42—Southern Desertic Basins, Plains, and Mountains 

This area (shown in fig. 42-1) is in Texas (51 percent) and New Mexico (49 percent).  It makes up about 55,970 square miles (145,040 square kilometers). Albuquerque, Deming, Las Cruces, Roswell, Artesia, and Carlsbad, New Mexico, and El Paso, Pecos, Alpine, and Fort Stockton, Texas, are in this MLRA. Interstate Highways 10, 20, and 25 connect these towns.  A small part of the Cibola National Forest is in this MLRA. The Big Bend National Park, in Texas, is in the southeastern tip of this area. The Fort Bliss Military Reservation is northeast of El Paso, Texas, and extends into New Mexico.  Holloman Air force Base is in this MLRA, and the White Sands Missile Range and National Monument is in the part of the MLRA in south-central New Mexico.  The Sandia, Laguna, Canoncito, and Isleta Indian Reservations are near Albuquerque. 
Physiography 
Approximately three-fourths of this MLRA is in the Mexican Highland Section of the Basin and Range Province of the Intermontane Plateaus. A small area between the western two-thirds and eastern one-third of the MLRA is in the Sacramento Section of the same province and division.  The northeastern and eastern parts of the MLRA are in three different sections of the Great Plains Province of the Interior Plains.  From north to south, these are the Pecos Valley, High Plains, and Edwards Plateau Sections. The Pecos Valley Section makes up most of this part of the MLRA. This MLRA is distinguished by intermontane desert basins and broad valleys bordered by gently sloping to strongly sloping bajadas, alluvial fans, and terraces. Steep mountain ranges trending north to south occur in the western part of the area. Elevation ranges from 2,600 to 4,950 feet (795 to 1,510 meters) in areas on the plains and basins to more than 8,500 feet (2,590 meters) in the mountains. 
The extent of the major Hydrologic Unit Areas (identified by four-digit numbers) that make up this MLRA is as follows: Lower Pecos (1307), 26 percent; Rio Grande Closed Basins (1305), 21 percent; Rio Grande-Amistad (1304), 18 percent; Rio Grande-Mimbres (1303), 15 percent; Upper Pecos (1306), 9 percent; Rio Grande-Elephant Butte (1302), 9 percent; and Upper Gila (1504), 2 percent. The Rio Grande is the largest river in this area.  It flows southeast from New Mexico and eventually forms the international boundary between Mexico and the United States. Elephant Butte and Caballo Reservoirs are on the part of the Rio Grande in New Mexico.  The Pecos River flows through the southeastern portion of New Mexico and continues into Texas.  Red Bluff Reservoir, on the Pecos River, is the point of lowest elevation in New Mexico. 
Geology 
The linear, isolated mountain ranges in this area are primarily tilted fault-blocks modified by erosion.  Mesozoic and Paleozoic sediments overlying granitic intrusions of Precambrian age are exposed in these tilted blocks.  Tertiary volcanic and intrusive igneous rocks occupy about 2.5 million acres in the Texas Big Bend region.  Quaternary and Tertiary continental sediments accumulated to form the aggraded desert plains lying between the mountain ranges. Some intermontane basins are bolsons (internally drained desert basins), although most are semi-bolsons (which are externally drained).  Alluvial fan deposits are common at the bases of most mountains. Quaternary and Tertiary volcanic rocks consisting of basalt, andesite, and rhyolite also are in this area. 
The Rio Grande flows through a series of interconnected grabens (down-dropped fault-blocks that form a rift valley) called the Rio Grand Rift. The Rio Grand Rift is an area of extension and collapse within the North American continental plate. Sediments deposited by the Rio Grande include sands, gravel, and cobbles.  Basalt flows and volcanic vents flanking the river system are indicators of volcanic activity associated with the formation of the rift valley. 
Climate 
The average annual precipitation is 8 to 14 inches (205 to 355 millimeters) in the eastern and southern parts of this area and 12 to 18 inches (305 to 455 millimeters) in the northern and western parts. It is as much as 24 inches (610 millimeters) in a few scattered mountains.  Most of the rainfall occurs as high-intensity, convective thunderstorms from midspring to midautumn. This area does not receive significant amounts of winter precipitation. The average annual temperature is 50 to 71 degrees F (10 to 22 degrees C), decreasing to the north and in the higher elevations.  The frost-free period averages 230 days and ranges from 165 to 300 days, decreasing in length with elevation. 

Water 
Following are the estimated withdrawals of freshwater by use in this MLRA: 

Public supply—surface water, 2.1%; ground water, 9.0% 

Livestock—surface water, 0.7%; ground water, 0.8% 

Irrigation—surface water, 52.2%; ground water, 28.9% 

Other—surface water, 1.4%; ground water, 4.9% 
The total withdrawals average 1,955 million gallons per day (7,400 million liters per day). About 44 percent is from ground water sources, and 56 percent is from surface water sources. Scarce surface water and low precipitation are severe limitations on the rangeland in this MLRA. The Rio Grande and Pecos Rivers and a few of their larger tributaries are the only perennial streams. Reservoirs control flooding and allow timely delivery of irrigation water.  Most of the surface water is used for irrigation. The Rio Grande has water that is suitable for most uses, but high salinity restricts use of water from the Pecos River.  Suspended sediment loads, urban and industrial waste discharges, and saline irrigation return flows cause most of the water-quality problems in this area. 

