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How To Use This Soil Survey

General Soil Map

The general soil map, which is a color map, shows the survey area divided into
groups of associated soils called general soil map units. This map is useful in planning
the use and management of large areas.

To find information about your area of interest, locate that area on the map, identify
the name of the map unit in the area on the color-coded map legend, then refer to the
section General Soil Map Units for a general description of the soils in your area.

Detailed Soil Maps

The detailed soil maps can be useful in planning the use and management of small
areas.

To find information about your area of interest, locate that area on the Index to Map
Sheets.

Locate your area of interest on the map sheet. Note the map unit symbols that are in
that area. Go to the Contents, which lists the map units by symbol and name and shows
the page where each map unit is described.

The Contents shows which table has data on a specific land use for each detailed
soil map unit. Also see the Contents for sections of this publication that may address
your specific needs.
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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, and local agencies. The Natural
Resources Conservation Service has leadership for the Federal part of the National
Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in 2006. The soil names and
descriptions were approved in 2010. Unless otherwise indicated, statements in this
publication refer to conditions in the survey area in 2009. This survey was made
cooperatively by the Natural Resources Conservation Service and the Texas AgrilLife
Research. The survey is part of the technical assistance furnished to the National Park
Service, Big Bend National Park Unit. 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.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all of its
programs and activities on the basis of race, color, national origin, age, disability, and
where applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, political beliefs, genetic information, reprisal, or because all or part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means for
communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD)."

To file a complaint of discrimination, write to USDA, Assistant Secretary for Civil
Rights, Office of the Assistant Secretary for Civil Rights, 1400 Independence Avenue,
S.W., Stop 9410, Washington, DC 20250-9410, or call toll-free at (866) 632-9992
(English) or (800) 877-8339 (TDD) or (866) 377-8642 (English Federal-relay) or (800)
845-6136 (Spanish Federal-relay). USDA is an equal opportunity provider and employer.

Cover: A healthy plant community, about one year after a prescribed fire, of black grama, Texas prickly
pear, and skeletonleaf goldeneye occupy this area of Chilicotal very gravelly fine sandy loam, 1 to 8
percent slopes. Abundant summer precipitation following the fire allowed the vegetation to recover.
Some mortality of pricklypear is evident in the foreground. Rock outcrop-Brewster complex, 20 to
70 percent slopes, is mapped on the Chisos Mountains in the background.

Ad(ditional information about the Nation’s natural resources is available on the Natural
Resources Conservation Service homepage on the World Wide Web. The address is
http://www.nrcs.usda.gov
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Foreword

This soil survey was developed in conjunction with the National Park Service
Inventory and Monitoring Program and is intended to serve as the official source
document for soils occurring within Big Bend National Park.

This soil survey contains information that affects current and future land use planning
in the park. It contains predictions of soil behavior for selected land uses. The surveys
highlight soil limitations, actions needed to overcome the limitations, and the impact of
selected land uses on the environment. This soil survey is designed to meet the needs of
the National Park Service and their partners to better understand the various soil
properties present in the park and their affect on various natural ecological properties to
help them understand, protect, and enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. The information in this report is
intended to identify soil properties that are used in making various land use or land
treatment decisions. Statements made in this report are intended to help the users
identify and reduce the effects of soil limitations on various land uses. The user is
responsible for identifying and complying with existing laws and regulations. Great
differences in soil properties can occur within short distances. Some soils are seasonally
wet or subject to flooding. Some are shallow to bedrock. 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 sail
survey. Broad areas of soils are shown on the general soil map. The location of each
map unit is shown on the detailed soil maps. Each soil in the survey area is described,
and information on specific uses is given. Help in using this publication and additional
information are available at the local office of the Natural Resources Conservation
Service or at Big Bend National Park.

Bebvaobr 8aliras

Salvador Salinas
Acting State Conservationist
Natural Resources Conservation Service
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This soil survey updates the soil survey of Big Bend National Park, Part of
Brewster County, Texas, published in 1985. (USDA SCS, 1985). It provides
additional soils information and detail on soil properties and interpretations. It also
has larger maps, which show the soils in greater detail.

The survey area is in the Trans-Pecos region of west Texas in southern Brewster
County. The survey covers an area of 812,733 acres. The survey area is bordered by
Brewster County, Texas, along the northern half and the Rio Grande River along the
southern half.

The survey area includes portions of Major Land Resource Areas (MLRA) Southern
Desertic Basins, Plains, and Mountains—MLRA 42, and Southern Edwards Plateau—
MLRA 81D.

There are no perennial streams located in the park although there are numerous
intermittent streams fed by flash floods. The most consistent source of water is the Rio
Grande River along the southern border of the park.

Elevations in the park range from 1,700 feet at the Rio Grand River flood plain to
7,835 feet on top of Mount Emory.

General Nature of the Survey Area

This section provides general information about the county. It describes the history
and climate, as well as how this survey was made.

History

The following section is from the Texas Online Handboook
http://www.tsha.utexas.edu/handbook/online/articles/BB/gkb2.html

Big Bend National Park, the first national park in Texas, comprises more than 1,250
square miles (about the size of Rhode Island) in the Big Bend of the Rio Grande along
more than 100 miles of the Texas-Chihuahua-Coahuila border southeast of El Paso in
Brewster County. It has been described as a land of “killing heat and freezing cold;
deadly drought and flash flood; arid lowland and moist mountain woodland; and a living
river winding its way across the desert.”
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The Rio Grande flows for 107 miles on the park’s southern boundary, through Santa
Elena, |(fig. 1] Mariscal, and Boquillas Canyons, the deepest gorges on the river. In 1978
the United States Congress designated a 191-mile section of the Rio Grande a Wild and
Scenic River, sixty-nine miles of which lie on the park boundary. Most Big Bend acreage
is arid alluvial plains, the most representative example of the Chihuahuan Desert in North
America.

The Chisos Mountains, the southernmost range in the continental United States and
are completely enclosed in the park, rise over 7,800 feet above sea level. They support
relict forests from the late Pleistocene era of ponderosa pine, Douglas fir, Arizona
cypress, quaking aspen, and bigtooth maple. The popular Basin, [fié. 2} a topographic
depression in the Chisos range, offers visitors a cool respite from the desert heat and
spectacular panoramic vistas. Annual precipitation in the arid to semiarid climate ranges
from ten inches in the desert to twenty-six inches in the mountains. The National Park
Service considers Big Bend “one of the outstanding geological laboratories and
classrooms of the world.” Geological processes readily visible at the park are
sedimentation, deformation, and volcanism. Recovered fossil forms of ancient plants and
animals include a bivalve, three feet wide and four feet long, the largest known pterosaur
(a flying dinosaur), and the skull of a chamosaurus, a horned dinosaur, all of which help
make Big Bend an invaluable resource for paleontological research and preservation.

The topographical and climatic extremes provide habitats for a varied flora and fauna,
including over 1,000 species of plants, 78 mammals, 56 reptiles, 10 amphibians, 35 fish,

Figure 1.—A view of Santa Elena Canyon and the Rio Grande River. The flood plain area is the Vicente,
Lomapelona, and Castolon soils, 0 to 1 percent slopes, flooded. The canyon consists of Blackgap-
Rock outcrop complex, 20 to 70 percent slopes.
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Figure 2.—A view of The Basin, Big Bend National Park. The soils in the foreground are areas of Hurds
very cobbly loam, 10 to 30 percent slopes. Areas of Puerta-Madrone-Lazarus complex, 20 to 45
percent slopes are in the background.

and 434 birds (more than any other United States park and more than half the species of
birds in North America). Endangered species found at Big Bend are the peregrine falcon,
black-capped vireo, Mexican long-nosed bat, and Big Bend gambusia (a tiny fish found
only in the park). There are several species in the United States that can only be found in
Big Bend: Del Carmen white-tail deer, olima warbler, Mexican drooping juniper. The
Chisos agave lives nowhere else in the world. In 1976 the United Nations Educational,
Scientific, and Cultural Organization designated Big Bend a “Man and the Biosphere”
international reserve, one of only twenty-eight in the United States. Cooperative research
and educational programs subsequently began with Mexico. Although human beings
came late, the park contains archeological and historical sites representing more than
10,000 years of inhabitants, including Jornado Mogollén, Jumanos, Chisos, Mescalero
Apache, and Comanche Indians; Spanish explorers and missionaries; and farming,
ranching, mining, and military activities of the last two centuries. Nine National Register
archeological and historic sites or districts document the Indian and Anglo-Mexican
presence at Castolon Historic District (trading post), Hot Springs Historic District
(recreational and therapeutic springs), Mariscal Mining District, Homer Wilson Ranch
Site, Rancho Estelle, Luna’s Jacal (a Mexican goatherd’s abode Burro Mesa
Archaeological Site, and two additional archeological sites. There are also exhibits in the
visitor centers as well as recreational opportunities, including hiking, river rafting,
horseback riding, birding, and back-country camping. Park Service staff schedule
interpretive programs throughout the year.
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Figure 3.—Historic Luna’s jacal is on an area of Ninepoint clay loam, 0 to 3 percent slopes. During the
early 1900’s, Mr. Luna raised vegetable crops on this soil map unit, irrigating with summer
floodwaters diverted from Alamo Creek.

The legislative history of the park began in 1933, when the Texas legislature
inaugurated Texas Canyons State Park on fifteen sections of land in the vicinity of Santa
Elena, Mariscal, and Boquillas canyons on the Rio Grande in southern Brewster County.
Later that year the name was changed to Big Bend State Park and the Chisos Mountains
were added to the park acreage. The National Park Service investigated the site in
January 1934 and recommended establishment of both a Civilian Conservation Corps®
camp and a national park. The NPS regarded Big Bend as “decidedly the outstanding
scenic area of Texas.” President Franklin D. Roosevelt took a personal interest in Big
Bend because of a proposed international, or companion, park in Mexico (still being
discussed decades later). The United States Congress passed the enabling legislation on
June 20, 1935, stipulating that acquisition of the park acreage “shall be secured...only by
public and private donations.” By 1942 most of the land was purchased with a $1.5
million appropriation from the Forty-seventh Texas Legislature. Although several
thousand acres remained in private hands, the park opened to the public in 1944. In 1972
the Congress appropriated $300,375 for the last 8,561.75 acres, finally placing the entire
original park area of 708,118.40 acres in federal ownership. Subsequent additions have
increased the park acreage to 812,733 acres, of which 776,693.22 acres are federal land.

In 1944 the park had a staff of five and received a modest appropriation of $15,000.
That first year only 1,409 people visited Big Bend. Visitors averaged more than 230,000
annually from 1981 to 1990; in 1976, a record 456,201 visited Big Bend. The
appropriation likewise has increased. In the 1990s it exceeded $2.5 million annually. The
park has more than 100 full-time staff positions supplemented by temporary employees,
interns, and volunteers. Development of the isolated desert park has evolved slowly.
Mission 66, a decade-long project begun in the 1950s to upgrade a neglected national-
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park system that had suffered through inadequate funding during World War 1% and the
Cold War, pumped $14 million into Big Bend for roads, bridges, trails, campsites, and a
lodge, restaurant, and cabins in the Chisos Basin. The NPS, however, has never
advocated extensive improvements. The vast majority of the park acreage is managed as
natural zones to “remain largely unaltered by human activity.”

BIBLIOGRAPHY: Arthur R. Gomez, A Most Singular Country: A History of Occupation in the Big Bend (Santa
Fe: National Park Service; Salt Lake City: Charles Redd Center for Western Studies, Brigham Young University,
1990). John Jameson, Big Bend National Park: The Formative Years (El Paso: Texas Western Press, 1980).
John Jameson, Big Bend on the Rio Grande: Biography of a National Park (New York: P. Lang, 1987). Ross A.
Maxwell, Big Bend Country: A History of Big Bend National Park (Big Bend Natural History Association, 1985).
Ross A. Maxwell, The Big Bend of the Rio Grande (Bureau of Economic Geology, University of Texas at Austin,
1968). Ronnie C. Tyler, The Big Bend (Washington: National Park Service, 1975). Roland H. Wauer,
Naturalist’s Big Bend (Santa Fe: Peregrine, 1973; rev ed., College Station: Texas A&M University Press, 1980).
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http://www.tsha.utexas.edu/handbook/online/articles/BB/gkb2.html (accessed
November 15, 2007).

Climate

Prepared by the Natural Resources Conservation Service National Water and Climate Center, Portland,
Oregon.

Climate tables are created from climate stations Boquillas Ranger Station, Chisos
Basin, and Panther Junction, Texas, all in Brewster County and within Big Bend National
Park. These stations represent the major climate sections in the Park, located at 1,880,
5,300, and 3,740 feet elevation, respectively.

Thunderstorm days, relative humidity, percent sunshine, and wind information are
estimated from First Order_slahan]s' El Paso and Midland, Texas.

Table 4| and|Table 7 |provide data on temperature and precipitationfor the
survey area as recorded at these three stations in the period 1971 to 2000.|Table 2
Table 5| and [Table 8 shows probable dates of the first freeze in fall and the last freeze in

spring.|Table 3| [Table 6| and [Table 9 provide data on the length of the growing season.

In winter, average temperatures at Boquillas, Chisos Basin, and Panther Junction are
52 degrees F, 49 degrees F, and 50 degrees F, respectively. The average daily minimum
temperatures in winter are: 33 degrees F, 38 degrees F, and 37 degrees F, respectively.
The lowest temperatures on record were: 4 degrees F at Boquillas on December 23,
1989; -3 degrees F at Chisos Basin on January 30, 1949; and 4 degrees F at Panther
Junction on December 25, 1983.

In summer, average temperatures at Boquillas, Chisos Basin, and Panther Junction
are 87 degrees F, 74 degrees F, and 80 degrees F, respectively. Average daily maximum
temperatures in summer are: 103 degrees F, 84 degrees F, and 92 degrees F,
respectively. The highest temperatures on record were: 117 degrees F at Boquillas on
June 4, 1998; 103 degrees F at Chisos Basin on June 28, 1972; and 109 degrees F at
Panther Junction on June 29, 1994.

Growing degree days are shown in Tables 1, 4, and 7. 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 (50 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 average annual total precipitation is somewhat variable across the Park, and is
primarily dependent on elevation. Elevations above 4,000 feet receive between 14 and
20 inches of precipitation annually, including about 19 inches at Chisos Basin. At lower
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elevations near the Rio Grande River precipitation is around 10 inches per year. In
general, precipitation increases by about 2.5 inches per 1,000 feet of elevation, from the
Rio Grande River to the highest elevations. Of these average annual amounts, about 80
to 90 percent usually falls in the March through November growing season. The heaviest
1-day rainfalls during the periods of record were: 2.69 inches at Boquillas on June 21,
1966; and 4.29 inches at Chisos Basin and 3.29 inches at Panther Junction, both on
October 5, 1966. Thunderstorms occur on about 36 days each year, and most occur in
July and August.

Average seasonal snowfall is quite light in Big Bend NP, even at higher elevations. At
Chisos Basin the annual average is just 2 inches, and it is less than 1 inch elsewhere
below 5,000 feet. Highest elevations may receive about 3 to 5 inches of snow annually.
The greatest snow depths at any one time during the periods of record were: 3 inches at
Boquillas, on January 13, 1985; 9 inches at Chisos Basin on January 23, 1958; and 11
inches at Panther Junction on January 8, 1986. On average, less than one day each year
has at least 1 inch of snow on the ground at all locations. The heaviest 1-day snowfalls
on record were: 2 inches at Boquillas on February 8, 1973; 9 inches at Chisos Basin on
January 23, 1958; and 11 inches at Panther Junction on January 8, 1986.

The average relative humidity in mid-afternoon is about 25 percent. Humidity is higher
at night, and the average at dawn is about 57 percent. The sun shines 81 percent of the
time in summer and 75 percent in winter. The prevailing wind is from the south, but
significant terrain-induced winds exist across this mountainous terrain. Average wind
speed is highest, around 11 miles per hour, in March and April.

How This Survey Was Made

This section defines soil survey, and describes the rationale and methods used by
soil scientists to create this soil survey of Big Bend National Park.

A soil survey includes the field and laboratory investigations necessary to (a) describe
the characteristics of the soils in a given area; (b) classify the soils according to a
standard system of classification; (c) plot the boundaries of the soils on maps; with the
final purpose of (d) making predictions about the behavior of the soils. The soil survey
report provides descriptions, laboratory data, and other information about properties of
the soils. From these basic data, interpretations are made about potentials, suitabilities,
and limitations of the soils for range, forest, wildlife habitat, recreation, engineering, and
other uses. (Soil Survey Staff, 1951; Soil Survey Staff, 1993)

A soil map is a map designed to show the distribution of soil types or other soil map
units in relation to other prominent physical and cultural features of the earth's surface. It
delineates areas occupied by different kinds of soil, each of which has a unique set of
interrelated properties characteristic of the material from which it formed, its environment,
and it history. (Soil Survey Staff 1951; Soil Survey Staff 1993)

Two previous soil surveys exist for Big Bend National Park. The surveys were
produced during two different eras (1920’s and 1980’s) in order to meet the natural
resource information needs of land users and managers. Soil scientists used the
concepts, methods, and tools available at the time to make the surveys. As time
progressed, the natural resource information needs of land users have changed, as well
as the concepts, methods, and tools available to make soil surveys.

Within the area that would become Big Bend National Park, the 1928 survey
recognized fifteen map units. Major soils were assigned to five soil series, and two
miscellaneous land types were acknowledged. (Bureau of Chemistry and Soils, 1928)

The 1985 survey acknowledged twenty-six soil map units. Map unit components were
assigned to twenty-four soil series and two miscellaneous areas, namely rock outcrop
and badland. (USDA SCS, 1985)

The 1985 soil survey encompassed some 708,281 acres. The present survey covers
that area, plus an additional 100,000 acres added to Big Bend National Park in 1990.
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The Current Survey

The soil cover in Big Bend National Park is characterized by relatively large areas
where soil properties change little over distance (soil-landscape continua) separated by
narrow zones where soil properties change rapidly with distance (soil-landscape
boundaries). Landscape boundaries occur where two or more soil forming factors change
significantly. The contrast across a boundary may vary from abrupt to diffuse. In Big Bend
National Park, boundaries between areas with different parent material and relief are
easily located on the ground and on aerial photographs.

The approach in the present Big Bend National Park soil survey was (a) to define
map unit concepts, boundaries, and soil-landscape models during legend building; (b) to
use the landscape model coupled with remotely sensed surface features and limited
contact sensing to locate and document boundaries, and to identify and label the
continua; and (c) to document soil properties and taxonomic composition of map units by
observing soil properties in transects. In legend building, soil scientists selected the most
significant discontinuities to define map unit concepts. During mapping they delineated
the boundaries that define soil-landscape continua, and in transecting they determined
the properties and taxonomic composition of the continua.

Planning and Preparation

This survey was made in conjunction with the National Park Service’s Soil Inventory
and Monitoring Program to provide information about the soils and miscellaneous areas
within Big Bend National Park. A scoping meeting was held in April, 2001 with park staff
to identify their soil resource information needs and to relate those needs to the
development of the park soil survey. Of particular interest to park staff was what are the
potential vegetation communities for the various soil types in the park, and which of these
soil types currently do not support their potential vegetation community because of past
land use, climate change, or other anthropogenic stressors. Park staff were also
interested in any relationships between soil types and various threatened and
endangered species known to occur within the park. Following the meeting, additional
interviews were conducted to identify particular geographic areas of concern. This
process identified several soil map units of the 1985 survey and other areas that required
additional documentation.

Copies of pertinent maps and literature that describe the rocks, landforms, and
vegetation of Big Bend National Park were gathered. Digital mapping materials were
obtained from various sources. A digitized shapefile of 1985 soil survey was obtained
from the Cartographic Section at the USDA-NRCS State Office. For photographic base
maps, 1968 and 1996 vintage digital orthophoto mosaics were obtained from the USDA-
NRCS Geospatial Data Gateway and the National Park Service, respectively. Mosaics of
Landsat imagery were downloaded from the Global Land Cover Facility server hosted by
the University of Maryland and NASA. Topographic data in the form of digital topographic
maps (DRGs) and digital elevation models (DEMs) were obtained form the USDA-NRCS
Geospatial Data Gateway 2005 imagery.

Two different versions of digital geology maps for Big Bend National Park were
acquired to help identify soil parent materials. Shapefiles depicting geology and faults for
the Emory Peak-Presidio sheet of Geologic Atlas of Texas were acquired from University
of Texas-Bureau of Economic Geology. (UT-BEG, 1979) A shapefile representing
Geology of Big Bend National Park was downloaded from National Park Service GIS
server. Digital representations (shapefiles) of the road and trail networks were acquired
from NRCS and NPS sources, respectively.
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Field Investigations

Soil forms a continuum over the landscape. To create the soil survey of Big Bend
National Park, soil scientists formulated a soil-landscape model to predict soil properties
from above-ground features visible at the surface supplemented by a limited number of
subsurface observations and descriptions. The soil-landscape model provides structure
to interpret and extrapolate the limited information gained by physically impinging on the
soil (contact sensing) within the context of information from remote sensing, which is
more easily acquired and does not need physical contact.

Legend Building

To develop a predictive model, soil scientists identified the particular factors that
governed the distribution of soils on the landscape. They travelled the network of park
roads and trails, observing the kinds, amounts, and patterns of variation in landforms,
vegetation, rock fragments, and other features on the soil surface and on the aerial
photograph. They focused on soil-landscape surface features, looking for discontinuities
and continua on the landscape and for the corresponding discontinuities and continua on
the aerial image. Through this process, they identified relationships between surface
features and aerial photo features.

When they detected a boundary in surface features, soil scientists determined which
soil-forming factor(s) was responsible. They sketched a line on the map and continue on
into the next continuum. Within areas of uniform surface features (a soil-landscape
continuum), they observed soil properties by contact and remote sensing, taxonomically
identified the soil, and formulated, tested, and established relationships among soil
properties, surface features, and aerial photo signatures.

Soil scientists delineated the obvious discontinuities first. Next they searched for less
prominent discontinuities to subdivide a heterogeneous continuum into homogeneous
segments with interpretive significance.

Soil landscapes contain more boundaries than can be clearly displayed on a map,
boundaries are not equally significant to land use and management, and some continua
are more homogeneous than others. Map unit design depends on the existing and
expected land use, the anticipated information needs of decision-makers, map scale, and
soil-landscape complexity. For these reasons, soil scientists evaluated the significance of
each boundary relative to land use and management. On that basis, they decided which
boundaries to recognize as map unit boundaries and which to disregard. By doing this
they also determined which continua to recognize as mono-taxa map units and which to
combine into multi-taxa map units. Boundaries between soil bodies that require different
land use and management are elevated to the status of map unit boundaries, and the
continua are granted standing as map units. Closely spaced boundaries and those
separating bodies with similar land use and management are ignored. The soil bodies on
either side are assigned to the same map unit and are mapped together. For this reason,
most map units in Big Bend National Park are multi-taxa complexes, associations, and
undifferentiated units.

The initial stratification of Big Bend National Park was by the climate factor. Areas of
Mixed Prairie were to be identified by the presence of certain plant indicator species. The
Mixed Prairie was separated from Mountain Savannah at higher elevations and from
Desert Grassland at lower elevations.

The second level of stratification within the Mixed Prairie was by the parent material
factor. Areas of alluvium derived from igneous bedrock were separated from the areas of
igneous bedrock and areas of limestone bedrock. Pine Canyon is one area underlain by
igneous gravel.
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Within the Mixed Prairie (climate) igneous alluvium (parent material) combination, the
third level of stratification was by landform. Three map unit components were recognized
within Pine Canyon, which is a mountain valley fan. (Peterson, 1981) Individual landforms
and individual soils there varied with respect to height above the arroyo channel. At a
scale of 1:24,000, the individual components were not mappable, so the map unit was
established as a complex with three components.

Mapping the Soils

Soil map unit boundaries were drawn through aerial photo interpretation. The quality
of the 1996 vintage orthoimagery was rather low. Because the imagery was collected
during a drought, differences in vegetation cover on various landforms were not well
expressed. Ancillary tools such as digital raster graphics, electronic topographic maps,
and slope grids derived from digital elevation models were also used.

During the process of soil survey mapping, soil scientists applied the map unit
concept developed during legend building to the entire soil-landscape. They searched for
the significant discontinuities on the landscape, and drafted soil map unit boundaries on
the map. The two most important tasks during soil survey mapping are line placement
and map unit identification of delineated areas.

The objective of line placement is to document the locations of soil-landscape
boundaries. To accomplish this, soil scientists detected map unit boundaries by remote
sensing as they crossed the landscape and drafted the corresponding lines on the aerial
photograph. Map unit identification focuses on labeling soil-landscape continua. In this
task the soil scientists deduced map unit identity from the soil-landscape model and
surface features evident to them through remote sensing. Then they allocated the
delineation to the correct map unit and labeled the delineation with the right symbol.
Periodic verification with contact sensing tested the model predictions.

Soil boundaries plotted by observation and interpretation of remotely sensed data.
Map unit boundaries were “heads-up” digitized with ArcView 3.3, using 1996 vintage 1-
meter resolution DOQ mosaic as the basemap. The imagery was displayed onscreen at a
scale of 1:5,000, in combination with the transparent topographic map mosaic (DRG). A
slope gradient grid computed from the 30-meter DEM, using the SinMap extension was
used to identify map unit boundaries. The Minnesota DNR Stream Mode digitizing
extension was used to draft map unit boundaries. The interval between vertices was
established at 10 meters.

The channel of the Rio Grande was digitized to match the 2005 NAIP. Because the
channel of the Rio Grande migrates through time, the delineated boundary differs from
that shown on USGS 7.5 minute quadrangle maps.

Documentation

The accuracy of soil surveys depends not only on line placement and map unit
identification, but also the accuracy and detail of map unit definitions. The objective of
transecting is to document the soil properties and taxonomic composition, that is, the
kinds and proportions of various soils present in map units. Transecting provides
documentation of the continuous portion of the landscape.

Transect investigations were conducted after the extent of a map unit is known. Soil
scientists selected a delineation (polygon) judged to be representative of the map unit,
and established within the delineation a line that crossed the major variation. Then they
described soil morphology at 10 points equally spaced along the line. They recorded and
archived the descriptions in the National Soil Information System database (NASIS) that
can produce reports on the kind and proportion of soil taxa, as well as the ranges of
various soil properties.
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On-site investigations were performed in areas with high value, but too small to justify
recognition and mapping of unique map units. An example is the twenty acres of Vertisols
in the Rosillos Mountains on the north side of the park.

Soil scientists described site characteristics and soil morphology at numerous
locations within Big Bend National Park. Site characteristics include slope gradient, slope
shape, surface fragments, vegetation cover, species composition, and elevation. Soll
morphological properties described for each horizon are color, texture, structure,
consistence, rock fragment content, and effervescence. Site and pedon descriptions
written during the 2001 to 2006 time period are archived in the NASIS database.

Database Population

The NASIS database houses the attribute data attached to each soil map unit. Tables
for components and horizons are populated with data on site and soil properties.
Component tables include data such as slope gradient, elevation, mean annual
precipitation, mean annual temperature, and soil classification. Horizon tables house data
on important physical properties such as rock fragment content, particle-size separates,
water retention, bulk density, and permeability. Chemical properties for each horizon
include organic matter, calcium carbonate equivalent, gypsum, pH, cation exchange
capacity, and salinity. Values of these variables derived from laboratory analysis of soils
from within and near Big Bend National Park were placed in the appropriate tables.

The purpose of this database is to generate ratings of the potentials and limitations of
soils for various uses. Soil interpretation tables found in the back of this report are
calculated based on soil properties populated within the component and horizon tables,
rules and evaluations.

Developing Ecological Site Descriptions

Rangeland landscapes are divided into ecological sites for the purposes of inventory,
evaluation, and management. Ecological sites are assigned to soil map unit components
on the basis of species composition, proportion of species, and total annual production.

Ecological site descriptions are comprehensive reports that describe the biophysical
properties and the vegetation potential and dynamics of individual ecological sites. A total
of nineteen ecological site descriptions were developed for Big Bend National Park. Of
these, seventeen were existing range site descriptions converted into ecological sites
descriptions. Two additional ecological site descriptions were newly created: Clay Hill and
Salty Clay Hill, in the Hot Desert Shrub vegetative zone.

Vegetation measurements used to develop ecological site descriptions during the
survey included line point intercept, weight unit method for aboveground biomass, and
ocular cover estimates. The historic climax plant community, or the plant community that
existed at the time of European settlement, was estimated and determined by historical
records and reference sites (when available), current vegetation composition, and
knowledge of the adaptability of plants within certain soil and climate limitations.

Big Bend National Park was subject to livestock grazing for about 60 years, from the
establishment of ranches in the 1880’s until 1944. Since the establishment of the park,
more than 60 years have transpired in the absence of livestock. Secondary succession
has returned species composition to near climax in some areas within the Desert
Grassland and Hot Desert Shrub ecological zones. Big Bend National Park serves as a
useful reference area to establish historical climax plant communities for Trans-Pecos
ecological sites.

An important and unique component of the ecological site description is the state and
transition model. The model provides a method to organize and communicate complex
information about vegetation response to disturbances (fire, lack of fire, drought, insects,
grazing, etc.) and management.
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A state is a recognizable, relatively resistant and resilient complex with attributes that
include a characteristic climate, the soil resource including soil biota, and the associated
aboveground plant communities. States are relatively stable and resistant to change
caused by disturbances up to a threshold point.

A threshold is the boundary between two states such that one or more of the
ecological processes has been irreversibly changed. Irreversible implies that restoration
cannot be accomplished through natural events or a simple change in management.
Active restoration (brush management, range planting, prescribed burning, etc.) must be
accomplished before a return to a previous state is possible. States are not static, as they
encompass a certain amount of variation because of climatic events, management
actions, or both. Vegetation dynamics within a state do not represent a state change
since a threshold is not crossed.

