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34A—Cool Central Desertic Basins and Plateaus 
 
 
This area (shown in fig.34a-1) is in Wyoming (85 percent), Colorado (13 percent), and Utah (2 percent).  It 
makes up about 33,006 square miles (85,527 square kilometers).  The cities of Laramie, Pinedale, Rawlins, and 
Rock Springs, Wyoming; and Craig and Meeker, Colorado occur in this MLRA.  Interstate 80 bisects the 
northern part of this MLRA. 
 
Physiography 
 
This area primarily occurs in the Wyoming Basin (85 percent) province with a small part occurring in the 
Middle Rocky Mountains (5 percent) province.  Both provinces are within the Rocky Mountain System 
physiographic division.  In Colorado this MLRA also occurs in the Uinta Basin (10 percent) section of the 
Colorado Plateau province, of the Intermontane Plateaus division.  The Wyoming Basin is bounded on most 
sides by mountains: the Owl Creek Mountains, Big Horn Mountains, and the Wind River Range to the north; 
the Salt Range and Wasatch Mountains to the west; and Laramie and Sierra Madre Mountains to the east.  In 
Colorado this MLRA is bounded on the southern side by the Roan Plateau, on the eastern side by the Elkhead 
Mountains, and by Dinosaur National Monument on the western side. 
 
For most of the MLRA, elevation ranges from 5,200 feet (1,585 meters) to 7,500 feet (2,286 meters).  Small 
included mountainous areas have elevations up to 9,200 feet (2804 meters).  The extent of the Hydrologic Unit 
Areas that make up this MLRA is as follows: Great Divide-Upper Green (1404), 47 percent; North Platte 
(1018), 28 percent; White-Yampa (1405), 16  percent; Bighorn (1008), 6 percent; Bear (1601), 2 percent; and 
the Powder-Tongue (1009), 1 percent.  The Popo Agie, Sweetwater, Laramie, Green, and North Platte rivers run 
through the northern part of this MLRA; the Little Snake, Yampa, and White rivers run through the southern 
part. 
 
Geology 
 
This area is dominated by residual basin-floor geologic materials.  Shale and sandstone are the dominant rock 
types.  The Tertiary Age Bridger, Laney, Green River, Wasatch, Wind River, and Browns Park formations 
dominate the MLRA.  Cretaceous Age formations occur as small areas throughout the MLRA.  The dominant 
Cretaceous formations are the Lewis, Lance, and the members of the Mesa Verde group.    Quaternary alluvial 
and eolian deposits occur throughout the MLRA.  Glacial deposits on outwash terraces occur primarily in the 
vicinity of Pinedale, Wyoming.   The small mountain ranges in this MLRA are composed of Precambrian 
igneous and metamorphic rocks. 
 
Climate 
 
The average annual precipitation ranges from 7 to 32 inches (175 to 815 millimeters); the range for most of the 
MLRA is 7 to 12 inches (175 to 305 millimeters). Much of the precipitation occurs as snow during the months 
of October through April, and as rain in the months of May and September.  These precipitation events in these 
months occur as a result of cold fronts moving through the area.  Occasional convective thunderstorms produce 
small amounts of rain during June through September.  June through August is usually the driest period.  The 
average annual temperature ranges from 33 to 47 degrees F (0 to 8 degrees C), but for most of the MLRA the 
range is 40 to 44 degrees F (5 to 7 degrees C).  The frost-free period averages 105 days but ranges from 45 to 
160 days. 
 



MLRA Descriptions   DRAFT June 2005 

3 

 
 

Figure 34A-2:  Sources and uses of water in MLRA 34A. 
 
Water 
 
Figure 34a-2 shows the estimated withdrawals of fresh water by use in this MLRA.  The total withdrawals 
average 2,590 million gallons per day (9,805 million liters per day).  About 7 percent is from ground water 
sources and 93 percent is from surface water sources.  Water is scarce in much of this MLRA.  However, 
irrigation water is available along the few rivers that bring water into the area from adjoining mountains.  There 
are also numerous reservoirs that store snowmelt runoff for later use in the growing season.  Surface water 
quality is good.  It is suitable for almost all uses with minimal treatment. 
 
Ground-water supplies are meager and little developed in much of this area.  However, there is a large area of 
irrigated cropland along the Bear River in the northwest corner of Utah in this area.  Ground water from the 
unconsolidated valley fill is pumped for irrigation.  This water typically contains less than 1,000 parts per 
million (milligrams per liter) total dissolved solids and is suitable for almost all uses.  There are also two 
aquifers in this area in Wyoming.  One is a sand and gravel aquifer that is equivalent to the High Plains or 
Ogallala aquifer further east.  Water from this aquifer contains less than 500 parts per million total dissolved 
solids (milligrams per liter) and is moderately hard.  It is used for public and domestic supply, livestock, and 
irrigation.  Water is also found at greater depths in the structural basin aquifer which is the most extensive and 
widely used aquifer in this area.  It contains lenticular beds of sandstone, coal, and shale that can exceed 5,000 
feet in thickness.  The median level of 1,100 parts per million total dissolved solids (milligrams per liter) 
generally makes the water from this aquifer unsuitable for public supplies.  The water is used for domestic 
supply, livestock, and some irrigation.   
 
Soils 
 
The dominant soil orders in this MLRA are Aridisols and Entisols.  Some representative suborders are argids, 
cambids, orthents, fluvents, and psamments.  The dominant soil temperature regime is frigid and the dominant 
soil moisture regime is aridic.  Those soils receiving less than 8 inches (203 millimeters) of precipitation 
annually have typic aridic soil moisture regimes.  Soils in the 8 to 14 inches (203 to 356 millimeters) 
precipitation zone have an ustic aridic soil moisture regime.  Soils in the 14 to 16 inches (356 to 406 
millimeters) precipitation zone have an aridic ustic soil moisture regime.  Soils on the lower slopes of the minor 
mountain ranges in the 16 to 20 inches (406 to 508 millimeters) zone generally have a frigid soil temperature 
regime and an ustic soil moisture regime.  Soils at the highest elevations in the small mountain ranges have a 
cryic soil temperature regime and an udic, bordering on an ustic soil moisture regime.  Some soils with mesic 
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soil temperature regime occur at the lowest elevations in the southern part of the MLRA.  Soils with mixed or 
smectitic mineralogy are dominant.  Many of the soils are shallow or moderately deep to shale or sandstone.  
Many of the soils formed in slope alluvium or residuum from shale or sandstone.  Soils formed in stream or 
river-deposited alluvium occur near major waterways.  Most soils are well drained.  Most soils are calcareous.  
Some of the most extensive and representative Great Groups are: Haplargids (Forelle, Ryan Park, Ryark, and 
Maysprings series), Haplocambids (Poposhia series), Torriorthents (Blazon series),  Natrargids (Tisworth 
series), Calciargids (Rock River series), Torrifluvents (Cowestglen and Battlement series), and Torripsamments 
(Coyet series). 
 
Biological Resources 
 
The salt desert zone occupies small areas receiving less than 8 inches (203 millimeters) of annual precipitation.  
Representative vegetative species are Gardner’s saltbush, mat saltbush, greasewood, shadscale, bud sagebrush, 
winterfat, Indian ricegrass, and western wheatgrass.  Wyoming big sagebrush may be present but only as few 
widely-spaced plants.  The largest and most dominant unit is the semi-desert grass/shrub zone.  This zone is 
characterized by its vast sagebrush steppe.  This zone occurs in the areas receiving 8 to 16 inches  (203 to 406 
millimeters) of annual precipitation.  Representative vegetation includes Wyoming big sagebrush, early 
sagebrush, antelope bitterbrush, bluebunch wheatgrass, western wheatgrass, prairie junegrass, needleandthread, 
and Indian ricegrass.  Utah juniper may also be present in small areas.  Cottonwood and willows occur along 
riparian zones of major perennial streams and rivers. The foothill/mountain zone in Wyoming occupies the 
narrow mountain ranges receiving more than 16 inches (406 millimeters) of annual precipitation.  Vegetation on 
these ranges includes ponderosa pine, limber pine, lodgepole pine, and Engelmann’s spruce with understories of 
big sagebrush, oregongrape, Saskatoon serviceberry, antelope bitterbrush, bluebunch wheatgrass, and Idaho 
fescue.  Another small included zone in Wyoming is the high plains grasslands area near Laramie, Wyoming.  
This zone is dominated by cool season grasses such as bluebunch wheatgrass, green needlegrass, muttongrass, 
and western wheatgrass.  Big sagebrush is conspicuously absent in this area.  The lower foothill/mountain zone 
along the southern boundary of Wyoming and in Colorado occurs on the higher hills and mesas receiving 
greater than 12 inches (305 millimeters) of annual precipitation. This zone is characterized by forested areas of 
Utah juniper with lesser amounts of pinyon pine, with understories of Gamble’s oak, Wyoming big sagebrush, 
mountain mahogany, muttongrass, needleandthread, prairie junegrass, and Indian ricegrass. 
 
Some of the major wildlife species in this area are white-tailed prairie dog, white-tailed jackrabbit, desert 
cottontail rabbit, coyote, red fox, badger, pronghorn, mule deer, elk, sage grouse, golden eagle, bald eagle,  
screech owl , common raven, sage sparrow, Brewer’s sparrow, western rattlesnake, and bull snake. 
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Figure 34A-3:  Land uses in MLRA 34A. 
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Land Use 
 
Figure 34A-3 indicates the extent of the various kinds of land use in this MLRA.  A little more than two-thirds 
of this area is federally owned.  The remainder is in private ranches.  Most of the land is used for sheep and 
cattle grazing.  Hunting is also an important land use.  The rangeland consists of shrubs and cool-season 
grasses.  Between 2 and 5 percent of the land is cropland.  Irrigated hay and pasture areas occur mostly along 
the few large rivers or streams.  Small areas of non-irrigated small grain crops are grown near Craig and 
Meeker, Colorado where the annual precipitation is more than 13 inches (330 millimeters), the freeze free-
period is more than 75 days, the soils commonly are deep, and grain marketing facilities are in close proximity.   
 
The major resource concerns are soil erosion, salinity, and water quality of streams and rivers.  Availability of 
water for crops and livestock is a limiting factor for producing agricultural products.  The main concerns on 
rangeland are wind and gully erosion, invasive species, and declining rangeland health.  The main concerns on 
cropland are salinization and declining water tables.   
 
Conservation practices on rangeland generally include erosion control, fencing, water facility development, 
brush management, rangeland seeding, and proper grazing management.  The conservation practices that are 
important on cropland are those that reduce soil erosion and improve irrigation water use efficiency.   
Conservation practices important on hayland and pasture land are improving the efficiency of irrigation 
systems, irrigation water management, and forage harvest management. 
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34B—Warm Central Desertic Basins and Plateaus 
 
 
This area (shown in fig.34b-1) is in Utah (70 percent) and Colorado (30 percent).  It makes up about 12,848 
square miles (33,292 square kilometers).  The cities of Vernal, Roosevelt, Price, and Duchesne, Utah; as well as 
the cities of Grand Junction, Delta, and Montrose, Colorado occur in this MLRA.  Interstate 40 bisects the 
northern part while interstate 70 bisects the southern part of this MLRA.  The Uintah and Ouray Indian 
Reservation and the western end of Dinosaur National Monument occur in this MLRA. 
 
Physiography 
 
This area is in the Canyon Lands (60 percent) and Uinta Basin (35 percent) sections of the Colorado Plateaus 
province of the Intermontane Plateaus physiographic division.  Minor acreage occurs in the High Plateaus of 
Utah section (2 percent) of the Colorado Plateaus province; and in the Middle Rocky Mountains province (3 
percent).  This area consists of broad intermountain basins bounded by plateaus and steep escarpments.  The 
northern part of this MLRA occurs in the Uinta Basin section.  The Uinta Basin section is bounded by the Uinta 
Mountains to the north, the Wasatch Range to the west, the Roan Plateau to the south, and the Rabbit Hills to 
the east.  The southern part of the MLRA occurs in the northern third of the Canyon Lands section.  This section 
is bounded by the Roan Plateau to the north, the Wasatch Plateau to the west, the southern end of the San Rafael 
Swell to the south, and the western slope of the Rocky Mountains to the east. 
 
