O.5IApparentIJan-Dec 
, I I I I 

811CJbtlJ I 
sal1De----- , 

, , I , I 
D IFreqaent---IBrief 'Jun-octlo.5-2.0 I Apparent I Jan-Dec I 

I "" , I I 

I I 
IHiCJh-----IModerate. 
I I 
I HiCJh-----1 Moderate ~ 
I I 
IHiCJh-----IHigh. 
I I 
IHi9h-----IH19h· 
, I 

I I I , 

IH1CJb-----IB1CJb. 

1R1gb--IR1gb. 
I , 

* In the "Hlqh vater table--DepthR colUJIID, a plus slgn preced1nq the ranqe ln depth indicates that the 
water table ls above the surface of the so11. Tbe first mweral ln the range indicates how h1CJh the water 
rises above the surface. The second mmeral lndicates the depth below the surface. 
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TABLE 18.--CLASSIFICATION OF THE SOILS 

Soil name Family or hiqher taxonomic class 

Algoa---------------------Fine-loamy, thermic Aeric calciaquolls 
*Aris---------------------- Fine, mixed, thermic Typic Glossaqualfs 
Bacliff------------------- Fine, montmorillonitic, thermic Entic Pelluderts 
Bernard------------------- Fine, montmorillonitic, thermic Vertic Arqiaquolls 

*Caplen-------------------- Fine, montmorillonitic, nonacid, thermic Typic Hydraquents 
*Cieno--------------------- Fine-loamy, siliceous, hyperthermic Typic Ochraqualfs 
Edna---------------------- Fine, montmorillonitic, thermic Vertic Albaqualfs 
Follet-------------------- Fine-silty, mixed, nonacid, hyperthermic Typic Haplaquents 
Francitas----------------- Fine, montmorillonitic, hyperthermic Typic Pelluderts 

**Galveston----------------- Mixed, hyperthermic Typic Udipsamments 
Harris-------------------- Fine, montmorillonitic, thermic Typic Haplaquolls 
Ijam---------------------- Fine, montmorillonitic, nonacid, thermic Vertic Fluvaquents 
·Karankawa----------------- Coarse-loamy, mixed, nonacid, hyperthermic Typic Haplaquents 
Kemah--------------------- Fine, montmorillonitic, thermic Typic Albaqualfs 
Lake Charles-------------- Fine, montmorillonitic, thermic Typic Pelluderts 
Leton--------------------- Fine-silty, mixed, thermic Typic Glossaqualfs 
Mocarey------------------- Fine-loamy, mixed, thermic Typic Haplaquolls 
Morey--------------------- Fine-silty, mixed, thermic Typic Arqiaquolls 
Mustanq------------------- Mixed, hyperthermic Typic Psammaquents 
Narta--------------------- Fine~ montmorillonitic, hyperthermic Typic Natraqualfs 

**Nass---------------------- Coarse-loamy, mixed, hyperthermic Typic Haplaquents 
Placedo------------------- Fine, montmorillonitic, nonacid, hyperthermic Typic Fluvaquents 
Sabine-------------------- Sandy, mixed, hyperthermic Entic Hapludolls 
Sievers------------------- Fine-loamy, mixed, hyperthermic Typic Fluvaquents 
Stowell------------------- Fine-loamy, mixed, thermic Typic Arqialbolls 
Tatlum-------------------- Fine-silty, mixed, nonacid, hyperthermic Typic Hydraquents 
Tracosa------------------- Fine, montmorillonitic, nonacid, hyperthermic Typic Haplaquents 
Vamont-------------------- Fine, montmorillonitic, thermic Aquentic Chromuderts 
Verland------------------- Fine, montmorillonitic, thermic Vertic Ochraqualfs 
Veston-------------------- Fine-Silty, mixed, nonacid, hyperthermic Typic Fluvaquents 

Soil Survey 

* The soil. is a taxadjunct to the series. See text for a description of those characteristics of the 
soil that are outside the range of the series. 

** Only some part of the soil is a taxadjunct to the series. 

* u.s. GOVERNMENT PRINTING OFFICE 1987 0 - 183-508 QL 3 
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Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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U .S. DEPARTMENT OF AGRICULTURE 
SOIL 90NSERVATION SERVICE 

TEXAS AGR ld..JL TURAL EXPERIMENT STATION 
TEXAS STATE SOI J AND WATER CONSERVATION BOARD 

GEN~RAL SOIL MAP 
GALVESTON COUNTY, TEXAS 

Scale 1:253,440 
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LEGEND 

DEEP, NONSALINE SOILS OF THE MAINLAND 

Mocarey-Leton-Algoa: Somewhat poorly drained or poorly drained, 
moderately slowly permeable or slowly permeable soils that are loamy 
throughout 

Lake Charles-Bacliff: Somewhat poorly drained or poorly drained, 
very slowly permeable soils that are clayey throughout 

Bernard-Verland: Somewhat.poorly drained, very slowly permeable 
soils that have a loamy surface layer and a clayey subsoi l 

Kemah-Edna-Leton: Somewhat poorly drained or poorly drained, 
slowly permeable or very slowly permeable soils that have a loamy 
surface layer and a clayey to loamy subsoil 

Bernard-Edna: Somewhat poorly drained or poorly drained, very 
slowly permeable soils that have a loamy surface layer and a clayey 
subsoil 

DEEP, SALINE SOILS OF THE MARSHLAND 

Placedo-Tracosa-Veston: Very poorly drained or poorly drained, very 
slowly permeable or slowly permeable soils that are clayey or loamy 
throughout 