Analysis and interpretation of new information about the soil, vegetation, and other
onsite environmental factors will reveal a need to revise or update ecological site
descriptions. Since the collection of such information through resource inventories and
monitoring is a continuous process, site descriptions will be periodically reviewed and
updated. The most up-to-date information can be obtained via Web Soil Survey at
http://websoilsurvey.nrcs.usda.gov.
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General Soil Map Units

The general soil map in 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, it consists of one or more major soils or miscellaneous
areas and some minor soils or miscellaneous areas. It is named for the major soils or
miscellaneous areas. The components of one map unit can occur in another 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
the land or selecting a site for a road or building or other structure. The soils in any one
map unit differ from place to place in slope, depth, drainage, and other characteristics
that affect management.

Soils of the Hot Desert Shrub Vegetative Zone

This group of general soil map units makes up about 49 percent of the survey area.
The maijor soils are the Corazones, Geefour, Ninepoint, Solis, Studybutte, Terlingua, and
Tornillo series. Also in this group are areas of Rock outcrop. Most of the soils in this
group have loamy and gravelly surfaces. Corazones soils are very deep and very gravelly
soils. Geefour soils are very shallow or shallow to densic bedrock. Ninepoint and Tornillo
soils are very deep loamy soils. Soils are very shallow or shallow soil to sandstone
bedrock. Studybutte and Terlingua soils are very shallow or shallow soils over igneous
bedrock.

The arid soils in this group are used as rangeland. The native vegetation consists of
drought tolerant short and mid grasses with an abundance of shrubs. The dominant
grasses in areas of this group include black grama, bush muhly, Chino grama, fluffgrass,
and perennial threeawns. Woody species include catclaw acacia, creosotebush, fourwing
saltbush, and lechuguilla.

Most of the soils in this group are best suited to wildlife habitat because of the very
limited rainfall and hazard of erosion. Erosion on areas of Ninepoint and Tornillo soils is a
major management concern. Management practices that maintain an adequate
vegetative cover reduce this hazard. Invasive plant species such as, buffelgrass and salt
cedar, are also major management concerns.

The ranger stations at Persimmon Gap, Rio Grande Village, and Castolon are located
within this zone, as well as Fossil Bone Exhibit, Glenn Spring, and Santa Elena Canyon
Overlook.

1—Corazones
Very deep, loamy, very gravelly soils

This map unit makes up 21 percent of the survey area.

Corazones soils are on fan remnants and fan piedmonts on 1 to 30 percent slopes.
They are very deep and moderately rapidly permeable soils. Typically, the surface layer
is pink very gravelly loam about 4 inches thick. The subsoil from 4 to 55 inches is pink
very gravelly loam and extremely gravelly loam. The underlying material from 55 to 80
inches is light brown extremely gravelly sandy loam.
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Of minor extent are areas of Riverwash, which are on the nearly level floor of wide,
active arroyos. These areas will flood during rainfall events. Rushing water and debris will
destroy any existing vegetation. Texture and gravel content is variable depending on the
watershed area contributing the sediments.

2—Solis—Geefour—Rock outcrop
Very shallow or shallow and deep, loamy or clayey, gravelly or very gravelly soils

This map unit makes up 17 percent of the survey area.

Solis soils are on sandstone hills on 1 to 60 percent slopes. They are very shallow or
shallow and are moderately rapidly permeable. Typically the surface layer is light
yellowish brown fine sandy loam about 2 inches thick. The subsurface layer from 2 to 6
inches is light brown fine sandy loam. The upper underlying material from 6 to 28 inches
is very pale brown platy sandstone and light yellowish brown platy sandstone. The lower
underlying material from 28 to 38 inches is light brownish gray fractured shale.

Geefour soils are on erosional uplands associated with badlands, and above desert
floors on 3 to 45 percent slopes. They are very shallow or shallow soils that are slowly
permeable over shale bedrock. Typically, the surface layer is brown silty clay about 6
inches thick. The subsurface layer from 6 to 15 inches is grayish brown very paragravelly
silty clay. The underlying material from 15 to 25 inches is gray shale that has a silty clay
texture.

3—Studybutte—Rock outcrop

Very shallow or shallow, loamy, very gravelly soils, and areas of exposed igneous
bedrock

This map unit makes up 6 percent of the survey area.

Studybutte soils are on hills and mountains on 10 to 60 percent slopes. They are very
shallow or shallow soils and are moderately rapidly permeable over very slowly
permeable bedrock. Typically the surface layer is reddish brown very gravelly loam about
3 inches thick. The subsurface layer from 3 to 6 inches is reddish brown extremely
gravelly loam. The underlying material from 6 to 16 inches is indurated, igneous bedrock.

Rock outcrop consists of areas of exposed igneous bedrock on escarpments and
ledges or exposed areas on the summits, shoulders, and backslopes of hills and
mountains.

4—Ninepoint-Tornillo
Very deep, loamy soils

This map unit makes up 5 percent of the survey area.

Ninepoint soils are on nearly level alluvial flats in a semi-bolson landscape on 0 to 3
percent slopes. They are very deep and moderately permeable soils. Typically, the
surface is pale brown clay loam that is 4 inches thick. The upper subsoil from 4 to 61
inches is yellowish brown and light yellowish brown clay loam; the lower subsoil from 31
to 80 inches is light yellowish brown clay loam.

Tornillo soils are on broad valley floors that occasionally flood, on 0 to 2 percent
slopes. They are very deep and are moderately permeable. Typically the surface layer is
grayish brown loam about 5 inches thick. The subsurface layer from 5 to 19 inches is
pale brown loam. The subsoil from 19 to 26 inches is pale brown stratified gravelly sandy
loam; the middle subsoil from 26 to 48 inches is light yellowish brown loam; the lower
subsoil from 48 to 80 inches is pale brown stratified silty clay loam.
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Soils of the Desert Grassland Vegetative Zone

This group of general soil map units makes up about 26 percent of the survey area.
The maijor soils are the Bissett, Chilicotal, Leyva, Lingua, and Paisano series. Also in this
group are areas of Rock outcrop. Most of the soils in this group have loamy and gravelly
surfaces. Bissett soils are very shallow or shallow to limestone. Chilicotal soils are very
deep. Leyva soils are very shallow or shallow to igneous bedrock. Lingua soils are very
shallow or shallow to basalt bedrock. Paisano soils are very shallow or shallow to
petrocalcic.

The semiarid soils in this group are used as rangeland, recreation, or wildlife habitat.
The native vegetation consists of short and mid grasses associated with shrubs. The
dominant grasses in areas of this group include black grama, blue grama, burrograss,
cane bluestem, plains bristlegrass, sideoats grama, and tobosagrass. Woody species
such as catclaw acacia, creosotebush, mariola, mesquite, skeletonleaf goldeneye, and
tarbush have encroached on most areas.

The park headquarters at Panther Junction is located within this zone, as well as
K-Bar, Dugout Wells, and Sotol Vista Overlook.

5—Lingua-Leyva—Rock outcrop

Very shallow or shallow, loamy, very gravelly soils and areas of exposed igneous
bedrock

This map unit makes up 14 percent of the survey area.

Lingua soils are on erosional uplands on 20 to 60 percent slopes. They are very
shallow or shallow and moderately permeable. Typically the surface layer is brown very
gravelly sandy clay loam about 5 inches thick. The subsurface layer from 5 to 13 inches
is brown extremely gravelly sandy clay loam. The underlying material from 13 to 23
inches is very strongly cemented rhyolite bedrock.

Leyva soils are on pediments, hills, and mountains on 10 to 30 percent slopes. They
are very shallow or shallow soils and are slowly permeable. Typically the surface layer is
brown very gravelly loam about 4 inches thick. The subsoil from 4 to 15 inches is brown
very gravelly clay loam. The underlying material from 15 to 25 inches is very strongly
cemented rhyolite bedrock.

Also included are areas of Rock outcrop, which is exposed bedrock on the summit,
shoulder, and backslopes of hills and mountains, or as escarpments and ledges.

6—Chilicotal-Paisano
Very shallow to very deep, loamy, gravelly or very gravelly soils

This map unit makes up 7 percent of the survey area.

Chilicotal soils are on alluvial fans and piedmonts of igneous mountains on 1 to 30
percent slopes. They are very deep soils and are moderately permeable. Typically the
surface layer is very gravelly fine sandy loam about 2 inches thick. The subsurface layer
from 2 to 7 inches is brown gravelly loam. The upper part of the subsoil from 7 to 23
inches is brown very gravelly loam and very gravelly clay loam; the middle part of the
subsoil from 23 to 40 inches is brown and light brown extremely gravelly loam; the lower
part of the subsoil from 40 to 61 inches is pink very gravelly sandy loam and extremely
gravelly sandy loam.

Paisano soils are on piedmonts and fan remnants on 1 to 20 percent slopes. They are
very shallow or shallow soils that are moderately permeable over very slowly permeable
cemented caliche. Typically, the surface layer is light brown very gravelly fine sandy loam
about 1 inch thick. The upper part of the subsoil from 1 to 12 inches is light brown very
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gravelly sandy loam, and extremely gravelly sandy clay loam; the middle part of the
subsoil from 12 to 16 inches is pinkish white cemented material; the lower part of the
subsoil from 16 to 62 inches is pink very gravelly loam.

7—Bissett—Rock outcrop

Very shallow or shallow, loamy, very gravelly soils and areas of exposed limestone
bedrock

This map unit makes up 5 percent of the survey area.

Bissett soils are on limestone hills and mountains on 5 to 70 percent slopes. They are
very shallow or shallow soils that are moderately permeable over very slowly permeable
limestone bedrock. Typically, the surface layer is brown extremely gravelly loam about 3
inches thick; the subsoil from 3 to 17 inches is brown extremely cobbly loam. The
underlying material from 17 to 27 inches is limestone bedrock.

Rock outcrop consists of areas of exposed limestone bedrock on escarpments and
ledges or exposed areas on the summits, shoulders, and backslopes of hills and
mountains.

Soils of the Southern Edwards Plateau Major Land
Resource Area

This group of map units makes up about 22 percent of the survey area. The major
soils are the Blackgap, Mariscal, Stillwell, Strawhouse, and Terlingua soils. Also in this
group are areas of Rock outcrop. The soils in this group have a loamy and gravelly or
very gravelly surface. Blackgap soils are very shallow or shallow to limestone bedrock.
Mariscal soils are very shallow or shallow to limestone strata. Stillwell soils are very deep
and very gravelly soils. Strawhouse soils are very shallow or shallow to a petrocalcic
layer. Terlingua soils are very shallow or shallow soils over igneous bedrock.

The arid soils in this group are used as rangeland. The native vegetation dominantly
consists of drought tolerant short grasses and frequent woody shrubs. The grasses
consist of black grama, bush muhly, Chino grama, fluffgrass, and perennial threeawns.
The woody species include creosotebush, lechuguilla, mariola, range ratany, and
skeletonleaf goldeneye.

Most of the soils in this group are best suited to recreation and wildlife habitat
because of the hazard of erosion. Management practices that maintain an adequate
vegetative cover reduce this hazard. Overuse of these areas make recovery a very slow
process because of the very limited rainfall, steep slopes, and very gravelly soils.

8—Blackgap—Rock outcrop
Very shallow or shallow, loamy, very cobbly soils

This map unit makes up 11 percent of the survey area.

Blackgap soils are on mesas or divides, hillslopes, and mountainsides on 1 to 30
percent slopes. They are very shallow or shallow, moderately permeable soils over very
slowly permeable bedrock. Typically, the surface is light brown very cobbly loam that is 5
inches thick. The subsurface layer from 5 to 11 inches light brown extremely cobbly silt
loam. The underlying material from 11 to 21 inches is indurated limestone bedrock.

Rock outcrop are areas of exposed limestone bedrock on the summits, shoulders,
and backslopes of hills and mountains, and include almost vertical escarpments and
ledges.
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9—Mariscal-Terlingua—Rock outcrop
Very shallow or shallow, loamy, very channery soils

This map unit makes up 6 percent of the survey area.

Mariscal soils are on limestone hills on 1 to 30 percent slopes. They are very shallow
or shallow, and moderately permeable soils. Typically, the surface is pale brown
extremely channery loam that is 2 inches thick. The subsurface layer from 2 to 5 inches is
pale brown extremely channery loam. The upper underlying material is platy fractured
limestone. The lower underlying material from 10 to 40 inches is interbedded limestone
bedrock.

Terlingua soils are on igneous hills and mountains on 10 to 30 percent slopes. They
are very shallow or shallow, and are moderately rapidly permeable. Typically the surface
layer is yellowish brown very gravelly sandy loam about 4 inches thick. The subsoil from
4 to 8 inches is yellowish brown very gravelly loam. The upper underlying material from 8
to 16 inches is partially weathered igneous bedrock. The lower underlying material from
16 to 26 inches is igneous bedrock.

Rock outcrop are areas of exposed limestone bedrock on the summits, shoulders,
and backslopes of hills and mountains, and include almost vertical escarpments and
ledges.

10—Strawhouse-Stillwell
Very shallow or very deep, loamy, very gravelly soils

This map unit makes up 5 percent of the survey area.

Strawhouse soils are on pediment remnants on 1 to 30 percent slopes. They are very
shallow or shallow soils and are moderately rapidly permeable over a very slowly
permeable petrocalcic horizon. Typically, the surface is pale brown very gravelly loam
that is 5 inches thick. The upper subsoil from 5 to 15 inches is very pale brown very
gravelly loam; the middle subsoil from 15 to 19 inches is white strongly cemented
material. The underlying material from 19 to 80 inches is pinkish white very gravelly loam.

Stillwell soils are on erosional fan terraces on 1 to 30 percent slopes. They are very
deep and moderately rapidly permeable soils. Typically, the surface layer is pale brown
very gravelly sandy loam about 3 inches thick. The upper subsoil from 3 to 12 inches is
pale brown very gravelly sandy loam; the lower subsoil from 12 to 30 inches is very pale
brown very gravelly sandy loam. The underlying material from 30 to 80 inches is pink
extremely gravelly coarse sandy loam.

Soils of the Mixed Prairie Vegetative Zone

This group of map units makes up about 2 percent of the survey area. The major soils
are Altuda and Brewster. Also included in this group are areas of Rock outcrop. Most of
the soils in this group have a loamy or extremely gravelly surface. Altuda and Brewster
soils are very shallow or shallow to bedrock.

The native vegetation consists of short and mid grasses and scattered shrubs. The
dominant grasses consist of black grama, blue grama, cane bluestem, green
sprangletop, plains bristlegrass, and sideoats grama. Woody species include butterfly
bush, clematis, gray oak, javelinabush, juniper, and whitethorn acacia.

Green Gulch and Pine Canyon are located within this zone.
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11—Rock outcrop—Brewster

Very shallow or shallow; loamy, extremely gravelly soils and areas of exposed rhyolite
bedrock

This map unit makes up 1 percent of the survey area.

Rock outcrop areas are exposed rhyolite bedrock on the summits, shoulders, and
backslopes of hills and mountains. These areas include almost vertical escarpments and
ledges.

Brewster soils are on hills and mountains on 20 to 70 percent slopes. They are very
shallow or shallow soils that are moderately permeable over very slowly permeable
igneous bedrock. Typically, the surface layer is reddish gray very gravelly loam about 4
inches thick. The underlying material from 4 to 14 inches is indurated igneous bedrock.

12—Altuda—Rock outcrop

Very shallow or shallow, loamy, very cobbly soils and areas of exposed limestone
bedrock

This map unit makes up 1 percent of the survey area.

Altuda soils are on limestone hills and mountains on 10 to 60 percent slopes. They
are very shallow or shallow soils that are moderately permeable over very slowly
permeable limestone bedrock. Typically, the surface layer is brown very cobbly silt loam
about 6 inches thick. The subsoil from 6 to 10 inches is dark grayish brown very cobbly
silt loam. The underlying material from 10 to 20 inches is indurated limestone bedrock.

Rock outcrop consists of exposed limestone bedrock on summits, shoulders, and
backslopes of hills and mountains, and includes almost vertical escarpments and ledges.

Soils of the Mountain Savannah Vegetative Zone

This general soil map unit makes up about 1 percent of the survey area. The major
soils are the Madrone and Puerta series. These soils are shallow and moderately deep
with cobbly or gravelly loamy surface horizons. Madrone soils are moderately deep to
rhyolite bedrock. Puerta soils are shallow to rhyolite bedrock.

The sub-humid soils in this zone are used for recreation, wildlife habitat, and aquifer
recharge. The ranger station and lodge at Chisos Basin are located within this zone.

Native vegetation consists of woodland dominated by evergreen and deciduous trees,
with mid and tall grasses in the understory and in canopy openings. Dominant tree
species include gray oak, graves oak, alligator juniper, Mexican pinyon, Ponderosa pine,
and Texas madrone. Warm-season grasses are bull muhly, sideoats grama, cane
bluestem, Texas bluestem, and blue grama. Cool-season grasses are pinyon ricegrass
and finestem needlegrass.

Soils in this zone are well suited for recreation. Wildfire hazards resulting from woody
fuel accumulation and potential black bear encounters are major management concerns.
Management practices that maintain open canopy help reduce wildfire hazards.

13—Puerta—Madrone

Shallow to moderately deep, loamy and clayey, gravelly soils

This map unit makes up 1 percent of the survey area.

Puerta soils are on mountainsides and moutainflanks on 20 to 45 percent slopes.
They are shallow soils that are moderately slowly permeable. Typically, the surface layer
is brown very gravelly silt loam about 4 inches thick. The subsurface layer from 4 to 5
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inches is brown very gravelly loam. The subsoil from 5 to 19 inches is reddish brown,
very gravelly clay. The underlying material from 19 to 29 inches is rhyolite bedrock.

Madrone soils are on mountains on 20 to 45 percent slopes. They are moderately
deep soils that are moderately slowly permeable. Typically the surface layer is brown
very gravelly loam about 4 inches thick. The subsurface layer from 4 to 6 inches is
pinkish gray very gravelly loam. The subsoil from 6 to 32 inches is olive very gravelly
clay. The underlying material from 32 to 42 inches is rhyolite bedrock.

Of minor extent are areas of Rock outcrop, which consist of exposed igneous bedrock
on summits, shoulders, and backslopes of hills and mountains, and includes almost
vertical escarpments and ledges.
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Detailed Soil Map Units

The map units delineated on the detailed soil maps in this survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions in this section,
along with the maps, can be used to determine the suitability and potential of a unit for
specific uses. They also can be used to plan the management needed for those uses.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named according
to the taxonomic classification of the dominant soils. Within a taxonomic class there are
precisely defined limits for the properties of the soils. On the landscape, however, the
soils are natural phenomena, and they have the characteristic variability of all natural
phenomena. Thus, the range of some observed properties may extend beyond the limits
defined for a taxonomic class. Areas of soils of a single taxonomic class rarely, if ever,
can be mapped without including areas of other taxonomic classes. Consequently, every
map unit is made up of the soils or miscellaneous areas for which it is named and some
minor components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties 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, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties and
behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used. The
contrasting components are mentioned in the map unit descriptions. A few areas of minor
components may not have been observed, and consequently they are not mentioned in
the descriptions, especially where the pattern was so complex that it was impractical to
make enough observations to identify all the soils and miscellaneous areas on the
landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments on
the map provides sufficient information for the development of resource plans. If intensive
use of small areas is planned, however, onsite investigation is needed to define and
locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, 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, slope, stoniness, salinity,
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, Corazones very
gravelly sandy loam, 1 to 8 percent slopes is a phase of the Corazones series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes.
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A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Strawhouse-Stillwell complex, 1 to 8 percent slopes is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical or
necessary to map the soils or miscellaneous areas separately. The pattern and relative
proportion of the soils or miscellaneous areas are somewhat similar. Chilicotal-Paisano
association, 5 to 30 percent slopes is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar interpretations
can be made for use and management. The pattern and proportion of the soils or
miscellaneous areas in a mapped area are not uniform. An area can be made up of only
one of the major soils or miscellaneous areas, or it can be made up of all of them.
Vicente, Lomapelona, and Castolon soils, 0 to 1 percent slopes, occasionally flooded, is
an undifferentiated group in this survey area.

This survey includes miscellaneous areas. Such areas have little or no soil material
and_support little or no vegetation. Rock outcrop is an example.

Table 10|lists the map units in this survey area. Other 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.

AAC—Altar gravelly sandy loam, 1 to 8 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and
Mountains

Elevation: 2,680 to 4,895 feet

Mean annual precipitation: 12 to 15 inches

Mean annual air temperature: 62 to 67 degrees F

Frost-free period: 210 to 250 days

Map Unit Composition

Altar and similar soils: 83 percent

Dissimilar minor components 17 percent

Minor components:
Pantera soils—7 percent; not hydric
Unnamed, minor components soils—7 percent; not hydric
Lingua soils—3 percent; not hydric

Description of Altar soils
Classification

Soil taxonomic classification: Loamy-skeletal, mixed, superactive, thermic Ustic
Haplocambids
Ecological site name and identification: Gravelly, Desert Grassland (R042XC244TX)|(fig. 4)

Setting

Landscape: Piedmont slopes

Landform: Fan terraces

Landform position (three-dimensional): Tread
Slope: 1 to 8 percent

Down-slope shape: Linear
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Figure 4.—An area of Altar gravelly sandy loam, 1 to 8 percent slopes. Vegetation consists of sideoats
grama, cane bluestem, Harvard agave, pricklypear, javelinabush, creosotebush, and whitethorn acacia.
Altar soils are in the Gravelly ecological site, Desert Grassland vegetative zone of MLRA 42—Southern
Desertic Basins, Plains, and Mountains.

Across-slope shape: Linear
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Thermic
Soil temperature regime: Thermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Very low

Parent material: Colluvium and residuum weathered from limestone bedrock
Depth to restrictive feature: None within 60 inches
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Very slightly saline (about 3.0 dS/m)
Sodicity maximum: Not sodic

Calcium carbonate maximum: 8

Available water capacity: Low (about 4.4 inches)
Gypsum maximum: None
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Interpretive Groups

Land capability subclass (nonirrigated): 7s
Hydric soil rating: No
Hydrologic soil group: B

Vegetation

Existing plants: Black grama, bush muhly, cane bluestem, sideoats grama, blue grama,
Arizona cottontop, creosotebush, dropseed, other shrubs, slim tridens, fourwing
saltbush, range ratany, plains bristlegrass, Harvard agave, pricklypear, javelinabush,
whitethorn acacia, perennial forbs, other perennial grasses

Typical Profile

A—O0 to 7 inches; gravelly sandy loam
Bw—7 to 19 inches; extremely gravelly sandy loam
C—19 to 80 inches; extremely gravelly coarse sandy loam

ADE—AItuda very cobbly silt loam, 10 to 30 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and
Mountains

Elevation: 4,025 to 6,940 feet

Mean annual precipitation: 14 to 20 inches

Mean annual air temperature: 59 to 61 degrees F

Frost-free period: 180 to 220 days

Map Unit Composition

Altuda and similar soils: 75 percent
Dissimilar minor components: 25 percent
Minor components:
Rock outcrop—9 percent; not hydric
Cienega soils—8 percent; not hydric
Crossen soils—8 percent; not hydric

Description of Altuda soils
Classification

Soil taxonomic classification: Loamy-skeletal, carbonatic, thermic Lithic Calciustolls
Ecological site name and identification: Limestone Hill and Mountain, Mixed Prairi¢ (fig. 5) |
(RO42XE278TX)

Setting

Landscape: Mountains

Landform: Mountain slopes, ridges
Landform position (two-dimensional): Summit, shoulder, backslope
Slope: 10 to 30 percent
Down-slope shape: Linear
Across-slope shape: Convex
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Thermic
Soil temperature regime: Thermic
Soil moisture class: Ustic
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Figure 5.—An area of Altuda very cobbly silt loam, 10 to 30 percent slopes. Vegetation includes little
bluestem, cane bluestem, sideoats grama, black grama, hairy grama, redberry juniper, green
sprangletop, Mexican pinyon, perennial forbs, other perennial grasses, other shrubs, New Mexico
Feathergrass, curlyleaf muhly, blue grama, true mountain mahogany, and agarito. Altuda soils are
in the Limestone Hill and Mountain ecological site, Mixed Prairie vegetative zone of MLRA 42—
Southern Desertic Basins, Plains, and Mountains.

Properties and Qualities

Runoff class: High

Parent material: Colluvium and residuum weathered from limestone bedrock
Depth to restrictive feature: 6 to 19 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Moderate (about 4.5 LEP)

Salinity maximum: Not saline

Sodicity maximum: Not sodic

Calcium carbonate maximum: 55

Available water capacity: Very low (about 0.9 inches)
Gypsum maximum: None

Interpretive Groups
Land capability subclass (nonirrigated): 7s
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Hydric soil rating: No
Hydrologic soil group: D

Vegetation

Existing plants: Little bluestem, cane bluestem, sideoats grama, black grama, hairy
grama, redberry juniper, green sprangletop, Mexican pinyon, perennial forbs, other
perennial grasses, other shrubs, New Mexico Feathergrass, curlyleaf muhly, blue
grama, true mountain mahogany, agarito

Typical Profile

Ak—-O0 to 6 inches; very cobbly silt loam
Bk—®6 to 10 inches; very cobbly silt loam
R—10 to 20 inches; limestone bedrock

ADG—AIltuda-Rock outcrop complex, 20 to 70 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and
Mountains

Elevation: 4,645 to 5,835 feet

Mean annual precipitation: 14 to 20 inches

Mean annual air temperature: 59 to 61 degrees F

Frost-free period: 180 to 220 days

Map Unit Composition

Altuda and similar soils: 60 percent
Rock outcrop: 30 percent
Dissimilar minor components: 10 percent
Minor components:
Cienega soils—5 percent; not hydric
Crossen soils—5 percent; not hydric

Description of Altuda soils
Classification

Soil taxonomic classification: Loamy-skeletal, carbonatic, thermic Lithic Calciustolls
Ecological site name and identification: Limestone Hill and Mountain, Mixed Prairie
(RO42XE278TX)|(fig. 6)

Setting

Landscape: Mountains

Landform: Mountain slopes, ridges
Landform position (two-dimensional): Summit, shoulder, backslope
Slope: 20 to 70 percent
Down-slope shape: Linear
Across-slope shape: Convex
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Thermic
Soil temperature regime: Thermic
Soil moisture class: Ustic
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Figure 6.—An area of Altuda-Rock outcrop complex, 20 to 70 percent slopes. Altuda soils are in the
Limestone Hill and Mountain ecological site, Mixed Prairie vegetative zone of MLRA 42—Southern
Desertic Basins, Plains, and Mountains. Altuda soils are at elevations where trees such as redberry
juniper, Mexican pinyon, and true mountain mahogany can grow.

Properties and Qualities

Runoff class: Very high

Parent material: Colluvium and residuum weathered from limestone bedrock
Depth to restrictive feature: 6 to 19 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Moderate (about 4.5 LEP)

Salinity maximum: Not saline

Sodicity maximum: Not sodic

Calcium carbonate maximum: 55

Available water capacity: Very low (about 0.9 inches)
Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): 7s
Hydric soil rating: No
Hydrologic soil group: D
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Vegetation

Existing plants: Sideoats grama, curlyleaf muhly, green sprangletop, little bluestem, cane
bluestem, black grama, blue grama, hairy grama, New Mexico Feathergrass, redberry
juniper, Mexican pinyon, agarito, true mountain mahogany, other shrubs, perennial
forbs, other perennial grasses

Typical Profile

Ak—O to 6 inches; very cobbly silt loam
Bk—®6 to 10 inches; very cobbly silt loam
R—10 to 20 inches; limestone bedrock

Description of Rock outcrop
Setting

Landscape: Mountains
Slope: 20 to 70 percent
Representative aspect: North

Properties and Qualities

Runoff class: Very high

Parent material: Limestone

Depth to restrictive feature: 0 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Salinity maximum: Not saline

Sodicity maximum: Not sodic

Interpretive Groups
Hydric soil rating: No
Typical Profile

R—oO0 to 10 inches; limestone bedrock
BIE—Bissett-Rock outcrop complex, 5 to 30 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and
Mountains

Elevation: 2,695 to 5,460 feet

Mean annual precipitation: 12 to 15 inches

Mean annual air temperature: 62 to 67 degrees F

Frost-free period: 210 to 250 days

Map Unit Composition

Bissett and similar soils: 50 percent
Rock outcrop: 30 percent
Dissimilar minor components: 20 percent
Minor components:
Unnamed, minor components soils—20 percent; not hydric
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Description of Bissett soils
Classification

Soil taxonomic classification: Loamy-skeletal, carbonatic, thermic Lithic Ustic
Haplocalcids

Ecological site name and identification: Limestone Hill and Mountain, Desert Grassland
(R0O42XC249TX)

Setting

Landscape: Hills

Landform: Hills

Landform position (two-dimensional): Summit, shoulder, backslope
Slope: 5 to 30 percent
Down-slope shape: Linear
Across-slope shape: Convex
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Thermic
Soil temperature regime: Thermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Very high

Parent material: Colluvium and residuum weathered from limestone
Depth to restrictive feature: 6 to 19 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Not saline (about 1.0 dS/m)

Sodicity maximum: Not sodic

Calcium carbonate maximum: 80

Available water capacity: Very low (about 0.9 inches)
Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): 7s
Hydric soil rating: No
Hydrologic soil group: D

Vegetation

Existing plants: Cane bluestem, Chino grama, sideoats grama, black grama, hairy grama,
Arizona cottontop, tanglehead, range ratany, green sprangletop, perennial forbs,
perennial grasses, plains bristlegrass, other shrubs, skeletonleaf goldeneye

Typical Profile

A—O0 to 3 inches; very gravelly loam
Bk—3 to 9 inches; very gravelly clay loam
R—9 to 19 inches; limestone bedrock
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Description of Rock outcrop
Setting

Landscape: Hills
Slope: 10 to 30 percent
Representative aspect: North

Properties and Qualities

Runoff class: Very high

Parent material: Limestone

Depth to restrictive feature: 0 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Salinity maximum: Not saline

Sodicity maximum: Not sodic

Interpretive Groups
Hydric soil rating: No
Typical Profile

R—O0 to 10 inches; limestone bedrock

BIG—Bissett-Rock outcrop complex, 20 to 70 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and
Mountains

Elevation: 2,815 to 5,815 feet

Mean annual precipitation: 12 to 15 inches

Mean annual air temperature: 62 to 67 degrees F

Frost-free period: 210 to 250 days

Map Unit Composition

Bissett and similar soils: 55 percent
Rock outcrop: 30 percent
Dissimilar minor components: 15 percent
Minor components:
Mabray soils—9 percent; not hydric
Unnamed, minor components soils—6 percent; not hydric

Description of Bissett soils
Classification

Soil taxonomic classification: Loamy-skeletal, carbonatic, thermic Lithic Ustic
Haplocalcids
Ecological site name identification: Limestone Hill and Mountain, Desert Grassland

(RO42XC249TX)| ifig 7;

Setting

Landscape: Hills and mountains
Landform: Ridges
Landform position (two-dimensional): Summit, shoulder, backslope
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Figure 7.—An area of Bissett-Rock outcrop complex, 20 to 70 percent slopes. Vegetation includes sideoats
grama, slim tridens, lechuguilla, pricklypear, Gregg's coldenia, and whitethorn acacia. Bissett soils are
in the Limestone Hill and Mountain ecological site, Desert Grassland vegetative zone of MLRA 42—
Southern Desertic Basins, Plains, and Mountains.