Elevation ranges from 4,100 feet (1,250 meters) near Green River, Utah to 7,500 feet (2,286 meters) at the base 
of the Wasatch Range and the Roan Plateau.  The extent of the major Hydrologic Unit Areas that make up this 
MLRA is as follows: Lower Green (1406), 51 percent; White-Yampa (1405), 18 percent; Colorado Headwaters 
(1401), 11 percent; Gunnison (1402), 9 percent; Upper Colorado-Dirty Devil (1407) 6 percent; and Upper 
Colorado-Dolores (1403) 5 percent.  The Colorado, Green, Gunnison, Price, and Uncompahgre rivers run 
through the southern part of this MLRA,  The Duchesne, Green, Strawberry, and White rivers run through the 
northern part of this MLRA. 
 
Geology 
 
Most of this area is covered by residual basin floor materials and materials washed in from the surrounding 
mountains and plateaus.  Shale and sandstone are the dominant rock types.  The Tertiary Age Green River, 
Uinta, and Duchesne formations dominate the northern part of this MLRA.  The southern part is dominated by 
Cretaceous Age materials with lesser amounts of Jurassic and Triassic materials.  The dominant Cretaceous 
formations are the Mancos shale, Dakota sandstone and the members of the Mesa Verde group.  The dominant 
Jurassic formations are the Morrison, Entrada, and Navajo.  The dominant Triassic formations are the Chinle 
and Moenkopi.  Quaternary alluvial, eolian, and glacial deposits occur in both parts of the MLRA.  Glacial 
deposits on outwash terraces occur primarily along the Uncompahgre and Gunnison Rivers in Colorado, and on 
outwash terraces from the Uintah Mountains north of Duchesne, Utah.  Permian Kiabab limestone occurs on the 
crest of the San Rafael Swell, an Eocene anticline west of Green River, Utah that is about 100 miles long north 
to south and about 40 miles wide.  Tertiary Age granodiorite intrusives occur off the southwest tip of the San 
Rafael Swell.   
 
Climate 
 
The average annual precipitation ranges from 6 to 24 inches (150 to 620 millimeters) with the 6 to 10 inch (150 
to 250 millimeter) zone covering most of the MLRA.  Much of the precipitation occurs as high intensity, 
convective thunderstorms during July through September.  May and June are usually the drier months.  The 
northern part of the MLRA receives more precipitation as snow during the winter months than the southern part 
of the MLRA.  The average annual temperature ranges from 41 to 54 degrees F (5 to 12 degrees C).  The frost-
free period averages 170 days but ranges from 110 to 235 days.  
 
Water 
 



MLRA Descriptions   DRAFT June 2005 

7 

Figure 34b-2 shows the estimated withdrawals of fresh water by use in this MLRA.  The total withdrawals 
average 1,440 million gallons per day (5,450 million liters per day).  About 9 percent is from ground water 
sources and 91 percent is from surface water sources.  Precipitation is sparse in this MLRA.  There is a 
significant area of irrigated hay and cropland in the Duchesne, Price, and San Rafael basins in the Utah portion 
of this area.  Surface water quality is good and water is pumped or diverted from these rivers for irrigation.  
There are water supply concerns for Native American water rights and for coal and oil-shale development in 
these basins.  The Upper Colorado, White, and Gunnison Rivers in Colorado are also used to irrigate hay 
meadows, orchards, and cropland.  The river water is of good quality except for short reaches that are 
contaminated with trace elements and metals, both from mining and naturally occurring sources.  Water rights, 
salinity control, and water transfers to the eastern side of the Continental Divide are all surface water supply 
concerns in Colorado. 
 
There are two sources of ground water in this MLRA.  One is the unconsolidated valley fill in the northern part 
of this area and the second is the sandstone aquifer in the south.  The Dakota Sandstone, Morrison Formation, 
and Entrada Sandstone are the Colorado equivalent to the sandstone aquifer in Utah.  Water from the 
unconsolidated valley fill aquifer is good quality and is used for both public supply and irrigation.  Water from 
the sandstone aquifer is also used for public supply and irrigation but its water quality varies considerably.  The 
ground water near recharge zones is the best quality while deeper water may be saline.   
 
Soils 
 
The dominant soil orders in this MLRA are Aridisols and Entisols.  Mollisols do occur at higher elevations, 
particularly in the northern part of the MLRA.  The dominant soil temperature regime is mesic and the 
dominant soil moisture regime is aridic.  Those soils receiving less that 10 inches (254 millimeters) of 
precipitation annually have typic aridic soil moisture regimes.  Soils in the 10 to 12 inch (254 to 305 
millimeters) precipitation zone have ustic aridic soil moisture regimes.  Soils in the 12 to 16 inch (305 to 406 
millimeters) precipitation zone are mostly mesic with aridic ustic soil moisture regimes.  Some soils with frigid 
soil temperature regimes and typic ustic soil moisture regimes occur at the highest elevations in the northern 
part of the MLRA.  The dominant soil mineralogy is mixed.  Those soils developed in Mancos shale tend to 
have active or semiactive clay activity classes.  Most of the soils formed in slope alluvium or residuum from 
shale or sandstone.  Soils formed in alluvium occur near major waterways while soils formed in colluvium 
occur on slopes generally greater than 35 percent.  Many of the soils are shallow or moderately deep to shale or 
sandstone.  Most soils are well drained.  Most soils are calcareous.  Soils in the lower elevations generally have 
significant amounts of calcium carbonate, salt, and gypsum.  Some of the most extensive and representative 
Great Groups are: Torriorthents (Chipeta, Persayo, Cadrina, Killpack, and Gerst series), Haplocalcids 
(Walknolls, Abracon, Avalon, and Shalako series), Haplocambids (Sagers and Begay series), Natrargids (Motto 
series), Argiustolls (Cortyzack series), Torrifluvents (Ravola series), and Haplustolls (Moonset series). 
 
Biological Resources 
 
This area has three major land resource units.  These are the desert-salt desert zone; the semidesert zone; and the 
upland/foothill zone.  The largest and most dominant unit is the desert-salt desert grass/shrub zone.  This zone 
occurs in the lower elevations receiving less than 10 inches of precipitation (254 millimeters).  Representative 
vegetation includes Castlevalley saltbush, Gardner’s saltbush, mat saltbush, greasewood, shadscale, bud 
sagebrush, winterfat, Indian ricegrass, salina wildrye, and galleta.  Cottonwood and willows occur along 
riparian zones.  The semidesert zone occupies the narrow 10 to 12 inch (254 to 305 millimeters) precipitation 
band.  This zone has two vegetative sub zones.  The more extensive sub zone includes Wyoming big sagebrush, 
black sagebrush, shadscale, fourwing saltbush, mormon tea, Indian ricegrass, and galleta.  The other sub zone 
occurs mostly in the area of the San Rafael Swell in Utah.  This sub zone is similar to the other sub zone but 
lacks Wyoming big sagebrush and has more Utah juniper trees.  Wyoming big sagebrush may be present but 
only as few widely scattered plants.  Pinyon pine may also be present in this zone but only as few widely 
scattered trees.  The upland/foothill zone occupies the 12 to 16 inch (305 to 406 millimeters) precipitation band.  
Utah juniper and pinyon pine forests dominant this zone.  Representative vegetation includes Utah juniper, 
pinyon pine, Wyoming big sagebrush, black sagebrush, prairie junegrass, muttongrass, and needleandthread.  
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Gambel’s oak, Utah serviceberry, antelope bitterbrush, mountain mahogany, and bluebunch wheatgrass occur at 
the higher elevations of this zone. 
 
Some of the major wildlife species in this area are coyote, kit fox, white-tailed prairie dog, white-tailed 
jackrabbit, pronghorn, mule deer, elk, American kestrel, sage grouse, turkey vulture, screech owl, mourning 
dove, pinon jay, common raven, sage sparrow, bald and golden eagles, western rattlesnake, bullsnake, fence 
lizard, sagebrush lizard, Colorado pikeminnow, razorback sucker, bonytail, and humpback chub.  
 
Land Use 
 
Figure 34b-3 indicates the extent of the various kinds of land use in this MLRA.  About three-fourths is 
federally owned.  Most of the MLRA is used for recreation and livestock grazing.  Many of the valleys are 
under one of the various types of surface or sprinkler irrigation.  Major crops grown throughout the area include 
both silage and grain corn, alfalfa, and small grains.  Cantaloupe and melons are grown near Green River, and  
lettuce, onions, dry beans, peppers and other small vegetable crops are grown in the Grand Valley and 
Uncompahgre areas.  Many tracts of rangeland and cropland have been, and are continuing to be, subdivided for 
community development.   
 
The major soil resource concerns are salinity, leaching of selenium and salts into surface and ground water 
supplies, irrigation induced erosion, and subsidence due to gypsum dissolution.  Wind erosion is of some 
concern on light textured soils during periods when annual crops are grown and during plant germination.  
Wind erosion is also a concern on salt desert shrub communities.  The main concerns on rangeland are wind and 
gully erosion, invasive species, and declining rangeland health.  Land use problems associated with cultivated 
land include salinization, declining water tables and inadequate supplies of irrigation water.   
 
Conservation practices on rangeland generally include erosion control, fencing, water facility development, 
brush management, rangeland seeding, and proper grazing management.  The conservation practices that are 
important on cropland are improving the efficiency of irrigation systems, irrigation water management, and crop 
residue management.  Conservation practices important on hayland and pasture land are improving the 
efficiency of irrigation systems, irrigation water management, and forage harvest management. 
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35—Colorado Plateau 
 
 
This area (shown in fig.35-1) is in Arizona (56%), Utah (22%), New Mexico (21%), and Colorado (1%).  It 
makes up about 71,735 square miles (185,890 square kilometers).  The cities of Kingman, and Winslow, 
Arizona, Gallup and Grants, New Mexico, and Kanab and Moab, Utah are in this area.  Interstate 40 connects 
some of these cities and Interstate 17 terminates in Flagstaff, Arizona.  The Navajo and Hopi Nations take up a 
significant portion of this area in eastern Arizona, western New Mexico and southern Utah.  Other Native 
American Nations in Arizona include the Zuni, Havasupai, Hualapai, and Kaibab.  The Ramah and a small part 
of the Acoma Nations are in the New Mexico portion of this MLRA.  Almost all of this area in Colorado is in 
the Ute Mountain Nation.  The Grand Canyon and Petrified Forest National Parks and the Canyon de Chelly 
and Wupatki National Monuments are in this area in Arizona.  Zion, Capitol Reef, Canyonlands, and Arches 
National Parks and Grand Staircase – Escalante, Natural Bridges and Hovenweep National Monuments are in 
this area in Utah.  The Aztec Ruins, El Morro, El Malpais, and Chaco Canyon National Monuments and the 
Chaco Culture National Historic Park are in this area in New Mexico.  National Forests in this area include the 
Dixie, Manti-La Sal, Kaibab, Prescott, Coconino, Sitgreaves, Apache, and Cibola.  The “Four Corners”, the 
only place in America where four state boundaries meet at one point, is in this area. 
 
Physiography 
 
This area is in the Colorado Plateaus province of the Intermontane Plateaus physiographic division.  Different 
parts of this MLRA are in five of the six sections within the Colorado Plateaus province.  Most of the eastern 
and central part of this area is in the Navajo section.  The second largest part to the west of the Navajo section is 
in the Grand Canyon section.  The northern most part is in the Canyon Lands section and the northwestern 
corner is in the High Plateaus of Utah section.  The southeast corner is in the Datil section.  In general, the 
surface consists of gently sloping to strongly sloping plains.  Volcanic plugs that rise abruptly above the plains, 
steep scarps, or deeply incised canyons interrupt the plain surface. 
 
In most places, elevation is 4,250 to 4,950 feet (1,295 to 1,510 meters). Mt. Trumbull, on the north rim of the 
Grand Canyon, however, is 8,028 feet (2,448 meters) high, and the Navajo Mountain, on the Utah-Arizona state 
line, is 10,388 feet (3,167 meters).  The extent of the major Hydrologic Unit Areas that make up this MLRA is 
as follows: Little Colorado (1502), 34 percent; San Juan (1408), 21 percent; Lower Colorado-Lake Mead 
(1501), 19 percent; Upper Colorado-Dirty Devil (1407), 14 percent; Rio Grande-Elephant Butte (1302), 4 
percent; Salt (1506), 3 percent; Upper Colorado-Dolores (1403), 3 percent; and Lower Green (1406), 2 percent.  
The Colorado River and its tributary in Arizona, the Little Colorado River, is in this area.  The Glen Canyon 
Dam on the Colorado River (Lake Powell) is in this area.  The Mancos and McElmo Rivers in Colorado are 
tributaries to the San Juan River in New Mexico.  Parts of the Virgin, Sevier, Escalante, Otter, Dirty Devil, 
Green, and Pariah Rivers are in this area in Utah.  Rio Puerco is another major drainage in this area in New 
Mexico.  
 
