41—Southeastern Arizona Basin and Range 

This area (shown in fig. 41-1) is in Arizona (89 percent) and New Mexico (11 percent).  It makes up about 15,730 square miles (40,765 square kilometers). The cities of Nogales, Bisbee, and Sierra Vista, Arizona, occur in this MLRA. Interstate 10 bisects this area, and the towns of Benson and Willcox are along the freeway. The Coronado National Forest, the Fort Huachuca Military Reservation, the Fort Bowie National Historic Site, and the Chiricahua and Tumacacori National Monuments are in this MLRA. The eastern edge of the Papago Indian Reservation and the southern parts of the San Carlos Indian Reservation also are in this MLRA. 
Physiography 
Most of this area is in the Mexican Highland Section of the Basin and Range Province of the Intermontane Plateaus.  The eastern one-fifth of the area is in the Sonoran Desert Section of that same province and division.  This MLRA has mountain ranges that trend southeast to northwest and has relatively smooth valleys between the mountains.  Examples of the many mountain ranges are the Chiricahua, Dragoon, Swisshelm, and Pedregosa Mountains.  In the vicinity of Willcox, there is a distinct closed basin called the Willcox Playa.   The southeast boundary of the part of this MLRA in New Mexico is the Continental Divide.  Elevation ranges from 2,620 to 4,590 feet (800 to 1,400 meters) in most areas. It generally ranges from 4,920 to 5,900 feet (1,500 to 1,800 meters) in the mountains. On some peaks, however, it can reach almost 8,900 feet (2,715 meters). On Mt. Graham, in Arizona, it reaches 10,717 feet (3,267 meters). 

The extent of the major Hydrologic Unit Areas (identified by four-digit numbers) that make up this MLRA is as follows: Middle Gila (1505), 51 percent; Upper Gila (1504), 33 percent; Sonora (1508), 14 percent; and Rio Grande-Mimbres (1303), 2 percent. The Gila River runs through the northern end of this area. The San Francisco, San Simon, and San Pedro Rivers are tributaries to the Gila in this MLRA. 
Geology 
Most of this area is covered by deep alluvium washed in from the adjacent mountains. These deposits of silt, sand, and gravel are very young in the present-day drainageways and much older on the valley floors and terraces.  This MLRA is an area of intensive volcanism.  Isolated outcrops of granite are more than 1 billion years old. Most of the andesite and basalt flows are Tertiary in age, forming in the past 50 million years. Some basalts, however, formed around 4 million years ago, and another series of intrusives appeared in the late Cretaceous to early Tertiary.  Some outcrops of Paleozoic sediments are associated with the uplift in the vicinity of the older intrusives. Some of these sediments have been metamorphosed. 
Climate 
The average annual precipitation is 9 to 20 inches (230 to 510 millimeters) in most of this area, but it is as much as 45 inches (1,145 millimeters) at the higher elevations.  More than half of the precipitation occurs as high-intensity, convective thunderstorms during July, August, and September.  Because of Pacific frontal storms, a second rainy season occurs from December to March. Snow falls occasionally in winter.  The average annual air temperature is 47 to 68 degrees F (8 to 20 degrees C).  The frost-free period averages 245 days and ranges from 160 to 335 days, decreasing in length with elevation. 
Water 
Following are the estimated withdrawals of freshwater by use in this MLRA: 

Public supply—surface water, 0.6%; ground water, 1.3% 

Livestock—surface water, 1.8%; ground water, 1.3% 

Irrigation—surface water, 16.6%; ground water, 60.6% 

Other—surface water, 5.8%; ground water, 12.1% 

The total withdrawals average 155 million gallons per day (585 million liters per day). About 75 percent is from ground water sources, and 25 percent is from surface water sources.  There are no lakes or reservoirs of consequence in this area. Surface water quality is generally satisfactory.  Small artesian flows occur along parts of the San Pedro River. 