Ground water in deep valley and basin fill provides water for public supply, domestic use, livestock, and some irrigation. Unconsolidated sand and gravel sediments in basin fill are the primary aquifers in this area. Basin fill sediments in the southeast corner of New Mexico are actually part of the High Plains (Ogallala) Aquifer.  In Texas, water from the basin fill aquifer is typically hard or very hard and has a median concentration of about 770 parts per million (milligrams per liter) total dissolved solids.  In New Mexico, this ground water has 400 to 700 parts per million total dissolved solids.  The water tends to increase in salinity farther downstream because of recharge from irrigation return flows.  About 40 percent of the samples tested from this aquifer in Texas contained levels of nitrate exceeding the national drinking water standard of 10 parts per million. Most of the samples tested in New Mexico showed nitrate levels of less than 4 parts per million. 

The quality of the ground water in alluvium aquifers in the Rio Grande Valley is similar to the water quality in the basin fill deposits. Water in the Pecos River Valley alluvium is unsuitable for most uses because it is saline. Dissolution of evaporite deposits in the aquifer and in the adjacent Pecos River Valley Limestone Aquifer are the primary sources of the salinity.  Water from deeper halite (sodium chloride) deposits also seeps into the valley fill and contributes to the salinity problem. 

Limestone in the Edwards-Trinity Aquifer on the Edwards Plateau occurs in a small part of the southeast corner of this area, in Texas.  It has water that is very similar in quality to the water in the Rio Grande alluvium and basin fill deposits. The ground water from the Edwards-Trinity Aquifer, however, typically has higher levels of total dissolved solids than the Rio Grande Valley ground water and is used very little in this MLRA. 

Soils 
Most of the soils in this area are Aridisols, Entisols, Mollisols, or Vertisols.  The soils generally are moderately deep to very deep, well drained, and loamy or clayey.  Some of the soils are shallow or very shallow over a petrocalcic horizon or bedrock. Most have a thermic soil temperature regime, an aridic soil moisture regime, and carbonatic or mixed mineralogy.  Sizeable tracts on the Trans-Pecos Texas Mixed Prairie have an ustic moisture regime.  Soils on the highest mountain peaks have a mesic temperature regime, whereas soils along the Rio Grande in the Big Bend region are hyperthermic. 

Calciargids (Berino and Stellar series) formed in alluvium on fan piedmonts, piedmonts, fan terraces, and stream terraces and in basins. Haplocalcids formed in limestone residuum on hills, mesas and divides (Bissett, Santaelena, and Dozer series); in alluvium on fans, fan remnants, plains, and valley floors (Corazones, Chamberino, Stovall, and Stillwell series); and in eolian deposits on uplands (Wink series).  Haplocambids (Pajarito series) formed in alluvium on plains, bajadas, and alluvial fans.  Haplargids (Pyote series) formed in loamy eolian deposits or alluvium on uplands. Petrocalcids formed in gravelly alluvium on fan piedmonts, terraces, and ridges (Delnorte, Paisano, and Tencee series) and in loamy sediments on plains, mesas, and fans (Simona and Upton series). Torripsamments (Aguena, Copia, and Yturbide series) formed in eolian deposits on dunes and sand sheets. Haplustolls (Brewster series) and Argiustolls (Mainstay series) formed in colluvium underlain by igneous rock on hills and mountains. Haplotorrerts (Verhalen series) formed in clayey alluvium on terraces and alluvial plains. 

Biological Resources 
This area supports desert grass-shrub vegetation.  Giant dropseed, mesa dropseed, and scattered shrubs, such as sand sagebrush and yuccas, grow on the sandier soils.  Creosotebush, tarbush, and catclaw grow on gravelly, calcareous soils on footslopes. Giant sacaton, vine-mesquite, desertwillow, and brickellbush grow in drainageways and depressions.  The dominant grass species include blue grama, black grama, and  

sideoats grama on prairie grasslands and mountain footslopes. Juniper, pinyon, and scattered ponderosa pine are on the upper mountain slopes. 

Some of the major wildlife species in this area are mule deer, white-tailed deer, antelope, javelina, mountain lion, coyote, desert fox, gray fox, bobcat, badger, scaled quail, and mourning dove.  The species of fish in the area include black bass, channel catfish, and sunfish. 

Land Use 
Following are the various kinds of land use in this MLRA: 
Cropland—private, 3% 

Grassland—private, 64%; Federal, 26% 

Forest—Federal, 1% 

Urban development—private, 2% 

Other—private, 1%; Federal, 3% 
Federal land makes up nearly one-third of this area, primarily in New Mexico.  The rest of the land is mainly in farms, ranches, or other private holdings.  Two-thirds or more of the area is rangeland of low carrying capacity.  Less than 1 percent of the cropland is irrigated. Cotton, cantaloupes, and vegetables are the principal crops.  Grain sorghum, alfalfa, and other feed and forage crops also are grown. 

The major soil resource concerns are wind erosion, water erosion, salinization of irrigated cropland, species diversity, and undesirable invasive species on rangeland.  In this arid or semiarid MLRA, potential evaporation is often 10 times greater than precipitation. The soils dominantly have a coarse textured surface layer and a low content of organic matter, resulting in little resistance to erosive forces.  The vegetative cover on rangeland is typically sparse, providing tenuous protection against wind erosion and water erosion. 

Conservation practices on rangeland generally include fencing and development of watering facilities, which facilitate grazing management systems; brush management, which removes undesirable and introduced invasive species; and erosion control, which helps to prevent gullying and concentrated waterflow. 

Conservation practices on irrigated cropland include crop rotations, which improve the condition of the soils and reduce the hazard of wind erosion; pest management, which reduces the extent of weed, insect, and disease infestation; irrigation water management, which helps to ensure that application timing and amounts meet crop needs and leaching requirements; and irrigation delivery systems, which reduce evaporation, canal seepage losses during conveyance, and consumption of water by undesirable species, such as saltcedar and Russian olive. 