Geology 
 
This area is part of the Colorado Plateau, an area that has been structurally uplifted.  Rivers flowing across this 
area cut down into the bedrock as it was being uplifted which has given rise to the spectacular geologic scenery 
of this area.  Areas of shale, sandstone, limestone, dolomite and volcanic rock outcrop are extensive.  Rocks 
representing almost the entire geologic time scale are exposed from the bottom of the Grand Canyon up to the 
present day surface.  Quaternary and Tertiary lava flows occur on the surface in the southwest part of this area.  
Older flows cap plateaus and mesas, and isolated volcanic cones and eroded volcanic necks occur throughout 
this area. 
 
Climate 
 
The average annual precipitation is 6 to 18 inches (150 to 457 millimeters) in almost all this area, but it is less 
than 5 inches (125 millimeters) in a few basins on the west edge of this area.  The highest average annual 
precipitation of 30 inches (760 millimeters) occurs in a few isolated mountains in southern Utah and near the 
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Arizona-New Mexico state line.  About half of the precipitation falls from July through September.  April, May, 
and June are the driest months.  Most of the rainfall occurs as high intensity, convective thunderstorms during 
the late summer.  Light snow falls in winter but it does not remain on the ground very long.  The average annual 
temperature is from 36 to 66 degrees F (2 to 19 degrees C), decreasing to the north and in the higher elevations.  
The frost-free period averages 215 days but ranges from 105 to 320 days, decreasing to the north and in the 
higher elevations.  
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Figure 35-2:  Sources and uses of water in MLRA 35. 

 
Water 
 
Figure 35-2 shows the estimated withdrawals of fresh water by use in this MLRA.  The total withdrawals 
average 560 million gallons per day (2,120 million liters per day).  About 35 percent is from ground water 
sources and 65 percent is from surface water sources.  Water is scarce throughout the area.  Many streams and 
rivers are ephemeral.  The Little Colorado River drains the largest segment of the area, but its flow is 
intermittent.  Water is stored in small reservoirs for irrigation purposes, but supplies are often inadequate.  Some 
irrigation water is obtained from erratic stream flow.  Surface water quality is suitable for almost all uses.  High 
sediment load is the primary water quality problem. 
 
The San Juan River basin in this area in northwest New Mexico has the highest stream flow volume in the state.  
It is one area that relies almost entirely on surface water.  The Navajo Reservoir and a few smaller reservoirs 
store water for use by residents in this area.  The river water has exceptional quality.  It is suitable to maintain a 
coldwater fishery.  High salt and sediment loads from ephemeral tributaries on the south side of the basin 
degrade the river water.    
 
Ground water is the primary source of drinking water in many locations.  Some irrigation water is obtained 
from deep wells in some localities.  Ground water is found in the Coconino, Navajo, and Dakota Sandstone 
aquifers.  It is soft to hard water and generally contains less than 300 parts per million (milligrams per liter) 
total dissolved solids in Arizona.  Median levels of total dissolved solids are closer to 1,000 parts per million 
(milligrams per liter) in Utah and New Mexico.  Lower levels of total dissolved solids, fresher water, are found 
near the recharge zones for these consolidated sediments.  Very salty water is found at depth and away from the 
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recharge zones.  Highly mineralized water leaks into these aquifers from older and younger marine sediments 
above and below the Sandstone aquifers. 
 
Some irrigation water is pumped from the valley fill in the San Juan River basin.  It has a higher salt content 
than the river water but otherwise is very similar in quality.  Seepage of salty water from adjacent rocks 
containing soluble salts cause an increase in the sodium sulfate content of the valley fill water which limits its 
use. 
 
Soils 
 
The dominant soil orders in the MLRA are Alfisols, Aridisols, Entisols, and Mollisols.  The soils in the area 
dominantly have a mesic soil temperature regime, an aridic or aridic-ustic soil moisture regime, and carbonatic, 
mixed, or smectitic mineralogy.  They are generally very shallow to very deep, well drained or somewhat 
excessively drained, and loamy or clayey.   
 
Haplustalfs (Lykorly series) and Haplargids (Penistaja series) formed in mixed eolian deposits and alluvium on 
mesas, cuestas, hills, bajadas, and fan terraces.  Calciargids formed in alluvium on fan terraces, piedmonts and 
plains (Millett series). Haplocalcids formed in mixed residuum and colluvium on benches, hills and ridges 
(Mellenthin series), and in eolian deposits overlying alluvium (Winona series).  Haplocambids formed in mixed 
eolian deposits and alluvium on mesas, cuestas, hills and fan terraces (Begay series), and in alluvium on 
plateaus and mesas (Epikom series).  Ustorthents formed in mixed residuum and colluvium on mesas and 
mountains (Menefee series), and in mixed eolian deposits and alluvium on ridges, hills and mesas (Vessilla 
series).  Torriorthents formed in mixed alluvium and residuum (Moenkopie series), and in mixed residuum and 
colluvium (Rizno series) on mesas, hills, benches, cuestas, and plateaus.  Torripsamments (Sheppard series) 
formed in eolian deposits on benches, dunes and terraces. Argiustolls formed in residuum and colluvium on 
mesas, hills, and mountains (Luzena series). 
 
Biological Resources 
 
This area supports desert shrub and woodland vegetation.  At high elevations, pinyon-juniper woodland and 
sagebrush have an understory of galleta, blue grama, black grama, and western wheatgrass.  Galleta grass, alkali 
sacaton, Indian ricegrass, bottlebrush squirreltail, and needlegrasses intermixed with fourwing saltbush and 
winterfat grow at lower elevations.  Greasewood and shadscale are part of the plant community on salty soils.  
At low elevations, blackbrush may be dominant. 
 
Some of the major wildlife species in this area are elk, mule deer, antelope, mountain lion, coyote, fox, bobcat, 
badger, skunk, rabbit, prairie dog, bats, eagles, hawks, owls, crow, woodpecker, bluebird, and swallow. 
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Figure 35-3:  Land uses in MLRA 35. 

 
Land Use 
 
Figure 35-3 indicates the extent of the various kinds of land use in this MLRA.  Approximately three-fourths of 
this area is rangeland.  The range is grazed by sheep and cattle.  About one percent of the area, along the valleys 
of the major streams, is irrigated cropland.  Alfalfa, small grains for hay, and corn for silage are the chief crops.  
Less than one-tenth of the area in scattered small tracts on Indian reservations is dry-farmed, and corn is the 
chief crop.  More than one-tenth is juniper and pinyon-juniper woodland.  Firewood and pinyon nuts are 
products of this woodland, which is also grazed by cattle and sheep.  If the areas are overgrazed, juniper invades 
the grassland.  Severe gullying, overgrazing, and the lack of a dependable water supply are land use problems.  
Because of the mild climate and nearby recreational opportunities, the irrigated cropland near towns, such as 
Moab and Kanab, is being converted to housing. 
 
The major soil resource concerns are maintenance of soil organic matter, soil productivity, soil erosion by wind 
and water, salinity, and sodicity. These factors and low rainfall result in soils that have little or no resilience 
after disturbance and a very low tolerance for soil loss by erosion. 
 
Conservation practices on rangeland generally include brush management, rangeland seeding, prescribed 
grazing, prescribed burning, fencing, water facilities development, and erosion control.  The conservation 
practices that are important on cropland and hayland are crop rotation, residue management, minimum tillage, 
nutrient and pest management, land leveling, ditch lining, irrigation water management, soil salinity 
management, and pasture and hayland management. 
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36—Southwestern Plateaus, Mesas, and Foothills 
 
 
This area (shown in fig.36-1) is in New Mexico (58%), Colorado (32%), and Utah (10%).  It makes up about 
23,885 square miles (61,894 square kilometers).  Major towns in this area are Cortez and Durango, Colorado; 
Santa Fe and Los Alamos, New Mexico; and Monticello, Utah.  Mesa Verde National Park and Bandelier, 
Hovenweep, Natural Bridges, Yucca House, and Colorado National Monuments are in the area.  Many Indian 
Reservations are within this area.  The largest are the Southern Ute, Ute Mountain, and Jicarilla Apache 
Reservations.  Also in this area are the following reservations: Cochiti, Jemez, Nambe, Navajo, Picuris, 
Pojoaque, San Felipe, San Ildefonso, San Juan, Sandia, Santa Ana, Santa Clara, Santa Domingo, Taos, Tesuque, 
and Zia. 
 
Physiography 
 
This area is in the Intermontane Plateaus division.  It lies mainly in the Canyonlands and Navajo sections of the 
Colorado Plateau Province, partly in the Mexican Highland section of the Basin and Range Province, and 
extends marginally into the Southern Rocky Mountain Province. Landforms in most areas are controlled by the 
underlying sedimentary rock formations, but fluvial landforms are in the Rio Grande rift basin at the 
southeastern extent of this MLRA. 
 
Elevations commonly are 4,600 to 8,500 feet (1,400 to 2,590 meters). Elevations are generally highest in the 
foothills and high mesas that border the Southern Rocky Mountains, where in places they range as high as 9,300 
feet (2,830 meters). Relief is generally less than 1,500 feet (455 meters).  The extents of major Hydrologic Unit 
Areas that make up this MLRA are as follows: Rio Grande – Elephant Butte(1302) 47 percent; San Juan (1408) 
32 percent; Upper Colorado - Dolores (1403) 15 percent; Gunnison (1402) 4 percent; Colorado Headwaters 
(1401) 1 percent; and Upper Colorado – Dirty Devil (1407) 1 percent. 
 
Geology 
 
Most of the area is characterized by generally horizontal beds of Jurassic, Cretaceous, and Tertiary sedimentary 
rocks. Representative formations are the Morrison Formation, Dakota sandstone, Mancos shale, Cliff House 
sandstone and other members of the Mesa Verde Group, Animas Formation, and San Jose Formation. The 
sedimentary rocks have been eroded into plateaus, mesas, hills, and canyons. Thick deposits of eolian materials 
of Pleistocene age mantle the tops of mesas in some places. Small areas of Tertiary and Quaternary volcanic 
rocks are in the Rio Grande rift basin in New Mexico, as cinder cones and lava flows. Wide valleys in the rift 
basin have accumulated deep sediments, and fan remnants are a common landform. 
 
Climate 
 
The average annual precipitation ranges from 8 to 31 inches (195 to 790 millimeters), but is predominantly 12 
to 20 inches (300 to 510 millimeters). Much of the rainfall occurs as convective storms in late summer; about 20 
to 35 percent of the total precipitation falls in July and August. This proportion increases from north to south 
within the area. About 15 to 25 percent of the precipitation is snow. Snowpacks are generally light and not 
persistent throughout the winter, except at the higher elevations. The average annual temperature ranges from 
37 to 56 degrees F (3 to 14 degrees C). The frost-free period averages 160 days but ranges from 105 to 210 
days. 
 
Water 
 
Figure 36-2 shows the estimated withdrawals of fresh water by use in this MLRA.  The total withdrawals 
average 1,130 million gallons per day (4,275 million liters per day).  About 18 percent is from ground water 
sources and 82 percent is from surface water sources.  Water is scarce in much of this area away from the major 
streams.  The Dolores, Animas, and San Juan Rivers are perennial streams in the northern end of this area and 
are a major source of irrigation water.  The headwaters streams of the Rio Grande also contain excellent quality 
water.  The Navajo, Heron, and El Vado Reservoirs store water for irrigation and recreation in this area.  The 
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San Juan is a high quality, cold-water fisheries stream in northwestern New Mexico.  It is used for municipal 
and industrial supply as well as irrigation.  High salt loads from southern tributary streams are a water quality 
concern in this area.  The quality of some surface water has been degraded by the effects of upstream mining 
activities in the late 1800s, which was mainly in the upper reaches of the streams outside this MLRA. 
 
