40—Sonoran Basin and Range 

This area is almost entirely in Arizona, but it includes a very small part of California (fig. 40-1).  It makes up about 31,765 square miles (82,310 square kilometers). The cities of Yuma, Tucson, and Phoenix occur in this MLRA.  Interstate 10 crosses the center of this area and turns to the southeast outside of Phoenix. Interstate 17 ends in Phoenix. Interstate 19 runs from Tucson to the Mexican border.  Interstate 8 crosses the southern part of the MLRA. It ends where it intersects Interstate 10 southeast of Phoenix. Many wilderness study areas occur in this MLRA. The Tonto and Prescott National Forests and Saguaro and Organ Pipe Cactus National Monuments also occur in this MLRA. The Yuma Proving Grounds, the Barry M. Goldwater Air Force Bombing Range, and the Tohono O’Odham, Colorado River, Salt River, and Gila River Indian Reservations are in the area. 

Physiography 
This area is in the Sonoran Desert Section of the Basin and Range Province of the Intermontane Plateaus.  Many short, fault-block mountain ranges trending southeast to northwest rise abruptly from the smooth or gently sloping desert valley floors. These include the Painted Rock, Gila Bend, Big Horn, Copper, Granite, and Santa Rosa Mountains.  Elevation ranges from 980 to 3,600 feet (300 to 1,100 meters) in most of this area, but it is as high as 4,590 feet (1,400 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 Gila (1507), 41 percent; Middle Gila (1505), 25 percent; Lower Colorado (1503), 20 percent; Sonora (1508), 9 percent; and Salt (1506), 5 percent. The Salt River intersects the Gila River south of Phoenix.  The Gila River then flows west across the southern part of the MLRA to the Colorado River. 

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 3 to 10 inches (75 to 255 millimeters) in most of this area. Rainfall can average 22 inches (560 millimeters) per year in the mountain ranges. Most of the rainfall occurs as high-intensity, convective thunderstorms, mainly from July to September, and as Pacific frontal storms from December to March. Snowfall is rare, except at the higher elevations.  The average annual air temperature is 58 to 74 degrees F (15 to 23 degrees C).  The frost-free period averages 285 days and ranges from 205 to 365 days, decreasing in length with increasing elevation. 

Water 

Following are the estimated withdrawals of freshwater by use in this MLRA: 
Public supply—surface water, 4.9%; ground water, 6.4% 

Livestock—surface water, 0.5%; ground water, 0.2% 

Irrigation—surface water, 52.7%; ground water, 31.7% 

Other—surface water, 1.6%; ground water, 2.1% 

The total withdrawals average 5,995 million gallons per day (22,690 million liters per day). About 40 percent is from ground water sources, and 60 percent is from surface water sources. Most of the population in Arizona lives in this MLRA, and a little over 90 percent of all the water used in the State is used in this area. Precipitation is sparse. Water for irrigation and other uses is stored in a reservoir system on the Salt River. No perennial streams originate or run through the area because the water of the larger drainages is impounded by reservoirs upstream from the cultivated lands.  The surface water from the mountains generally is of good quality, and its use is not limited. The quality of the water is naturally degraded by dissolved salts picked up as streams cross various soil and geologic deposits. Irrigation return flows also raise the levels of dissolved salts and suspended sediments, causing local water-quality problems. 

The alluvial aquifers in this area are the most productive in Arizona. Some of the more significant aquifers are in the Colorado, Salt (or Gila), and Lower Santa Cruz River basins and in the Yuma Valley and San Simon Wash basins.  Water for irrigation is pumped from deep wells in the alluvial aquifers, and the ground water table continually drops.  All of the surface water in Arizona is appropriated, and little water usually is left to recharge the alluvial aquifers.  The quality of the ground water varies considerably, depending on the composition, location, and depth of the alluvium. Some alluvium contains evaporate deposits and volcanic rocks, and high levels of sulfate can occur where these rocks occur in abundance.  The median concentration of total dissolved solids is typically less than 1,000 parts per million (milligrams per liter), so the ground water is of good enough quality for almost all uses. 

Soils 

The dominant soil orders in the MLRA are Aridisols and Entisols. The soils in the area dominantly have a thermic or hyperthermic soil temperature regime, an aridic 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.  Haplocambids (Denure and Hayhook series), Haplocalcids (Gunsight and Stagecoach series), Calciargids (Mohall and Pinaleno series), and Natrargids (Casa Grande series) formed on fan terraces and relict basin floors. Torrifluvents (Antho and Comoro series) formed on alluvial fans and flood plains.  Shallow or very shallow Torriorthents (Cellar and Quilotosa series) formed on hills and mountains. 
Biological Resources 

This area supports desert shrub vegetation.  The giant saguaro cactus is a major species. Bursage, desert wolfberry, ocotillo, cholla, desert saltbush, mesquite, brittlebush, burroweed, pricklypear, desert broom, and creosotebush are the dominant desert shrubs. Bush muhly, Arizona cottontop, threeawns, and fluffgrass are the main understory plants. Winter annuals can grow in some areas, depending on the amount of winter precipitation. Joshua-tree and littleleaf paloverde mixed with some honey mesquite are on stony or rocky sites.  These sites have an understory of Mormon-tea, pricklypear, cholla, ocotillo, desert saltbush, and grasses, such as tridens, bush muhly, tobosa, Arizona cottontop, and desert needlegrass.  At the lower elevations, creosotebush, ironwood, mesquite, burroweed, and catclaw are associated with an understory of threeawns and annuals, such as red fescue, bluegrasses, fiddleneck, indianwheat, globemallow, and filaree. 

Some of the major wildlife species in this area are mule deer, desert bighorn sheep, antelope, javelina, coyote, fox, raccoon, bats, rattlesnake, bullsnake, coachwhip, kingsnake, and quail. 

Land Use 

Following are the various kinds of land use in this MLRA: 
Cropland—private, 5% 

Grassland—private, 36%; Federal, 47% 

Urban development—private, 4% 

Other—private, 4%; Federal, 4% 

More than one-half of this area is Federally owned.  Most of the area is desert that can be used for limited grazing during periods of favorable moisture.  Irrigated areas are used for cotton, alfalfa, barley, and other small grains.  In areas where water supplies are favorable, lettuce, carrots, cabbage, cauliflower, melons, other market vegetables, and citrus are grown.  Rapid urbanization around the larger communities is greatly reducing the acreage of cropland. 

The major soil resource concern is the absence of soil sustainability, resulting in no soil loss tolerance within this extremely arid environment.  Other resource concerns include declining water tables and accumulation of salts in the soils used for crops. Efficiently using the limited water supply is an important management concern. Conservation practices on cropland are crop rotation, crop residue management, minimum tillage, nutrient and pest management, land leveling, ditch lining, irrigation water management, and pasture and hayland management. 
