39—Arizona and New Mexico Mountains 
This area (shown in fig. 39-1) is in New Mexico (59 percent) and Arizona (41 percent).  It makes up about 15,150 square miles (39,255 square kilometers). The cities of Flagstaff and Springerville, Arizona, and Reserve, Ruidoso, and Cloudcroft, New Mexico, occur in this MLRA.  Interstates 17 and 40 intersect in this area, in Flagstaff, and U.S. Highway 180 crosses this area in New Mexico.  Parts of the Kaibab, Coconino, Gila, and Apache-Sitgreaves, and Cibola National Forests are in this area.  The part of this area in Arizona includes Sunset Crater and Walnut Canyon National Monuments. It also includes a large part of the Fort Apache Indian Reservation.  The Navajo Army Depot and Naval Observatory Station are west of Flagstaff. 

Physiography 

The western two-thirds of this area is primarily in the Grand Canyon Section of the Colorado Plateaus Province of the Intermontane Plateaus. The northern half of the eastern third of the area is in the Datil Section of the same province and division.  The southern half of the eastern third of the area and part of the southern half of the western two-thirds are in the Mexican Highland Section of the Basin and Range Province of the Intermontane Plateaus. This MLRA is characterized by volcanic fields and gently dipping sedimentary rocks eroded into plateaus, valleys, and deep canyons.  Elevation ranges from 4,000 to 7,000 feet (1,220 to 2,135 meters) in the southern half of the area. North of the Mogollon Rim, it rises to more than 7,500 feet (2,285 meters) and drops northward to 5,000 or 6,000 feet (1,525 to 1,830 meters). Included in this area are the two highest points in Arizona, Baldy Peak at 11,403 feet (3,476 meters) and Humphreys Peak at 12,670 feet (3,863 meters). 

The extent of the major Hydrologic Unit Areas (identified by four-digit numbers) that make up this MLRA is as follows: Upper Gila (1504), 26 percent; Little Colorado (1502), 21 percent; Salt (1506), 19 percent; Rio Grande-Elephant Butte (1302), 17 percent; Upper Pecos (1306), 8 percent; and parts of numerous other units, 9 percent. The Black, Blue, and Little Colorado Rivers are the major rivers in this MLRA. 
Geology 

Cenozoic volcanic rocks are an important feature of this area. These rocks are from large central type volcanoes, such as the San Francisco Peaks near Flagstaff, and from smaller, coalescing volcanoes that produced extensive sheets of lavas and pyroclastic rocks.  Various sedimentary sections of the Colorado Plateau also are evident.  They are characterized and affected by alternating resistant and weak rock strata that form ledges, cliffs, mesas, and benches separated by slopes and valleys.  Relief is caused more by the cutting of deep canyons into moderately flat terrain than by the deformation of mountains and valleys.  The southern and eastern parts of the MLRA include Permian and Cretaceous sedimentary rock over a Precambrian granite core that is sometimes exposed at the higher elevations. 
Climate 

The average annual precipitation is 15 to 30 inches (380 to 760 millimeters) in most of this area. It is 9 to 15 inches (230 to 380 millimeters) in a few of the lower areas along the edges of the MLRA. It can be as much as 43 inches (1,090 millimetes) in the mountains. 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 in winter.  The average annual air temperature is 36 to 55 degrees F (2 to 13 degrees C).  The frost-free period averages 135 days and ranges from 60 to 205 days, decreasing in length with increasing elevation. 

Water 

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

Livestock—surface water, %; ground water, % 

Irrigation—surface water, %; ground water, % 

Other—surface water, %; ground water, % 
The total withdrawals average 13 million gallons per day (50 million liters per day). About 70 percent is from ground water sources, and 30 percent is from surface water sources.  Since more than half of the annual precipitation occurs during winter, there is a general deficiency of moisture during the growing season. 
This area has important watersheds that provide water to the central part of Arizona.  Several of the larger streams, such as the Black, White, Verde, and Salt Rivers, and a few of their larger tributaries maintain perennial flow.  Much of the water is stored in reservoirs near or below the southern edge of the area and is used for irrigation or municipal water supply in the MLRAs to the south. The municipal water supply for Flagstaff and Williams is in part obtained from small reservoirs.  This MLRA has several lakes and reservoirs.  Small natural or artificial lakes at the higher elevations are used for fishing and other kinds of recreation. Annual runoff into all reservoirs is highly variable, and most of the smaller lakes and reservoirs are dry during some years. The surface water is suitable for almost all uses. A high sediment load is the primary water-quality problem. 
Limited amounts of ground water for livestock and domestic use generally are only in faulted and fractured bedrock in areas of this MLRA. The water generally has less than 1,000 parts per million (milligrams per liter) total dissolved solids.  Fresher water with lower levels of total dissolved solids is near the recharge zones for the bedrock aquifers.  Very salty water is at depth and away from the recharge zones.  Some springs yield saline water. 

Soils 

The dominant soil orders in this MLRA are Inceptisols, Mollisolls, Alfisols, and Entisols.  Most of the soils in the area have a frigid or mesic soil temperature regime, depending mainly on elevation, but the soils at the highest elevations have a cryic temperature regime.  Argiustolls (Brolliar, Sponseller, Ruidoso, and Ess series) formed in intrusive and extrusive volcanic materials, dominantly basalt.  Examples of Haplustolls are the Tularosa and Blanca series.  Examples of Ustolls with a cryic temperature regime are the Caballo and Supervisor series. At the lower elevations, Haplustalfs and Paleustalfs (Dandrea, McVickers, Overgaard, and Hogg series), Ustorthents (Mirabal and Telephone series), Haplustolls (Tortugas, Tularosa, and Ackmen series), and Calciustepts (Cibeque series) overlie different rock types. 

Biological Resources 

This area includes grasslands on the deeper soils; mixed shrub-grasslands on shallow, rocky soils; and timber on soils that are shallow to bedrock.  Ponderosa pine occurs in the largest portion of the intermediate elevations in the area.  At the higher elevations, spruce and fir dominate.  Areas at the highest elevations, above 11,000 feet (3,350 meters), support alpine vegetation.  At the lower elevations, ponderosa pine grades into stands of pinyon-juniper on north-facing slopes and woodland of mixed oak, pine, and juniper on south-facing slopes.  The principal grasses are fescues, bluegrasses, bromegrass, and muhly at the higher elevations; needlegrass, western wheatgrass, bottlebrush squirreltail, and muttongrass at intermediate elevations; and grama grasses, spike muhly, junegrass, cane bluestem, and needlegrass at the lower elevations. 
Some of the major wildlife species in this area are mule deer, white-tailed deer, mountain lion, coyote, bobcat, raccoon, wolf, black bear, and elk. 

Land Use 

Following are the various kinds of land use in this MLRA: 
Grassland—private, 9%; Federal, 7% 

Forest—private, 12%; Federal, 63% 

Urban development—private, 2% 

Water—Federal, 1% 

Other—private, 1%; Federal, 5% 
About three-fourths of this area is Federally owned.  Most of the area is used for timber production or livestock grazing. Many tracts of rangeland are subdivided for community development.  The main management concern on rangeland is controlling the distribution of grazing.  Invasion of brushy species and local gully erosion are symptoms of overgrazing. 
The major soil resource concerns are maintenance of the content of organic matter and productivity of the soils and the hazard of water erosion.  Conservation practices on rangeland 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. 