Ground water is the primary source of drinking water in many locations.  Some irrigation water is obtained 
from deep wells in some localities.  Cretaceous and Jurassic sediments (Dakota and Morrison Formations and 
the Entrada Sandstone) provide some ground water of variable quality that is locally important in southwestern 
Colorado.  Further south, in New Mexico, ground water is found in Tertiary sandstone as well as in the older 
sediments.  It is soft to hard water and generally exceeds the national drinking water standard for total dissolved 
solids.  Median levels of total dissolved solids are close to 1,000 parts per million (milligrams per liter) in New 
Mexico.  High sodium and sulfate levels in many areas make the water of limited use for drinking.  Fresher 
water with lower levels of total dissolved solids is found near the recharge zones for these consolidated 
sediments.  Very salty water is found at depth and away from the recharge zones.  Highly mineralized water 
leaks into these aquifers from older and younger marine sediments above and below the sandstone aquifers. 
 
Some irrigation water is pumped from the valley fill in the larger river valleys.  It has a higher salt content than 
the river water but otherwise is very similar in quality.  Seepage of salty water from adjacent rocks containing 
soluble salts can cause an increase in the sodium sulfate content of the valley fill water which limits its use. 
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Figure 36-2:  Sources and uses of water in MLRA 36. 

 
Soils 
 
The dominant soil orders in this MLRA are Alfisols, Inceptisols, Mollisols, Entisols, and Aridisols.  Soil 
moisture regimes are mainly ustic, but aridic regimes marginal to ustic are included.  Soil temperature regimes 
are mesic or frigid.  Mineralogy is dominantly mixed or smectitic.  
 
In the warmer areas shallow Ustorthents (Menefee series) formed in residuum on shale hills and mesas. Shallow 
Torriorthents (Rizno series) formed in material weathered from sandstone on mesas and cuestas. Very deep, 
loamy Haplargids (Penistaja series) and Haplustalfs (Alire) formed in alluvium from sandstone and shale or 
granite on mesas or fan remnants.  Very deep, clayey Haplustepts (Roques series) formed In alluvium from 
shale on valley sides.  Very deep, silty Haplustalfs (Cahona and Wetherill series) formed in eolian material on 
hills and mesas.  In the cooler areas very deep, clayey Haplustalfs (Goldbug series) formed in slope alluvium 
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from sandstone and shale on hills and mesas. Shallow Argiustolls (Fivepine series) formed in slope alluvium 
and residuum from sandstone. Moderately deep Argiustolls (Nortez series) formed in eolian material derived 
from sandstone on hills and mesas. 
 
Biological Resources 
 
The potential vegetation is grass and sagebrush at lower elevations, pinyon-juniper woodland and ponderosa 
pine forest at mid elevations, and Rocky Mountain Douglas fir and white fir forest at higher elevations.  Some 
common plants are Wyoming big sagebrush, western wheatgrass, galleta, needleandthread, and blue grama at 
lower elevations;  twoneedle pinyon, Utah juniper, Indian ricegrass, mountain mahogany, ponderosa pine, 
Gambel’s oak, Arizona fescue, and muttongrass at mid elevations;  Rocky Mountain Douglas fir, white fir, 
mountain muhly, common snowberry, Parry’s oatgrass, and mountain brome at higher elevations. 
 
Some of the major wildlife species in this area are mule deer, elk, coyote, black bear, mountain lion, black-
tailed jackrabbit, Gunnison’s prairie dog, badger, piñon jay, black-billed magpie, mountain chickadee, red and 
white-breasted nuthatch, collared and fence lizard, and western rattlesnake.  Reservoirs and rivers provide the 
majority of fish habitat in this area. Coldwater species such as rainbow and brown trout are found at higher 
elevations, while warmwater species such as bass, bluegill, crappie, and catfish may be found at lower 
elevations.  
 
Land Use 
 
Figure 36-3 indicates the extent of the various kinds of land use in this MLRA.  Much of this area is in natural 
vegetation and is used mainly as grazing land and forestry. Cropland is also a significant land use. Where 
irrigation water is available, irrigated crops such as wheat, barley, beans, oats, alfalfa, and hay are grown. An 
area of Colorado and Utah is used as nonirrigated cropland; major crops are beans and winter wheat. The 
pinyon-juniper woodlands are a source of fuel wood. At the higher elevations, commercial timber is harvested, 
principally ponderosa pine and Rocky Mountain Douglas fir. Some urban development is occurring in the 
vicinity of Santa Fe, New Mexico. 
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Figure 36-3:  Land uses in MLRA 36. 
 
The major soil resource concerns are erosion by wind and water, maintenance of the productivity of the soils, 
and management of soil moisture. 
 
Conservation practices on cropland generally include systems of crop residue management, especially minimum 
tillage, and irrigation water management. Proper grazing use is a concern on grazing lands. In timbered areas, 
the primary concerns during timber harvesting are controlling soil erosion from roads and skid trails, and 
minimizing soil compaction. 
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47—Wasatch and Uinta Mountains 
 
 
This area (shown in fig.47-1) is in Utah (86 percent), Wyoming (8 percent), Colorado (4 percent), and Idaho (2 
percent).  It makes up about 23,830 square miles (61,740 square kilometers).  The cities and towns of Coalville, 
Heber City, Panguitch, and Park City, Utah; and Evanston, Wyoming occur in this MLRA.  Interstate 80 crosses 
the northern half and Interstate 70 crosses the southern half of this area.  The northern part of the Uinta-Ouray 
Indian Reservation and the southern part of the Flaming Gorge National Recreation Area in Utah are in this 
area.  Most of the Paiute Indian Reservation is in the southern part of this area.  Most of the Dinosaur National 
Monument in Colorado and the Cedar Breaks National Monument in Utah are in this area.  Most of Zion and 
Bryce Canyon National Parks are in this area.  This MLRA contains the Uinta Wilderness in Utah and 
numerous wilderness study areas.  Also in this MLRA are numerous National Forests including the Ashley, 
Caribou, Dixie, Fishlake, Manti-LaSal, Uinta, and Wasatch-Cache. 
 
Physiography 
 
The northern half of this area is in the Middle Rocky Mountains province of the Rocky Mountain System 
physiographic division.  The southern half is in the High Plateaus of Utah section of the Colorado Plateaus 
province in the Intermontane Plateaus physiographic division.  Parts of the western edge of this area are in the 
Great Basin section of the Basin and Range province of the Intermontane Plateaus physiographic division.  The 
Wasatch Mountains trend north and south and the Uinta Mountains trend east and west. The steeply sloping, 
precipitous Wasatch Mountains have narrow crests and deep valleys.  Active faulting and erosion are a 
dominant force in controlling the geomorphology of the area.  The alluvial fan features seen along the western 
front of the Wasatch Mountain Range were built by streams depositing material eroded from the mountains. 
The Uinta Mountains have a broad, gently arching, elongate shape. Structurally they are a broadly folded 
anticline that has an erosion resistant quartzite core. The mountains are dissected by many streams, and lakes 
are common on glaciated high mountain areas.  Some of mountain areas that are above 7,500 feet (2,300 
meters) and all of the areas above 10,000 feet (3,000 meters) have been subjected to alpine or mountain 
glaciations.  There are arêtes, horns, cirques, all types of moraines, outwash features, kettles and pattern ground.  
In the southern portion of the MLRA there are rolling mountains and thrust faulted plateaus that are broad, 
gently sloping surfaces with steep side-slopes that have deep major canyons cut into them.   
 
The Wasatch and Uinta Mountains are high altitude regions with elevations ranging from 4,900 feet to about 
13,500 feet (1,490 to 4,115 meters).  The extent of the major Hydrologic Unit Areas that make up this area is as 
follows: Escalante Desert-Sevier Lake (1603), 25 percent; Great Salt Lake (1602), 18 percent; Lower Green 
(1406), 18 percent; Bear (1601), 13 percent; Great Divide-Upper Green (1404), 11 percent; Upper Colorado-
Dirty Devil (1407), 9 percent; Lower Colorado-Lake Mead (1501), 4 percent; and White-Yampa (1405), 2 
percent.  The Duchesne and many other tributaries to the Green River run through the north eastern section of 
this MLRA.  The Sevier River is in the central and southern parts of this area.  The headwaters of the Virgin 
River are in the southern part of this area.  The western portion of the area drains into the Great Basin and the 
eastern portion drains into the Colorado River Basin. 
 
Geology 
 
The mountains in this area are primarily fault blocks that have been tilted up.  For example, the Wasatch Fault, 
capable of producing severe earthquakes, is on the northwest edge of this area separating the Great Salt Lake 
basin to the west from the mountains to the east.  This block was tilted up on the west edge so there is a steep 
front on the west and the east side is more gently sloping. The Wasatch Range represents the eastern extent of 
the Basin and Range province.  Alluvial fans at the base of the mountains are a recharge zone for the basin-fill 
aquifer and they are also a significant source of sand and gravel for construction.  An ancient shoreline of 
historic Lake Bonneville can be seen in the foot slopes along the western edge of this area.  Rocks exposed in 
the mountains are mostly Mesozoic and Paleozoic sediments, but Precambrian rocks are exposed in the Uintas.  
The Uintas, east of the Wasatch, are part of the Rocky Mountains and it is the only range in the Rocky 
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Mountain system that trends east and west.  There are younger igneous rocks (ash and lava) throughout this 
area.  Lava-capped mesas are common in the south.  The Southern Wasatch Mountain area is composed of 
Tertiary volcanic rocks of extrusive lava and intrusive crystalline rocks.  There are eroded volcanic cones along 
the southwestern portion of the MLRA.    
 
Climate 
 
The average annual precipitation in most of this area is 15 to 30 inches (380 to 760 millimeters).  In some 
valleys between mountain ranges in southern Utah, it is 6 to 10 inches (145 to 255 millimeters).  There are also 
areas of 10 to 15 inches (255 to 380 millimeters) average annual precipitation in southern Utah and in the 
northeast parts of this area in Colorado and Wyoming.  Precipitation at higher elevations in this area can be as 
much as 73 inches (1,865 millimeters) per year.  The seasonal distribution of precipitation varies within this 
MLRA.  At the northern and western parts of this area, peak precipitation occurs in the winter months; a smaller 
proportion of precipitation occurs in summer.  In the southern and eastern parts, there is a greater incidence of 
high intensity, convective summer thunderstorms; hence a significant amount of precipitation occurs during 
summer.  The higher elevations receive significant amounts of snowfall each year.  The lower elevation areas 
receive snowfall but it seldom stays on the ground long.  The average annual temperature is from 30 to 58 
degrees F (-1 to 15 degrees C).  The lowest average annual temperatures occur at the highest elevations in this 
area and the warmer temperatures occur in the southern part of the MLRA at the lower elevations.  The frost-
free period averages 140 days but ranges from 60 to 220 days, generally decreasing with elevation.  Some of the 
highest mountain peaks lack a frost-free period. 
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Figure 47-2:  Sources and uses of water in MLRA 47. 

 
Water 
 
Figure 47-2 shows the estimated withdrawals of fresh water by use in this MLRA.  The total withdrawals 
average 380 million gallons per day (1,440 million liters per day).  About 22 percent is from ground water 
sources and 78 percent is from surface water sources.  Streams, lakes, and ground water supply enough water 
for the grazing and forestry enterprises in most of the area.  Reservoirs in the mountains of this area store water 
for downstream use.  The mountain water has excellent quality.  Perennial streams from the Wasatch Mountains 
in this area provide irrigation and municipal and industrial water for most of the population in Utah.  The Green 
and Sevier Rivers also provide irrigation water away from the population centers.  The Sevier River is thought 
to be the most-consumed river in the United States.  Almost 99 percent of the flow in the southern end and 
middle of this area is used for irrigation and some public supply within the Sevier River basin.  Salinity in 
irrigation return flows is a problem in the rivers in the southern part of this area.  For example, the total 
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dissolved solids in the headwaters of the Sevier River near Hatch, Utah are from 150 to 400 parts per million 
(milligrams per liter).  Downstream, at Sigurd, Utah, the salt content in the river rises to 300 to 1,000, and near 
its terminus, near Lynndyl, Utah (west of  this area), it increases again to 500 to 3,000 parts per million 
(milligrams per liter). 
 