Slope: 20 to 60 percent
Down-slope shape: Linear
Across-slope shape: Convex
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Thermic
Soil temperature regime: Thermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Very high

Parent material: Colluvium and residuum weathered from limestone
Depth to restrictive feature: 7 to 20 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Not saline (about 1.0 dS/m)

Sodicity maximum: Not sodic

Calcium carbonate maximum: 80

Available water capacity: Very low (about 1.7 inches)
Gypsum maximum: None
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Interpretive Groups

Land capability subclass (nonirrigated): 7s
Hydric soil rating: No
Hydrologic soil group: D

Vegetation

Existing plants: Cane bluestem, Chino grama, sideoats grama, black grama, hairy grama,
Arizona cottontop, tanglehead, range ratany, green sprangletop, slim tridens,
lechuguilla, pricklypear, Gregg’s coldenia, whitethorn acacia, perennial forbs,
perennial grasses, plains bristlegrass, other shrubs, skeletonleaf goldeneye

Typical Profile

A—O0 to 3 inches; very gravelly loam
Bk—3 to 17 inches; very gravelly clay loam
R—17 to 27 inches; limestone bedrock

Description of Rock outcrop
Setting

Landscape: Hills and mountains
Slope: 20 to 70 percent
Representative aspect: North

Properties and Qualities

Runoff class: Very high

Parent material: Limestone

Depth to restrictive feature: 0 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Salinity maximum: Not saline

Sodicity maximum: Not sodic

Interpretive Groups
Hydric soil rating: No
Typical Profile

R—O0 to 10 inches; limestone bedrock

BLD—Blackgap-Rock outcrop complex, 1 to 16 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 81D—Southern Edwards Plateau
Elevation: 1,925 to 3,910 feet

Mean annual precipitation: 10 to 13 inches

Mean annual air temperature: 68 to 72 degrees F

Frost-free period: 240 to 280 days

Map Unit Composition

Blackgap and similar soils: 85 percent
Rock outcrop: 10 percent
Dissimilar minor components: 5 percent
Minor components:
Unnamed, minor components soils—5 percent; not hydric
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Description of Blackgap soils
Classification

Soil taxonomic classification: Loamy-skeletal, carbonatic, hyperthermic Lithic Ustic
Haplocalcids

Ecological site name and identification: Limestone Hill and Mountain 8-14" PZ
(R081DY592TX)

Setting

Landscape: Dissected plateaus
Landform: Hills, ridges
Landform position (two-dimensional): Summit, shoulder, backslope (fig. 8)
Slope: 1 to 16 percent

Down-slope shape: Linear

Across-slope shape: Convex

Representative aspect: Southeast

Aspect range: All aspects

Soil temperature class: Hyperthermic

Soil temperature regime: Hyperthermic

Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Very high

Parent material: Residuum and colluvium derived from thick-bedded limestone bedrock
Depth to restrictive feature: 7 to 20 inches to lithic bedrock

Figure 8.—An area of Blackgap-Rock outcrop complex, 1 to 16 percent slopes. This area shows
vegetation such as Texas false agave, creosotebush, and Chino grama growing on a backslope.
This map unit is in the Limestone Hill and Mountain 8-14" PZ ecological site of MLRA 81D—
Southern Edwards Plateau.
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Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Not saline (about 1.0 dS/m)
Sodicity maximum: Not sodic

Calcium carbonate maximum: 47

Available water capacity: Very low (about 1.1 inches)
Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): 7s
Hydric soil rating: No
Hydrologic soil group: D

Vegetation

Existing plants: Chino grama, lechuguilla, creosotebush, guayacan, Big Bend silverleaf,
sideoats grama, black grama, candelilla, slim tridens, Texas false agave, perennial
forbs, other perennial grasses, other shrubs

Typical Profile

Ak—O0 to 5 inches; very gravelly loam
Bk—5 to 11 inches; extremely cobbly silt loam
R—11 to 21 inches; limestone bedrock

Description of Rock outcrop
Setting

Landscape: Dissected plateaus
Slope: 1 to 16 percent
Representative aspect: North

Properties and Qualities

Runoff class: Very high

Parent material: Limestone

Depth to restrictive feature: 0 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Salinity maximum: Not saline

Sodicity maximum: Not sodic

Interpretive Groups
Hydric soil rating: No
Typical Profile
R—O0 to 10 inches; limestone bedrock

BLE—BIlackgap-Rock outcrop complex, 10 to 30 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 81D—Southern Edwards Plateau
Elevation: 1,805 to 4,170 feet
Mean annual precipitation: 10 to 13 inches
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Mean annual air temperature: 68 to 72 degrees F
Frost-free period: 240 to 280 days

Map Unit Composition

Blackgap and similar soils: 50 percent
Rock outcrop: 40 percent
Dissimilar minor components: 10 percent
Minor components:
Unnamed, minor components soils—10 percent; not hydric

Description of Blackgap soils
Classification

Soil taxonomic classification: Loamy-skeletal, carbonatic, hyperthermic Lithic Ustic
Haplocalcids

Ecological site name-and_identification: Limestone Hill and Mountain 8-14" PZ
(RO81DY592TX)|(fig. 9)

Setting

Landscape: Dissected plateaus

Landform: Hills, ridges

Landform position (two-dimensional): Summit, shoulder, backslope
Slope: 10 to 30 percent

Figure 9.—An area of Blackgap-Rock outcrop complex, 10 to 30 percent slopes. Vegetation on this site
includes sideoats grama, slim tridens, lechuguilla, pricklypear, and whitethorn acacia. This map
unit is in the Limestone Hill and Mountain 8-14" PZ ecological site of MLRA 81D—Southern
Edwards Plateau.
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Down-slope shape: Linear
Across-slope shape: Convex
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Hyperthermic
Soil temperature regime: Hyperthermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Very high

Parent material: Residuum and colluvium derived from thick-bedded limestone bedrock
Depth to restrictive feature: 7 to 20 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Not saline (about 1.0 dS/m)

Sodicity maximum: Not sodic

Calcium carbonate maximum: 47

Available water capacity: Very low (about 1.1 inches)
Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): 7s
Hydric soil rating: No
Hydrologic soil group: D

Vegetation

Existing plants: Chino grama, black grama, sideoats grama, slim tridens, creosotebush,
guayacan, lechuguilla, candelilla, Big Bend silverleaf, pricklypear, whitethorn acacia,
other shrubs, perennial forbs, other perennial grasses

Typical Profile

Ak—O0 to 5 inches; very gravelly loam
Bk—5 to 11 inches; extremely cobbly silt loam
R—11 to 21 inches; limestone bedrock

Description of Rock outcrop
Setting

Landscape: Dissected plateaus
Slope: 10 to 30 percent
Representative aspect: North

Properties and Qualities

Runoff class: Very high

Parent material: Limestone

Depth to restrictive feature: 0 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Salinity maximum: Not saline

Sodicity maximum: Not sodic
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Interpretive Groups
Hydric soil rating: No
Typical Profile

R—oO0 to 10 inches; limestone bedrock
BLG—Blackgap-Rock outcrop complex, 20 to 70 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 81D—Southern Edwards Plateau
Elevation: 1,725 to 4,635 feet

Mean annual precipitation: 10 to 13 inches

Mean annual air temperature: 68 to 72 degrees F

Frost-free period: 240 to 280 days

Map Unit Composition

Blackgap and similar soils: 50 percent
Rock outcrop: 40 percent
Dissimilar minor components: 10 percent
Minor components:
Unnamed, minor components soils—10 percent; not hydric

Description of Blackgap soils
Classification

Soil taxonomic classification: Loamy-skeletal, carbonatic, hyperthermic Lithic Ustic
Haplocalcids

Ecological site name and identification: Limestone Hill and Mountain 8-14" PZ
(R0O81DY592TX)|(fig. 10)

Setting

Landscape: Dissected plateaus
Landform: Hills, ridges

Landform position (two-dimensional): Summit, shoulder, backslope
Slope: 20 to 60 percent

Down-slope shape: Linear
Across-slope shape: Convex
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Hyperthermic
Soil temperature regime: Hyperthermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Very high

Parent material: Residuum and colluvium derived from thick-bedded limestone bedrock
Depth to restrictive feature: 7 to 20 inches to lithic bedrock

Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Not saline (about 1.0 dS/m)
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Figure 10.—Bedrock exposures enhance the available water of Blackgap soils within the Blackgap-Rock
outcrop, 20 to 70 percent slopes map unit. Runoff from exposed bedrock infiltrates allowing
western honey mesquite, creosotebush, desert shrub pitaya, croton, and fluffgrass to grow on this
hot, dry Limestone Hill and Mountain 8-14" PZ ecological site of MLRA 81D—Southern Edwards
Plateau.

Sodicity maximum: Not sodic

Calcium carbonate maximum: 47

Available water capacity: Very low (about 1.1 inches)
Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): 7s
Hydric soil rating: No
Hydrologic soil group: D

Vegetation

Existing plants: Chino grama, black grama, sideoats grama, slim tridens, creosotebush,
guayacan, lechuguilla, candelilla, Big Bend silverleaf, western honey mesquite, desert
shrub pitaya, croton, fluffgrass, other shrubs, perennial forbs, other perennial grasses

Typical Profile

Ak—O0 to 5 inches; very gravelly loam
Bk—5 to 11 inches; extremely cobbly silt loam
R—11 to 21 inches; limestone bedrock
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Description of Rock outcrop
Setting

Landscape: Dissected plateaus
Slope: 20 to 70 percent
Representative aspect: North

Properties and Qualities

Runoff class: Very high

Parent material: Limestone

Depth to restrictive feature: 0 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Salinity maximum: Not saline

Sodicity maximum: Not sodic

Interpretive Groups
Hydric soil rating: No
Typical Profile

R—O0 to 10 inches; limestone bedrock

CIC—Chilicotal very gravelly fine sandy loam, 1 to 8 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and
Mountains

Elevation: 2,510 to 4,865 feet

Mean annual precipitation: 12 to 15 inches

Mean annual air temperature: 62 to 67 degrees F

Frost-free period: 210 to 250 days

Map Unit Composition

Chilicotal and similar soils: 70 percent
Dissimilar minor components: 30 percent
Minor components:
Paisano soils—9 percent; not hydric
Straddlebug soils—9 percent; not hydric
Butcherknife soils—7 percent; not hydric
Lingua soils—5 percent; not hydric

Description of Chilicotal soils
Classification

Soil taxonomic classification: Loamy-skeletal, mixed, superactive, thermic Ustic Haplocalcids
Ecological site name and identification: Gravelly, Desert Grassland (R042XC244TX) ifié. 11 )

Setting

Landscape: Piedmont slopes
Landform: Fan remnants
Slope: 1 to 8 percent
Down-slope shape: Linear
Across-slope shape: Convex
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Figure 11.—Sotol, skeletonleaf goldeneye, sideoats grama, and black grama dominate the vegetation on
this area of Chilicotal very gravelly fine sandy loam, 1 to 8 percent slopes. This map unit is in the
Gravelly ecological site, Desert Grassland vegetative zone of MLRA 42—Southern Desertic Basins,
Plains, and Mountains.

Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Thermic
Soil temperature regime: Thermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Low

Parent material: Loamy and gravelly piedmont sediments
Depth to restrictive feature: None within 60 inches
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Not saline (about 1.0 dS/m)

Sodicity maximum: Sodium adsorption ratio is about 10.0
Calcium carbonate maximum: 40

Available water capacity: Moderate (about 7.2 inches)
Gypsum maximum: About 5 percent
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Interpretive Groups

Land capability subclass (nonirrigated): 7s
Hydric soil rating: No
Hydrologic soil group: B

Vegetation

Existing plants: Sideoats grama, black grama, bush muhly, Arizona cottontop, slim
tridens, threeawn, creosotebush, mariola, range ratany, sotol, skeletonleaf goldeneye,
other shrubs, perennial forbs, other annual forbs, other perennial grasses

Typical Profile

A—O0 to 2 inches; very gravelly fine sandy loam
Bw—2 to 7 inches; very gravelly loam

Bk1—7 to 14 inches; very gravelly loam

Bk2—14 to 23 inches; very gravelly clay loam
Bk3—23 to 40 inches; extremely gravelly loam
Bk4—40 to 51 inches; very gravelly sandy loam
Bk5—51 to 80 inches; extremely gravelly sandy loam

CLE—Chilicotal-Paisano association, 5 to 30 percent slopes
Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and
Mountains

Elevation: 2,595 to 4,855 feet

Mean annual precipitation: 12 to 15 inches

Mean annual air temperature: 62 to 67 degrees F

Frost-free period: 210 to 250 days

Map Unit Composition

Chilicotal and similar soils: 60 percent
Paisano and similar soils: 25 percent
Dissimilar minor components: 15 percent
Minor components:
Unnamed, minor components soils—15 percent; not hydric

Description of Chilicotal soils
Classification

Soil taxonomic classification: Loamy-skeletal, mixed, superactive, thermic Ustic
Haplocalcids
Ecological site name and identification: Gravelly, Desert Grassland (R042XC244TX)

Setting

Landscape: Piedmont slopes
Landform: Fan remnants

Slope: 5 to 30 percent
Down-slope shape: Linear
Across-slope shape: Convex
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Thermic
Soil temperature regime: Thermic
Soil moisture class: Aridic (torric)
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Properties and Qualities

Runoff class: Medium

Parent material: Loamy and gravelly piedmont sediments
Depth to restrictive feature: None within 60 inches
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Not saline (about 1.0 dS/m)

Sodicity maximum: Sodium adsorption ratio is about 17.0
Calcium carbonate maximum: 40

Available water capacity: Moderate (about 7.2 inches)
Gypsum maximum: About 5 percent

Interpretive Groups

Land capability subclass (nonirrigated): 7s
Hydric soil rating: No
Hydrologic soil group: B

Vegetation

Existing plants: Other annual forbs, threeawn, sideoats grama, black grama, mariola,
creosotebush, bush muhly, perennial forbs, other perennial grasses, other shrubs,
slim tridens, Arizona cottontop, range ratany

Typical Profile

A—-O0 to 2 inches; very gravelly fine sandy loam
Bw—2 to 7 inches; very gravelly loam

Bk1—7 to 14 inches; very gravelly loam

Bk2—14 to 23 inches; very gravelly clay loam
Bk3—23 to 40 inches; extremely gravelly loam
Bk4—40 to 51 inches; very gravelly sandy loam
Bk5—51 to 80 inches; extremely gravelly sandy loam

Description of Paisano soils
Classification

Soil taxonomic classification: Loamy-skeletal, carbonatic, thermic, shallow Calcic
Petrocalcids
Ecological site name and identification: Gravelly, Desert Grassland (R042XC244TX)

Setting

Landscape: Piedmont slopes
Landform: Fan remnants

Slope: 5 to 8 percent

Down-slope shape: Linear
Across-slope shape: Convex
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Thermic
Soil temperature regime: Thermic
Soil moisture class: Aridic (torric)
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Figure 12.—A roadcut exposure of Paisano very gravelly fine sandy loam in an area of Chilicotal-
Paisano association, 5 to 30 percent slopes. The Paisano soils are in the Gravelly ecological site,
Desert Grassland vegetative zone of MLRA 42—Southern Desertic Basins, Plains, and Mountains.
Paisano soils are shallow (less than 20 inches) to cemented material. Subrounded igneous gravel is
cemented by calcium carbonate.

Properties and Qualities

Runoff class: Very high

Parent material: Gravelly alluvium derived from mixed sources
Depth to restrictive feature: 5 to 20 inches to petrocalcic
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Very slightly saline (about 2.0 dS/m)
Sodicity maximum: Sodium adsorption ratio is about 2.0
Calcium carbonate maximum: 32

Available water capacity: Very low (about 0.9 inches)
Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): 7s
Hydric soil rating: No
Hydrologic soil group: D
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Vegetation

Existing plants: Sideoats grama, black grama, bush muhly, Arizona cottontop, slim
tridens, threeawn, creosotebush, mariola, range ratany, other shrubs, perennial forbs,
other annual forbs, other perennial grasses

Typical Profile

Ak—O0 to 1 inches; very gravelly fine sandy loam
Bk1—1 to 4 inches; very gravelly sandy loam
Bk2—4 to 12 inches; very gravelly sandy clay loam
Bkkm—12 to 16 inches; cemented material
BCk—16 to 62 inches; very gravelly loam

CNB—Chillon very gravelly fine sandy loam, 1 to 3 percent slopes,
rarely flooded

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and
Mountains

Elevation: 1,850 to 4,295 feet

Mean annual precipitation: 10 to 13 inches

Mean annual air temperature: 68 to 72 degrees F

Frost-free period: 240 to 280 days

Map Unit Composition

Chillon and similar soils: 81 percent

Dissimilar minor components: 19 percent

Minor components:
Unnamed, minor components soils—12 percent; not hydric
Rock outcrop—7 percent; not hydric

Description of Chillon soils
Classification

Soil taxonomic classification: Loamy-skeletal, mixed, superactive, hyperthermic Ustic
Haplocambids
Ecological site name and identification: Arroyo, Hot Desert Shrub (R042XG736TX)

Setting

Landscape: Semi-bolsons

Landform: Low terraces, flood-plain step
Landform position (three-dimensional): Tread
Slope: 1 to 3 percent

Down-slope shape: Linear

Across-slope shape: Linear

Representative aspect: Southeast

Aspect range: All aspects

Soil temperature class: Hyperthermic

Soil temperature regime: Hyperthermic

Soil moisture class: Aridic (torric)
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Figure 13.—Dense woody vegetation on an area of Chillon very gravelly fine sandy loam, 1 to 3 percent
slopes, rarely flooded. Chillon soils receive extra water from adjoining soils, so they support
greater biomass and diversity than water-shedding soils. Chillon soils are in the Arroyo ecological
site, Hot Desert Shrub vegetative zone of MLRA 42—Southern Desertic Basins, Plains, and
Mountains. Rock outcrop-Brewster complex, 20 to 70 percent slopes is in the background.

Properties and Qualities

Runoff class: Low

Parent material: Gravelly alluvium derived from igneous and sedimentary rock
Depth to restrictive feature: None within 60 inches
Frequency of flooding: Rare

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Slightly saline (about 5.0 dS/m)
Sodicity maximum: Sodium adsorption ratio is about 21.0
Calcium carbonate maximum: 5

Available water capacity: Very low (about 2.3 inches)
Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): Not populated
Hydric soil rating: No
Hydrologic soil group: B
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Vegetation

Existing plants: Sideoats grama, tanglehead, black grama, sand dropseed, Chino grama,
desert willow, creosotebush, catclaw acacia, Trans-Pecos poreleaf, western honey
mesquite, spiny hackberry, leatherstem, elbowbush, other shrubs, other perennial
grasses, perennial forbs, baccharis, cane bluestem

Typical Profile

A—O0 to 5 inches; very gravelly fine sandy loam
Bw—>5 to 42 inches; very gravelly fine sandy loam
C—42 to 61 inches; very gravelly coarse sandy loam

COC—Corazones very gravelly sandy loam, 1 to 8 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and
Mountains

Elevation: 1,860 to 4,295 feet

Mean annual precipitation: 10 to 13 inches

Mean annual air temperature: 68 to 72 degrees F

Frost-free period: 240 to 280 days

Map Unit Composition

Corazones and similar soils: 85 percent
Dissimilar minor components: 15 percent
Minor components:
Tornillo soils—9 percent; not hydric
Ojinaga soils—6 percent; not hydric

Description of Corazones soils
Classification

Soil taxonomic classification: Loamy-skeletal, mixed, superactive, hyperthermic Ustic
Haplocalcids
Ecological site name and identification: Gravelly, Hot Desert Shrub (R042XG735TX)

Setting
Landscape: Piedmont slopes
Landform: Pedimentsm
Slope: 1 to 8 percent
Down-slope shape: Convex
Across-slope shape: Convex
Representative aspect: Southeast
Aspect range: All aspects
Soil temperature class: Hyperthermic
Soil temperature regime: Hyperthermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Low

Parent material: Gravelly alluvium derived from igneous and sedimentary rock
Depth to restrictive feature: None within 60 inches

Frequency of flooding: None

Frequency of ponding: None
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Figure 14.—Low-growing creosotebush with ocotillo, leatherstem, and dog cactus on an area of
Corazones very gravelly sandy loam, 1 to 8 percent slopes. Broad pediment landforms grade
southward toward the Rio Grande from the Chisos Mountains (background). A well-developed
desert pavement consisting of varnished igneous fragments covers the soil.

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Very slightly saline (about 2.6 dS/m)
Sodicity maximum: Sodium adsorption ratio is about 7.0
Calcium carbonate maximum: 30

Available water capacity: Low (about 5.7 inches)
Gypsum maximum: About 2 percent

Interpretive Groups

Land capability subclass (nonirrigated): 7s
Hydric soil rating: No
Hydrologic soil group: A

Vegetation

Existing plants: Chino grama, black grama, bush muhly, false grama, fluffgrass, dog
cactus, threeawn, creosotebush, ocotillo, leatherstem, range ratany, Gregg's
coldenia, other shrubs, perennial forbs, other perennial grasses, feather pappusgrass,
slim tridens
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Typical Profile

A—-O0 to 4 inches; very gravelly sandy loam

Bk1—4 to 13 inches; very gravelly loam

Bk2—13 to 55 inches; extremely gravelly loam
BCk—55 to 80 inches; extremely gravelly sandy loam

COE—Corazones very gravelly sandy loam, 1 to 30 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and
Mountains

Elevation: 1,935 to 3,550 feet

Mean annual precipitation: 10 to 13 inches

Mean annual air temperature: 68 to 72 degrees F

Frost-free period: 240 to 280 days

Map Unit Composition

Corazones and similar soils: 70 percent

Dissimilar minor components: 30 percent

Minor components:
Unnamed, minor components soils—20 percent; not hydric
Pantera soils—5 percent; not hydric
Tornillo soils—5 percent; not hydric

Description of Corazones soils
Classification

Soil taxonomic classification: Loamy-skeletal, mixed, superactive, hyperthermic Ustic
Haplocalcids
Ecological site name and identification: Gravelly, Hot Desert Shrub (R042XG735TX)

Setting
Landscape: Piedmont slopes
Landform: Pediment
Slope: 1 to 30 percent
Down-slope shape: Convex
Across-slope shape: Convex
Representative aspect: Southeast
Aspect range: All aspects
Soil temperature class: Hyperthermic
Soil temperature regime: Hyperthermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Medium

Parent material: Gravelly alluvium derived from igneous and sedimentary rock
Depth to restrictive feature: None within 60 inches

Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Very slightly saline (about 2.6 dS/m)
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Figure 15.—North-facing slope in an area of Corazones very gravelly sandy loam, 1 to 30 percent slopes
with cover of Chino grama, lechuguilla, and other shrubs. Often, sloping areas of Corazones will
support more plant cover than areas with less slope. Desert pavement on less sloping areas can
form a “shingle roof” that hinders intake of rainfall.

Sodicity maximum: Sodium adsorption ratio is about 7.0
Calcium carbonate maximum: 30

Available water capacity: Low (about 5.7 inches)
Gypsum maximum: About 2 percent

Interpretive Groups
Land capability subclass (nonirrigated): 7s

Hydric soil rating: No
Hydrologic soil group: A

Vegetation

Existing plants: Chino grama, black grama, bush muhly, false grama, fluffgrass,
threeawn, slim tridens, feather pappusgrass, creosotebush, ocotillo, leatherstem,
range ratany, Gregg's coldenia, lechuguilla other shrubs, perennial forbs, other
perennial grasses

Typical Profile

A—O0 to 4 inches; very gravelly sandy loam

Bk1—4 to 13 inches; very gravelly loam

Bk2—13 to 55 inches; extremely gravelly loam
BCk—55 to 80 inches; extremely gravelly sandy loam
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EUB—Equipaje-Agust complex, 1 to 3 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and
Mountains

Elevation: 2,630 to 3,330 feet

Mean annual precipitation: 10 to 13 inches

Mean annual air temperature: 68 to 72 degrees F

Frost-free period: 240 to 280 days

Map Unit Composition

Equipaje and similar soils: 45 percent
Agust and similar soils: 40 percent
Dissimilar minor components: 15 percent
Minor components:
Unnamed, minor components soils—15 percent; not hydric

Description of Equipaje soils
Classification

Soil taxonomic classification: Coarse-loamy, mixed, superactive, hyperthermic Ustic
Haplocambids
Ecological site name and identification: Gravelly, Hot Desert Shrub (R042XG735TX)

Setting

Landscape: Piedmont slopes

Landform: Piedmont slopes, alluvial fans, and stream terraces
Slope: 1 to 3 percent

Down-slope shape: Convex

Across-slope shape: Convex

Representative aspect: Southeast

Aspect range: All aspects

Soil temperature class: Hyperthermic

Soil temperature regime: Hyperthermic

Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Very low

Parent material: Loamy alluvium derived from igneous and sedimentary rock
Depth to restrictive feature: None within 60 inches
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Not saline (about 1.0 dS/m)

Sodicity maximum: Sodium adsorption ratio is about 2.0
Calcium carbonate maximum: 5

Available water capacity: High (about 11.2 inches)
Gypsum maximum: None
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Interpretive Groups

Land capability subclass (nonirrigated): 7¢
Land capability subclass (irrigated): 3e
Hydric soil rating: No

Hydrologic soil group: A

Vegetation

Existing plants: Chino grama, black grama, bush muhly, false grama, fluffgrass,
threeawn, slim tridens, feather pappusgrass, creosotebush, ocotillo, leatherstem,
range ratany, Gregg's coldenia, other shrubs, perennial forbs, other perennial grasses

Typical Profile

A—0 to 2 inches; fine sandy loam
Bw1—2 to 26 inches; fine sandy loam
Bw2—26 to 53 inches; sandy loam
Bw3—53 to 80 inches; fine sandy loam

Description of Agust soils
Classification

Soil taxonomic classification: Coarse-loamy, mixed, superactive, hyperthermic Ustic
Haplocalcids
Ecological site name and identification: Gravelly, Hot Desert Shrub (R042XG735TX)

Setting

Landscape: Piedmont slopes
Landform: Alluvial fans and terraces
Slope: 1 to 3 percent

Down-slope shape: Linear
Across-slope shape: Linear
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Hyperthermic
Soil temperature regime: Hyperthermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Negligible

Parent material: Loamy gravelly alluvium and colluvium
Depth to restrictive feature: None within 60 inches
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Not saline (about 1.0 dS/m)
Sodicity maximum: Not sodic

Calcium carbonate maximum: 15

Available water capacity: Moderate (about 6.9 inches)
Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): 7e
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Hydric soil rating: No
Hydrologic soil group: A

Vegetation

Existing plants: Chino grama, black grama, bush muhly, false grama, fluffgrass,
threeawn, slim tridens, feather pappusgrass, creosotebush, ocotillo, leatherstem,
range ratany, Gregg's coldenia, other shrubs, perennial forbs, other perennial grasses

Typical Profile

A—O0 to 2 inches; gravelly fine sandy loam
Bk1—2 to 11 inches; gravelly fine sandy loam
Bk2—11 to 28 inches; gravelly loam sand

C—28 to 80 inches; very gravelly fine sandy loam

GEE—Geefour silty clay, 3 to 20 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and
Mountains

Elevation: 1,810 to 3,855 feet

Mean annual precipitation: 10 to 13 inches

Mean annual air temperature: 68 to 72 degrees F

Frost-free period: 240 to 280 days

Map Unit Composition

Geefour and similar soils: 60 percent

Dissimilar minor components: 40 percent

Minor components:
Unnamed, minor components soils—30 percent; not hydric
Corazones soils—5 percent; not hydric
Tornillo soils—5 percent; not hydric

Description of Geefour soils
Classification

Soil taxonomic classification: Clayey, smectitic, calcareous, hyperthermic, shallow Ustic
Torriorthents
Ecological site name and identification: Salty Clay Hill, Hot Desert Shrub (R042XG734TX)

Setting

Landscape: Intermontane basins

Landform: Erosional hillslopes associated with badlands, above desert basin floor
Landform position (two-dimensional): Backslope
Slope: 3 to 20 percent

Down-slope shape: Linear

Across-slope shape: Convex

Representative aspect: Southeast

Aspect range: All aspects

Soil temperature class: Hyperthermic

Soil temperature regime: Hyperthermic

Soil moisture class: Aridic (torric)
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Figure 16.—Clay of the Cretaceous age Pen Formation forms the Geefour soils. Vegetated areas occur
on slopes with a gravel mulch, whereas areas stripped of gravel cover do not support vegetation.
On the Maverick Mountain behind, Studybutte-Rock outcrop complex, 20 to 60 percent slopes is on
intrusive igneous bedrock.