Narta-Francitas: Somewhat poorly drained or poorly drained , very 
slowly permeable soils that have a loamy or clayey surface layer and a 
clayey su bsoi I 

Ijam: Poorly drained, very slowly permeable soils that are clayey 
throughout 

DEEP, NONSALINE SOILS OF THE BARRIER ISLAND 

Mustang-Galveston: Poorly drained to somewhat excessively drained, 
rapidly permeable soils that are sandy throughout 

COMPILED 1986 
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U.S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 

SOIL LEGEND 

The first letter of the map symbol, always a capital, is the initial letter 
of the soil name. The second letter is a lower case letter. The third 
letter , if used, is a capital letter and denotes slope class. Symbols 
without a slope letter are for nearly level soils. Map unit names that 
do not list slope range have slope of less than 1 percent. 

SYMBOL 

AaB 
Ar 

Ba 
Bb 
Be 
Bn 
Bu 

Ca 
Ct 

Ed 
Es 

Fo 
Fr 

GaB 
Gc 
Gd 
Gs 

Ha 

ImA 
1mB 
lu 

Ka 
KeA 
KeB 
Ku 

LaA 
LaB 
Lb 
Le 
Ls 
Lx 

Ma 
Mb 
Mc 
Md 
Me 
Mf 
Mn 
Mp 
Ms 
Mt 
Mu 

Na 
Ns 
Nx 

Pa 
Pd 

Sa 
SeB 
StA 

Ta 
Tc 
Tm 
Tx 

Va 
Ve 
Vn 
Vs 
Vx 

NAME 

Arents clayey, 0 to 3 percent slopes 
Aris fine sandy loam 

Bacliff clay 
Beaches 
Bernard clay loam 
Bernard ·Edna complex 
Bernard·Urban Land complex 

Caplen mucky silty clay loam 
Caplen·Tracosa complex 

Edna fine sandy loam 
Edna·Aris complex 

Follet loam 
Francitas clay 

Galveston fine sand , undulating 
Galveston·Nass complex 
Galveston·Urban land complex 
Galveston loamy fine sa nd, shell substratum 

Harris clay 

Ijam clay, 0 to 2 percent slopes 
Ijam clay, 2 to 8 percent slopes 
Ijam·Urban land complex 

Karankawa mucky loam 
Kemah silt loam , 0 to 1 percent slopes 
Kemah silt loam , 1 to 3 percent slopes 
Kemah·Urban land complex 

Lake Charles clay, 0 to 1 percent slopes 
Lake Charles clay, 1 to 5 percent slopes 
Lake Charles·Urban land complex 
Leton loam 
Leton·Aris complex 
Leton·Lake Charles complex 

Mocarey loam 
Mocarey·Algoa complex 
Mocarey·Cieno complex 
Mocarey·Leton complex 
Morey silt loam 
Morey·Leton complex 
Mustang fine sand 
Mustang fine sand , saline 
Mustang fine sand, slightly saline·strongly saline complex 
Mustang·Nass complex 
Mustang·Urban land complex 

Narta fine sandy loam 
Nass very fine sandy loam 
Nass·Galveston complex, shell substratum 

Pits, sand 
Placedo clay 

Sabine loamy fine sand 
Sievers loam , 0 to 3 percent slopes 
Stowell·Leton complex, 0 to 2 rercent slopes 

Tatlum mucky clay loam 
Tracosa clay, low 
Tracosa mucky clay 
Tracosa mucky clay-clay , low complex 

Vamont clay 
Verland silty clay loam 
Veston loam, moderately sa line 
Veston loam, strongly sa line 
Veston loam, slightly sa line·strongly saline complex 

GALVESTON COUNTY, TEXAS 

CULTURAL FEATURES 
BOUNDARIES 

National, state or province 

County or parish 

Mini,r civil division 

Reservation (national forest or park, 
state forest or park, 
and large airport) 

Land grant 

Limit of soil survey (label) 

Field sheet match line and neatline 

AD HOC BOUNDARY (label) 

Small airport. airfield, park, oilfield, 
cometery, or flood pool 

STATE COORDINATE TICK 

LAND LlIVISION CORNER 
(sections and land grants) 

ROADS 

Divided (median shown 
if scale permits) 

Other roads 

Tra il 

ROAD EMBLEM & DESIGNATIONS 

Interstate 

Fed"ral 

State 

Couoty, farm or ranch 

RAILROAD 

POWER TRANSMISSION LINE 
(norllally not shown) 

PIPE LINE 
(nor llally not shown) 

FENCE 
(normally not shown) 

LEVEES 

Wit~out road 

Wit~ road 

With railroad 

DAMS 

LarSe (to scale) 

Medium or Small 

PITS 

Gra~e l pit 

Mine or quarry 

-x---x-

111111111111111 

III1IIIII111111 

11111111 11 11111 

IIIII 111111 III 

11111111111 III 

TEXAS AGR ICULTURAL EXPERIMENT STATION 
TEXAS STATE SOIL AND WATER CONSERVATION BOARD 

CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 

MISCELLANEOUS CULTURAL FEATURES 

Farmstead, house 
(omit in urban areas) 

Church 

School 

Indian mound (label) 

Located object (label) 

Tank (label) 

Wells, oil or gas 

Windmill 

Kitchen midden 

WATER FEATURES 

DRAINAGE 

Perennial , double line 

Perennial, single line 

Intermittent 

Dra inage end 

Canals or ditches 

Double·line (label) 

Drainage andl or irrigation 
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