Ground water in this area is primarily found in unconsolidated sand and gravel deposits filling the major river 
valleys within the interior of this area and similar deposits filling the basins on the western edge of this area.  
Water from these aquifers is very hard but typically contains less than 1,000 parts per million (milligrams per 
liter) total dissolved solids.  Low levels of salts are found in the ground water closest to the recharge areas along 
the base of the mountains while briny water can be found in the deeper parts of these deposits.  Boron levels are 
naturally high in this water but the median level is below the national standards for drinking water and 
irrigation. 
 
Soils 
 
The dominant soil orders in the MLRA are Aridisols, Entisols, Inceptisols, and Mollisols.  The soils in the area 
dominantly have a frigid soil temperature regime on plateaus and lower mountain slopes and a cryic soil 
temperature regime at the higher elevations.  The lowest elevations, south facing slopes, and some of the valleys 
between mountain ranges in southern Utah have a mesic soil temperature regime. Soil moisture regime is 
typically xeric in the northern part of the area but grades to ustic in the extreme eastern part and in the southern 
part of the High Plateaus section.  Mineralogy is typically mixed.  They are very shallow to very deep, generally 
well drained, and loamy or loamy-skeletal. Haplocalcids formed in mixed residuum and alluvium on mesas, fan 
aprons, terraces and plateaus (Langspring and Teagulf series), and in mixed alluvium and colluvium on fans, 
terraces and toeslopes (Bruman series).  Calcigypsids (Rogrube series) formed in mixed loess and residuum on 
plateaus.  Torriorthents formed in residuum, in some places mixed with colluvium, on hills, mesas, cuestas, 
plateaus, and pediments (Atchee, Blazon, Delphill, Haterton, Huguston, and Moyerson series), and in alluvium 
on alluvial fans and valley floors (Sagers, Alldown, and Tebbs series).  Dystrocryepts (Mirror Lake series) 
formed in till on moraines.  Calciustepts (Rentsac series) formed in colluvium over residuum on mountains, 
hills and plains.  Haploxerolls (Agassiz series) and Argicyrolls (Dranyon series) formed in residuum on 
mountains.  Palexerolls (Borvant series) and Argixerolls (Ant Flat, Henefer, and Yeates Hollow series) formed 
in alluvium or colluvium on fan terraces, piedmonts, and hills.  Palecryolls (Lucky Star series) formed in till, 
residuum or colluvium on mountains and moraines. 
 
Biological Resources 
 
This area supports conifer, aspen, grasses, mountain shrub, and sagebrush-grass vegetation, which varies with 
elevation.  The zone above an elevation of about 13,000 feet (4,000 meters) supports alpine meadow.  
Coniferous forests of Engelmann’s spruce, white fir, subalpine fir, and Rocky Mountain Douglas fir dominate 
the mid to high elevations. Common understory plants of these forests include Oregongrape, myrtle pachystima, 
heartleaf arnica, and sidebells wintergreen. The Uintah Mountains portion of the MLRA includes significant 
amounts of lodgepole pine, and the southern portion of the Wasatch Mountains includes significant amounts of 
ponderosa pine.  Forests of quaking aspen commonly have an understory that includes blue wildrye, mountain 
brome, Fendler meadowrue, and aspen peavine.  Bluebunch wheatgrass, bearded wheatgrass, blue wildrye, 
mountain brome, several bluegrasses, and numerous forbs grow as an understory with Gambel oak, curlleaf and 
birchleaf mountainmahogany, snowberry, serviceberry, and chokecherry.  Big sagebrush and bluebunch 
wheatgrass are dominant species in the sagebrush-grass plant communities that are common at the lowest 
elevations.  The abundance of warm season herbaceous species increases significantly in the southern part of 
the MLRA. 
 
Some of the major wildlife species in this area are moose, elk, mule deer, coyote, red fox, bobcat, beaver, 
porcupine, snowshoe hare, jackrabbit, muskrat, sage grouse, chukar, sharp-tailed grouse, gray partridge, ruffed 
grouse, blue grouse, and mourning dove.  The species of fish in the area include rainbow trout, brown trout, 
brook trout, cutthroat trout, catfish, sucker, and whitefish. 
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Figure 47-3:  Land uses in MLRA 47. 

 
Land Use 
  
Figure 47-3 indicates the extent of the various kinds of land use in this MLRA.  Less than one-third of this area 
is in farms and ranches.  Most of the remainder is federally owned.  There are several national parks and 
monuments and primitive areas.  Some land is set aside as Indian reservations.  Grassland and woodland are 
grazed in summer.  Some dense forests are on moist sites.  Recreation and mining are important land uses.  A 
few valleys are irrigated.  Forage for livestock is the main crop, but a few other crops are grown. 
 
The major soil resource concerns are erosion by wind and water, maintenance of the productivity of the soils, 
and maintenance of the quality of surface waters. Maintaining vegetative cover, maintaining soil organic matter, 
and avoiding compaction is important. Mass movement of soils is also a concern. Reducing the sediment 
reaching watercourses is important to maintain the high water quality that is valued for fish habitat and 
recreation. Proper grazing use is a concern on grazing lands. In timbered areas, the primary concerns during 
timber harvesting are controlling soil erosion from roads and skid trails, and minimizing soil compaction from 
harvesting equipment. 
 
Conservation practices on rangeland generally include brush management, rangeland seeding, prescribed 
grazing, prescribed burning, fencing, water facilities development, and erosion control.  The conservation 
practices that are important on dry cropland are terraces, sediment control basins, summer fallow tillage, residue 
management, pest management, and nutrient management.  The conservation practices that are important on 
irrigated crop and hayland include irrigation system improvement, irrigation water management, conservation 
tillage, crop rotation, crop residue management, forage harvest management, nutrient management, and pest 
management.  The conservation practices that are important on irrigated pasture include irrigation system 
improvement, irrigation water management, pasture planting, water facilities development, fencing, prescribed 
grazing, nutrient management, and pest management. 
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48A—Southern Rocky Mountains 
 
 
This area (shown in fig.48a-1) is in Colorado (76 percent), New Mexico (11 percent), Utah (8 percent), and 
Wyoming (5 percent).  This MLRA makes up about 45,920 square miles (119,000 square kilometers).  The 
towns of Steamboat Springs, Glenwood Springs, Aspen, Leadville, and Gunnison, Colorado are in this MLRA.  
The northern half of this area is crossed by Interstate 70.  This area contains numerous National Forests, 
including Medicine Bow, in Wyoming; Routt, Roosevelt, San Isabel, Gunnison, Uncompahgre, Rio Grande, 
San Juan, and Santa Fe, in Colorado; and Carson in New Mexico.  Rocky Mountain National Park is also in this 
MLRA.  The Pole Mountain Military Reservation is in the Medicine Bow National Forest in Wyoming.  The 
Taos Indian Reservation in New Mexico is in this MLRA.  The Black Canyon of the Gunnison National 
Monument and the Curecanti National Recreation Area are just west of Gunnison, Colorado in this area.   
 
Physiography 
 
Most of this area is in the Southern Rocky Mountains province of the Rocky Mountain System major 
physiographic division.  The central, western extension into Utah is in the Uinta Basin section of the Colorado 
Plateaus province of the Intermontane Plateau division.  Small parts of the southwest corner and some isolated 
pieces farther west are in the Canyon Lands section of that same province and division.  The Southern Rocky 
Mountains are composed primarily of two north-south trending belts of strongly sloping to precipitous mountain 
ranges with several basins, or parks, between the belts. The different ranges include the Sangre de Cristo and 
Laramie Mountains and the Front Range, in the east, and the San Juan Mountains and the Sawatch and Park 
ranges, in the west. These are dissected by many narrow stream valleys having steep gradients.  In places, the 
upper mountain slopes and broad crests are covered by snowfields and glaciers.  High plateaus and steep-walled 
canyons are fairly common, especially in the west. 
 
This area includes the highest point in the Rockies, Mount Elbert, 14,433 feet (4,399 meters) high, in central 
Colorado.  There are more than 50 peaks in this area in Colorado that exceed 14,000 feet (4,270 meters).  
Elevation typically ranges from 7,550 to 14,100 feet (2,300 to 4,300 meters).  The extent of the major 
Hydrologic Unit Areas that make up this MLRA is as follows: Colorado Headwaters (1401), 17 percent; 
Gunnison (1402), 13 percent; White-Yampa (1405), 11 percent; South Platte (1019), 10 percent; Upper 
Arkansas (1102), 9 percent; Rio Grande Headwaters (1301), 9 percent; Rio Grande-Elephant Butte (1302), 7 
percent; North Platte (1018), 6 percent; Lower Green (1406), 5 percent; San Juan (1408), 5 percent.; Upper 
Colorado-Dolores (1403), 5 percent; and Upper Canadian (1108), 3 percent.  This area contains the headwaters 
of many major rivers of the High Plains and Colorado Plateau.  The Continental (or Great) Divide is also in this 
area.  The North and South Platte, Arkansas, and Rio Grande Rivers drain to the Atlantic Ocean and the Green, 
Yampa, and Colorado Rivers drain to the Pacific Ocean.  The Rio Grande is a National Wild and Scenic River 
in northern New Mexico in the southern part of this area.  
 
Geology 
 
The mountains in this area were formed mainly by crustal uplifts during the late Cretaceous and early Tertiary 
periods.  The Rockies are called the “Front Range” on the east side of this area.  The Front Range is a fault 
block that has been tilted up on edge and uplifted.  It was tilted up on the east edge so there is a steep front on 
the east and the west side is more gently sloping.  Rocks exposed in the mountains are mostly Mesozoic and 
Paleozoic sediments, but some Precambrian rocks are exposed.  There are also younger igneous rocks, primarily 
basalt and andesitic lava flows, tuffs, breccias, and conglomerates, throughout this area.  The Rockies have been 
reshaped by glaciation during the Pleistocene Epoch.  Alluvial fans at the base of the mountains are a recharge 
zone for local basin- and valley-fill aquifers and they are also a significant source of sand and gravel for 
construction. 
 
Climate 
 
The average annual precipitation in the foothills and valleys in this area is 15 to 30 inches (380 to 760 
millimeters).  In some of the lower elevation valleys on the lee side of a mountain range, it is 7 to 15 inches 
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(190 to 380 millimeters) per year.   Average annual precipitation in the mountains themselves is 30 to 63 inches 
(760 to 1,605 millimeters).  Rainfall occurs as high intensity, convective thunderstorms during the growing 
season but most of the precipitation falls in winter as snow.  The average annual temperature is 26 to 54 degrees 
F (-3 to 12 degrees C).  The frost-free period averages 135 days but ranges from 45 to 230 days.  
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Figure 49a-2:  Sources and uses of water in MLRA 48a. 

 
Water 
 
Figure 48a-2 shows the estimated withdrawals of fresh water by use in this MLRA.  The total withdrawals 
average 845 million gallons per day (3,200 million liters per day).  About 8 percent is from ground water 
sources and 92 percent is from surface water sources.  Water from the streams and lakes is abundant and 
generally of excellent quality.  Mining activities are a local contamination source in some areas.  The lower 
valleys depend on stream flow from this area for irrigation water.  Most of the stream flow is from snow melt 
which typically occurs from March to June so reservoirs or a ground water source are needed to supply water 
for irrigation late in the growing season. 
 
There are only two extensive aquifers in this area.  One is the unconsolidated to consolidated silt, sand, and 
gravel of the High Plains and Equivalent aquifer in southern Carbon County, Wyoming and the other is the 
Leadville Limestone aquifer in the northwest corner of this area in Colorado.  The water from the High Plains 
aquifer is good quality and high yielding wells are common.  The water is used for irrigation, livestock, 
domestic supply, oil and gas exploration, and mining.  This water is hard to moderately hard and has a median 
concentration of about 300 parts per million (milligrams per liter) total dissolved solids.  The Leadville 
Limestone contains salty water at depth but total dissolved solids levels are generally less than 500 parts per 
million (milligrams per liter).  Due to ample supplies of surface water, and the lower quality of this ground 
water, the Leadville Limestone aquifer has not been extensively developed in this area. 
 
Limited quantities of ground water can also be found in the basin- and valley-fill sediments in most of the lower 
elevation streams and rivers in this area.  These aquifers are directly connected with the streams so water quality 
is similar to that found in the surface runoff.  The water is generally good quality and suitable for all uses.   
 