Properties and Qualities

Runoff class: Very high

Parent material: Colluvium and clayey residuum weathered from mudstone
Depth to restrictive feature: 3 to 20 inches to densic bedrock
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: High (about 7.5 LEP)

Salinity maximum: Slightly saline (about 6.0 dS/m)

Sodicity maximum: Sodium adsorption ratio is about 8.0
Calcium carbonate maximum: 6

Available water capacity: Very low (about 1.1 inches)
Gypsum maximum: About 2 percent

Interpretive Groups

Land capability subclass (nonirrigated): 7s
Hydric soil rating: No
Hydrologic soil group: D
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Vegetation

Existing plants: Alkali sacaton, Hall’s panicum, tubercled saltbush, wolfberry, fluffgrass,
whorled dropseed, false grama, mound saltbush, creosotebush, western honey
mesquite, tobosa, perennial forbs, other perennial grasses, other shrubs

Typical Profile

A1—0 to 6 inches; silty clay
A2—6 to 15 inches; silty clay
Cd—15 to 25 inches; extremely hard silty clay

GEF—Geefour silty clay, 10 to 45 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and
Mountains

Elevation: 1,840 to 4,560 feet

Mean annual precipitation: 10 to 13 inches

Mean annual air temperature: 68 to 72 degrees F

Frost-free period: 240 to 280 days

Map Unit Composition

Geefour and similar soils: 70 percent

Dissimilar minor components: 30 percent

Minor components:
Unnamed, minor components soils—22 percent; not hydric
Rock outcrop—8 percent; not hydric

Description of Geefour soils
Classification

Soil taxonomic classification: Clayey, smectitic, calcareous, hyperthermic, shallow Ustic
Torriorthents
Ecological site name and identification: Salty Clay Hill, Hot Desert Shrub (R042XG734TX)

Setting

Landscape: Intermontane basins

Landform: Erosional hillslopes associated with badlands, above desert basin floors
Landform position (two-dimensional): Backslope
Slope: 10 to 45 percent

Down-slope shape: Linear

Across-slope shape: Convex

Representative aspect: Southeast

Aspect range: All aspects

Soil temperature class: Hyperthermic

Soil temperature regime: Hyperthermic

Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Very high

Parent material: Colluvium and clayey residuum weathered from mudston
Depth to restrictive feature: 3 to 19 inches to densic bedrock

Frequency of flooding: None

Frequency of ponding: None
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Figure 17.—Geefour silty clay, 10 to 45 percent slopes drape over this exposure of Cretaceous age
mudstone. The veneer of very gravelly silty clay on the opposite slope allows it to maintain a sparse
cover of shrubs and grasses. In contrast, the eroded Geefour soil with a silty clay surface texture in
the foreground does not support vegetation.

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: High (about 7.5 LEP)

Salinity maximum: Moderately saline (about 13.0 dS/m)
Sodicity maximum: Sodium adsorption ratio is about 8.0
Calcium carbonate maximum: 6

Available water capacity: Very low (about 1.7 inches)
Gypsum maximum: About 2 percent

Interpretive Groups

Land capability subclass (nonirrigated): 7s
Hydric soil rating: No
Hydrologic soil group: D

Vegetation

Existing plants: Alkali sacaton, Hall’'s panicum, tubercled saltbush, wolfberry, fluffgrass,
whorled dropseed, false grama, mound saltbush, creosotebush, western honey
mesquite, tobosa, perennial forbs, other perennial grasses, other shrubs
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Typical Profile

A1—-0 to 5 inches; silty clay
A2—5 to 12 inches; silty clay
Cdy—12 to 39 inches; extremely hard silty clay

HRE—Hurds very cobbly loam, 10 to 30 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and
Mountains

Elevation: 4,020 to 6,525 feet

Mean annual precipitation: 14 to 20 inches

Mean annual air temperature: 59 to 61 degrees F

Frost-free period: 180 to 220 days

Map Unit Composition

Hurds and similar soils: 70 percent

Dissimilar minor components: 30 percent

Minor components:
Brewster soils—9 percent; not hydric
Unnamed, minor components soils—16 percent; not hydric
Rubble land—5 percent; not hydric

Description of Hurds soils
Classification

Soil taxonomic classification: Loamy-skeletal, mixed, superactive, thermic Aridic
Argiustolls
Ecological site name and identification: Foothill Slope, Mixed Prairie (R042XE274TX)

Setting

Landscape: Mountain valleys or canyons
Landform: Alluvial fans and terraces
Landform position (three-dimensional): Side slope
Slope: 10 to 30 percent

Down-slope shape: Linear

Across-slope shape: Convex
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Thermic

Soil temperature regime: Thermic

Soil moisture class: Ustic

Properties and Qualities

Runoff class: High

Parent material: Colluvium and alluvium derived from igneous rock
Depth to restrictive feature: None within 60 inches

Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Not saline
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Sodicity maximum: Not sodic

Calcium carbonate maximum: No carbonates
Available water capacity: Low (about 5.9 inches)
Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): 6s
Hydric soil rating: No
Hydrologic soil group: B

Vegetation

Existing plants: Cane bluestem, sideoats grama, black grama, blue grama, skeletonleaf
goldeneye, tanglehead, juniper, perennial forbs, other perennial grasses, other
shrubs, catclaw acacia, elbowbush, green sprangletop, bristlegrass, other trees

Typical Profile

A—aO0 to 10 inches; very cobbly loam
Bt—10 to 80 inches; very cobbly sandy clay loam

LEE—Leyva-Rock outcrop complex, 10 to 30 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and Mountains
Elevation: 2,460 to 5,435 feet

Mean annual precipitation: 12 to 15 inches

Mean annual air temperature: 62 to 67 degrees F

Frost-free period: 210 to 250 days

Map Unit Composition

Leyva and similar soils: 75 percent
Rock outcrop: 15 percent
Dissimilar minor components: 10 percent
Minor components:
Unnamed, minor components soils—10 percent; not hydric

Description of Leyva soils
Classification

Soil taxonomic classification: Clayey-skeletal, mixed, superactive, thermic Lithic Ustic Haplargids
Ecological site name and identification: Igneous Hill and Mountain, Desert Grassland
(R042XC247TX)|(fig. 18)

Setting

Landscape: Hills and mountains
Landform: Pediments, hills and mountains
Landform position (two-dimensional): Summit, backslope
Slope: 10 to 30 percent

Down-slope shape: Convex

Across-slope shape: Convex
Representative aspect: Southeast

Aspect range: All aspects

Soil temperature class: Thermic

Soil temperature regime: Thermic

Soil moisture class: Aridic (torric)
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Figure 18.—An area of Leyva-Rock outcrop complex, 10 to 30 percent slopes. Vegetation includes black
grama, Ephedra, filly panicum, mariola, range ratany, broom snakeweed, Chino grama, common
sotol, lechuguilla, pricklypear, sideoats grama, and skeletonleaf goldeneye. Leyva soils are in the
Igneous Hill and Mountain ecological site, Desert Grassland vegetative zone of MLRA 42—Southern
Desert Basins, Plains, and Mountains.

Properties and Qualities

Runoff class: Very high

Parent material: Colluvium and residuum from weathered from rhyolite
Depth to restrictive feature: 7 to 20 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Moderate (about 5.5 LEP)

Salinity maximum: Not saline (about 0.5 dS/m)

Sodicity maximum: Not sodic

Calcium carbonate maximum: No carbonates

Available water capacity: Very low (about 1.5 inches)
Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): 7s
Hydric soil rating: No
Hydrologic soil group: D
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Vegetation

Existing plants: Bush muhly, sideoats grama, tanglehead, black grama, Arizona
cottontop, mariola, skeletonleaf goldeneye, range ratany, catclaw acacia, cane
bluestem, Ephedra, filly panicum, broom snakeweed, Chino grama, common sotol,
lechuguilla, pricklypear, other perennial grasses, other shrubs, other perennial forbs

Typical Profile

A—O0 to 4 inches; very gravelly loam
Bt—4 to 15 inches; very gravelly clay loam
R—15 to 25 inches; rhyolite bedrock

Description of Rock outcrop
Setting

Landscape: Hills and mountains
Slope: 10 to 30 percent
Representative aspect: North

Properties and Qualities

Runoff class: Very high

Parent material: Rhyolite and/or igneous rock

Depth to restrictive feature: 0 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Salinity maximum: Not saline

Sodicity maximum: Not sodic

Interpretive Groups
Hydric soil rating: No
Typical Profile
R—oO0 to 10 inches; rhyolite bedrock

LGG—Lingua-Rock outcrop complex, 20 to 60 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and
Mountains

Elevation: 2,385 to 7,365 feet

Mean annual precipitation: 12 to 15 inches

Mean annual air temperature: 62 to 67 degrees F

Frost-free period: 210 to 250 days

Map Unit Composition

Lingua and similar soils: 41 percent

Rock outcrop: 36 percent

Dissimilar minor components: 23 percent

Minor components:
Leyva soils—9 percent; not hydric
Unnamed, minor components soils—8 percent; not hydric
Pantak soils—6 percent; not hydric
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Description of Lingua soils
Classification

Soil taxonomic classification: Loamy-skeletal, mixed, superactive, nonacid, thermic Lithic
Ustic Torriorthents
Ecological site name and identification: Igneous Hill and Mountain, Desert Grassland

(R042XC247TX)[(fig. 19)
Setting

Landscape: Hills

Landform: Hillslopes

Landform position (three-dimensional): Side slope
Slope: 20 to 60 percent
Down-slope shape: Convex
Across-slope shape: Convex
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Thermic
Soil temperature regime: Thermic
Soil moisture class: Aridic (torric)

Figure 19.—Black grama, sideoats grama, pricklypear, ocotillo, lechuguilla, and whitethorn acacia
growing on an area of Lingua-Rock outcrop complex, 20 to 60 percent slopes. Lingua soils are in
the Igneous Hill and Mountain ecological site, Desert Grassland vegetative zone of MLRA 42—
Southern Desertic Basins, Plains, and Mountains.
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Properties and Qualities

Runoff class: Very high

Parent material: Residuum weathered mainly from igneous bedrock
Depth to restrictive feature: 4 to 15 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Not saline (about 0.5 dS/m)

Sodicity maximum: Not sodic

Calcium carbonate maximum: No carbonates

Available water capacity: Very low (about 1.0 inches)
Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): 7s
Hydric soil rating: No
Hydrologic soil group: D

Vegetation

Existing plants: Sideoats grama, tanglehead, Arizona cottontop, black grama, cane
bluestem, bush muhly, skeletonleaf goldeneye, range ratany, catclaw acacia, mariola,
ocaotillo, lechuguilla, whitethorn acacia, other shrubs, other perennial forbs, other
perennial grasses

Typical Profile

A1—-0 to 5 inches; very gravelly sandy clay loam
A2—5 to 13 inches; extremely gravelly sandy clay loam
R—13 to 23 inches; rhyolite bedrock

Description of Rock outcrop
Setting

Landscape: Hills
Slope: 20 to 60 percent
Representative aspect: North

Properties and Qualities

Runoff class: Very high

Parent material: Rhyolite

Depth to restrictive feature: 0 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Salinity maximum: Not saline

Sodicity maximum: Not sodic

Interpretive Groups
Hydric soil rating: No
Typical Profile
R—O0 to 10 inches; rhyolite bedrock
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LMF—Liv-Mainstay-Rock outcrop complex, 20 to 45 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and
Mountains

Elevation: 4,615 to 7,180 feet

Mean annual precipitation: 18 to 26 inches

Mean annual air temperature: 56 to 59 degrees F

Frost-free period: 160 to 200 days

Map Unit Composition

Liv and similar soils: 30 percent
Mainstay: 30 percent
Rock outcrop: 15 percent
Dissimilar minor components: 25 percent
Minor components:
Unnamed, minor components soils—25 percent; not hydric

Description of Liv soils
Classification

Soil taxonomic classification: Clayey-skeletal, smectitic, thermic Pachic Paleustolls
Ecological site name and identification: Igneous Hill and Mountain, Mountain Savannah
(RO42XF286TX)

Setting

Landscape: Mountains

Landform: Hills and mountains
Landform position (two-dimensional): Backslope
Slope: 20 to 45 percent
Down-slope shape: Linear
Across-slope shape: Convex
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Thermic
Soil temperature regime: Thermic
Soil moisture class: Ustic

Properties and Qualities

Runoff class: High

Parent material: Colluvium and residuum weathered from trachyte
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Moderate (about 4.5 LEP)

Salinity maximum: Not saline (about 1.0 dS/m)

Sodicity maximum: Not sodic

Calcium carbonate maximum: 13

Available water capacity: Very low (about 2.7 inches)

Gypsum maximum: None
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Interpretive Groups

Land capability subclass (nonirrigated): 7s
Hydric soil rating: No
Hydrologic soil group: C

Vegetation

Existing plants: Bullgrass, Texas bluestem, little bluestem, sideoats grama, cane
bluestem, blue grama, Mexican pinyon, alligator juniper, gray oak, true mountain
mahogany, evergreen sumac, mimosa, other shrubs, perennial forbs, other trees,
other perennial grasses

Typical Profile

A—O0 to 9 inches; very gravelly clay loam
Bt1—9 to 23 inches; very gravelly clay
Bt2—23 to 38 inches; extremely cobbly clay
R—38 to 48 inches; trachyte bedrock

Description of Mainstay soils
Classification

Soil taxonomic classification: Clayey-skeletal, smectitic, thermic Aridic Lithic Argiustolls
Ecological site name and identification: Igneous Hill and Mountain, Mountain Savannah
(RO42XF286TX)

Setting

Landscape: Mountains

Landform: Hills and mountains
Landform position (two-dimensional): Backslope
Slope: 20 to 45 percent
Down-slope shape: Linear
Across-slope shape: Convex
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Thermic
Soil temperature regime: Thermic
Soil moisture class: Ustic

Properties and Qualities

Runoff class: Very high

Parent material: Colluvium and residuum weathered from igneous bedrock
Depth to restrictive feature: 8 to 20 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Moderate (about 4.5 LEP)

Salinity maximum: Not saline (about 1.0 dS/m)

Sodicity maximum: Not sodic

Calcium carbonate maximum: 5

Available water capacity: Very low (about 1.7 inches)
Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): 7s
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Hydric soil rating: No
Hydrologic soil group: D

Vegetation

Existing plants: True mountain mahogany, evergreen sumac, mimosa, other shrubs,
perennial forbs, other trees, other perennial grasses, bullgrass, Texas bluestem, little
bluestem, sideoats grama, cane bluestem, blue grama, Mexican pinyon, alligator
juniper, gray oak

Typical Profile

A—O0 to 5 inches; very gravelly loam
Bt—5 to 18 inches; very gravelly clay
R—18 to 28 inches; rhyolite bedrock

Description of Rock outcrop
Setting

Landscape: Mountains
Slope: 20 to 45 percent
Representative aspect: North

Properties and Qualities

Runoff class: Very high

Parent material: Trachyte

Depth to restrictive feature: 0 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Salinity maximum: Not saline

Sodicity maximum: Not sodic

Interpretive Groups
Hydric soil rating: No
Typical Profile
R—oO0 to 10 inches; trachyte bedrock

MCC—Mariscal very channery loam, 1 to 8 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 81D—Southern Edwards Plateau
Elevation: 1,890 to 3,600 feet

Mean annual precipitation: 10 to 13 inches

Mean annual air temperature: 68 to 72 degrees F

Frost-free period: 240 to 280 days

Map Unit Composition

Mariscal and similar soils: 70 percent

Dissimilar minor components: 30 percent

Minor components:
Unnamed, minor components soils—21 percent; not hydric
Blackgap soils—9 percent; not hydric

64



Soil Survey of Big Bend National Park, Texas

Description of Mariscal soils
Classification

Soil taxonomic classification: Loamy-skeletal, carbonatic, hyperthermic Lithic Ustic
Torriorthents
Ecological site name and identification: Flagstone Hill 8-14" PZ (R081DY295TX)|(fig. 20)

Setting

Landscape: Dissected plateaus
Landform: Limestone hills and plateaus
Landform position (two-dimensional): Summit, shoulder, backslope
Slope: 1 to 8 percent

Down-slope shape: Linear
Across-slope shape: Linear
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Hyperthermic
Soil temperature regime: Hyperthermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Low
Parent material: Residuum and colluvium weathered from limestone and shale

Figure 20.—Chino grama, candelilla, lechuguilla, sotol, and Gregg’s coldenia on an area of Mariscal
very channery loam, 1 to 8 percent slopes. This map unit is in the Flagstone Hill 8-14" PZ ecological
site of MLRA 81D—Southern Edwards Plateau.
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Depth to restrictive feature: 4 to 20 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Not saline

Sodicity maximum: Sodium adsorption ratio is about 1.0
Calcium carbonate maximum: 70

Available water capacity: Very low (about 0.4 inches)
Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): 7s
Hydric soil rating: No
Hydrologic soil group: D

Vegetation
Existing plants: Threeawn, gypsum grama, sideoats grama, Arizona cottontop, bush

muhly, Chino grama, candelilla, lechuguilla, sotol, Gregg’s coldenia, perennial forbs,
perennial grasses, other shrubs, slim tridens, skeletonleaf goldeneye

Typical Profile

A and Ak—O0 to 5 inches; extremely channery loam
Rk and R—5 to 15 inches; limestone bedrock interbedded with marl

MDE—Mariscal-Rock outcrop complex, 5 to 30 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 81D—Southern Edwards Plateau
Elevation: 1,820 to 3,585 feet

Mean annual precipitation: 10 to 13 inches

Mean annual air temperature: 68 to 72 degrees F

Frost-free period: 240 to 280 days

Map Unit Composition

Mariscal and similar soils: 45 percent
Rock outcrop: 40 percent
Dissimilar minor components: 15 percent
Minor components:
Blackgap soils—9 percent; not hydric
Unnamed, minor components soils—6 percent; not hydric

Description of Mariscal soils
Classification

Soil taxonomic classification: Loamy-skeletal, carbonatic, hyperthermic Lithic Ustic
Torriorthents
Ecological site name and identification: Flagstone Hill 8-14" PZ (R081DY295TX)

Setting

Landscape: Dissected plateaus
Landform: Hills
Landform position (two-dimensional): Backslope
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Slope: 5 to 30 percent

Down-slope shape: Convex
Across-slope shape: Convex
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Hyperthermic
Soil temperature regime: Hyperthermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Very high

Parent material: Residuum and colluvium weathered from limestone and shale
Depth to restrictive feature: 4 to 19 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Not saline

Sodicity maximum: Sodium adsorption ratio is about 1.0
Calcium carbonate maximum: 70

Available water capacity: Very low (about 0.4 inches)
Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): 7s
Hydric soil rating: No
Hydrologic soil group: D

Vegetation

Existing plants: Chino grama, slim tridens, threeawn, black grama, desert myrtlecroton,
skeletonleaf goldeneye, guayacan, ceniza, feathery dalea, creosotebush, candelilla,
other shrubs, perennial forbs, other perennial grasses

Typical Profile

A and Ak—O to 5 inches; extremely channery loam
Rk and R—5 to 15 inches; limestone bedrock interbedded with marl

Description of Rock outcrop
Setting

Landscape: Dissected plateaus
Slope: 10 to 30 percent
Representative aspect: North

Properties and Qualities

Runoff class: Very high

Parent material: Limestone

Depth to restrictive feature: 0 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Salinity maximum: Not saline

Sodicity maximum: Not sodic
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Interpretive Groups
Hydric soil rating: No
Typical Profile

R—oO0 to 10 inches; limestone bedrock
MNE—Mariscal-Terlingua complex, 10 to 30 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 81D—Southern Edwards Plateau
Elevation: 1,885 to 3,930 feet

Mean annual precipitation: 10 to 13 inches

Mean annual air temperature: 68 to 72 degrees F

Frost-free period: 240 to 280 days

Map Unit Composition

Mariscal and similar soils: 45 percent
Terlingua and similar soils: 40 percent
Dissimilar minor components: 15 percent
Minor components:
Blackgap soils—9 percent not hydric
Studybutte soils—6 percent; not hydric

Description of Mariscal soils
Classification

Soil taxonomic classification: Loamy-skeletal, carbonatic, hyperthermic Lithic Ustic
Torriorthents
Ecological site name and identification: Flagstone Hill 8-14" PZ (R081DY295TX) (fig. 21)

Setting

Landscape: Dissected plateaus
Landform: Hills

Landform position (two-dimensional): Backslope
Slope: 10 to 30 percent

Down-slope shape: Convex
Across-slope shape: Convex
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Hyperthermic
Soil temperature regime: Hyperthermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Very high

Parent material: Residuum and colluvium weathered from limestone and shale
Depth to restrictive feature: 4 to 19 inches to lithic bedrock

Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Not saline
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Figure 21.—An area of Mariscal-Terlingua complex, 10 to 30 percent slopes. Chino grama, creosotebush,
skeletonleaf goldeneye, pricklypear, and yucca are on this site. The Mariscal part of this map unit is in
the Flagstone Hill 8-14" PZ ecological site of MLRA 81D—Southern Edwards Plateau. The Terlingua part
is in the Basalt Hills ecological site, Hot Desert Shrub vegetative zone of MLRA 42—Southern Desertic
Basins, Plains, and Mountains.

Sodicity maximum: Sodium adsorption ratio is about 1.0
Calcium carbonate maximum: 70

Available water capacity: Very low (about 0.4 inches)
Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): 7s
Hydric soil rating: No
Hydrologic soil group: D

Vegetation

Existing plants: Chino grama, slim tridens, threeawn, black grama, desert myrtlecroton,
skeletonleaf goldeneye, guayacan, ceniza, feathery dalea, creosotebush, candelilla,
pricklypear, yucca, other shrubs, perennial forbs, other perennial grasses

Typical Profile

A and Ak—O0 to 5 inches; extremely channery loam
Rk and R—5 to 15 inches; limestone bedrock interbedded with marl
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Description of Terlingua soils
Classification

Soil taxonomic classification: Loamy-skeletal, mixed, superactive, calcareous,
hyperthermic Lithic Ustic Torriorthents
Ecological site name and identification: Basalt Hill, Hot Desert Shrub (R042XG263TX)

Setting

Landscape: Dissected plateaus
Landform: Hills

Landform position (two-dimensional): Backslope
Slope: 10 to 30 percent

Down-slope shape: Convex
Across-slope shape: Convex
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Hyperthermic
Soil temperature regime: Hyperthermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Very high

Parent material: Colluvium and residuum weathered from basalt
Depth to restrictive feature: 4 to 12 inches to paralithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Not saline (about 1.0 dS/m)

Sodicity maximum: Not sodic

Calcium carbonate maximum: 20

Available water capacity: Very low (about 0.6 inches)

Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): 7s
Hydric soil rating: No
Hydrologic soil group: D

Vegetation

Existing plants: Threeawn, gypsum grama, sideoats grama, Arizona cottontop, bush
muhly, Chino grama, creosotebush, pricklypear, yucca, perennial forbs, perennial
grasses, other shrubs, slim tridens, skeletonleaf goldeneye

Typical Profile

A—O0 to 4 inches; very gravelly sandy loam

Bk—4 to 8 inches; very gravelly loam

Crk—38 to 16 inches; partially weathered igneous bedrock
R—16 to 26 inches; igneous bedrock
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MSE—Musgrave silty clay, 1 to 20 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and
Mountains

Elevation: 2,020 to 3,575 feet

Mean annual precipitation: 10 to 13 inches

Mean annual air temperature: 68 to 72 degrees F

Frost-free period: 240 to 280 days

Map Unit Composition

Musgrave and similar soils: 92 percent
Dissimilar minor components: 8 percent
Minor components:
Densic outcrop—4 percent; not hydric
Unnamed, minor components soils—4 percent; not hydric

Description of Musgrave soils
Classification

Soil taxonomic classification: Clayey, mixed, superactive, calcareous, hyperthermic,
shallow Ustic Torriorthents
Ecological site name and identification: Clay Hill, Hot Desert Shrub (R042XG739TX) (fig. 22)

Setting

Landscape: Basins

Landform: Scarps and erosional uplands
Landform position (two-dimensional): Backslope
Slope: 1 to 20 percent

Down-slope shape: Linear

Across-slope shape: Convex
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Hyperthermic
Soil temperature regime: Hyperthermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Very high

Parent material: Residuum weathered from tuff

Depth to restrictive feature: 4 to 20 inches to densic bedrock
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Moderate (about 4.5 LEP)

Salinity maximum: Slightly saline (about 7.5 dS/m)
Sodicity maximum: Sodium adsorption ratio is about 19.0
Calcium carbonate maximum: 18

Available water capacity: Low (about 3.0 inches)
Gypsum maximum: About 2 percent
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Figure 22.—An area of Musgrave silty clay, 1 to 20 percent slopes. The Musgrave soils are on low hills
and are sparsely vegetated. Musgrave soils are in the Clay Hill ecological site, Hot Desert Shrub
vegetative zone of MLRA 42—Southern Desertic Basins, Plains, and Mountains.

Interpretive Groups

Land capability subclass (nonirrigated): 6s
Hydric soil rating: No
Hydrologic soil group: D

Vegetation

Existing plants: Tobosa, false grama, sideoats grama, creosotebush, western honey
mesquite, leatherstem, guayacan, Menodora, lechuguilla, other shrubs, perennial
forbs, other perennial grasses, Arizona cottontop, Chino grama

Typical Profile

A—aO0 to 6 inches; silty clay
Cy—=6 to 19 inches; silty clay
Cdy—19 to 41 inches; weathered tuff that has silty clay texture

NNB—Ninepoint clay loam, 0 to 3 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and
Mountains

Elevation: 1,835 to 3,430 feet

Mean annual precipitation: 10 to 13 inches
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Mean annual air temperature: 68 to 72 degrees F
Frost-free period: 240 to 280 days

Map Unit Composition

Ninepoint and similar soils: 85 percent

Dissimilar minor components: 15 percent

Minor components:
Unnamed, minor components soils—11 percent; not hydric
Chillon soils—4 percent; not hydric

Description of Ninepoint soils
Classification

Soil taxonomic classification: Fine-loamy, mixed, superactive, hyperthermic Ustic
Haplocambids
Ecological site name and identification: Loamy, Hot Desert Shrub (R042XG738TX)

Setting
Landscape: Basins

Landform: Alluvial flats

Slope: 0 to 3 percent

Down-slope shape: Linear
Across-slope shape: Linear
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Hyperthermic
Soil temperature regime: Hyperthermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Very low

Parent material: Calcareous alluvium derived from limestone and mudstone
Depth to restrictive feature: None within 60 inches
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Moderate (about 4.5 LEP)
Salinity maximum: Not saline (about 0.7 dS/m)

Sodicity maximum: Sodium adsorption ratio is about 1.0
Calcium carbonate maximum: 32

Available water capacity: Very high (about 15.1 inches)
Gypsum maximum: About 2 percent

Interpretive Groups

Land capability subclass (nonirrigated): 7c
Land capability subclass (irrigated): 3e
Hydric soil rating: No

Hydrologic soil group: C

Vegetation

Existing plants: Tobosa, alkali sacaton, pappusgrass, burrograss, plains bristlegrass,
cane bluestem, fourwing saltbush, tarbush, western honey mesquite, catclaw acacia,
creosotebush, other shrubs, perennial forbs, other annual forbs, other perennial
grasses, vine mesquite
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Figure 23.—Creostebush is the dominant vegetation on this area of Ninepoint clay loam, 0 to 3 percent
slopes. Only a few mesquite and creosotebush plants can grow on this site. The Ninepoint soils are
on alluvial flats, and are in the Loamy ecological site, Hot Desert Shrub vegetative zone of MLRA
42—Southern Desertic Basins, Plains, and Mountains.

Typical Profile

A—-O0 to 4 inches; clay loam
Bw—4 to 80 inches; clay loam

NPB—Ninepoint complex, 1 to 3 percent slopes, pitted

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and
Mountains

Elevation: 2,795 to 2,945 feet

Mean annual precipitation: 10 to 13 inches

Mean annual air temperature: 68 to 72 degrees F

Frost-free period: 240 to 280 days

Map Unit Composition

Ninepoint, flat and similar soils: 35 percent
Ninepoint, pit and similar soils: 30 percent
Ninepoint, mound and similar soils: 20 percent
Dissimilar minor components: 15 percent
Minor components:
Unnamed, minor components soils—15 percent; not hydric
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Figure 24.—An area of Ninepoint complex, 1 to 3 percent slopes, pitted. Pitting is a soil modification
practice that was used in the past to catch and conserve precipitation onsite. The pitted areas are
the slightly concave areas overflowing with vegetation. The mounded areas are the slightly
elevated and sparsely vegetated areas behind the pitted areas in the middle of the photograph.
The flat areas are the sparsely vegetated areas seen in the lower foreground and behind the

pitted areas in the foreground.