Water for irrigation generally is obtained by pumping ground water from deep wells in the alluvial aquifers.  Some of the more significant aquifers are in the Avra, Altar, and Upper Santa Cruz River basins and in the Safford and Wilcox basins.  There has been a noticeable decline in the level of the ground water in all of these aquifers. Very little runoff or precipitation is available to recharge the alluvial aquifers in the area.  The quality of the ground water varies considerably, depending on the composition, location, and depth of the alluvium. Some alluvium has evaporite deposits, and some has volcanic rocks, which produce high levels of sulfate.  The median concentration of total dissolved solids in four of the five basins is typically less than 500 parts per million (milligrams per liter), so the ground water generally is of good quality for almost all uses in this area. In water from the Safford Basin, in the northern part of this area, the median concentration of total dissolved solids exceeds 1,000 parts per million and the sulfate levels exceed the national drinking water standard of 250 parts per million (milligrams per liter). 
Soils 
The dominant soil orders in this MLRA are Aridisols, Entisols, Alfisols, and Mollisols.  The soils in the area dominantly have a thermic soil temperature regime, an aridic or ustic soil moisture regime, and mixed mineralogy and formed in alluvium. They are very shallow to very deep and are well drained and somewhat excessively well drained.  Ustic Torrifluvents (Ubik and Keysto series) formed on flood plains. Calcids (Blakeney series) formed on terraces.  Argids (Eloma and Forrest series) and Aridic Haplustalfs (Gardencan and Crowbar series) formed on fan terraces.  Shallow and very shallow Haplustolls (Far and Yarbam series) formed on hills and mountains. 

Biological Resources 
This area supports forest, savanna, and desert shrub vegetation.  Pine-oak woodlands are at the higher elevations, where ponderosa pine, Douglas-fir, live oak, New Mexico locust, Mexican pinyon, buckbrush, and manzanita grow along with an understory of muhlys, bluegrasses, sedges, pine dropseed, and squirreltail. Evergreen woodland savannas are at intermediate elevations, where Mexican blue oak, Emory oak, and turbinella oak are the dominant species and cone beardgrass, sideoats grama, blue grama, Texas bluestem, plains lovegrass, sprucetop grama, threeawns, and needlegrass characterize the understory.  Whitethorn, soaptree yucca, fourwing saltbush, mesquite, and ocotillo grow on the drier soils at the lower elevations.  The understory on these sites consists of Rothrock grama, black grama, alkali sacaton, curly mesquite, plains bristlegrass, bush muhly, and lemongrass. 
Some of the major wildlife species in this area are mule deer, white-tailed deer, mountain lion, coyote, bobcat, raccoon, skunk, white-throated woodrat, white-footed mouse, gopher snake, king snake, western diamondback rattlesnake, prairie rattlesnake, coachwhip, patch-nosed snake, western whiptail lizard, side-blotched lizard, tree lizard, canyon tree frog, red-tailed hawk, Cooper’s hawk, golden eagle, prairie falcon, raven, turkey vulture, meadowlark, ladder-back woodpecker, ash-throated flycatcher, canyon wren, and rough-winged swallow. 

Land Use 
Following are the various kinds of land use in this MLRA: 
Cropland—private, 2% 

Grassland—private, 59%; Federal, 34% 

Urban development—private, 2% 

Other—private, 1%; Federal, 2% 
About one-third of this area is Federally owned.  Most of the area is used for livestock grazing.  Some areas are used for cotton, corn, alfalfa, small grains, or other farm crops.  Many tracts of rangeland and cropland are subdivided for community development. 
The major soil resource concerns are maintenance of the content of organic matter and productivity of the soils and the hazard of water erosion.  Other resource concerns on cultivated land include declining water tables and a short supply of irrigation water. 
Conservation practices on cropland generally include irrigation water management, solid-set sprinklers, micro irrigation with subsoil drip irrigation and micro sprinklers, uniform slope leveling, irrigation pipelines, crop rotation, pasture and hayland management, minimum tillage, and crop residue management. 
The important conservation practices on rangeland generally include those that help to control the distribution and intensity of grazing. They also include fencing, development of watering facilities, and range management.  Invasion of brushy species and local gully erosion are symptoms of overgrazing. 