Soils 
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The dominant soil orders are Alfisols, Entisols, Mollisols, and Inceptisols.  They are moderately deep, stony and 
very stony, and medium textured. They have an ustic or udic moisture regime, a cryic temperature regime, and 
mixed mineralogy. Cryoboralfs (Peeler and Frisco series) are on timbered mountain slopes.  Shallow 
Cryorthents (Crespin and Mine series) are on very steep grass- and shrubcovered breaks.  Deep and moderately 
deep Cryoborolls (Woodhall and Carbol series) are on lower fans and valleys. Cryochrepts and Cryaquepts 
(Bottle and Vasquez series) and areas of rock outcrop are above timberline. 
 
Biological Resources 
 
This area supports forests on upper slopes, alpine tundra above timberline, and shrub-grass vegetation at lower 
elevations.  Grasses, sagebrush, and other shrubs grow on the lower slopes and in valleys.  Lodgepole pine, 
aspen, Douglas-fir, and ponderosa pine are major trees of the lower forest.  Engelmann spruce, subalpine fir, 
white fir, and limber pine intermingled with stands of aspen are typical on the mountain slopes.  Willow, alder, 
and birch trees grow along streams.  The timberline zone is characterized by stunted and wind-twisted limber 
pine, bristlecone pine, Engelmann spruce, and subalpine fir.  Alpine grasses, herbaceous plants, and shrubs 
constitute the treeless alpine tundra. 
 
Some of the major wildlife species in this area are black bear, elk, mule deer, snowshoe hare, jackrabbit, 
cottontail, turkey, blue grouse, ptarmigan, and mourning dove.  The species of fish in the area include rainbow 
trout, brown trout, brook trout, lake trout, and kokanee salmon. 
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Figure 48a-3:  Land uses in MLRA 48a. 

 
Land Use 
  
Figure 48a-3 indicates the extent of the various kinds of land use in this MLRA.  More than one-half of this area 
is federally owned.  The remainder consists of farms, ranches, or other private holdings.  The upper mountain 
slopes, below timberline, are forested.  Grassland occurs above timberline at lower elevations and in valleys.  
Most of the grassland and much of the open woodland is grazed.  Recreation, mining, and wildlife habitat are 
important land uses throughout this area.  Small valleys are irrigated and used for growing hay and pasture for 
livestock.  
 
The major soil resource concerns are water erosion, short growing season, steep slopes, and shallow and rocky 
soils.   
 
Conservation practices on hay and pastureland generally include residue, nutrient, pesticide, and irrigation water 
management.  Forage harvest management is important on rangeland and pastureland in this area. 
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48B—Southern Rocky Mountain Parks 
 
 
This area (shown in fig.48b-1) is in Colorado (96 percent) and Wyoming (4 percent).  It makes up about 2,320 
square miles (6,020 square kilometers).  In the northern part, the town of Walden is in the area locally known as 
North Park, and Kremmling is in the area locally known as Middle Park.  The town of Hartsel is in the center of 
the southern part, locally called South Park.  Interstate 70 passes between these two pieces.  The northern piece 
is bordered by the Medicine Bow, Routt, and Arapaho National Forests, and the southern part is bordered by the 
San Isabel and Pike National Forests.  The Arapaho National Wildlife Refuge is just south of the town of 
Walden in this MLRA. 
 
Physiography 
 
This area is within the Southern Rocky Mountains province of the Rocky Mountain System division.  This area 
consists of nearly level to rolling mountain parks and valleys and a few narrow mountain ridges.  This MLRA 
consists of two separate pieces in the center of the Southern Rockies.  It is interesting that the south half of the 
north piece is on the west side of the Continental Divide and the rest of this area is on the east side of the 
Continental Divide.     
 
Elevation ranges from 7,850 to 10,850 feet (2,395 to 3,310 meters).  The extent of the major Hydrologic Unit 
Areas that make up this MLRA is as follows:  North Platte (1018), 41 percent; South Platte (1019), 35 percent; 
Colorado Headwaters (1401), 23 percent; and Upper Arkansas (1102), 1 percent.  The North Platte River leaves 
Colorado and enters Wyoming in the north half of the north piece (North Park).  The Colorado River is in the 
south half of the north piece of this MLRA (Middle Park).  The South Platte River is in the south part of this 
area (South Park).   
 
Geology 
 
These mountain valleys and parks are surrounded by high mountain peaks.  The steep slopes give rise to steep 
gradient streams that are able to move cobble and gravel particles from the mountain slopes down into the 
valleys.  The coarse textured sediment deposits on the surface of this area were deposited by either glacial melt 
waters or present-day rivers.  Buried deep beneath the sediments is a complex of sedimentary and igneous 
rocks.  There is residuum from sedimentary rocks on the steeper slopes in this area that were not covered by the 
alluvial and glacial outwash deposits. 
 
Climate 
 
The average annual precipitation is from 10 to 28 inches (265 to 720 millimeters), increasing with elevation.   
Rainfall occurs as high intensity, convective thunderstorms during the growing season.  About half of the 
annual precipitation falls as snow.  Soil moisture is unevenly distributed within short distances due to 
snowdrifts.  The amount of precipitation is highly influenced by rain shadows with the surrounding peaks 
receiving most of the precipitation as storm systems traverse the area.  The average annual temperature is from 
35 to 42 degrees F (1 to 6 degrees C).  The frost-free period averages 95 days but ranges from 70 to 120 days, 
decreasing with increasing elevation.  
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Figure 48B-2:  Sources and uses of water in MLRA 48B. 

 
Water 
 
Figure 48B-2 shows the estimated withdrawals of fresh water by use in this MLRA.  The total withdrawals 
average 300 million gallons per day (1,135 million liters per day).  About 8 percent is from ground water 
sources and 92 percent is from surface water sources.  Perennial streams originating from snowmelt in the 
adjacent high mountains furnish an abundance of water for irrigation of hay meadows in June and July.  In 
August the streams are often short of water.  Large reservoirs within this area store water for domestic, power, 
and irrigation uses outside the area.  Surface water quality from the mountain runoff is good and is generally 
suitable for all uses. 
 
Some ground water is available locally in valley-fill deposits under the larger streams and rivers in this area.  
The ground water and surface water in these valleys are connected and the ground water quality is almost the 
same as that of the surface water.  
 
Soils 
 
The dominant soil orders in the MLRA are Alfisols, Entisols, Mollisols, and Aridisols.  The soils in the area 
dominantly have a cryic or frigid soil temperature regime, an ustic soil moisture regime, and mixed mineralogy.  
They are very shallow to very deep, generally well drained, and loamy or clayey.   
 
Glossocryalfs (Angostura series), Haplocryalfs (Jaroso, Marosa, and Presa series), Paleustalfs (Maes series), 
and Argiustolls (Duffson series) formed in residuum on mountains.  Ustorthents formed in mixed alluvium and 
colluvium on foothills and low mountains (Chimayo series), and in colluvium overlying residuum on mountains 
(Mirabal series).  Calciargids (Fluetsch series) formed in alluvium on alluvial fans and terraces.  Argicryolls 
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formed in residuum on mountains and ridges (Lucky series), and in mixed till and outwash on till plains, 
outwash terraces, eskers and moraines (Tiagos series). 
 
Biological Resources 
 
This area supports grass and grass-shrub vegetation.  Big sagebrush, rabbitbrush, and winterfat are dominant 
shrubs.  Arizona fescue, mountain muhly, sod-forming wheatgrasses, needlegrasses, and bluegrasses are 
dominant grasses. 
 
Some of the major wildlife species in this area are black bear, elk, mule deer, antelope, coyote, beaver, 
snowshoe hare, jackrabbit, and sage grouse.  Moose was introduced in North Park and flourished with their 
range expanding to the south. 
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Figure 48B-3:  Land uses in MLRA 48B. 

 
Land Use 
 
Figure 48B-3 indicates the extent of the various kinds of land use in this MLRA.  About one-fourth of this area 
is federal land leased to ranchers for grazing of cattle and sheep.  The remainder is privately owned ranches.  
Irrigated pastures and hayland adjacent to most of the rivers and streams provide most of the forage.  Hay 
consists mainly of grasses and sedges and a small amount of clover.  Grazing land is sparsely vegetated with 
grasses and shrubs and is low in production because of inadequate rainfall and low temperatures. 
 
The major soil resource concerns are water erosion, short growing season, steep slopes, and shallow and rocky 
soils.   
 
Conservation practices on hay and pastureland generally include residue, nutrient, pesticide, and irrigation water 
management.  Forage harvest management is important on rangeland and pastureland in this area. 
 
 



MLRA Descriptions   DRAFT June 2005 

26 

49—Southern Rocky Mountain Foothills 
 
 
This area (shown in fig.49-1) is in Colorado (58%), Wyoming (27%), and New Mexico (15%).  It makes up 
about 11,131 square miles (28,843 square kilometers).  The major cities in or adjacent to this MLRA are 
Laramie, Wyoming; Fort Collins, Boulder, Denver, Colorado Springs, and Pueblo, Colorado; and Santa Fe and 
Las Vegas, New Mexico.  Interstate Highways 70, 80, and 25 are in this MLRA. 
 
Physiography 
 
This area is in two different physiographic divisions: 1) the Rocky Mountain System physiographic division 
with the Southern Rocky Mountain province (40 percent) and the Wyoming Basin province (3 percent); and 2) 
the Interior Plains physiographic division with the Great Plains province and the Colorado Pediment section (30 
percent), Raton section (25 percent), and the High Plains section (2 percent).  The northern part of the MLRA 
consists of the Laramie Mountains.  The central and southern parts of the MLRA are dominantly bound on the 
east by the Great Plains and on the west by the Southern Rocky Mountains. 
 
The elevation ranges from 5,000 feet (1525 meters) to 8,000 feet (2440 meters) for most of the MLRA.  Small 
included mountains have elevation as high as 10,000 feet (3050 meters).  The extent of the major Hydrologic 
Unit Areas that make up this MLRA is as follows: Upper Arkansas (1102), 36 percent; South Platte (1019), 27 
percent; North Platte (1018), 22 percent; Upper Canadian (1108), 11 percent; Upper Pecos (1306), 3 percent; 
Upper Cimarron (1104), 1 percent.  The Laramie and North Platte Rivers and their associated tributaries are the 
principle streams of the Wyoming portion of the MLRA.  The Cache La Poudre, Big Thompson, Saint Vrain, 
Clear Creek, South Platte, Fountain Creek, Arkansas, Saint Charles, Huerfano, Cucharas, and Purgatoire Rivers 
and their associated tributaries are the principle streams of the Colorado portion of the MLRA.  The Vermejo, 
Cimarron, Pecos, and Mora Rivers and their associated tributaries are the principle streams of the New Mexico 
portion of the MLRA. 
 
Geology 
 
This area is characterized by uplift, folding, faulting, and subsequent erosion and deposition.  The Southern 
Rocky Mountains were uplifted 50 to 70 million years ago during the Laramide uplift.  Most of this MLRA is 
adjacent to this uplift and was also affected.  This uplift induced erosion of the relatively soft Late 
Pennsylvanian to Cretaceous sedimentary rocks from the uplands and dissected the underlying crystalline 
Precambrian rocks.  The relief of the area was reduced by a combination of erosion of uplands and alluvial 
filling.  Approximately 7 million years ago a large portion of the area was uplifted again to elevations of 14,000 
feet (4,270 meters) or more at the core of the Laramide uplift.  Since then precipitation as both rain and snow 
led to the renewal of erosion and subsequent alluvial fills.  The Wyoming portion of the MLRA, the Laramie 
Mountains, consists primarily of Precambrian plutonic rocks with Pennsylvanian and Permian sedimentary 
rocks folded and faulted at the margin of the range.  The Colorado and New Mexico portion of the area consists 
primarily of remnants of the uplifted and folded Pennsylvanian through Cretaceous sedimentary rocks forming 
hogbacks, ridges, and hills whose ranges trend in a general north-south direction, parallel to the uplifted 
Southern Rocky Mountains.  Tertiary volcanic flows filled valleys in some areas.  After extensive erosion these 
more resistant volcanic rocks now form prominent mesas such as North and South Table Mountains near 
Golden, Colorado and Fishers Peak Mesa near the Colorado-New Mexico border.  Stream erosion from the 
eastern front of the Southern Rocky Mountains fostered the creation of a sequence of large alluvial fan 
remnants, pediments, and terrace deposits in this MLRA. 
 