Description of Ninepoint, flat soils
Classification

Soil taxonomic classification: Fine-loamy, mixed, superactive, hyperthermic Ustic
Haplocambids
Ecological site name and identification: Loamy, Hot Desert Shrub (R042XG738TX)

Setting

Landscape: Basins

Landform: Alluvial flats

Slope: 0 to 2 percent

Down-slope shape: Linear
Across-slope shape: Linear
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Hyperthermic
Soil temperature regime: Hyperthermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Very low
Parent material: Calcareous alluvium derived from limestone and mudstone
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Depth to restrictive feature: None within 60 inches
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Moderate (about 4.5 LEP)
Salinity maximum: Very slightly saline (about 2.0 dS/m)
Sodicity maximum: Sodium adsorption ratio is about 15.0
Calcium carbonate maximum: 10

Available water capacity: Very high (about 13.6 inches)
Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): 6e
Hydric soil rating: No
Hydrologic soil group: B

Vegetation

Existing plants: Other annual forbs, tarbush, western honey mesquite, tobosa, catclaw
acacia, burrograss, plains bristlegrass, alkali sacaton, other shrubs, fourwing
saltbush, pappusgrass, other perennial grasses, perennial forbs, cane bluestem

Typical Profile

A—O0 to 2 inches; clay loam
Bk—2 to 20 inches; clay loam
Bw—20 to 80 inches; sandy clay loam

Description of Ninepoint, pit soils
Classification

Soil taxonomic classification: Fine-loamy, mixed, superactive, hyperthermic Ustic
Haplocambids
Ecological site name and identification: Loamy, Hot Desert Shrub (R042XG738TX)

Setting

Landscape: Basins

Landform: Alluvial flats

Slope: 0 to 1 percent

Down-slope shape: Linear
Across-slope shape: Linear
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Hyperthermic
Soil temperature regime: Hyperthermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Very low

Parent material: Calcareous alluvium derived from limestone and mudstone
Depth to restrictive feature: None within 60 inches

Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Moderate (about 4.5 LEP)
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Salinity maximum: Very slightly saline (about 2.0 dS/m)
Sodicity maximum: Sodium adsorption ratio is about 15.0
Calcium carbonate maximum: 10

Available water capacity: Very high (about 13.6 inches)
Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): 6e
Hydric soil rating: No
Hydrologic soil group: B

Vegetation

Existing plants: Tobosa, alkali sacaton, pappusgrass, burrograss, plains bristlegrass,
cane bluestem, fourwing saltbush, tarbush, western honey mesquite, catclaw acacia,
other shrubs, perennial forbs, other annual forbs, other perennial grasses

Typical Profile

A—-O0 to 2 inches; clay loam
Bw1—2 to 10 inches; clay loam
Bw2—10 to 80 inches; clay loam

Description of Ninepoint, mound soils
Classification

Soil taxonomic classification: Fine-loamy, mixed, superactive, hyperthermic Ustic
Haplocambids
Ecological site name and identification: Loamy, Hot Desert Shrub (R042XG738TX)

Setting

Landscape: Basins

Landform: Alluvial flats

Slope: 1 to 3 percent

Down-slope shape: Linear
Across-slope shape: Linear
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Hyperthermic
Soil temperature regime: Hyperthermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Very low

Parent material: Calcareous alluvium derived from limestone and mudstone
Depth to restrictive feature: None within 60 inches
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Moderate (about 4.5 LEP)

Salinity maximum: Very slightly saline (about 2.0 dS/m)
Sodicity maximum: Sodium adsorption ratio is about 15.0
Calcium carbonate maximum: 10

Available water capacity: Very high (about 13.6 inches)
Gypsum maximum: None
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Interpretive Groups

Land capability subclass (nonirrigated): 6e
Hydric soil rating: No
Hydrologic soil group: B

Vegetation

Existing plants: Tobosa, alkali sacaton, pappusgrass, burrograss, plains bristlegrass,
cane bluestem, fourwing saltbush, tarbush, western honey mesquite, catclaw acacia,
other shrubs, perennial forbs, other annual forbs, other perennial grasses

Typical Profile

A—-O0 to 5 inches; clay loam
Bw1—5 to 39 inches; sandy clay loam
Bw2—39 to 80 inches; clay loam

PUF—Puerta-Madrone-Lazarus complex, 20 to 45 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and
Mountains

Elevation: 5,575 to 7,780 feet

Mean annual precipitation: 18 to 26 inches

Mean annual air temperature: 56 to 59 degrees F

Frost-free period: 160 to 200 days

Map Unit Composition

Puerta and similar soils: 50 percent
Madrone and similar soils: 35 percent
Lazarus and similar soils: 3 percent
Dissimilar minor components: 12 percent
Minor components:
Unnamed, minor components soils—12 percent; not hydric

Description of Puerta soils
Classification

Soil taxonomic classification: Clayey-skeletal, smectitic, mesic Alfic Lithic Argiustolls
Ecological site name and identification: Igneous Hill and Mountain, Mountain Savannah
(RO42XF286TX)

Setting

Landscape: Mountains

Landform: Mountain slopes
Landform position (three-dimensional): Mountainflank
Slope: 20 to 45 percent
Down-slope shape: Linear
Across-slope shape: Convex
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Mesic
Soil temperature regime: Mesic
Soil moisture class: Ustic
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Figure 25.—This area is Lazarus component, in an area of Puerta-Madrone-Lazarus complex, 20 to 45
percent slopes map unit. The mountains in the far background are mapped Rock outcrop-Brewster
complex, 20 to 70 percent slopes. Finestem needlegrass is the dominant grass in this Juniper
Meadow. These meadows are composed of cool-season grasses. These meadows in the Chisos
Mountains are unique within the Chihuahuan Desert. Pinyon and juniper are encroaching on the area.

Properties and Qualities

Runoff class: Very high

Parent material: Gravelly residuum weathered from igneous bedrock
Depth to restrictive feature: 11 to 20 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: High (about 7.5 LEP)

Salinity maximum: Not saline (about 1.0 dS/m)

Sodicity maximum: Not sodic

Calcium carbonate maximum: No carbonates

Available water capacity: Very low (about 1.7 inches)
Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): 6s
Hydric soil rating: No
Hydrologic soil group: D

Vegetation

Existing plants: Texas bluestem, little bluestem, sideoats grama, alligator juniper,
bullgrass, true mountain mahogany, Mexican pinyon, perennial forbs, other perennial
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grasses, gray oak, other shrubs, other trees, cane bluestem, blue grama, evergreen
sumac, mimosa

Typical Profile

A—-O0 to 4 inches; very gravelly silt loam
E—4 to 5 inches; very gravelly loam
Bt—5 to 19 inches; very gravelly clay
R—19 to 29 inches; rhyolite bedrock

Description of Madrone soils
Classification

Soil taxonomic classification: Clayey-skeletal, smectitic, mesic Typic Paleustalfs
Ecological site name and identification: Igneous Hill and Mountain, Mountain Savannah
(RO42XF286TX)

Setting

Landscape: Mountains

Landform: Mountain slopes
Landform position (three-dimensional): Mountainflank
Slope: 20 to 45 percent
Down-slope shape: Linear
Across-slope shape: Convex
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Mesic
Soil temperature regime: Mesic
Soil moisture class: Ustic

Properties and Qualities

Runoff class: Very high

Parent material: Residuum and colluvium weathered from igneous bedrock
Depth to restrictive feature: 21 to 40 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Moderate (about 4.5 LEP)

Salinity maximum: Not saline

Sodicity maximum: Not sodic

Calcium carbonate maximum: No carbonates

Available water capacity: Very low (about 2.4 inches)
Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): 6s
Hydric soil rating: No
Hydrologic soil group: C

Vegetation

Existing plants: Bullgrass, Texas bluestem, little bluestem, sideoats grama, cane
bluestem, blue grama, Mexican pinyon, alligator juniper, gray oak, true mountain
mahogany, evergreen sumac, mimosa, other shrubs, perennial forbs, other trees,
other perennial grasses
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Typical Profile

A—-O0 to 4 inches; very gravelly loam
E—4 to 6 inches; very gravelly loam
Bt—6 to 32 inches; very gravelly clay
R—32 to 42 inches; rhyolite bedrock

Description of Lazarus soils
Classification

Soil taxonomic classification: Fine-loamy, mixed, superactive, mesic Pachic Argiustolls
Ecological site name and identification: Loamy (R70CY 109NM)

Setting

Landscape: Mountains

Landform: Valley floors

Landform position (two-dimensional): Toeslope
Slope: 0 to 10 percent
Down-slope shape: Linear
Across-slope shape: Concave
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Mesic
Soil temperature regime: Mesic
Soil moisture class: Ustic

Properties and Qualities

Runoff class: Medium

Parent material: Alluvium derived from limestone and dolomite
Depth to restrictive feature: None within 60 inches
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Moderate (about 4.5 LEP)
Salinity maximum: Not saline

Sodicity maximum: Not sodic

Available water capacity: Very high (about 16.0 inches)
Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): 3c
Hydric soil rating: No
Hydrologic soil group: C

Vegetation

Existing plants: Western wheatgrass, blue grama, sideoats grama, finestem needlegrass,
Texas needlegrass, little bluestem, other forbs, other perennial grasses

Typical Profile

A—0 to 13 inches; loam
Bt—13 to 80 inches; clay loam

81



Soil Survey of Big Bend National Park, Texas

RIA—Riverwash and Pantera soils, 0 to 2 percent slopes, frequently
flooded

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and Mountains
Elevation: 1,735 to 4,140 feet

Mean annual precipitation: 10 to 13 inches

Mean annual air temperature: 68 to 72 degrees F

Frost-free period: 240 to 280 days

Map Unit Composition

Riverwash: 60 percent
Pantera and similar soils: 30 percent
Dissimilar minor components: 10 percent
Minor components:
Corazones soils—5 percent; not hydric
Tornillo soils—5 percent; not hydric

Description of Riverwash
Setting

Landscape: Intermontane basins
Landform: Flood plains (fig. 26)
Slope: 0 to 2 percent

Properties and Qualities

Runoff class: Negligible

Parent material: Sandy and gravelly alluvium derived from mixed sources
Depth to restrictive feature: None within 60 inches

Frequency of flooding: Frequent

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Excessively drained

Salinity maximum: Not saline

Sodicity maximum: Not sodic

Calcium carbonate maximum: No carbonates

Interpretive Groups

Land capability subclass (nonirrigated): 8w
Hydric soil rating: No

Description of Pantera soils
Classification

Soil taxonomic classification: Sandy-skeletal, mixed, hyperthermic Ustic Torrifluvents
Ecological site name and identification: Arroyo, Hot Desert Shrub (R042XG736TX)

Setting

Landscape: Intermontane basins

Landform: Flood plains|(fig. 27)

Slope: 0 to 2 percent
Down-slope shape: Linear
Across-slope shape: Concave
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Figure 26.—In an area of Riverwash and Pantera soils, 0 to 2 percent slopes, frequently flooded.
Riverwash in the foreground, is devoid of permanent vegetation because of frequent scour by
floodwaters. In the background, saltcedar has established on an area of Pantera soil. Pantera soils
are in the Arroyo ecological site, Hot Desert Shrub vegetative zone of MLRA 42—Southern Desertic
Basins, Plains, and Mountains. Saltcedar leaves turn a brilliant yellow color after the first fall freeze,
and is quite visible on aerial photography flown at that time.

Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Hyperthermic
Soil temperature regime: Hyperthermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Negligible

Parent material: Sandy and gravelly alluvium derived from mixed sources
Depth to restrictive feature: None within 60 inches
Frequency of flooding: Frequent

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Very slightly saline (about 2.0 dS/m)
Sodicity maximum: Not sodic

Calcium carbonate maximum: 5

Available water capacity: Low (about 4.8 inches)
Gypsum maximum: None
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Figure 27.—Desert willow in an area of Riverwash and Pantera soils, 0 to 2 percent slopes, frequently
flooded. The dark-colored mineral on the arroyo channel is magnetite, derived from igneous rocks
and transported by flowing water. Because magnetite has a particle density greater than 5.0 g/cm3,
it quickly falls from suspension as flow velocity decreases.

Interpretive Groups

Land capability subclass (nonirrigated): 7w
Hydric soil rating: No
Hydrologic soil group: A

Vegetation

Existing plants: Western honey mesquite, desert willow, creosotebush, catclaw acacia,
elbowbush, spiny hackberry, Trans-Pecos poreleaf, leatherstem, baccharis, sideoats
grama, tanglehead, cane bluestem, black grama, sand dropseed, Chino grama,
saltcedar, other perennial grasses, perennial forbs, other shrubs

Typical Profile

A—-O0 to 10 inches; gravelly sand
C—10 to 80 inches; very gravelly loamy sand

RKG—Rock outcrop-Brewster complex, 20 to 70 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and
Mountains

Elevation: 4,120 to 7,480 feet

Mean annual precipitation: 14 to 20 inches
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Mean annual air temperature: 59 to 61 degrees F
Frost-free period: 180 to 220 days

Map Unit Composition

Rock outcrop: 60 percent

Brewster and similar soils: 30 percent

Dissimilar minor components: 10 percent

Minor components:
Unnamed, minor components soils—7 percent; not hydric
Rubble land—3 percent; not hydric

Description of Rock outcrop
Setting

Landscape: Mountains
Slope: 30 to 70 percent
Representative aspect: North

Properties and Qualities

Runoff class: Very high

Parent material: Trachyte

Depth to restrictive feature: 0 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Salinity maximum: Not saline

Sodicity maximum: Not sodic

Interpretive Groups
Hydric soil rating: No
Typical Profile
R—O0 to 10 inches; trachyte bedrock
Description of Brewster soils
Classification

Soil taxonomic classification: Loamy-skeletal, mixed, superactive, thermic Aridic Lithic
Haplustolls

Ecological site name and identification: Igneous Hill and Mountain, Mixed Prairie
(RO42XE277TX)

Setting

Landscape: Mountains

Landform: Mountain slopes

Landform position (two-dimensional): Summit, shoulder, backslope, footslope, toeslope
Landform position (three-dimensional): Mountainflank
Slope: 20 to 45 percent

Down-slope shape: Convex

Across-slope shape: Convex

Representative aspect: Southeast

Aspect range: All aspects

Soil temperature class: Thermic

Soil temperature regime: Thermic

Soil moisture class: Ustic
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Properties and Qualities

Runoff class: High

Parent material: Colluvium and residuum weathered from igneous bedrock
Depth to restrictive feature: 4 to 20 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Not saline

Sodicity maximum: Not sodic

Calcium carbonate maximum: 5

Available water capacity: Very low (about 0.4 inches)
Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): 7s
Hydric soil rating: No
Hydrologic soil group: D

Vegetation

Existing plants: Gray oak, redberry juniper, other trees, Texas bluestem, New Mexico
bluestem, cane bluestem, sideoats grama, black grama, blue grama, feathery dalea,
plains lovegrass, tanglehead, range ratany, green sprangletop, perennial forbs, other
perennial grasses, other shrubs

Typical Profile

A—O0 to 4 inches; very gravelly loam
R—4 to 14 inches; rhyolite bedrock

RTE—Rock outcrop-Terlingua complex, 10 to 30 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and
Mountains

Elevation: 1,965 to 3,485 feet

Mean annual precipitation: 10 to 13 inches

Mean annual air temperature: 68 to 72 degrees F

Frost-free period: 240 to 280 days

Map Unit Composition

Rock outcrop: 50 percent
Terlingua and similar soils: 40 percent
Dissimilar minor components: 10 percent
Minor components:
Unnamed, minor components soils—10 percent; not hydric

Description of Rock outcrop
Setting

Landscape: Hills
Slope: 10 to 30 percent
Representative aspect: North
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Properties and Qualities

Runoff class: Very high

Parent material: Basalt

Depth to restrictive feature: 0 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Salinity maximum: Not saline

Sodicity maximum: Not sodic

Interpretive Groups
Hydric soil rating: No
Typical Profile
R—O0 to 10 inches; basalt bedrock
Description of Terlingua soils
Classification

Soil taxonomic classification: Loamy-skeletal, mixed, superactive, calcareous,
hyperthermic Lithic Ustic Torriorthents
Ecological site name and identification: Basalt Hill, Hot Desert Shrub (R042XG263TX)

Setting

Landscape: Hills

Landform: Igneous hills and mountains
Landform position (two-dimensional): Backslope
Slope: 10 to 30 percent

Down-slope shape: Convex
Across-slope shape: Convex
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Hyperthermic
Soil temperature regime: Hyperthermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Very high

Parent material: Colluvium and residuum weathered from basalt
Depth to restrictive feature: 4 to 16 inches to paralithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Not saline (about 0.4 dS/m)

Sodicity maximum: Not sodic

Calcium carbonate maximum: 20

Available water capacity: Very low (about 0.6 inches)

Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): 7s
Hydric soil rating: No
Hydrologic soil group: D
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Vegetation

Existing plants: Lechuguilla, Chino grama, fluffgrass, range ratany, plains blackfoot,
tanglehead, other perennial forbs, other shrubs, slim tridens, leatherstem, spiderling,
sideoats grama, other perennial grasses, creosotebush, whitethorn acacia

Typical Profile

A—O0 to 4 inches; very gravelly sandy loam

Bk—4 to 8 inches; very gravelly loam

Crk—8 to 16 inches; partially weathered igneous bedrock
R—16 to 26 inches; igneous bedrock

RTG—Rock outcrop-Terlingua complex, 20 to 70 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and
Mountains

Elevation: 2,085 to 3,345 feet

Mean annual precipitation: 10 to 13 inches

Mean annual air temperature: 68 to 72 degrees F

Frost-free period: 240 to 280 days

Map Unit Composition

Rock outcrop: 65 percent
Terlingua and similar soils: 25 percent
Dissimilar minor components: 10 percent
Minor components:
Unnamed, minor components soils—10 percent; not hydric

Description of Rock outcrop
Setting

Landscape: Hills
Slope: 20 to 70 percent
Representative aspect: North

Properties and Qualities

Runoff class: Very high

Parent material: Basalt

Depth to restrictive feature: 0 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Salinity maximum: Not saline

Sodicity maximum: Not sodic

Interpretive Groups
Hydric soil rating: No
Typical Profile
R—O0 to 10 inches; basalt bedrock
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Description of Terlingua soils
Classification

Soil taxonomic classification: Loamy-skeletal, mixed, superactive, calcareous,
hyperthermic Lithic Ustic Torriorthents

Ecological site nam identification: Igneous Hill and Mountain, Hot Desert Shrub
(R042XG264TXi (fig. 28)

Setting

Landscape: Hills

Landform: Hillslopes, ridges

Landform position (two-dimensional): Backslope
Slope: 20 to 60 percent

Down-slope shape: Convex
Across-slope shape: Convex
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Hyperthermic
Soil temperature regime: Hyperthermic
Soil moisture class: Aridic (torric)

Figure 28.—Very sparse vegetation cover on the Terlingua soils In an area of Rock outcrop-Terlingua
complex, 20 to 70 percent slopes. The dark color of surface fragments and exposed basalt bedrock
absorb solar radiation, which results in very hot soil temperatures during the summer. Terlingua
soils are in the Igneous Hill and Mountain ecological site, Hot Desert Shrub vegetative zone of
MLRA 42—Southern Desertic Basins, Plains, and Mountains.
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Properties and Qualities

Runoff class: Very high

Parent material: Colluvium and residuum weathered from basalt
Depth to restrictive feature: 4 to 16 inches to paralithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Not saline (about 0.4 dS/m)

Sodicity maximum: Not sodic

Calcium carbonate maximum: 20

Available water capacity: Very low (about 0.6 inches)

Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): 7s
Hydric soil rating: No
Hydrologic soil group: D

Vegetation

Existing plants: Chino grama, tanglehead, sideoats grama, slim tridens, fluffgrass,
lechuguilla, leatherstem, creosotebush, range ratany, whitethorn acacia, spiderling,
plains blackfoot, other shrubs, other perennial forbs, other perennial grasses

Typical Profile

A—O0 to 4 inches; very gravelly sandy loam

Bk—4 to 8 inches; very gravelly loam

Crk—8 to 16 inches; partially weathered igneous bedrock
R—16 to 26 inches; igneous bedrock

SKE—Solis-Rock outcrop complex, 1 to 20 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and
Mountains

Elevation: 1,850 to 3,755 feet

Mean annual precipitation: 10 to 13 inches

Mean annual air temperature: 68 to 72 degrees F

Frost-free period: 240 to 280 days

Map Unit Composition

Solis and similar soils: 45 percent

Rock outcrop: 35 percent

Dissimilar minor components: 20 percent

Minor components:
Geefour soils—9 percent; not hydric
Unnamed, minor components soils—6 percent; not hydric
Corazones soils—5 percent; not hydric
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Description of Solis soils
Classification

Soil taxonomic classification: Loamy, mixed, superactive, calcareous, hyperthermic,
shallow Ustic Torriorthents

Ecological site name and identification: Sandstone Hill and Mountain, Hot Desert Shrub
(RO42XG586TX)

Setting

Landscape: Hills

Landform: Erosion remnant
Slope: 1 to 16 percent

Down-slope shape: Convex
Across-slope shape: Convex
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Hyperthermic
Soil temperature regime: Hyperthermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Medium

Parent material: Residuum weathered from soft sandstone
Depth to restrictive feature: 4 to 20 inches to paralithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Not saline (about 1.0 dS/m)

Sodicity maximum: Not sodic

Calcium carbonate maximum: 15

Available water capacity: Very low (about 0.5 inches)
Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): 7s
Hydric soil rating: No
Hydrologic soil group: D

Vegetation

Existing plants: Lechuguilla, ephedra, range ratany, other annual forbs, whitethorn
acacia, threeawn, sideoats grama, black grama, feathery dalea, fluffgrass, ocatillo,
creosotebush, perennial forbs, perennial grasses, western honey mesquite,
dropseed, other shrubs, Chino grama

Typical Profile

A—aO0 to 6 inches; fine sandy loam
Cr—=6 to 28 inches; platy sandstone bedrock
2Cd—28 to 38 inches; mudstone
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Figure 29.—Sandstone of the Tertiary age Hannold Hill Formation crops out in an area of Solis-Rock
outcrop complex, 1 to 20 percent slopes. Chino grama and scattered lechuguilla, ephedra, and
range ratany grow in areas of shallow Solis soils between areas of rock outcrop. These areas are on
hills. The Solis soils are in the Sandstone Hill and Mountain ecological site, Hot Desert Shrub
vegetative zone of MLRA 42—Southern Desertic Basins, Plains, and Mountains.

Description of Rock outcrop
Setting

Landscape: Hills
Slope: 3 to 20 percent
Representative aspect: North

Properties and Qualities

Runoff class: Very high

Parent material: Sandstone

Depth to restrictive feature: 0 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Salinity maximum: Not saline

Sodicity maximum: Not sodic

Interpretive Groups
Hydric soil rating: No
Typical Profile

R—O0 to 10 inches; sandstone bedrock
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SKG—Solis-Rock outcrop complex, 20 to 60 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and
Mountains

Elevation: 1,860 to 4,055 feet

Mean annual precipitation: 10 to 13 inches

Mean annual air temperature: 68 to 72 degrees F

Frost-free period: 240 to 280 days

Map Unit Composition

Solis and similar soils: 50 percent
Rock outcrop: 40 percent
Dissimilar minor components: 10 percent
Minor components:
Unnamed, minor components soils—10 percent; not hydric

Description of Solis soils
Classification

Soil taxonomic classification: Loamy, mixed, superactive, calcareous, hyperthermic,
shallow Ustic Torriorthents

Ecological site name and identification: Sandstone Hill and Mountain, Hot Desert Shrub
(R042XG586TX)

Setting

Landscape: Hills

Landform: Scarps

Slope: 20 to 45 percen

Down-slope shape: Convex
Across-slope shape: Convex
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Hyperthermic
Soil temperature regime: Hyperthermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Medium

Parent material: Residuum weathered from soft sandstone
Depth to restrictive feature: 4 to 20 inches to paralithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Not saline (about 1.0 dS/m)

Sodicity maximum: Not sodic

Calcium carbonate maximum: 15

Available water capacity: Very low (about 0.6 inches)
Gypsum maximum: None
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Figure 30.—Fluffgrass, tubercled saltbush, whitethorn acacia, ocotillo growing on a scarp of Solis-Rock
outcrop complex, 20 to 60 percent slopes. This map unit is in the Sandstone Hill and Mountain
ecological site, Hot Desert Shrub vegetative zone of MLRA 42—Southern Desertic Basins, Plains,
and Mountains.
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Interpretive Groups

Land capability subclass (nonirrigated): 7s
Hydric soil rating: No
Hydrologic soil group: D

Vegetation

Existing plants: Chino grama, dropseed, black grama, sideoats grama, threeawn, fluffgrass,
feathery dalea, ocotillo, creosotebush, whitethorn acacia, western honey mesquite,
tubercled, saltbush, perennial grasses, perennial forbs, other shrubs, other annual forbs

Typical Profile

A—O0 to 6 inches; fine sandy loam
Cr—=6 to 28 inches; platy sandstone bedrock
2Cd—28 to 38 inches; mudstone

Description of Rock outcrop
Setting

Landscape: Hills
Slope: 20 to 60 percent
Representative aspect: North

Properties and Qualities

Runoff class: Very high

Parent material: Sandstone

Depth to restrictive feature: 0 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Salinity maximum: Not saline

Sodicity maximum: Not sodic

Interpretive Groups
Hydric soil rating: No
Typical Profile

R—O0 to 10 inches; sandstone bedrock

STC—Strawhouse-Stillwell complex, 1 to 8 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 81D—Southern Edwards Plateau
Elevation: 1,725 to 3,730 feet

Mean annual precipitation: 10 to 13 inches

Mean annual air temperature: 68 to 72 degrees F

Frost-free period: 240 to 280 days

Map Unit Composition

Strawhouse and similar soils: 60 percent

Stillwell and similar soils: 25 percent

Dissimilar minor components: 15 percent

Minor components:
Unnamed, minor components soils—10 percent; not hydric
Geefour soils—5 percent; not hydric
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Description of Strawhouse soils
Classification

Soil taxonomic classification: Loamy-skeletal, carbonatic, hyperthermic, shallow Calcic
Petrocalcids
Ecological site name and identification: Gravelly 8-14" PZ (R081DY297TX)

Setting

Landscape: Piedmont slopes
Landform: Fan remnants

Slope: 1 to 3 percent

Down-slope shape: Linear
Across-slope shape: Linear
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Hyperthermic
Soil temperature regime: Hyperthermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Very high

Parent material: Gravelly alluvium and pedisediment derived from limestone
Depth to restrictive feature: 4 to 20 inches to petrocalcic
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Slightly saline (about 5.0 dS/m)
Sodicity maximum: Sodium adsorption ratio is about 8
Calcium carbonate maximum: 58

Available water capacity: Very low (about 1.6 inches)
Gypsum maximum: None

Interpretive Groups
Land capability subclass (nonirrigated): 7s

Hydric soil rating: No
Hydrologic soil group: D
Vegetation
Existing plants: Chino grama, black grama, bush muhly, feather pappusgrass, fluffgrass,
threeawn, creosotebush, ocotillo, leatherstem, range ratany, Gregg's coldenia,

skeletonleaf goldeneye, perennial forbs, other perennial grasses, candelilla, slim
tridens, fall witchgrass, mariola, ceniza, other shrubs

Typical Profile

Ak—O0 to 5 inches; very gravelly loam
Bk—S5 to 15 inches; very gravelly loam
Bkkm—15 to 19 inches; cemented material
CBk—19 to 80 inches; very gravelly loam
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Description of Stillwell soils
Classification

Soil taxonomic classification: Loamy-skeletal, carbonatic, hyperthermic Sodic Ustic
Haplocalcids
Ecological site name and identification: Gravelly 8-14" PZ (R081DY297TX)

Setting

Landscape: Piedmont slopes
Landform: Fan remnants

Slope: 1 to 8 percent

Down-slope shape: Convex
Across-slope shape: Convex
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Hyperthermic
Soil temperature regime: Hyperthermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Medium

Parent material: Gravelly alluvium derived from limestone
Depth to restrictive feature: None within 60 inches
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Slightly saline (about 5.0 dS/m)
Sodicity maximum: Sodium adsorption ratio is about 28.0
Calcium carbonate maximum: 70

Available water capacity: Low (about 3.2 inches)
Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): 7s
Hydric soil rating: No
Hydrologic soil group: A

Vegetation

Existing plants: Chino grama, black grama, bush muhly, feather pappusgrass, slim
tridens, threeawn, fall witchgrass, fluffgrass, creosotebush, mariola, ceniza,
skeletonleaf goldeneye, candelilla, ocotillo, leatherstem, Gregg's coldenia, range
ratany, other shrubs, other perennial grasses, perennial forbs

Typical Profile

A—O0 to 3 inches; very gravelly sandy loam
Bk—3 to 30 inches; very gravelly sandy loam
2BCk—30 to 80 inches; extremely gravelly coarse sandy loam
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STE—Strawhouse-Stillwell complex, 1 to 30 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 81D—Southern Edwards Plateau
Elevation: 1,705 to 3,335 feet

Mean annual precipitation: 10 to 13 inches

Mean annual air temperature: 68 to 72 degrees F

Frost-free period: 240 to 280 days

Map Unit Composition

Strawhouse and similar soils: 45 percent

Stillwell and similar soils: 40 percent

Dissimilar minor components: 15 percent

Minor components:
Unnamed, minor components soils—10 percent; not hydric
Geefour soils—5 percent; not hydric

Description of Strawhouse soils
Classification

Soil taxonomic classification: Loamy-skeletal, carbonatic, hyperthermic, shallow Calcic
Petrocalcids
Ecological site name and identification: Gravelly 8-14" PZ (R081DY297TX)

Setting

Landscape: Piedmont slopes
Landform: Fan remnants

Slope: 1 to 8 percent

Down-slope shape: Linear
Across-slope shape: Linear
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Hyperthermic
Soil temperature regime: Hyperthermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Very high

Parent material: Gravelly alluvium and pedisediment derived from limestone
Depth to restrictive feature: 4 to 20 inches to petrocalcic
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Slightly saline (about 5.0 dS/m)
Sodicity maximum: Sodium adsorption ratio is about 8
Calcium carbonate maximum: 58

Available water capacity: Very low (about 1.6 inches)
Gypsum maximum: None
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Interpretive Groups

Land capability subclass (nonirrigated): 7e
Hydric soil rating: No
Hydrologic soil group: D

Vegetation

Existing plants: Chino grama, black grama, bush muhly, feather pappusgrass, slim
tridens, threeawn, fall witchgrass, fluffgrass, creosotebush, mariola, ceniza,
skeletonleaf goldeneye, candelilla, ocotillo, leatherstem, Gregg's coldenia, range
ratany, other shrubs, other perennial grasses, perennial forbs

Typical Profile

Ak—O0 to 5 inches; very gravelly loam
Bk—5 to 15 inches; very gravelly loam
Bkkm—15 to 19 inches; cemented material
CBk—19 to 80 inches; very gravelly loam

Description of Stillwell soils
Classification

Soil taxonomic classification: Loamy-skeletal, carbonatic, hyperthermic Sodic Ustic
Haplocalcids
Ecological site name and identification: Gravelly 8-14" PZ (R081DY297TX)

Setting

Landscape: Piedmont slopes
Landform: Fan remnants

Landform position (two-dimensional): Backslope
Slope: 1 to 30 percent

Down-slope shape: Convex, linear
Across-slope shape: Convex
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Hyperthermic
Soil temperature regime: Hyperthermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Medium

Parent material: Gravelly alluvium derived from limestone
Depth to restrictive feature: None within 60 inches
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Slightly saline (about 5.0 dS/m)
Sodicity maximum: Sodium adsorption ratio is about 28.0
Calcium carbonate maximum: 70

Available water capacity: Low (about 3.2 inches)
Gypsum maximum: None
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Interpretive Groups

Land capability subclass (nonirrigated): 7s
Hydric soil rating: No
Hydrologic soil group: A

Vegetation

Existing plants: Chino grama, black grama, bush muhly, feather pappusgrass, slim
tridens, threeawn, fall witchgrass, fluffgrass, creosotebush, mariola, ceniza,
skeletonleaf goldeneye, candelilla, ocotillo, leatherstem, Gregg's coldenia, range
ratany, other shrubs, other perennial grasses, perennial forbs

Typical Profile

A—aO0 to 3 inches; very gravelly sandy loam
Bk—3 to 30 inches; very gravelly sandy loam
2BCk—30 to 80 inches; extremely gravelly coarse sandy loam

SUE—Studybutte-Rock outcrop complex, 10 to 30 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and
Mountains

Elevation: 2,260 to 3,910 feet

Mean annual precipitation: 10 to 13 inches

Mean annual air temperature: 68 to 72 degrees F

Frost-free period: 240 to 280 days

Map Unit Composition

Studybutte and similar soils: 60 percent

Rock outcrop: 20 percent

Dissimilar minor components: 20 percent

Minor components:
Unnamed, minor components soils—18 percent; not hydric
Geefour soils—2 percent; not hydric

Description of Studybutte soils
Classification

Soil taxonomic classification: Loamy-skeletal, mixed, superactive, nonacid, hyperthermic
Lithic Ustic Torriorthents

Ecological site name and identification: Igneous Hill and Mountain, Hot Desert Shrub
(R0O42XG264TX)

Setting
Landscape: Hills
Landform: Hillslopes|(fig. 31)
Landform position (two-dimensional): Backslope

Slope: 10 to 30 percent
Down-slope shape: Linear
Across-slope shape: Linear
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Figure 31.—Ocotillo, creosotebush, and Chino grama on an area of Studybutte-Rock outcrop complex,
10 to 30 percent slopes. The Studybutte soils are shallow to trachyte bedrock, which is exposed in
the background. Ocotillo is drought deciduous, meaning it drops its leaves during drought. Some
of the ocotillo plants in this photograph have new green leaves, which suggest a recent rainfall. The
Studybutte soils are in the Igneous Hill and Mountain ecological site, Hot Desert Shrub vegetative
zone of MLRA 42—Southern Desertic Basins, Plains, and Mountains.

Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Hyperthermic
Soil temperature regime: Hyperthermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Very high

Parent material: Residuum and colluvium weathered from siliceous igneous bedrock
Depth to restrictive feature: 4 to 19 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Not saline

Sodicity maximum: Not sodic

Calcium carbonate maximum: 1

Available water capacity: Very low (about 0.5 inches)
Gypsum maximum: None
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Interpretive Groups

Land capability subclass (nonirrigated): 7s
Hydric soil rating: No
Hydrologic soil group: D

Vegetation

Existing plants: Other annual forbs, leatherstem, Chino grama, sideoats grama, black
grama, slim tridens, feathery dalea, Arizona cottontop, tanglehead, range ratany,
ceniza, perennial forbs, other shrubs, skeletonleaf goldeneye, ocotillo, creosotebush

Typical Profile

A—O to 6 inches; very gravelly loam
R—6 to 16 inches; igneous bedrock

Description of Rock outcrop
Setting

Landscape: Hills
Slope: 10 to 30 percent
Representative aspect: North

Properties and Qualities

Runoff class: Very high

Parent material: Trachyte and/or rhyolite

Depth to restrictive feature: 0 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Salinity maximum: Not saline

Sodicity maximum: Not sodic

Interpretive Groups
Hydric soil rating: No
Typical Profile

R—oO0 to 10 inches; igneous bedrock
SUG—Studybutte-Rock outcrop complex, 20 to 60 percent slopes

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and
Mountains

Elevation: 2,270 to 4,815 feet

Mean annual precipitation: 10 to 13 inches

Mean annual air temperature: 68 to 72 degrees F

Frost-free period: 240 to 280 days

Map Unit Composition

Studybutte and similar soils: 55 percent

Rock outcrop: 30 percent

Dissimilar minor components: 15 percent

Minor components:
Unnamed, minor components soils—13 percent; not hydric
Geefour soils—2 percent; not hydric
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Description of Studybutte soils
Classification

Soil taxonomic classification: Loamy-skeletal, mixed, superactive, nonacid, hyperthermic
Lithic Ustic Torriorthents

Ecological site name and identification: Igneous Hill and Mountain, Hot Desert Shrub
(RO42XG264TX)

Setting

Landscape: Hills

Landform: Hillslopes

Landform position (two-dimensional): Backslope
Slope: 20 to 45 percent

Down-slope shape: Linear
Across-slope shape: Linear
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Hyperthermic
Soil temperature regime: Hyperthermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Very high

Parent material: Residuum and colluvium weathered from siliceous igneous bedrock
Depth to restrictive feature: 4 to 19 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Not saline

Sodicity maximum: Not sodic

Calcium carbonate maximum: 1

Available water capacity: Very low (about 0.5 inches)
Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): 7s
Hydric soil rating: No
Hydrologic soil group: D

Vegetation

Existing plants: Chino grama, black grama, sideoats grama, slim tridens, feathery dalea,
Arizona cottontop, tanglehead, range ratany, ceniza, leatherstem, skeletonleaf
goldeneye, perennial forbs, other shrubs, other annual forbs

Typical Profile

A—aO0 to 6 inches; very gravelly loam
R—6 to 16 inches; igneous bedrock
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Description of Rock outcrop
Setting

Landscape: Hills
Slope: 20 to 60 percent
Representative aspect: North

Properties and Qualities

Runoff class: Very high

Parent material: Rhyolite and/or trachyte

Depth to restrictive feature: 0 inches to lithic bedrock
Frequency of flooding: None

Frequency of ponding: None

Salinity maximum: Not saline

Sodicity maximum: Not sodic

Calcium carbonate maximum: No carbonates

Interpretive Groups
Hydric soil rating: No
Typical Profile

R—O0 to 10 inches; igneous bedrock

TOA—Tornillo loam, 0 to 2 percent slopes, occasionally flooded

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and Mountains
Elevation: 1,905 to 3,195 feet

Mean annual precipitation: 10 to 13 inches

Mean annual air temperature: 68 to 72 degrees F

Frost-free period: 240 to 280 days

Map Unit Composition

Tornillo and similar soils: 80 percent|(fig. 32)
Dissimilar minor components: 20 percen
Minor components:
Pantera soils—9 percent; not hydric
Unnamed, minor components soils—11 percent; not hydric

Description of Tornillo soils
Classification

Soil taxonomic classification: Fine-loamy, mixed, superactive, hyperthermic Ustifluventic
Haplocambids
Ecological site name and identification: Loamy, Hot Desert Shrub (R042XG738TX)

Setting

Landscape: Basins

Landform: Alluvial flats

Slope: 0 to 2 percent

Down-slope shape: Linear
Across-slope shape: Linear
Representative aspect: Southeast
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Figure 32.—An area of Tornillo loam, 0 to 2 percent slopes, occasionally flooded. Tornillo soils are on
alluvial flats and very susceptible to water erosion. Tornillo soils are in the Loamy ecological site,
Hot Desert Shrub vegetative zone of MLRA 42—Southern Desertic Basins, Plains, and Mountains.
The background is the Rosillos Mountains, located in the northern area of Big Bend National Park.

Aspect range: All aspects

Soil temperature class: Hyperthermic
Soil temperature regime: Hyperthermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Very low

Parent material: Calcareous loamy alluvium

Depth to restrictive feature: None within 60 inches
Frequency of flooding: Occasional

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Moderate (about 4.5 LEP)
Salinity maximum: Very slightly saline (about 2.0 dS/m)
Sodicity maximum: Sodium adsorption ratio is about 15.0
Calcium carbonate maximum: 10

Available water capacity: Very high (about 13.6 inches)
Gypsum maximum: None
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Interpretive Groups

Land capability subclass (nonirrigated): 6e
Hydric soil rating: No
Hydrologic soil group: B

Vegetation

Existing plants: Tobosa, alkali sacaton, pappusgrass, burrograss, plains bristlegrass,
cane bluestem, fourwing saltbush, tarbush, western honey mesquite, catclaw acacia,
other shrubs, perennial forbs, other annual forbs, other perennial grasses

Typical Profile

A—oO0 to 19 inches; loam
Bw1—19 to 26 inches; stratified gravelly sandy loam
Bw2—26 to 80 inches; stratified loam

VCA—Vicente, Lomapelona, and Castolon soils, 0 to 1 percent
slopes, flooded

Map Unit Setting

Major land resource area (MLRA): MLRA 42—Southern Desertic Basins, Plains, and
Mountains

Elevation: 1,710 to 2,315 feet

Mean annual precipitation: 10 to 13 inches

Mean annual air temperature: 68 to 72 degrees F

Frost-free period: 240 to 280 days

Map Unit Composition

Vicente and similar soils: 40 percent
Lomapelona and similar soils: 30 percent
Castolon and similar soils: 25 percent
Dissimilar minor components: 5 percent
Minor components:
Water—3 percent
Unnamed, minor components soils—1 percent; not hydric
Unnamed, hydric minor components soils—1 percent; Landform: Proximal to channel
flood plains; Geomorphic position (three-dimensional): Tread; Down-slope
shape: Concave; Across-slope shape: Concave; Hydric soil rating: Yes

Description of Vicente soils
Classification

Soil taxonomic classification: Coarse-silty, mixed, superactive, calcareous, hyperthermic
Ustic Torrifluvents

Ecological site name and identification: Loamy Bottomland, Hot Desert Shrub
(R042XG733TX) (fig. 33)

Setting

Landscape: River valleys

Landform: Flood plains

Landform position (three-dimensional): Tread
Slope: 0 to 1 percent

Down-slope shape: Linear
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Figure 33.—An area of Vicente, Lomapelona and Castolon soils, 0 to 1 percent slopes, flooded. The left
side of the photograph is Mexico. Santa Elena Canyon is in the background. This map unit is in the
Loamy Bottomland ecological site, Hot Desert Shrub vegetative zone of MLRA 42—Southern
Desertic Basins, Plains, and Mountains

Across-slope shape: Linear
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Hyperthermic
Soil temperature regime: Hyperthermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Negligible

Parent material: Stratified loamy alluvium

Depth to restrictive feature: None within 60 inches
Frequency of flooding: Occasional

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Moderate (about 4.5 LEP)
Salinity maximum: Very slightly saline (about 2.0 dS/m)
Sodicity maximum: Sodium adsorption ratio is about 3.0
Calcium carbonate maximum: 13

Available water capacity: Very high (about 12.9 inches)
Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): 7w
Land capability subclass (irrigated): 2w
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Hydric soil rating: No
Hydrologic soil group: C

Vegetation

Existing plants: Alkali sacaton, cane bluestem, bristlegrass, western honey mesquite,
cottonwood, spiny hackberry, fourwing saltbush, catclaw acacia, other trees, pink
pappusgrass, vine mesquite, perennial forbs, other perennial grasses, giant sacaton,
other shrubs

Typical Profile

A1—o0 to 2 inches; silty clay loam

A2—2 to 10 inches; very fine sandy loam
C1—10 to 60 inches; very fine sandy loam
C2—60 to 80 inches; loam

Description of Lomapelona soils
Classification

Soil taxonomic classification: Coarse-loamy, mixed, superactive, calcareous,
hyperthermic Ustic Torrifluvents

Ecological site name and identification: Loamy Bottomland, Hot Desert Shrub
(RO42XG733TX)

Setting

Landscape: River valleys

Landform: Flood plains

Landform position (three-dimensional): Tread
Slope: 0 to 1 percent

Down-slope shape: Linear
Across-slope shape: Linear
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Hyperthermic
Soil temperature regime: Hyperthermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Low

Parent material: Stratified loamy alluvium

Depth to restrictive feature: None within 60 inches
Frequency of flooding: Frequent

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Moderately well drained

Shrink-swell potential: Low (about 1.5 LEP)

Salinity maximum: Very slightly saline (about 2.0 dS/m)
Sodicity maximum: Sodium adsorption ratio is about 1.0
Calcium carbonate maximum: 5

Available water capacity: Very high (about 14.9 inches)
Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): Tw
Land capability subclass (irrigated): 2w
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Hydric soil rating: No
Hydrologic soil group: C

Vegetation

Existing plants: Giant sacaton, alkali sacaton, cane bluestem, vine mesquite, bristlegrass,
pink pappusgrass, spiny hackberry, fourwing saltbush, catclaw acacia, cottonwood,
western honey mesquite, perennial forbs, other perennial grasses, other trees, other
shrubs

Typical Profile

A—0 to 8 inches; fine sandy loam
C1—8 to 42 inches; fine sandy loam
C2—42 to 60 inches; loam

C3—60 to 80 inches; sand

Description of Castolon soils
Classification

Soil taxonomic classification: Fine-silty, mixed, superactive, calcareous, hyperthermic
Ustic Torrifluvents

Ecological site name and identification: Loamy Bottomland, Hot Desert Shrub
(RO42XG733TX)

Setting

Landscape: River valleys

Landform: Flood plains

Landform position (three-dimensional): Tread
Slope: 0 to 1 percent

Down-slope shape: Linear
Across-slope shape: Linear
Representative aspect: Southeast
Aspect range: All aspects

Soil temperature class: Hyperthermic
Soil temperature regime: Hyperthermic
Soil moisture class: Aridic (torric)

Properties and Qualities

Runoff class: Low

Parent material: Stratified loamy alluvium

Depth to restrictive feature: None within 60 inches
Frequency of flooding: Occasional

Frequency of ponding: None

Depth to water table: More than 72 inches

Drainage class: Well drained

Shrink-swell potential: Moderate (about 4.5 LEP)
Salinity maximum: Very slightly saline (about 2.0 dS/m)
Sodicity maximum: Sodium adsorption ratio is about 3.0
Calcium carbonate maximum: 13

Available water capacity: Very high (about 12.9 inches)
Gypsum maximum: None

Interpretive Groups

Land capability subclass (nonirrigated): Tw
Land capability subclass (irrigated): 2w
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Hydric soil rating: No
Hydrologic soil group: C

Vegetation

Existing plants: Giant sacaton, alkali sacaton, cane bluestem, vine mesquite, bristlegrass,
pink pappusgrass, spiny hackberry, fourwing saltbush, catclaw acacia, cottonwood,
western honey mesquite, perennial forbs, other perennial grasses, other trees, other
shrubs

Typical Profile

A—O0 to 9 inches; silty clay loam
C1—9 to 35 inches; silt loam
C2—35 to 80 inches; loam
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Prime Farmland

Prime farmland is one of several kinds of important farmland defined by the U.S.
Department of Agriculture. It is of major importance in meeting the Nation's short- and
long-range needs for food and fiber. Because the supply of high-quality farmland is
limited, the U.S. Department of Agriculture recognizes that responsible levels of
government, as well as individuals, should encourage and facilitate the wise use of our
Nation's prime farmland.

Prime farmland, as defined by the U.S. Department of Agriculture, is land that has the
best combination of physical and chemical characteristics for producing food, feed,
forage, fiber, and oilseed crops and is available for these uses. It could be cultivated land,
pastureland, forestland, or other land, but it is not urban or built-up land or water areas.
The soil qualities, growing season, and moisture supply are those needed for the soil to
economically produce sustained high yields of crops when proper management, including
water management, and acceptable farming methods are applied. In general, prime
farmland has an adequate and dependable supply of moisture from precipitation or
irrigation, a favorable temperature and growing season, acceptable acidity or alkalinity,
an acceptable salt and sodium content, and few or no rocks. It is permeable to water and
air. It is not excessively erodible or saturated with water for long periods, and it either is
not frequently flooded during the growing season or is protected from flooding. Slope
ranges mainly from 0 to 6 percent. More detailed information about the criteria for prime
farmland is available at the local office of the Natural Resources Conservation Service.

There are no areas in Big Bend National Park that meet the soil requirements for
prime farmland.
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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. In addition, it can help to prevent 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 behavioral 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 in predicting soil behavior.

Information in this section can be used to plan the use and management of soils for
rangeland; as sites for buildings, sanitary facilities, highways and other transportation
systems, and parks and other recreational 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 in harmony with the
natural soil.

Contractors can use this survey to locate sources of sand and gravel, roadfill, and
topsoil. They can use it to identify areas where bedrock, 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.

Interpretive Ratings

The interpretive tables in this survey rate the soils in the survey area for various uses.
Many of the tables identify the limitations that affect specified uses and indicate the
severity of those limitations.

Rating Class Terms

Rating classes are expressed in the tables in terms that indicate the extent to which
the soils are limited by all of the soil features that affect a specified use or in terms that
indicate the suitability of the soils for the use. Thus, the tables may show limitation
classes or suitability classes. Terms for the limitation classes are not limited, somewhat
limited, and very limited. The suitability ratings are expressed as well suited, moderately
suited, poorly suited, and unsuited or as good, fair, and poor.

Numerical Ratings

Numerical ratings in the tables indicate the relative severity of individual limitations.
The ratings are shown as decimal fractions ranging from 0.00 to 1.00. They indicate
gradations between the point at which a soil feature has the greatest negative impact on
the use and the point at which the soil feature is not a limitation. The limitations appear in
order from the most limiting to the least limiting. Thus, if more than one limitation is
identified, the most severe limitation is listed first and the least severe one is listed last.
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Land Capability Classification

Land capability classification in| Table 11|shows, in a general way, the suitability of
soils for most kinds of field crops. 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 soils for
rangeland, for forestland, or for engineering purposes.

In the capability system, soils are generally grouped at three levels—capability class,
subclass, and unit. (USDA, 1961)

Capability classes, the broadest groups, are designated by the numbers 1 through 8.
The numbers indicate progressively greater limitations and narrower choices for practical
use. The classes are defined as follows:

Class 1 soils have slight limitations that restrict their use.

Class 2 soils have moderate limitations that restrict the choice of plants or that require
moderate conservation practices.

Class 3 soils have severe limitations that restrict the choice of plants or that require
special conservation practices, or both.

Class 4 soils have very severe limitations that restrict the choice of plants or that
require very careful management, or both.

Class 5 soils are subject to little or no erosion but have other limitations, impractical to
remove, that restrict their use mainly to Pasture and rangeland, forestland, or wildlife
habitat.

Class 6 soils have severe limitations that make them generally unsuitable for
cultivation and that restrict their use mainly to Pasture and rangeland, forestland, or
wildlife habitat.

Class 7 soils have very severe limitations that make them unsuitable for cultivation
and that restrict their use mainly to grazing, forestland, or wildlife habitat.

Class 8 soils and miscellaneous areas have limitations that preclude commercial
plant production and that restrict their use to recreational purposes, wildlife habitat,
watershed, or esthetic purposes.

Capability subclasses are soil groups within one class. They are designated by
adding a small letter, e, w, s, or ¢, to the class numeral, for example, 2e. The letter e
shows that the main hazard is the risk of erosion unless 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); s shows that the
soil is limited mainly because it is shallow, droughty, or stony; and ¢, used in only some
parts of the United States, shows that the chief limitation is climate that is very cold or
very dry.

In class 1 there are no subclasses because the soils of this class have few limitations.
Class 5 contains only the subclasses indicated by w, s, or ¢ because the soils in class 5
are subject to little or no erosion. They have other limitations that restrict their use to
pasture and rangeland, forestland, wildlife habitat, or recreation.

Capability units are soil groups within a subclass. The soils in a capability unit are
enough alike to be suited to the same crops and pasture plants, to require similar
management, and to have similar productivity. Capability units are generally designated
by adding an Arabic numeral to the subclass symbol, for example, 2e-4 and 3e-6. These
units are not given in all soil surveys.
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Land Management

Irl Table 12|| Table 13,[Table 14[ anleabIe 15|, interpretive ratings are given for
various aspects of land management and forestland management. The ratings are both
descriptive and numerical.

Some rating class terms indicate the degree to which the soils are suited to a
specified aspect of forestland management. Well suited indicates that the soil has
features that are favorable for the specified management aspect and has no limitations.
Good performance can be expected, and little or no maintenance is needed. Moderately
suited indicates that the soil has features that are moderately favorable for the specified
management aspect. One or more soil properties are less than desirable, and fair
performance can be expected. Some maintenance is needed. Poorly suited indicates that
the soil has one or more properties that are unfavorable for the specified management
aspect. Overcoming the unfavorable properties requires special design, extra
maintenance, and costly alteration. Unsuited indicates that the expected performance of
the soil is unacceptable for the specified management aspect or that extreme measures
are needed to overcome the undesirable soil properties.

Numerical ratings in the tables indicate the severity of individual limitations. The
ratings are shown as decimal fractions ranging from 0.01 to 1.00. They indicate
gradations between the point at which a soil feature has the greatest negative impact on
the specified aspect of forestland management (1.00) and the point at which the soil
feature is not a limitation (0.00).

Ratings in the columns suitability for hand planting and suitability for mechanical
planting are based on slope, depth to a restrictive layer, content of sand, plasticity index,
rock fragments on or below the surface, depth to a water table, and ponding. The soils
are described as well suited, moderately suited, poorly suited, or unsuited to these
methods of planting. It is assumed that necessary site preparation is completed before
seedlings are planted.

Ratings in the column solil rutting with equipment use are based on depth to a water
table, rock fragments on or below the surface, the Unified classification, depth to a
restrictive layer, and slope. Ruts form as a result of the operation of forestland
equipment. The hazard is described as slight, moderate, or severe. A rating of slight
indicates that the soil is subject to little or no rutting, moderate indicates that rutting is
likely, and severe indicates that ruts form readily.

Ratings in the column hazard of erosion are based on slope and on soil erodibility
factor K. The soil loss is caused by sheet or rill erosion in off-road or off-trail areas where
50 to 75 percent of the surface has been exposed by logging, grazing, mining, or other
kinds of disturbance. The hazard is described as slight, moderate, severe, or very severe.
A rating of slight indicates that erosion is unlikely under ordinary climatic conditions;
moderate indicates that some erosion is likely and that erosion-control measures may be
needed; severe indicates that erosion is very likely and that erosion-control measures,
including revegetation of bare areas, are advised; and very severe indicates that
significant erosion is expected, loss of soil productivity and off-site damage are likely, and
erosion-control measures are costly and generally impractical.

Ratings in the column hazard of erosion on roads and trails are based on the soil
erodibility factor K, slope, and content of rock fragments. The ratings apply to unsurfaced
roads and trails. The hazard is described as slight, moderate, or severe. A rating of slight
indicates that little or no erosion is likely; moderate indicates that some erosion is likely,
that the roads or trails may require occasional maintenance, and that simple erosion-
control measures are needed; and severe indicates that significant erosion is expected,
that the roads or trails require frequent maintenance, and that costly erosion-control
measures are needed.
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Ratings in the column suitability for roads (natural surface) are based on slope, rock
fragments on the surface, plasticity index, content of sand, the Unified classification,
depth to a water table, ponding, flooding, and the hazard of soil slippage. The ratings
indicate the suitability for using the natural surface of the soil for roads. The soils are
described as well suited, moderately suited, or poorly suited to this use.

Ratings in the column suitability for mechanical site preparation (deep) are based on
slope, depth to a restrictive layer, rock fragments on or below the surface, depth to a
water table, and ponding. The soils are described as well suited, poorly suited, or
unsuited to this management activity. The part of the soil from the surface to a depth of
about 3 feet is considered in the ratings.

Ratings in the column suitability for mechanical site preparation (surface) are based
on slope, depth to a restrictive layer, plasticity index, rock fragments on or below the
surface, depth to a water table, and ponding. The soils are described as well suited,
poorly suited, or unsuited to this management activity. The part of the soil from the
surface to a depth of about 1 foot is considered in the ratings.

Ratings in the column potential for damage to soil by fire are based on texture of the
surface layer, content of rock fragments and organic matter in the surface layer,
thickness of the surface layer, and slope. The soils are described as having a low,
moderate, or high potential for this kind of damage. The ratings indicate an evaluation of
the potential impact of prescribed fires or wildfires that are intense enough to remove the
duff layer and consume organic matter in the surface layer.

Ratings in the column potential for seedling mortality are based on flooding, ponding,
depth to a water table, content of lime, reaction, salinity, available water capacity, soil
moisture regime, soil temperature regime, aspect, and slope. The soils are described as
having a low, moderate, or high potential for seedling mortality.

Rangeland
Michael Margo, USDA-NRCS, Rangeland Management Specialist, prepared this section

Rangelands are a broad category of land that is characterized by native plant
communities, which are often associated with grazing, and are managed by ecological,
rather than agronomic methods. Rangeland resources are not limited to grazeable
forage, but also provide wildlife habitat, water production, aesthetic value, and
recreational use. At Big Bend National Park, the entire land area is classified as
rangeland.

The composition and production of the natural plant community is determined mainly
by soil, climate, and topography. Soils vary in their capability to produce grasses and
other plants suitable for grazing. Soils that produce similar kinds and amounts of forage
are grouped into an ecological site. An ecological site for rangeland is a distinctive kind of
land with specific physical characteristics that makes it different from other kinds of land
in its ability to produce a distinctive kind and amount of vegetation (a characteristic plant
community). A total of nineteen ecological sites occur at Big Bend National Park.
Ecological sites may consist of one or more soil series and can be determined directly
either from the soil map or ecological site key. Soil properties that affect moisture supply
and plant nutrients have the greatest influence on the productivity of plants. Soil reaction,
salt content, and a seasonal high water table are also important. The electronic "Field
Office Technical Guide, (eFOTG)" which is available online at
http://www.nrcs.usda.gov/technical/efotg, can provide specific information about
ecological sites.

Over historical time, the combination of plants best suited to a particular soil and
climate became dominant. If the soil is not excessively disturbed, this group of plants is
the historic climax plant community for the site. Historic climax plant communities are not
static but vary slightly from year to year and place to place.
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Nearly all plant communities have undergone changes over time. Many years of
improper grazing management, the absence of fire, the increase and/or invasion of
certain plants, and climatic events, such as major droughts, have all interacted to affect
changes in the vegetation on rangeland.

Abnormal disturbances that change the historic climax plant community include
repeated overuse by livestock, excessive burning, erosion, and plowing. Grazing animals
select the most palatable plants. These plants will eventually die if they are continually
grazed at a severity that does not allow for recovery. Usually, these degradation
processes (also called retrogression) take place over many years. If the plant community
and soils have not degraded significantly, high quality native plants may return, with
proper grazing management.

The Natural Resources Conservation Service and other agencies assist landowners
in identifying problems and concerns, as well as opportunities to maintain or improve their
rangeland resources. A rangeland ecological site may be evaluated by three distinct
methods: similarity index, rangeland trend, and rangeland health.

A similarity index is a comparison of the present plant community to the historic
climax plant community. A similarity index is the percentage, by weight, of historic climax
vegetation that is found in the present plant community. This index provides an indication
of past disturbance as well as potential for improvement.

Rangeland trend determinations assess the direction of change occurring in the
present plant community compared to the historic climax plant community. The plant
community may be either moving toward or away from the historic climax plant
community. This rating provides information to landowners regarding the direction of
change in plant community in response to present management.

Rangeland health is a determination of how the ecological processes on a rangeland
ecological site are functioning. Ecological processes evaluated include water cycle,
nutrient cycle, and energy flow.

How rangeland is managed affects forage production, species composition, plant
health, and the ability of the vegetation to protect the soil. Rangeland management
requires knowledge of the kinds of soil and of the historic climax plant community.
Effective range management conserves rainfall, enhances water quality, reduces the
hazard of downstream flooding, improves yields, provides forage for livestock and
wildlife, enhances recreational opportunities, and protects the soil.

Knowledge of the ecological site is necessary as a basis for planning and applying
the management needed to maintain or improve the desired plant community for selected
uses. Such information is needed to support management objectives, determine suitable
wildlife management practices, evaluate the potential for recreational uses, and
determine the condition of watersheds.

Big Bend National Park occurs in two Major Land Resource Areas: MLRA 42—
Southern Desertic Basins, Plains, and Mountains and MLRA 81D—Southern Edwards
Plateau. The ecological sites in the MLRA 42 part of the survey are grouped into four
vegetative zones: Hot Desert Shrub, Desert Grassland (fig. 34), Mixed Prairie, and
Mountain Savannah. The ecological sites in MLRA 81D are in the 8-14" PZ climate zone.

Growth of native vegetation is quite variable because of large variations in annual and
seasonal rainfall. Droughts are very common. Low, inconsistent rainfall combined with
high evaporation rates cause a depletion in soil moisture with a corresponding decrease
in forage production. Management should be flexible and closely correlated to plant
growth curves and to fluctuations in seasonal and annual forage production.

A typical growth curve for native vegetation representing the percentage of total
growth occurring each month for the Hot Desert Shrub vegetative zone would be:

Jan. Feb. Mar.  Aprii  May June | July Aug. | Sept. | Oct. Nov.

Dec.

0 0 0 5 5 10 15 25 25 10 5
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Figure 34.—An area of Corazones very gravelly sandy loam, 1 to 8 percent slopes, in the foreground.
Chilicotal very gravelly fine sandy loam, 1 to 8 percent slopes is mapped on Todd Hill, which is the
skyline along the left edge of the picture. Corazones soils are assigned to the Gravelly ecological
site, Hot Desert Shrub vegetative zone, and occur at elevations less than 3,500 feet. Chilicotal soils
are in the Gravelly ecological site, Desert Grassland vegetative zone, and occur between 3,500 and
4,500 feet elevation. The Chisos Mountains dominate the skyline to the right. The highest
mountains are mapped Rock-outcrop-Brewster complex, 20 to 70 percent slopes, and the lower
foothills are mapped Lingua-Rock outcrop complex, 20 to 60 percent slopes.

A typical growth curve for native vegetation representing the percentage of total
growth occurring each month for the Desert Grassland vegetative zone would be:

Jan. Feb. Mar.  Aprii  Mpy June [July | Aug. | Sept. | Oct. Nov. | Dec.

0 0 5 5 10 25 15 15 20 5 0 0

A typical growth curve for native vegetation representing the percentage of total
growth occurring each month for the Mixed Prairie vegetative zone would be:

Jan. | Feb. Mar.  Aprii  Mpy June | July [Aug. | Sept. | Oct. Nov. | Dec.

0 0 5 5 5 15 15 20 20 10 5 0

These growth curves show that in MLRA 42, depending on the vegetative zone,
approximately 70 to 90 percent of the annual production of forage occurs in the months of
June through September responding to summer rains.

118



Soil Survey of Big Bend National Park, Texas

A typical growth curve for native vegetation representing the percentage of total
growth occurring each month for MLRA 81D would be:

Jan. Feb. Mar.  Aprii  Mpy June [ July | Aug. | Sept. | Oct. Nov.

Dec.

1 2 3 7 20 30 15 5 10 4 2

Table 16 shows, for each soil that supports rangeland vegetation, the ecological site
and the total dry-weight production of vegetation in favorable, normal, and unfavorable

years. An ecological site and the assigned vegetative or climate zone are indicated for
each soil.

An ecological site is the product of all the environmental factors responsible for its
development. It has characteristic soils that have developed over time throughout the soil
development process; a characteristics hydrology, particularly infilitration and runoff that
has developed over time, and a characteristic plant community (kind and amount of
vegetation). The hydrology of the site is influenced by development of the soil and plant
community. The vegetation, soils, and hydrology are all interrelated. Each is influenced
by the others and influences the development of the others. The plant community on an
ecological site is typified by an association of species that differs from that of other
ecological sites in the kind and/or proportion of species or in total production.
Descriptions of ecological sites are provided in the Field Office Technical Guide, which is
available in local offices of the Natural Resources Conservation Service.

Total dry-weight production is the amount of vegetation that can be expected to grow
annually on well-managed rangeland that is supporting the potential natural plant
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. It does not
include the increase in stem diameter of trees and shrubs.

The total dry-weight production is expressed in pounds per acre of air-dry vegetation
for favorable, normal, and unfavorable years. In a favorable year, the amount and
distribution of precipitation and the temperatures make growing conditions substantially
better than average. In a normal year, growing conditions are about average. In an
unfavorable year, growing conditions are well below average, generally because of low
available soil moisture. Yields are adjusted to a percent of air-dry moisture content. The
relationship of green weight to air-dry weight varies according to such factors as stage of
maturity, exposure, amount of shade, recent rains, and unseasonable dry periods.

Ecological Sites

Table 17 |[shows ecological sites and soil correlation and [Table 18 shows the

landscape, parent material, and ecological site ID.

The following paragraphs are general descriptions for the vegetative zone or climate
zone followed by a description of each ecological site within that zone. The composition
of the characteristic vegetation is given for each site. The complete list of plants in the
historical climax community can be found in the ecological site descriptions. A brief
description of what happens to the plant community under retrogression is provided.

MLRA 81D—Southern Edwards Plateau

The Southern Edwards Plateau land resource area is located in the eastern part of
the survey area along the Rio Grande. The climate and soils support a sparse stand of
grasses and shrubs.

The climax vegetation is mainly drought tolerant grasses and shrubs. The dominant
perennials include Chino grama, black grama, sideoats grama, cane bluestem, bush
mubhly, perennial threeawn, skeletonleaf goldeneye, and fourwing saltbush. Much of this
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resource area is now dominated by woody species such as mesquite, creosotebush,
tarbush, and lechuguilla.

Flagstone Hill 8-14" PZ Ecological Site

This site includes soil mapping units; MCC—Mariscal very channery loam, 1 to 8
percent slopes; the Mariscal part of MDE—Mariscal-Rock outcrop complex, 5 to 30
percent slopes and the Mariscal part of MNE—Mariscal-Terlingua complex,

10 to 30 percent slopes.

This site consists of shallow soils formed in residuum and colluvium weathered from
flaggy limestone. Slopes range from 1 to 30 percent. The climax vegetation consists of
drought tolerant bunchgrasses, intermixed with occasional woody shrubs and forbs.

The characteristic vegetation consists of approximately 40 percent Chino grama; 20
percent slim tridens and perennial threeawns; 10 percent black grama and bush muhly;
10 percent other perennial grasses; 8 percent desert myrtlecroton, skeletonleaf goldeneye,
guayacan, and cenizo; 3 percent feather dalea, candelilla, and creosotebush; 4 percent
other shrubs; and 5 percent forbs.

Figure 35.—Mariscal soils form in residuum weathered from flaggy limestone of the Cretaceous age
Boquillas Formation. The Flagstone Hills ecological site of MLRA 81D—Southern Edwards Plateau
supports creosotebush, feather dalea, and Chino grama. Mariscal soils are more droughty than
Blackgap soils because of slower water movement through and around flags and channers,
reducing the effective water storage.
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Under continuous heavy grazing species such as fluffgrass, creosotebush, whitethorn
acacia, dogweed, and lechuguilla increase while black grama, menodora, and other
palatable plants decrease. Chino grama initially increases and as retrogression continues
it begins to decrease and bare ground increases. Because of low rainfall, extremely high
summer soil temperatures, and droughty soils, recovery of depleted ranges are extremely
slow.

Gravelly 8-14" PZ Ecological Site

This group includes soil mapping units; STC—Strawhouse-Stillwell complex, 1 to 8
percent slope and STE—Strawhouse-Stillwell complex, 1 to 30 percent slopes.
The site consists of very shallow to very deep soils that formed in gravelly alluvium
derived from limestone bedrock. Slopes range from 1 to 30 percent. The historic climax
plant community consists of predominantly drought tolerant mid and shortgrasses with

frequent woody shrubs and occasional forbs.

The characteristic vegetation consists of approximately 30 percent chino grama; 10
percent black grama; 5 percent bush muhly; 15 percent perennial threeawns, slim tridens,
and fall witchgrass; 5 percent feather pappusgrass and red grama; 1 percent fluffgrass; 4
percent other perennial grasses; 10 percent creosotebush; 8 percent mariola, skeletonleaf
goldeneye, guayacan, and cenizo; 3 percent candelilla, ocotillo, lechuguilla, and
leatherstem; 2 percent range and ephedra; 2 percent other shrubs; and 5 percent forbs.

Figure 36.—This area of Strawhouse very gravelly loam in an area of Strawhouse-Stillwell complex, 1 to
8 percent slopes, supports a sparse cover of low-stature creosotebush with little grass. This soil is
on a fan remnant and formed in gravelly alluvium derived from limestone. This map unit is in the
Gravelly 8-14" PZ ecological site of MLRA 81D—Southern Edwards Plateau. The Santiago
Mountains underlain by Cretaceous limestone form the backdrop.

121



Soil Survey of Big Bend National Park, Texas

Under heavy continuous grazing, creosotebush, lechuguilla, whitethorn acacia, and
other shrubs slowly increase. Species such as fluffgrass, threeawns, dogweed, begin
replacing palatable grasses. Because of low rainfall, extremely high summer soil
temperatures, and gravelly soils, recovery of depleted rangeland is extremely slow.

Limestone Hill and Mountain 8-14" PZ Ecological Site

This site includes soil mapping units; the Blackgap part of BLD—Blackgap-Rock
outcrop complex, 1 to 16 percent slopes; the Blackgap part of BLE—Blackgap-Rock
outcrop complex, 10 to 30 percent slopes; and the Blackgap part of BLG—BIlackgap-
Rock outcrop complex, 20 to 70 percent slopes.

This site consists of very shallow to shallow soils that formed in loamy residuum over
limestone bedrocSIopeS range from 5 to 60 percent. The climax plant community
consists of short and mid grasses intermixed with occasional woody plants and forbs.

The characteristic vegetation consists of approximately 40 percent Chino grama; 10
percent black grama; 6 percent sideoats grama; 2 percent slim tridens; 5 percent other
perennial grasses; 12 percent candelilla, guayacan, and creosotebush; 6 percent Big
Bend silverleaf, ocotillo, and lechuguilla; 2 percent other shrubs; and 15 percent forbs.

Under heavy continuous grazing, creosotebush, lechuguilla, and other shrubs slowly
increase. Species such as fluffgrass, dogweed, coldenia, croton, and paperflower replace
many of the climax grasses. Total vegetative cover is greatly reduced and soil erosion is
accelerated.

Figure 37.—Buffelgrass, tanglehead, lechuguilla, and candelilla on an area of Blackgap-Rock outcrop
complex, 20 to 70 percent slopes. Buffelgrass is an introduced species from Africa, and is an
invader on the Limestone Hill and Mountain 8-14" PZ ecological site of MLRA 81D—Southern
Edwards Plateau. Buffelgrass grows on soils with hyperthermic soil temperature, but is not
widespread on soils with thermic soil temperatures. The rounded gravels in the foreground are
colluvium derived from a high stream terrace above the slope.
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MLRA 42—Hot Desert Shrub Vegetative Zone

The Hot Desert Shrub vegetative zone occurs within the lowest elevations within the
park (1,800 to 4,000 feet). The climate and soils support a sparse cover of vegetation that
is characteristic of the Chihuahuan Desert.

The climax vegetation is mainly drought tolerant shrubs, cacti, and perennial grasses,
generally in a widely spaced pattern with an abundance of barren soil or desert pavement
among them. The dominant perennial plants include Chino grama, slim tridens, false grama,
perennial threeawn, creosotebush, acacia, ocotillo, yucca, lechuguilla, and cacti.

Arroyo Ecological Site

This site includes soil mapping units; CNB—Chillon very gravelly fine sandy loam, 1
to 3 percent slopes, rarely flooded (fig. 38); and the Pantera part of RIA—Riverwash and

Pantera soils, 0 to 2 percent slopes, frequently flooded.

The site consists of very deep soils that formed in loamy and gravelly alluvium from
igneous and sedimentary rock. This site occurs as narrow, frequently to rarely flooded
natural drainage courses which receive runoff water from adjoining sites. Slopes range
from 0 to 8 percent. The climax plant community is made up of short and midgrasses
associated with shrubs and trees. Vegetation varies greatly because of variability of
overflow and soil.

Figure 38.—Creosotebush growing on an area of Chillon very gravelly fine sandy loam, 1 to 3 percent
slopes, rarely flooded. Chillon soils are in the Arroyo ecological site, Hot Desert Shrub vegetative
zone of MLRA 42—Southern Desertic Basins, Plains, and Mountains.
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The historical climax plant community consists of approximately 10 percent sideoats
grama and tanglehead; 7 percent black grama and cane bluestem; 4 percent sand
dropseed and Chino grama; 14 percent other perennial grasses; 10 percent western
honey mesquite; 8 percent catclaw acacia and creosotebush; 6 percent spiny hackberry
and elbowbush; 6 percent shrubby poreleaf, baccharis, and leatherstem; 15 percent other
shrubs; 5 percent desert willow; and 15 percent forbs. Under continuous heavy grazing,
there is an increase in threeawn, slim tridens, and fluffgrass, as retrogression continues,
woody species such as mesquite, creosotebush, and lechuguilla slowly increase.

Basalt Hill Ecological Site

This site includes soil mapping units; the Terlingua part of MNE—Mariscal-Terlingua
complex, 10 to 30 percent slopes; and the Terlingua part of RTE—Rock outcrop-
Terlingua complex, 10 to 30 percent slopes |gf|§ 39i

This site consists of shallow soils that formed in material weathered from extrusive
igneous bedrock. Slopes are mostly 5 to 20 percent but range from 2 to 30 percent. This
site has a climax plant community of drought tolerant woody shrubs and infrequent
drought tolerant short and midgrasses and perennial forbs.

The characteristic vegetation consists of approximately 10 percent Chino grama, 10
percent tanglehead and sideoats grama; 5 percent slim tridens and fluffgrass; 5 percent
other grasses; 30 percent creosotebush, leatherstem, and lechuguilla; 10 percent range
ratany and whitethorn acacia; 20 percent other shrubs; 2 percent spiderling and plains
blackfoot; 8 percent other forbs. Under continuous grazing, all grasses except fluffgrass
will decrease. Range ratany, feather dalea, and skeletonleaf goldeneye will also
decrease. Few lower productive plants will replace plants removed. Because of low
rainfall, extremely high summer soil temperatures, and very shallow rocky soils, recovery
of depleted rangeland is extremely slow.

Figure 39.—Very sparse vegetation cover on Rock outcrop-Terlingua complex, 10 to 30 percent slopes.
Leatherstem, creosotebush, and scattered plants grow on this thin soil, which is very shallow to
basalt bedrock. Limited water storage capacity because of the shallow depth, and hot soil
temperatures resulting from dark colored surface fragments combine to make this a very harsh
environment for plants. The Terlingua soils are in the Basalt Hill ecological site, Hot Desert Shrub
vegetative zone of MLRA 42—Southern Desertic Basins, Plains, and Mountains.
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Clay Hill Ecological Site

Thissite includes soil mapping unit; MSE—Musgrave silty clay, 1 to 20 percent
sIopes.zfi;gl. 40;.|

This site consists of very shallow to shallow soils that formed over tuffaceous
bedrock. Slopes range from 1 to 30 percent. The climax vegetation consists of drought
tolerant short and midgrasses with occasional shrubs, cacti, and annuals.

The characteristic vegetation consists of approximately 20 percent tobosa; 15 percent
false grama; 20 percent sideoats grama and Arizona cottontop; 5 percent Chino grama;
10 percent other perennial grasses; 3 percent western honey mesquite; 4 percent
leatherstem and guayacan; 3 percent creosotebush and lechuguilla; 4 percent other
shrubs; and 10 percent forbs. Under continuous heavy grazing, tobosa, sideoats grama,
and Arizona cottontop decrease, while fluffgrass, lechuguilla, and annuals increase.
Because of low rainfall, extremely high summer soil temperatures, and very shallow soils,
recovery of depleted rangeland is extremely slow.

Figure 40.—Lechuguilla, purple prickly pear, leatherstem, tobosagrass, and false grama are the
dominant plant species on this area of Musgrave silty clay, 1 to 20 percent slopes. The Musgrave
soil is shallow to tuffaceous mudstone bedrock in the lower portion of the Chisos Formation.
Musgrave soils are in the Clay Hill ecological site, Hot Desert Shrub vegetative zone of MLRA 42—
Southern Desertic Basins, Plains, and Mountains. False grama and leatherstem are indicators of the
hyperthermic soil temperature.
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Gravelly Ecological Site

This site includes soil mapping units; COC—Corazones very gravelly sandy loam, 1
cent slopes; COE—Corazones very gravelly sandy loam, 1 to 30 percent slopes
fig. 41); EUB—Equipaje-Agust complex, 1 to 3 percent slopes.

The site consists of very shallow to very deep soils that formed in gravelly alluvium
derived from igneous bedrock. Slopes range from 1 to 30 percent. The historic climax
plant community consists of predominantly drought tolerant mid and shortgrasses with
frequent woody shrubs and occasional forbs.

The characteristic vegetation consists of approximately 35 percent chino grama; 10
percent black grama and bush muhly; 5 percent perennial threeawns and feather
pappusgrass; 3 percent false grama and slim tridens; 2 percent fluffgrass and red grama;
5 percent other perennial grasses; 15 percent creosotebush; 10 percent ocotillo and
lechuguilla, and leatherstem; 5 percent range ratany and Gregg’s coldenia; 5 percent
other shrubs; and 5 percent forbs; Under heavy continuous grazing, creosotebush,
lechuguilla, whitethorn acacia, and other shrubs slowly increase. Species such as
fluffgrass, threeawn, dogweed, begin replacing palatable grasses. Because of low
rainfall, extremely high summer soil temperatures, and gravelly soils, recovery of
depleted rangeland is extremely slow.

Figure 41.—An area of Corazones very gravelly sandy loam, 1 to 8 percent slopes with Chino grama,
lechuguilla, creosotebush, and ocotillo. Corazones soils are in the Gravelly ecological site, Hot
Desert Shrub vegetative zone of MLRA 42—Southern Desertic Basins, Plains, and Mountains.
Lechuguilla is an indicator plant for the Chihuahuan Desert. Note the desert pavement.
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Igneous Hill and Mountain Ecological Site

This site includes soil mapping units; the Terlingua part of RTG—Rock outcrop-
Terlingua complex, 20 to 70 percent slopes; the Studybutte part of SUE—Studybutte-
Rock outcrop complex, 10 to 30 percent slopes; and the St part of SUG—
Studybutte-Rock outcrop complex, 20 to 60 percent slopes|(fig. 42).

This site consists of very shallow to shallow soils that formed in residuum and
colluvium weathered from igneous bedrock. Slopes range from 10 to 70 percent. The
climax plant community consists of short and midgrasses, numerous shrubs, and
frequent perennial forbs.

The characteristic plant community consists of approximately 30 percent Chino
grama; 10 percent black grama; 20 percent tanglehead, Arizona cottontop, sideoats
grama and slim tridens; 2 percent other perennial grasses; 25 percent feather dalea,
skeletonleaf goldeneye, leatherstem, range ratany, and ocotillo. Under continuous heavy
grazing, species such as lechuguilla, creosotebush, and pricklypear, fluffgrass, threeawn,
and red grama increase. Palatable grasses such as black grama, sideoats grama, and
tanglehead decrease.

Figure 42.—Chino grama, with lesser amounts of creosotebush and lechuguilla, forms a good
vegetative cover on this area of Studybutte-Rock outcrop complex, 20 to 70 percent slopes. Plant
cover and rock fragments protect the soil from raindrop impact, which can initiate the process of
soil erosion. The Studybutte soils are in the Igneous Hill and Mountain ecological site, Hot Desert
Shrub vegetative zone of MLRA 42—Southern Desertic Basins, Plains, and Mountains.
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Loamy Bottomland Ecological Site

This site includes soil mapping unit VCA—Vicente, Lomapelona, and Castolon soils,
0 to 1 percent slopes, flooded.

This site consists of very deep soils that formed in loamy and clayey alluvium from
igneous and sedimentary rocks. Slopes range from 0 to 3 percent. This site occurs along
the flood plain of the Rio Grande Species composition varies greatly in relation
to degree and frequency of natural flood pulses. A wide variety of shrubs, trees, and
grasses are common components of the climax plant community.

The characteristic vegetation consists of approximately 25 percent giant sacaton; 10
percent alkali sacaton; 10 percent cane bluestem and whiplash pappusgrass; 6 percent
vine mesquite and bristlegrass; 10 percent other perennial grasses; 10 percent western
honey mesquite and cottonwood; 2 percent other trees; 8 percent fourwing saltbush,
spiny hackberry, and catclaw acacia; 10 percent other shrubs; and 4 percent forbs. Under
continuous heavy grazing, mid grasses will decrease and burrograss, annual grasses,
and annual forbs greatly increase. Western honey mesquite and numerous shrubs
greatly increase. Introduced species such as saltcedar, bermudagrass, and buffelgrass
can quickly displace native plants and dominate the site.

Figure 43.—Winter view of the Rio Grande flood plain dominated by giant cane, mesquite, and
saltcedar. Giant cane and saltcedar are introduced plants, and are invaders. The flood plain is
mapped as Vicente, Lomapelona, and Castolon soils, 0 to 1 percent slopes, flooded. This map unit
is in the Loamy Bottomland ecological site, Hot Desert Shrub vegetative zone of MLRA 42—
Southern Desertic Basins, Plains, and Mountains. Overlooking the flood plain are Strawhouse soils,
which are shallow to cemented caliche. The Strawhouse soils formed in rounded limestone gravel
cemented by calcium carbonate, and are on stream terraces. The Strawhouse soils, part of
Strawhouse-Stillwell complex, 1 to 8 percent slopes, is in the Gravelly 8-14" PZ of MLRA 81D—
Southern Edwards Plateau.
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Loamy Ecological Site

This site includes soil mapping units; NNB—Ninepoint clay loam, 0 to 3 percent
slopes| (fig. 44}; NPB—Ninepoint complex, 1 to 3 percent slopes, pitted; and TOA—
Tornillo loam, 0 to 2 percent slopes, occasionally flooded.

This site consists of very deep soils that formed in loamy alluvial materials from
igneous and sedimentary sources. Slopes are mostly 1 to 2 percent but range from 0 to 3
percent. The climax vegetation is dominated by open stands of drought tolerant
bunchgrasses, usually in a banded pattern, occasional woody shrubs, yucca, cacti, and
ephemerals.

The characteristic vegetation consists of approximately 25 percent tobosa; 15 percent
alkali sacaton; 9 percent cane bluestem, plains bristlegrass, and burrograss; 8 percent
whiplash and pink pappusgrass; 18 percent other perennial grasses; 5 percent fourwing
saltbush; 6 percent western honey mesquite, tarbush, and catclaw acacia; 4 percent
other shrubs; 10 percent forbs.

Under continuous heavy grazing, alkali sacaton, tobosa, bristlegrass, and cane
bluestem decrease while shrubs such as tarbush, mesquite, and catclaw acacia increase.
This site is highly susceptible to soil erosion.

Figure 44.—An area of mostly creosotebush, with tarbush, Torrey's yucca, and western honeymesquite
on Ninepoint clay loam, 0 to 3 percent slopes. Ninepoint soils are in the Loamy ecological site, Hot
Desert Shrub vegetative zone of MLRA 42—Southern Desertic Basins, Plains, and Mountains.

129



Soil Survey of Big Bend National Park, Texas

Sandstone Hill and Mountain Ecological Site

This site includes soil mapping units; the Solis part of SKE—Solis-Rock outcrop
complex, 1 to 20 percent slopes; and the Solis part of SKG—Solis-Rock outcrop
complex, 20 to 60 percent slopes.

This site consists of very shallow to shallow soils that formed over soft sandstone.
Slopes range from 3 to 40 percent. The climax vegetation consists of drought tolerant
short and midgrasses with occasional shrubs, cacti, and annuals

The characteristic vegetation consists of approximately 20 percent Chino grama; 15
percent spike, sand, and mesa dropseed; 10 percent black and sideoats grama; 5
percent perennial threeawn; 3 percent fluffgrass; 7 percent other perennial grasses; 15
percent creosotebush, ocotillo, and feather dalea; 5 percent whitethorn acacia and
western honey mesquite; 5 percent other shrubs; and 10 percent forbs. Under continuous
heavy grazing, midgrasses will decrease and false grama, fluffgrass, annual grasses, and
annual forbs greatly increase. Woody species such as mesquite, whitethorn acacia,
creosotebush, and cacti species begin to increase. Because of low rainfall, extremely
high summer soil temperatures, and very shallow soils, recovery of depleted rangeland is
extremely slow.

Figure 45.—Areas of Solis-rock outcrop complex, 1 to 20 percent slopes along the Rio Grande support
less productive, less diverse plant communities than areas at higher elevation. Solis soils are in the
Sandstone Hill and Mountain ecological site, Hot Desert Shrub vegetative zone of MLRA 42—
Southern Desertic Basins, Plains, and Mountains. Less rainfall and hotter temperatures result in
soil conditions too harsh for Chino grama.
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Salty Clay Hill Ecological Site

This site includes soil mapping units; GEE—Geefour silty clay, 3 to 20 percent slopes;
and GEF—Geefour silty clay, 10 to 45 percent slopes.

This site consists of very shallow to shallow soils that formed from shale bedrock or
clayey lacustrine deposits. Slopes range from 1 to 30 percent. The climax vegetation
consists of drought tolerant short and midgrasses with occasional shrubs, cacti, and
annuals

The characteristic vegetation consists of approximately 40 percent tobosa; 10 percent
alkali sacaton; 15 percent false grama, whorled dropseed, and Hall's panicum; 5 percent
perennial threeawn, feather pappusgrass, and fluffgrass; 5 percent western honey
mesquite; 6 percent creosotebush and wolfberry; 5 percent mound and tublercled
saltbush; 6 percent other shrubs; 8 percent forbs. Under continuous heavy grazing,
tobosa, alkali sacaton, and Hall’s panicum decrease while fluffgrass and annuals
increase. Because of low rainfall, extremely high summer soil temperatures, and very
shallow soils, recovery of depleted rangeland is extremely slow.

Figure 46.—Purple pricklypear and saltbush occupy this area of Geefour silty clay, 3 to 20 percent
slopes. The gravel veneer in the foreground enhances infiltration of rainfall, and allows plants to
grow in a very hot dry environment. Geefour soils are in the Salty Clay Hill ecological site, Hot
Desert Shrub vegetative zone of MLRA 42—Southern Desertic Basins, Plains, and Mountains. The
steeper slopes in the background have lost the gravel veneer to geological erosion; causing
increased rainfall run off. Plants are unable to grow in this area.
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MLRA 42—Desert Grassland Vegetative Zone

The Desert Grassland vegetative zone is mostly at elevations of 3,500 to 5,000 feet.
The climate and soils support a sparse cover of grasses and shrubs.

The climax vegetation is mainly shortgrasses such as blue grama, black grama,
burrograss, tobosa, and in places mid grasses such as cane bluestem, sideoats grama,
Arizona cottontop, and plains bristlegrass. Primary shrubs include butterflybush, fourwing
saltbush, and tarbush. Much of this zone is dominated by increasers such as
creosotebush, tarbush, acacia, and mesquite.

Gravelly Ecological Site

This site includes soil mapping units; AAC—Altar gravelly sandy loam, 1 to 8 percent
slopes; CIC—Chilicotal very gravelly fine sandy loam, 1 to 8 percent slopes; and CLE—
Chilicotal-Paisano association, 5 to 30 percent slopes

The site consists of very shallow to deep soils that formed mostly from gravelly
alluvium of mixed sources. Slopes range from 1 to 16 percent. The climax plant
community is dominated by drought tolerant, bunch and stoloniferous short and mid-
grasses. Shrubs and half shrubs are scattered and evenly distributed. Forb production
varies considerably from year to year and season to season. Small, slightly depressed

Figure 47.—Lechuguilla, mariola, skeletonleaf goldeneye, and Spanish dagger growing on an area of
Paisano soils, in an area of Chilicotal-Paisano association, 5 to 30 percent slopes. Paisano soils are
in the Gravelly ecological site, Desert Grassland vegetative zone of MLRA 42—Southern Desertic
Basins, Plains, and Mountains. The indurated petrocalcic horizon composed of subangular igneous
gravel is cemented by calcium carbonate. Along the drainageway at the base of the slope, is an
area of Altar gravelly sandy loam, 1 to 8 percent slopes. Altar soils are also in the Gravelly
ecological site, Desert Grassland vegetative zone.
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"micro-sites" occur occasionally and support a greater abundance of midgrasses.
Vegetative cover of this site will deteriorate very quickly if mismanaged and range
recovery is extremely slow.

The historical climax plant community consists of approximately 15 percent black
grama, 15 percent sideoats grama; 10 percent bush muhly; 5 percent Arizona cottontop,
slim tridens, and perennial threeawn; 15 percent other perennial grasses; 5 percent
creosotebush, 5 percent range ratany and mariola; 10 percent other shrubs; and 10
percent forbs. Under continuous heavy grazing, the plant community deteriorates to a
more sparsely vegetated community with an increasing amount of bare ground. Plants
such as black grama, bush muhly, sideoats grama, Arizona cottontop, cane bluestem,
plains bristlegrass, and fourwing saltbush will decrease. Other plants such as threeawn,
fluffgrass, mariola, catclaw mimosa, tarbush, cacti, and yucca will increase.
Creosotebush increases and often becomes the dominant species. Some mesquite also
invades where the soil is deeper.