Climate 
 
The average annual precipitation ranges from 10 to 35 inches (265 to 880 millimeters); the range for most of the 
MLRA is 12 to 25 inches (305 to 635 millimeters) generally increasing with increasing elevation.  The highest 
precipitation occurs in the Laramie Mountains, Wyoming, and the lowest precipitation occurs in the Arkansas 
River Valley above Salida, Colorado.  Most of the rainfall occurs as high intensity, convective thunderstorms 
during the growing season.  Winter precipitation is in the form of snow.  The average annual temperatures 
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recorded in this area range from 36 to 54 degrees F (2 to 12 degrees C).  The frost-free period averages 140 
days but ranges from 90 to 195 days, decreasing with increasing elevation. 
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Figure 49-2:  Sources and uses of water in MLRA 49. 

 
Water 
 
Figure 49-2 shows the estimated withdrawals of fresh water by use in this MLRA.  The total withdrawals 
average 330 million gallons per day (1,250 million liters per day).  About 13 percent is from ground water 
sources and 87 percent is from surface water sources.  The numerous major streams crossing this area provide 
irrigation water for narrow belts of cropland in their valleys.  High sediment loads are the only surface water 
quality limitation in this area.  Both surface and ground water is scarce in the southern part of this area in New 
Mexico. 
 
Alluvium in the South Platte River and its tributaries provides some irrigation, livestock, and domestic water 
supply in the northern part of this area.  Water from this aquifer is hard.  It is a calcium-sulfate type of water 
and total dissolved solids typically exceed 1,000 parts per million (milligrams per liter).  Alluvium in Fountain 
Creek and Black Squirrel Creek valleys in the middle of this area also provides some ground water for 
agricultural and domestic use.  This water is also moderately hard to very hard but typically contains less than 
550 parts per million (milligrams per liter) total dissolved solids. Another ground water source is the Denver 
Basin Aquifer System southeast of Denver, Colorado.  Consolidated sandstone and conglomerate beds in this 
aquifer provide water that is slightly less hard than the water from the river alluvium and it generally contains 
less than 1,000 parts per million (milligrams per liter) total dissolved solids. 
 
Soils 
 
The dominant soil orders in the MLRA are Mollisols, Alfisols, Inceptisols, and Entisols.  The soils in the 
Colorado and New Mexico part of the area dominantly have a frigid or mesic soil temperature regime.  The part 
of the MLRA that occurs in Wyoming has soils with a frigid or cryic temperature regime.  A few higher peaks 
and some north aspect slopes have a cryic soil temperature regime.  Most soils in the area have an ustic soil 
moisture regime with udic soil moisture regimes on the higher peaks and some north aspects.  Soil mineralogy 
is dominantly either smectitic or mixed mineralogy.  They are very shallow to very deep, and dominantly well 
drained.  Texture dominantly is loamy when derived from igneous and metamorphic rocks and dominantly are 
loamy or clayey when derived from sedimentary rocks.  Some of the most extensive and representative Great 
Groups are: Haplustolls (Baller series), Argiustolls (Nederland, Nunn, Santa Fe, and Enmedio series), 
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Haplustalfs (Fort Collins, Stoneham, and Dargol series), Haplustepts (Stout series), Ustorthents (Lorencito and 
Saruche series), and Paleustolls (Flatirons series). 
 
Biological Resources 
 
This area supports grassland, shrub-grassland, and forestland vegetation.   Grassland composed of  blue grama, 
buffalograss, and wheatgrasses are common at the lower elevations.  Pinyon pine and juniper, true mountain 
mahogany, blue grama, needleandthread, and wheatgrasses are common in the southern Colorado and New 
Mexico portions of the area.  Ponderosa pine, Gambel’s oakbrush, Douglas-fir, white fir, kinnikinnick, Parry’s 
oatgrass, and Arizona fescue are common at the higher elevations and in the Wyoming portion of the MLRA.  
Cottonwood grows along the major streams. 
 
Some of the major wildlife species in this area are elk, mule deer, antelope, jackrabbit, cottontail, and mourning 
dove.   Waterfowl occur near perennial streams, lakes, and reservoirs. 
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Figure 49-3:  Land uses in MLRA 49. 

 
Land Use 
 
Figure 49-3 indicates the extent of the various kinds of land use in this MLRA.  Fifty percent of this area is 
privately owned farms and ranches.  The remainder is mostly federal.  About five percent of the area is irrigated 
cropland.  Major crops are small grains and hay.  The native rangeland is grazed in the spring and summer.  
Firewood and fence posts are products of the woodland.   
 
The major soil resource concerns are water erosion, steep slopes, shallow and rocky soils, and high shrink-swell 
soils. 
 
Conservation practices on cropland generally include residue, nutrient, pesticide, and irrigation water 
management.  Forage harvest management is important on rangeland and pastureland in this area. 
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51—High Intermountain Valleys 
 
 
This area (shown in fig.51-1) is in Colorado (89%) and New Mexico (11%).  It makes up about 4,030 square 
miles (10,440 square kilometers).  The part of this area in Colorado is known locally as the San Luis Valley.  
There are no major cities or Interstate Highways in this MLRA.  US Highway 160 is the major east-west road, 
and US Highway 285 in the major north-south road.  The town of Alamosa, Colorado is in this area and Taos, 
New Mexico is just south of this area.  Parts of the Great Sand Dunes National Park are in and adjacent to this 
MLRA, and the Monte Vista and Alamosa National Wildlife Refuges are in this MLRA. 
 
Physiography 
 
This MLRA is in the Southern Rocky Mountains province of the Rocky Mountain System physiographic 
division.  It is an isolated, high mountain valley bounded by the Sangre De Christo Mountains on the east and 
the La Garita and San Juan Mountains to the north and west.  Much of the area consists of nearly level to gently 
sloping old valley fill.  Most of the southern end of this area consists of gently sloping to steep hills underlain 
by volcanic rocks.   
  
Elevation ranges from 6,900 to 8,860 feet (2,100 to 2,700 meters).  Local relief is slight except in the southern 
tip, where it is as much as 330 feet (100 meters).  The extent of the major Hydrologic Unit Areas that make up 
this MLRA is as follows:  Rio Grande Headwaters (1301), 88 percent; Rio Grande-Elephant Butte (1302), 12 
percent.  The headwaters for the Rio Grande River are in the mountains west of this valley.  The Alamosa, 
Trinchera, Culebra and Chama Rivers join the Rio Grande in this MLRA. 
 
Geology 
 
Most of this area is covered with old alluvial deposits washed into the valley from the adjacent mountains.  The 
low precipitation has left much of these older deposits in place with little reworking.  Only the Rio Grande 
River has a well-defined flood plain and some terraces.  Basalt flows occur at the surface in the southern end of 
this area with some associated volcanic cones.  There are also some scattered outcrops of tuff and rhyolite in the 
southern end of this area. 
 
Climate 
 
The average annual precipitation ranges from 7 to 21 inches (170 to 535 millimeters), generally increasing with 
increasing elevation from the town of Center where the lowest precipitation is recorded in the area.  Most of the 
rainfall occurs as high intensity, convective thunderstorms during the growing season.  Winter precipitation is 
snow.  The average annual temperatures recorded in this area range from 38 to 46 degrees F (4 to 8 degrees C).  
The frost-free period averages 130 days but ranges from 110 to 155 days, decreasing with increasing elevation. 
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Figure 51-2:  Sources and uses of water in MLRA 51. 

 
Water 
 
Figure 51-2 shows the estimated withdrawals of fresh water by use in this MLRA.  The total withdrawals 
average 2,305 million gallons per day (8,725 million liters per day).  About 18 percent is from ground water 
sources and 82 percent is from surface water sources.  The low precipitation in most of the MLRA supports 
only a sparse cover of rangeland plants, but rainfall in the higher elevations  is adequate for a good cover of 
grass and shrubs.  Irrigation water is provided by the Alamosa and Rio Grande Rivers and small reservoirs on 
other intermittent streams flowing into the area from surrounding mountains.  The Chama River is an important 
water source in the south.  The dissolved salts content of the surface water is low where it comes out of the 
mountains but it increases quickly downstream as salt-laden runoff and irrigation tail water from the valley floor 
flows into the rivers.  Surface water quality is still generally good enough for irrigation and drinking water.    
 
Wells that tap ground water in the deep valley fill are also an important source of water for irrigation and 
domestic use.  The valley-fill aquifer in Colorado is known locally as the San Luis Valley aquifer system.  The 
upper 130 feet of this aquifer contains unconfined ground water, but where clay, fine sand, or volcanic rock 
layers occur in the alluvium, ground water beneath those layers is confined.  The confined ground water quality 
is better than the unconfined water.  The median value of total dissolved solids was 184 parts per million 
(milligrams per liter) in the confined aquifer and it exceeded 310 parts per million in the shallow, unconfined 
aquifer.  The valley-fill aquifer in New Mexico is called the Rio Grande Valley, north aquifer.  Total dissolved 
solids in this water average about 230 parts per million (milligrams per liter).  Water in both aquifers can be soft 
or hard.  Salinity is a problem in much of the area.  Ground water contains much lower levels of total dissolved 
salts near the recharge areas close to the mountains than in down-gradient areas lower in the valley.  Salts are 
dissolved from soils by natural runoff and by irrigation return flows. 
 
Soils 
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The dominant soil orders in the MLRA are Aridisols and Entisols.  The soils in the area dominantly have a 
frigid soil temperature regime, an aridic soil moisture regime, and mixed mineralogy.  They are generally deep 
or very deep, and somewhat excessively drained to somewhat poorly drained.  Texture is variable.  
Haplocalcids formed in alluvium on alluvial fans and valley walls (Garita and Luhon series), and on valley 
dunes and ridges (Space City series).  Haplargids (Graypoint and San Arcacio series) formed in alluvium on 
alluvial fans and stream terraces.  Haplocambids (Travelers series) formed in residuum on basalt flows and 
mesas.  Natrargids (Hooper, Mosca and San Luis series) and Psammaquents (Gunbarrel series) formed in 
alluvium on flood plains, alluvial fans, and stream terraces. 
 
Biological Resources 
 
This area supports desert shrub-grassland vegetation.  Greasewood, rabbitbrush, fourwing saltbush, saltgrass, 
alkali sacaton, wheatgrasses, sedges, and rushes are common at the lower elevations.  Pinyon pine and juniper, 
Indian ricegrass, blue grama, needleandthread, wheatgrasses, and bluegrasses grow at higher elevations.  Big 
sagebrush is common on the east side of the MLRA.  Narrowleaf cottonwood grows along the major streams. 
 
Some of the major wildlife species in this area are elk, mule deer, antelope, jackrabbit, cottontail, pheasant, 
mourning dove, and waterfowl. 
 

0
10
20
30
40
50
60
70
80
90

100

P
er

ce
nt

Private 16.0 58.0 1.0 2.0 1.0 2.0

Federal 18.0 1.0 1.0

Crop Grass Forest Urban Water Other

 
Figure 51-3:  Land uses in MLRA 51. 

 
Land Use 
 
Figure 51-3 indicates the extent of the various kinds of land use in this MLRA.  Eighty percent of this area is 
privately  owned farms and ranches.  The remainder is mostly federal.  The Great Sand Dune National Park is in 
this area. Desert shrubs and short grasses cover most of the land.  About 16 percent of the area is irrigated 
cropland.  Major crops are potatoes, malt barley and other small grains, field peas, cool-season vegetables, and 
hay.  The native rangeland is grazed in summer, but it has a low carrying capacity. 
 
The major soil resource concerns are water and wind erosion, saline and sodic soils, and in some places high 
water tables.   
 
Conservation practices on cropland generally include residue, nutrient, pesticide, and irrigation water 
management.  Forage harvest management is important on hay and pastureland in this area. 
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67A—Central High Plains, Northern Part 
 
 
This area (shown in Fig. 67is ia-1) is in Wyoming (68 percent), Nebraska (29 percent) and Colorado (3 
percent).  This MLRA makes up about 8,163 square miles (21,152 square kilometers).  The cities of Cheyenne 
and Wheatland, Wyoming and Scottsbluff, Nebraska occur in this MLRA.  Interstate 80 bisects the southern 
part of this MLRA. 
 