Igneous Hill and Mountain Ecological Site

This site includes soil mapping units; the Leyva part of LEE—Leyva-Rock outcrop
complex, 10 to 30 percent slopes|(fig. 48] and the Lingua part of LGG—Lingua-Rock
outcrop complex, 20 to 60 percent slopes.

Figure 48.—Leyva soils are in the Igneous Hill and Mountain ecological site, Desert Grassland
vegetative zone of MLRA 42—Southern Desertic Basins, Plains, and Mountains. Leyva soils formed
in residuum weathered from trachyte. Surface rock fragments have clay coats, which originated
while they existed in the subsoil, and before exposure at the surface. Sideoats grama, black grama,
sotol, and lechuguilla grow on these soils.
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This site consists of very shallow to shallow soils that formed in residuum and
colluvium weathered from igneous bedrock and tuff. Slopes range from 8 to 60 percent.
The climax vegetation is dominated by short and midgrasses with some perennial forbs
and occasional woody shrubs. The exposed rock and stony nature of the soils contribute
to good plant-soil-air-moisture relationships.

The characteristic plant community consists of 20 percent sideoats grama; 15 percent
tanglehead; 10 percent black grama; 10 percent cane bluestem and bush muhly; 7
percent green sprangletop; 5 percent blue grama; 3 percent other perennial grasses; 3
percent skeletonleaf goldeneye; 4 percent range ratany and catclaw acacia; 1 percent
mariola; 4 percent other shrubs; and 8 percent forbs.

Under continuous heavy grazing, sideoats grama, black grama, cane bluestem,
tanglehead, and green sprangletop decrease. Other plants such as slim tridens,
fluffgrass, perennial threeawn, lechuguilla, broom snakeweed, and annuals will increase.
Woody species such as catclaw increase and often become the dominant species on
some slopes.

Limestone Hill and Mountain Ecological Site

complex, 5 to 30 percent slopes|(fig. 49); and the Bissett part of BIG—Bissett-Rock
outcrop complex, 20 to 70 percent slopes.

This site includes soil mapping units; the Bissett part of BIE—Bissett-Rock outcrop
( |

Figure 49.—An area of Bissett-Rock outcrop complex, 5 to 30 percent slopes. Vegetation at this site
includes sotol, pricklypear, Chino grama, and white acacia. Bissett soils are in the Limestone Hill
and Mountain ecological site, Desert Grassland vegetative zone of MLRA 42—Southern Desertic
Basins, Plains, and Mountains.
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This site consists of very shallow to shallow soils that formed in loamy residuum over
limestone bedrock. Slopes range from 1 to 70 percent. The climax vegetation is
dominated by short and midgrasses in association with an abundance of perennial forbs
and woody shrubs. Chino grama is generally more prevalent on south facing slopes,
while sideoats grama, green sprangletop, cane bluestem, black grama, and blue grama
tend to dominate the north facing slopes. The exposed rock and stony nature of the soils
contribute to good plant-soil-air-moisture relationship.

The characteristic plant community consists of 15 percent sideoats grama; 10 percent
cane bluestem; 15 percent black grama, blue grama, and bush muhly; 5 percent Chino
grama; 10 percent other perennial grasses; 10 percent skeletonleaf goldeneye and range
ratany; 2 percent feather dalea; 3 percent other shrubs; and 10 percent forbs. Under
continuous heavy grazing, sideoats grama, bluestem, blue grama, black grama, and
green sprangletop decrease. Other plants such as perennial threeawn, fall witchgrass,
slim tridens, acacia, mariola, and other woody species will increase. Continued
retrogression results in an increase in fluffgrass, red grama, annual threeawn, catclaw,
and lechuguilla.

MLRA 42—Mixed Prairie Vegetative Zone

The Mixed Prairie vegetative zone includes intermountain prairies and valleys and
rolling to steep hills and mountain slopes, generally between 4,500 and 6,000 feet
elevation. The climate and soils support a climax vegetation of short and midgrasses as
co-dominants, with only occasional low shrubs and trees.

The climax vegetation is mainly sideoats grama, cane bluestem, blue grama, and
black grama. The woody vegetation such as butterflybush, oaks, daleas, and acacias
occur primarily in draws and headers, and on rocky slopes of hills and mountains.

Foothill Slope Ecological Site

This site includes soil mapping unit HRE—Hurds very cobbly loam, 10 to 30 percent
slopes (fig. 50)

This site consists of shallow to very deep that formed in gravelly alluvium weathered
from igneous bedrock. Slopes range from 1 to 30 percent. The climax vegetation is
dominated by a mix of both short and midgrasses. Numerous perennial forbs and
occasional shrubs and trees occur in association with the perennial grasses.

The characteristic vegetation consists of approximately 15 percent sideoats grama;
15 percent cane bluestem; 20 percent blue grama and black grama; 15 percent green
sprangletop; tanglehead and plains bristlegrass; 15 percent other grasses; 3 percent
skeletonleaf goldeneye; 4 percent elbowbush and catclaw acacia; 6 percent other shrubs;
1 percent juniper; 1 percent other trees; and 5 percent forbs. Under continuous heavy
grazing, sideoats grama, blue grama, and other midgrasses are initially replaced in the
plant community by threeawn, fall witchgrass, and other shortgrasses. With further
deterioration of the plant community, plants such as mariola, catclaw, mesquite, and
pricklypear increase.

Igneous Hill and Mountain Ecological Site

This site includes soil mapping unit; the Brewster part of RKG—Rock outcrop-
Brewster complex, 20 to 70 percent slopes.

This site consists of very shallow to shallow soils that formed materials weathered
from igneous bedrock. Slopes range from 5 to 70 percent. The climax vegetation is
dominated by a mixture of both short and midgrasses. Numerous perennial forbs and
occasional shrubs and trees occur in association with the perennial grasses. Shrubs and
trees are most prevalent in areas with abundant igneous rock outcrops.
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Figure 50.—The foreground is an area of Hurds very cobbly loam, 10 to 30 percent slopes. Hurds soils
are in the Foothill Slope ecological site Mixed Prairie vegetative zone of MLRA 42—Southern
Desertic Basins, Plains, and Mountain. The steeper areas in the background are areas of Rock
outcrop-Brewster complex, 20 to 70 percent slopes. Brewster soils are in the Igneous Hill and
Mountain ecological site, Mixed Prairie vegetative zone.

The characteristic vegetation consists of approximately 10 percent sideoats grama;
10 percent black grama; 10 percent cane bluestem; 10 percent Texas bluestem and little
bluestem; 10 percent tanglehead and blue grama; 5 percent plains lovegrass; 20 percent
other perennial grasses; 4 percent feather dalea and range ratany; 4 percent other
shrubs; 3 percent gray oak and redberry juniper; 4 percent other trees; and 5 percent
forbs. Under continuous heavy grazing, the bluestem, sideoats grama, tanglehead and
other mid grasses are initially replaced in the plant community by threeawn, fall
witchgrass, and other short grasses. With further deterioration of the plant community,
plants such as juniper, catclaw, and pricklypear continue to increase.

Limestone Hill and Mountain Ecological Site

This site includes soil mapping units; ADE—AItuda very cobbly silt loam, 10 to 30
percent slopes:; Altuda part of ADG—Altuda-Rock outcrop complex, 20 to 70
percent slopesl(fig. 51).

This site consists of very shallow to shallow soils that formed in loamy residuum over
limestone bedrock. Slopes range from 10 to 70 percent. The climax vegetation is
dominated by short and midgrasses. Some woody shrubs, occasional trees, and forbs
also occur. Shrubs are generally most prevalent in headers and on rough broken slopes.
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Figure 51.—An area of Altuda-Rock outcrop complex, 20 to 70 percent slopes. Altuda soils are in the
Limestone Hill and Mountain ecological site, Mixed Prairie vegetative zone. This map unit occurs at
the highest elevation within the Mixed Prairie vegetative zone and supports trees such as Mexican
pinyon, redberry juniper, and mountain mahogany.

The characteristic vegetation consists of approximately 15 percent sideoats grama;
15 percent curlyleaf muhly; 10 percent green sprangletop; 14 percent little bluestem and
cane bluestem; 15 percent blue grama, black grama and hairy grama; 2 percent New
Mexico feathergrass; 9 percent other grasses; 2 percent agarito and mountain
mahogany; 9 percent other shrubs; 4 percent redberry juniper and Mexican pinyon pine;
and 5 percent forbs. Under continuous heavy grazing, sideoats grama, green
sprangletop, cane bluestem, and little bluestem will decrease. Plants such as slim
tridens, and perennial threeawn will increase. As retrogression continues, annual plants
and unpalatable species such as catclaw, mesquite, and fluffgrass will increase.

MLRA 42—Mountain Savannah Vegetative Zone

The Mountain Savannah vegetative zone is mostly at elevations of 5,600 to 7,800
feet. Characteristic vegetation consists of numerous species of oaks, junipers, conifers,
shrubs, and mid and tallgrasses. Cool-season grasses are also a common component.
Woody plant vegetation is strongly influenced by aspect.
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Igneous Hill and Mountain Ecological Site

This site includes soil mapping units; the Liv and Mainstay parts of LMF—Liv-
Mainstay-Rock outcrop complex, 20 to 45 percent slopes; and Puerta and Madrone parts
of PUF—Puerta-Madrone-Lazarus complex, 20 to 45 percent slopes.

This site consists of shallow to moderately deep soils that formed in materials
weathered from igneous bedrock and tuff. Slopes range from 5 to 45 percent. The climax
vegetation consists of both mid and tallgrasses with scattered trees. Numerous perennial
forbs and occasional shrubs also occur in association with the grasses and trees.

The characteristic vegetation consists of approximately 15 percent bull muhly; 20
percent Texas and little bluestem; 8 percent sideoats grama; 10 percent blue grama and
cane bluestem; 15 percent other grasses; 5 percent Mexican pinyon pine; 6 percent
alligator juniper and gray oak; 9 percent other trees; 4 percent mountain mahogany and
evergreen sumac; 1 percent catclaw mimosa; 5 percent other shrubs; and 2 percent
forbs. Under heavy continuous grazing, bluestem, grama, and muhly will decrease while
catclaw mimosa, juniper, oak, and shade tolerant grasses will begin increasing. Fire
suppression will also allow trees and shrubs to increase at the expense of shade
intolerant grasses.

MLRA 70C—Central New Mexico Highlands

Loamy Ecological Site

This site includes soil mapping unit; the Lazarus part of PUF—Puerta-Madrone-
Lazarus complex, 20 to 45 percent slopes.

This site occurs on nearly level valley floors located within the Chisos Mountains.
Soils are very deep loams. The reference plant community is a mid and shortgrass
dominated grassland with few scattered shrubs and trees.

The characteristic vegetation consists of approximately 25 percent blue grama and
sideoats grama; 15 percent cane bluestem and little bluestem; 10 percent finestem
needlegrass; 10 percent vine mesquite and wolftail; 5 percent hairy grama, bulb panicum,
and pinyon rice grass; 5 percent alligator juniper and pinyon pine; 2 percent agarito and
skeletonleaf goldeneye; 2 percent globemallow and snoutbean; 15 percent other grasses;
3 percent other shrubs and trees; 8 percent other forbs. Under continuous heavy grazing,
plants such as blue grama and vine mesquite decrease while finestem needlegrass
increases and can eventually dominate the site.

Recreation

The soils of the survey area are rated in [Table 19|and|Table 20jaccording to

limitations that affect their suitability for recreation. The ratings are both descriptive and
numerical. Rating class terms indicate the extent to which the soils are limited by all of
the soil features that affect the recreational uses. Not limited indicates that the soil has
features that are very favorable for the specified use. Good performance and very low
maintenance can be expected. Somewhat limited indicates that the soil has features that
are moderately favorable for the specified use. The limitations can be overcome or
minimized by special planning, design, or installation. Fair performance and moderate
maintenance can be expected. Very limited indicates that the soil has one or more
features that are unfavorable for the specified use. The limitations generally cannot be
overcome without major soil reclamation, special design, or expensive installation
procedures. Poor performance and high maintenance can be expected.

Numerical ratings in the tables indicate the severity of individual limitations. The
ratings are shown as decimal fractions ranging from 0.01 to 1.00. They indicate
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gradations between the point at which a soil feature has the greatest negative impact on
the use (1.00) and the point at which the soil feature is not a limitation (0.00).

The ratings in the tables 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 sewer lines.
The capacity of the soil to absorb septic tank effluent and the ability of the soil to support
vegetation also are important. Soils that are subject to flooding are limited for recreational
uses by the duration and intensity of flooding and the season when flooding occurs. In
planning recreational facilities, onsite assessment of the height, duration, intensity, and

frequency of flooding is_essential.

The information in and can be supplemented by other information
in this survey, for example, interpretations for building site development, construction
materials, sanitary facilities, and water management.

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 ratings are based on the soil properties that affect the ease of developing
camp areas and the performance of the areas after development. Slope, stoniness, and
depth to bedrock or a cemented pan are the main concerns affecting the development of
camp areas. The soil properties that affect the performance of the areas after
development are those that influence trafficability and promote the growth of vegetation,
especially in heavily used areas. For good trafficability, the surface of camp areas should
absorb rainfall readily, remain firm under heavy foot traffic, and not be dusty when dry.
The soil properties that influence trafficability are texture of the surface layer, depth to a
water table, ponding, flooding, permeability, and large stones. The soil properties that
affect the growth of plants are depth to bedrock or a cemented pan, permeability, and
toxic substances in the soil.

Picnic areas are subject to heavy foot traffic. Most vehicular traffic is confined to
access roads and parking areas. The ratings are based on the soil properties that affect
the ease of developing picnic areas and that influence trafficability and the growth of
vegetation after development. Slope and stoniness are the main concerns affecting the
development of picnic areas. For good trafficability, the surface of picnic areas should
absorb rainfall readily, remain firm under heavy foot traffic, and not be dusty when dry.
The soil properties that influence trafficability are texture of the surface layer, depth to a
water table, ponding, flooding, permeability, and large stones. The soil properties that
affect the growth of plants are depth to bedrock or a cemented pan, permeability, and
toxic substances in the soil.

Foot traffic and equestrian trails for hiking and horseback riding should require little or
no slope modification through cutting and filling. The ratings are based on the sail
properties that affect trafficability and erodibility. These properties are stoniness, depth to
a water table, ponding, flooding, slope, and texture of the surface layer.

Mountain bike and off-road vehicle trails require little or no site preparation. They are
not covered with surfacing material or vegetation. Considerable compaction of the soll
material is likely. The ratings are based on the soil properties that influence erodibility,
trafficability, dustiness, and the ease of revegetation. These properties are stoniness,
slope, depth to a seasonal high water table, ponding, flooding, and texture of the surface
layer.
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Figure 52.—Boot Cabin, as it looked in 1982. Interpretations for camp sites are provided in the Tables
section.

Wildlife

Stephen A. Nelle, wildlife biologist, Natural Resources Conservation Service, and Raymond Skiles,
wildife biologist, National Park Service, helped prepare this section

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 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.

Wildlife is one of the more important natural resources in the park. The variety of
soils, topography, climate and vegetation supports an amazing diversity of wildlife. Of the
approximately 950 land-dwelling species of wildlife that occur in Texas over 400 of them
can be found in Big Bend National Park.

Historically, the kinds and numbers of wildlife have changed considerably since
settlement by Europeans. Prior to early settlement, the grasslands and mountains of Big
Bend National Park supported bighorn sheep, mule deer, white-tailed deer, Mexican gray
wolf, black bear, and mountain lion plus many species of smaller animals. Reasons for
the demise of these species included unregulated hunting and trapping, overgrazing, and
diseases from domestic sheep.

Despite the losses that have occurred, Big Bend National Park still supports an
abundance of wildlife. The basic habitat needs of any wildlife population are food, cover,
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water and space in the right combination and arrangement. Each species of animal has
its own unique requirements for these habitat elements. In order for wildlife to inhabit an
area, the land must either naturally provide the habitat needs, or it must be managed by
humans so that specific habitat needs are met.

Soils have a great influence on the kinds and amounts of plants that are available for
wildlife food and cover. The soils in the survey area are grouped into ecological sites
according to the kinds, amounts, and proportions of plants which the soils and climate
can support. Ecological sites vary in their ability to meet habitat needs. Soils and geology
influence the distribution of surface water used by wildlife. The past and present
management of the land also influences wildlife habitat. Therefore, a good understanding
of soils, ecological sites, and their response to management is important to proper wildlife
habitat management. For detailed information on ecological sites, refer to the
“Rangeland” section of this soil survey.

About 76 native species of mammals occur in Big Bend National Park. Of these, about
30 kinds of rodents can be found including various species of ground squirre| (fig. 53)
pocket gophers, pocket mouse, kangaroo rat, mouse, cotton rat, wood rat, badger, and
porcupine. The burrowing activities of most rodents are considered beneficial, providing
penetration and additional organic matter. Most rodents eat seeds and foliage, while some
consume insects. Many of the seeds eaten include noxious or invading species. If rodent
numbers climb to high levels, they can have a detrimental effect on the range resource. An
abundance of natural predators normally prevents this from happening. Other small
mammals include 15 species of bats, opossum, mole, and desert shrew.

Four kinds of rabbits occur in the area. The Davis Mountain cottontail, and the Davis
Mountain (Eastern) cottontail are restricted to the higher elevations of the Chisos
Mountains where it is associated with oak, pinyon, and juniper woodland. The Audubon’s
cottontail lives at lower elevations. The jackrabbit is very common and can be detrimental
to the vegetative resource when their numbers become excessive. Predators, however,
play an important role in helping to keep their numbers in balance.

Figure 53.—A pair of ground squirrels watching tourists. Ground squirrels are one of many rodent
species that occur in the park.
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About 14 predatory mammals exist including raccoon, ringtail, several kinds of skunk,
badger, fox, coyote, bobcat, mountain lion, and a small number of black bear. The
beneficial role of predators has been described. However, when predator numbers
become excessive, they can have a very serious impact upon wildlife and livestock.

Large mammals that occur include mule deer, white-tailed deer, elk, and javelina.
Mule deer (fig. 54)|are the most abundant large animal in the park. Very low populations
occur across most of the gravelly ecological sites in the desert shrub zone, and in areas
with poor water distribution.

White-tailed deer and Carmen mountain white-tailed deer occur with mule deer in the
higher elevations of the Chisos mountains.

Both species of deer prefer to feed on broadleaf forbs which are higher in nutritional
quality than either browse or grass. However, because of the seasonal and unpredictable
availability of annual forbs, and a lack of preferred perennial forbs, deer must utilize
browse to make up the bulk of their diet. Some of the more important forbs include
spurge, bladderpod, croton, menodora, globe mallow, sida, sticky selloa, milkwort,
greenthread, broom snakeweed, plantago, false ragweed, hairy tubetongue, fleabane,
wild buckwheat, ditaxis, and snoutbean. The more important browse plants include
whitethorn acacia, catclaw acacia, Roemer's acacia, dalea, skeletonleaf goldeneye,
guayacan, desert olive, apache plume, fourwing saltbush, hackberry, kidneywood,
skunkbush sumac, evergreen sumac, littleleaf sumac, mountain mahogany, cenizo, oak,
juniper, granjeno, butterfly bush, prickly pear, candelillia, and lechuguilla.

Deer require substantial areas of moderate to thick brush, not only for food, but also
for cover and shade. Thick areas of grass among the brush are preferred fawning cover.
Periodic die-offs and poor reproduction rates because of drought and poor nutrition keep
mule deer numbers lower in most areas. Excessive predation, especially by mountain
lions, keeps populations suppressed in some areas.

Figure 54.—A mule deer buck wandering the brush at Big Bend National Park. Mule deer
are one of several deer species found in the park, and are the most abundant deer.
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Elk have spread as far south as Big Bend National Park, mostly remaining in the
northern extremities of the park. There is no evidence to suggest that elk were ever
native in Brewster County or Big Bend National Park.

The javelina occurs in the park and is most abundant in areas of thick brush. Javelina
eat primarily the pads and fruit of pricklypear, and the flower stalks, leaves, and roots of
lechuguilla, sotol, and yucca. At higher elevations, they eat acorns and juniper berries.
They also eat some grasses, forbs, and browse as well as insects, rodents, and carrion.

The desert bighorn sheep was once common in the mountains of Brewster County.
Unregulated market hunting severely hurt bighorn populations in the late 1800's.
Overgrazing by domestic sheep damaged the habitat and spread bluetongue disease into
the bighorn population. The native bighorn sheep is now extinct in Texas. Restoration
efforts since the 1950's have attempted to introduce bighorn from Arizona into Black Gap
Wildlife Management Area in southern Brewster County, adjacent to Big Bend National
Park. Successful (so far) restoration efforts have been carried out on Black Gap Wildlife
Management Area since the 1990’s, and have resulted in a bighorn population using Big
Bend National Park since the late 1990’s. Restoration efforts are also being carried out
on the Elephant Mountain Wildlife Management Area in northern Brewster County.

The bird life of Brewster County is also quite diverse. Over 400 species have been
recorded. These species nest in the park area.

Each of the bird species has its own unique habitat requirements. Some prefer the
oak-juniper woodlands found at higher elevations, while others find their needs met in the
sparsely vegetated desert shrublands.

Birds associated with water are found primarily along the Rio Grande River, the
perennial streams in the Chisos Mountains, and the numerous springs found scattered
throughout the area. These birds include several kinds of ducks, grebes, coots, herons,
egrets, sandpipers, and the belted kingfisher.

Raptorial birds of prey are common and include red-tailed hawk, Swainson's hawk,
Harris hawk, kestrel, peregrine falcon, prairie falcon, and several kinds of owls. Golden
eagles are present yearlong with peak numbers between October and March. Eagles are
known to predate deer and fawns, however their main food does include rabbits. Turkey
vultures and black vultures are the primary carrion eaters. Ravens will carrion insects,
rodents, and reptiles.

A large group of birds are almost exclusively insect eaters. The more common ones
include nighthawk, poorwill, gnatcatcher, flycatcher, swallow, wren, warbler, and vireo.
The loggerhead shrike and roadrunner not only eat insects but also small reptiles and
mice. Another large group of birds which eat seeds, fruits, or insects include verdin,
thrush, mockingbird, thrashers, waxwing, tanager, cardinal, pyrrhuloxia, grosbeak,
bunting, towhee, sparrow, blackbird, cowbird, meadowlark, oriole, and finch.

Six species of upland birds can be found in Big Bend National Park. Both the
mourning dove and white-winged dove occur. The three kinds of quail are the scaled
quail, Gambel's quail, and Mearn's quail. The Mearn's quail are limited to the mountain
areas of the Chisos Mountains, where they inhabit oak-juniper-pinyon woodlands.
Gambel's quail are found primarily in the draws and along the Rio Grande River. Scaled
quail are the most numerous and are commonly found throughout the area except in the
higher mountain elevations.

Scaled quail spend their entire life in a rather small area and therefore must have all
their habitat needs closely arranged. Quail numbers range from very abundant to very
few from year to year based on rainfall and nesting success. Nesting cover ideally
consists of large clumps of grass left ungrazed from the previous year. Quail feed
primarily on the hard seeds of forbs, grasses, and woody plants as well as insects and
succulent greens when available. Some of the better scaled quail food plants in the
survey area include cowpen daisy, pigweed, croton, spurge, broom snakeweed, Russian
thistle, menodora, buffalobur, Hall's panicum, plains bristlegrass, johnsongrass,
mesquite, whitethorn acacia, tasajillo, lechuguilla, wolfberry, and desert willow. Quail can
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derive water from insects, greens, and fruits. However during extended dry periods when
these moist foods are not available, quail will readily drink from surface water, and the
populations do better when water is available.

The highest diversity is in the normally dry desert lowlands. Amphibians emerge to
breed in ephemeral pools after rains. Permanent water bodies have fewer species
because of persistence of predators (aquatic beetles, fish, snakes, and other mammals).
Amphibians, including several kinds of frogs and toads are located in wet or seasonally
wet areas such as creeks, seeps, springs, ponds, and moist canyons.

A large number of reptiles inhabit the survey area. Several kinds of turtles are
associated with permanent water. The desert box turtle spends its life on land. Two
species of geckos are found. Over twenty species of lizards occur including the earless,
collared, horned, spiny, and side blotched lizards, several species of whiptail lizards and
two species of skink.

Over thirty species of snakes are found, most of them harmless to man and an
important part of the natural balance. Some of the nonvenomous snakes include several
kinds of rat snake, hognose snake, king snake, milk snake, coach whip, bull snake, water
shake, patchnose snake, blackhead snake, ringneck snake, and garter snake. Venomous
snakes include the Trans-Pecos copperhead, and four species of rattlesnakes: western
diamondback, Mojave, mottled rock, and blacktail.

The water resources of Big Bend National Park that are inhabited by fish are largely
limited to the Terlingua Creek, Tornillo Creek, and the Rio Grande River. Native fish
species include, flathead catfish, channel catfish, and blue catfish. Other fish include
freshwater drum, buffalo, and gar. Primary forage fishes include gizzard shad, bluegill,
and green and longear sunfishes along with a host of smaller fish including shiners,
minnows, redhorse, chub, and gambusia.

Wildlife is a valuable part of the natural resources in the survey area. Wildlife has
aesthetic value, enriching the lives of people who enjoy seeing them. They have
ecological value, with each species playing a role in the complex balance of nature.
Some species may have scientific value that is not yet recognized.

Wildlife Habitat

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 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.
Table 21,|Table 22 |Table 23| and [Table 24|show the degree and kind of soil

limitations that affect various kinds of habitat for wildlife. The tables show limitations of
the soils for desertic herbaceous plants; habitat for burrowing mammals and reptiles;
riparian herbaceous plants; and riparian shrubs, vines, and trees, This information can be
used in planning parks, wildlife refuges, nature study areas, and other developments for
wildlife; in selecting areas for establishing, improving, or maintaining specific elements of
wildlife habitat; and in determining the intensity of management needed for each element
of the habitat.

Rating class terms indicate the extent to which the soils are limited by all of the soil
features that affect the element or kind of habitat. Not limited indicates that the soil has
features that are very favorable for the element or kind of habitat. Good performance and
very low maintenance can be expected. Slightly limited indicates that the soil has
features that are favorable for the specified use. The limitations are minor and can be
easily overcome. Good performance and low maintenance can be expected. Somewhat
limited indicates that the soil has features that are moderately favorable for the specified
use. The limitations can be overcome or minimized by special planning, design, or
installation. Fair performance and moderate maintenance can be expected. Very limited
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indicates that the soil has one or more features that are unfavorable for the specified use.
The limitations generally cannot be overcome without major soil reclamation, special
design, or expensive installation procedures. Creating, improving, or maintaining habitat
is impractical or impossible.

Numerical ratings in the tables indicate the severity of individual limitations. The
ratings are shown as decimal fractions ranging from 0.01 to 1.00. They indicate
gradations between the point at which a soil feature has the greatest negative impact on
the use (1.00) and the point at which the soil feature is not a limitation (0.00).

Ratings for desertic herbaceous plants indicate the limitation of the soils as a growing
medium for a diverse desertic herbaceous plant community composed of plants adapted
to an arid or semiarid environment. The soil properties and features that affect the growth
of these plants are soil texture, available water capacity, the presence of excess salts in
the soil, soil reaction (pH), soil moisture and temperature regimes, depth to a high water
table, and the amount of rock fragments on the soil surface. Examples of desertic
herbaceous plants are Chino grama, Black grama, mariola, skeletonleaf goldeneye,
fluffgrass, and burrograss.

Ratings for habitat for burrowing mammals and reptiles indicate the limitation of the
soil for maintaining or increasing local populations of specific burrowing animals. The soil
properties and features that affect the preservation of these species are flooding,
ponding, depth to bedrock or a cemented pan, depth to a high water table, sandy layers,
clayey layers, a high content of organic matter, and high concentrations of rock
fragments. Examples of burrowing mammals and reptiles are gophers, badgers, lizards,
rattlesnakes, and bull snakes.

Ratings for upland native herbaceous plants indicate the limitation of the soils as a
growing medium for a diverse upland herbaceous plant community. This community is
adapted to soils that are drier than the common soils in moist riparian and wetland zones
but that are not as dry as the soils in upland desert areas. The soil properties and
features that affect the ability of these species to thrive include soil texture, available
water capacity, the presence of excess salts in the soil, soil moisture and temperature
regimes, depth to a high water table, and rock fragments on the soil surface. Examples of
upland native herbaceous plants are black grama, slim tridens, sideoats grama, blue
grama, curlyleaf muhly, pine muhly, New Mexico Feathergrass, and finestem
needlegrass.

Ratings for upland desertic shrubs and trees provide guidelines for determining soil
quality as a medium for growing a diverse upland herbaceous plant community which is
adapted to soil conditions in an arid or semiarid environment that is drier than that
common to moist riparian and wetland zones and subhumid, humid, or tropical areas.
Soil properties and features that affect the ability of these species to thrive include: soil
texture, available water capacity, depth to high water table, the presence of excess salts
in the sail, soil reaction (pH), soil moisture and temperature regimes, and the presence of
rock fragments at the soil surface. Examples of upland desertic shrubs and trees are
creosotebush, lechuguilla, ocotillo, whitethorn acacia, western honey mesquite.

Ratings for upland shrubs and vines indicate the limitation of the soils as a growing
medium for a diverse upland shrub and vine community. This community is adapted to
soils that are drier than those common in the moist riparian and wetland zones but that
are not so dry as those in upland desert areas. The soil properties and features that
affect the ability of these species to thrive include soil texture, content of organic matter,
available water capacity, depth to bedrock or a cemented pan, the presence of excess
salts in the soil, soil moisture and temperature regimes, depth to a high water table, and
rock fragments on the soil surface. Examples of upland shrubs and vines used by birds
are catclaw acacia, viscid acacia, Warnock condalia, tasajillo, lotebush, algerita,
elbowbush, wolfberr