Physiography 
 
This area primarily occurs in the Great Plains Province of the Interior Plains Physiographic Division.  The 
elevation ranges from 3,200 feet (975 meters) to 7,400 feet (2,256 meters).  For most of the MLRA, elevation 
ranges from 3,200 feet (975 meters) to 5,500 feet (1,676 meters).  The extent of the major Hydrologic Unit 
Areas that make up this MLRA is as follows: North Platte (1018) 80 percent and the South Platte (1019), 20 
percent.  The North Platte and Laramie Rivers run through this MLRA.  Parts of the North Platte and Laramie 
Rivers occur in this MLRA.   
 
Geology 
 
This area is dominated by residual geologic materials, but large areas of eolian and alluvial deposits occur in 
some parts of the MLRA.  Sandstone and conglomerate are the dominant rock types.  The Tertiary Age White 
River, Upper Miocene Rock, and Lower Miocene Rock formations dominate the MLRA.  Cretaceous Age 
Lance formation occurs as small areas in the western part the MLRA.  Quaternary alluvial and eolian deposits 
and gravel pediments occur in some parts the MLRA. 
 
Climate 
 
The average annual precipitation ranges from 12 to 19 inches (308 to 493 millimeters).   Much of the 
precipitation occurs as rain in the months of April through July.  These precipitation events in these months 
occur as a result of convective thunderstorms.  November through February is usually the driest period.  The 
average annual te146mperature ranges from 43 to 50 degrees F (6 to 10 degrees C).  The frost-free period 
averages 146 days but ranges from 128 to 164.  
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Figure 67a-2:  Sources and uses of water in MLRA 67a. 
 
Water 
 
Figure 67a-2 shows the estimated withdrawals of fresh water by use in this MLRA.  The total withdrawals 
average 1,310 million gallons per day (4,960 million liters per day).  About 21 percent is from ground water 
sources and 79 percent is from surface water sources.  Water for range vegetation and dry farming is provided 
by the low and erratic precipitation.  Irrigation water is obtained mostly from reservoirs on the North Platte 
River and its tributaries.  Surface water quality is good with few limitations for use. 
 
All four of the principal aquifer types in Wyoming occur in this area.  Most ground water is pumped from the 
alluvial aquifer along the North Platte River and its tributaries and from the High Plains (Ogallala) aquifer.  
These unconsolidated and consolidated sand and gravel aquifers yield adequate quantities of ground water for 
livestock and domestic use, some irrigation, and some other uses.  Water from the alluvial aquifer is the hardest 
water in the state but does contain a median concentration of total dissolved solids less than 500 parts per 
million (milligrams per liter).  Wells in the High Plains aquifer provide high yields and the water has the lowest 
median concentration of total dissolved solids in the state, 260 parts per million (milligrams per liter).  The 
water from both aquifers is hard.  In areas where shale bedrock is near the surface, ground water is scarce and 
commonly of poor quality.  The structural basin and sandstone and carbonate bedrock aquifers also occur in this 
area but are not utilized due to the readily available water in the shallow aquifers. 
 
Soils 
 
The dominant soil orders in this MLRA are Mollisols and Entisols.  The dominant soil temperature regime is 
mesic and the dominant soil moisture regime is ustic.  Those soils receiving less than 14 inches (355 
millimeters) of precipitation annually have ustic aridic soil moisture regime.  Some soils with frigid soil 
temperature regime occur in the far western portion of the MLRA above an elevation of about 6,100 feet (1859 
meters).  Soils with mixed mineralogy are dominant.  Most of the soils in the MLRA are sandy or loamy.  The 
MLRA contains many areas of soils that are shallow or moderately deep to sandstone or very gravelly layers.  
Deep soils formed in slope alluvial or eolian deposits are common.  Soils near major waterways formed in 
stream or river-deposited alluvium.  Most of the soils are well drained, but poorly and somewhat poorly drained 
soils occur on the floodplains of the major rivers.  Most soils are calcareous.  Some of the most extensive and 
representative Great Groups are: Torriorthents, Haplutolls, Argiustolls, Calciustolls, and Haplargids.  Some of 
the most extensive and representative series are: Altvan, Ascalon, Vetal, Mitchell, Dwyer, Keeline, Jayem, 
Tassel, Turnercrest, Treon, Manter, and Dunday.   
 
Biological Resources 
 
This area supports cool and warm-season grassland vegetation.  Rhizomatous wheatgrasses, needleandthread, 
and blue grama are dominant species on deep soils.  Rhizomatous wheatgrasses, little bluestem, bluebunch 
wheatgrass, Indian ricegrass and needleandthread are major species on shallow soils on hills and ridges.  Areas 
of sandy soils have a plant community that includes prairie sandreed, sand bluestem and sagebrush. A few areas 
of steep escarpments with shallow soils have a plant community that includes Rocky Mountain juniper and/or 
Ponderosa pine.  Basin wildrye, green needlegrass, big bluestem, rhizomatous wheatgrasses, and shrubs are 
dominant along bottom land of streams and rivers.  
 
Some of the major wildlife species in this area are deer, antelope, coyote, beaver, muskrat, jackrabbit, cottontail 
rabbit, goose, duck and turkey.  The species of fish in the area include walleye, bass, catfish, and rainbow trout, 
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Figure 67a-3:  Land uses in MLRA 67a. 
 
Land Use 
 
Figure 67a-3 indicates the extent of the various kinds of land use in this MLRA.  About 97 percent of this area 
is privately owned.  Most of the land is used for cattle grazing.  The rangeland is primarily warm and cool 
season prairie, but areas of shallow or sandy soils support shrubs.  About 30 percent of the land is cropland. The 
main irrigated crops are corn, alfalfa, beans, and sugar beets. The main non-irrigated crop is winter wheat. The 
irrigated crops are grown where irrigation water is available from rivers or ground water.  Non-irrigated small 
grain crops are grown in areas with level to moderately sloping soils capable of storing an adequate amount of 
soil moisture and receive an adequate amount of precipitation.  
 
The major resource concerns are soil erosion by wind and water quality of streams, rivers, and aquifers.  
Quantity of water for irrigating crops is a concern in some areas.   
 
The conservation practices that are important on cropland are those that reduce soil erosion, improve irrigation 
water use efficiency, and protect ground water sources from contamination by leached nutrients and pesticides.   
The conservation practices that are important on rangeland are those that improve the health of the soil and 
plant communities and improve the distribution of livestock. 
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67B—Central High Plains, Southern Part 
 
 
This area (shown in Fig. 67b-1) is entirely in Colorado.  It makes up about 19,854 square miles (51,446 square 
kilometers).  The cities of Denver, Fort Collins and the towns of Greeley, Fort Morgan, Limon, and Springfield, 
Colorado are in this MLRA.  Interstates 25, 76, and 70 bisect the northern portion of this area. The Pawnee and 
Comanche National Grasslands occur in this area. Gas and oil fields are scattered throughout the region with the 
greatest concentration found in the Denver Basin area. 
 
Physiography 
 
The majority of this area is in the Colorado Piedmont Section of the Great Plains Province of the Interior Plains 
Division.  The rest of this area is in the Raton Section of that same physiographic province and division.  This 
MLRA is an elevated, smooth to slightly irregular plains consisting of sediments deposited by rivers that 
drained the young and actively eroding Rocky Mountains.  This old plain is now a dissected peneplain with a 
few dissected, lava-capped plateaus and buttes. 
 
Elevation ranges from 3,000 to 7,800 feet (900 to 2,400 meters), increasing gradually from east to west.  In 
many places, these undulating to rolling shale plains are mantled by loess or windblown sand, alluvium, and 
outwash.  Wide bands of steep slopes border several of the larger tributaries of the South Platte and Arkansas 
Rivers.  Local relief is mostly less than 80 feet (25 meters) but is as much as 165 feet (50 meters) in some of the 
rough broken areas.  The extent of the five major Hydrologic Unit Areas that make up this MLRA is as follows: 
South Platte (1019), 49 percent, Upper Arkansas (1102), 23 percent, Republican (1025), 15 percent, Upper 
Cimarron (1104), 11 percent, and Smoky Hill (1026), 2 percent.  The South Platte and Arkansas Rivers bisect 
this MLRA as they flow east into Nebraska and Kansas.   
 
Geology 
 
Cretaceous and Quaternary sediments cover approximately equal areas of the surface of this MLRA.  Rolling 
sandy plains and dune areas are included throughout this MLRA.  Aeolian and alluvium deposits cover large 
areas of the South Platte River drainage. The Cretaceous Pierre shale is at the surface over much of this area 
north of the Arkansas River.  The older Niobrara chalk is exposed closer to the river, and the even older Dakota 
sandstone is exposed south of the river.  There are some scattered outcrops of Jurassic and Triassic sandstone, 
shale, and siltstone also found south of the Arkansas River.  These units are often reddish colored.  
Approximately half this area is covered by continental, river-laid sediments consisting of loose to well-
cemented sand and gravel with some silts and clays.  Much of the Quaternary alluvium has been reworked into 
dunes and loess caps by the wind.  The Tertiary Ogallala formation occurs at the far eastern edges of this 
MLRA.  Quaternary and more recent sand and gravel deposits cover the shale and chalk in the river valleys. 
 
Climate 
 
The average annual precipitation is from 12 to 18 inches (311 to 456 millimeters), increasing from west to east.  
However, precipitation fluctuates widely from year to year.  Rainfall occurs as frontal storms in the spring and 
early summer and high intensity, convective thunderstorms in late summer.  Maximum precipitation is from 
mid spring through late autumn.  Precipitation in winter is snow.  The average annual temperature is from 45 to 
55 degrees F (7 to 13 degrees C).  The frost-free period averages 162 days but ranges from 133 to 191 days.  
 
Water 
 
Figure 67b-2 shows the estimated withdrawals of fresh water by use in this MLRA.  The total withdrawals 
average 4,135 million gallons per day (15,650 million liters per day).  This is one of the larger amounts of water 
used in any one MLRA in the United States.  About 29 percent is from ground water sources and 71 percent is 
from surface water sources.  Water for range vegetation and dry farming is provided by the low and erratic 
precipitation.  Irrigation water is obtained mostly from reservoirs on the South Platte River and its tributaries in 
the north and from the Arkansas River and its tributaries in the south.  Surface water quality is good in the 
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western part of this MLRA with few limitations for use.  As more agricultural drainage is returned to the rivers, 
the level of total dissolved solids and sediment causes some problems in the eastern part of the area. 
 
Ground water used in the northern part of this area is pumped from the alluvial aquifer along the South Platte 
River and its tributaries.  These unconsolidated and consolidated sand and gravel aquifers yield large quantities 
of ground water for irrigation and for some public supply water and water for livestock and domestic use.  
Water from the alluvial aquifer is a calcium-sulfate type and is very hard.  It generally exceeds 1,000 parts per 
million (milligrams per liter) concentration of total dissolved solids.  Water quality is best along the edges of 
valleys where recharge from adjacent aquifers occurs.  The water degrades downstream due to the addition of 
salts from irrigation return flows and seepage from leaky ditches, reservoirs, and the river itself. 
 
In the southern part of this area, ground water in the 1- to 5-mile wide band of alluvial deposits along the 
Arkansas River provides water for livestock, public supply, and domestic uses, and locally it provides water for 
irrigation.   The median level of total dissolved solids in this aquifer is 2,900 parts per million (milligrams per 
liter).  The salt content increases downstream to the point that it can only be used to irrigate salt-tolerant crops.  
This aquifer also contains high amounts of sulfate that limit its use for drinking water.  This water is very hard.   
 
Ground water in deeper, consolidated sand and gravel deposits in the Denver Basin aquifer provides water for 
livestock and some domestic use, and locally it provides some limited water for irrigation.  This aquifer 
underlies the northwest part of this area.  This ground water generally contains more than 1,000 parts per 
million total dissolved solids.  It is a soft water that mostly contains sodium bicarbonate and sulfate ions.   
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Figure 67b-2:  Sources and uses of water in MLRA 67b. 
 

The High Plains aquifer occurs in the eastern parts of this MLRA and it provides water for irrigation, livestock, 
public supply, and domestic uses.  Wells provide water very low in total dissolved solids, median concentration 
of 230 parts per million (milligrams per liter), north of the Arkansas River.  The water is a calcium-bicarbonate 
type that is moderately hard to hard.  South of the Arkansas River, the median level of total dissolved solids 
doubles and the water becomes more of a sodium-sulfate type.  Naturally occurring levels of fluoride, sulfate, 
and total dissolved solids in this part of the High Plains aquifer often exceed the national standards set for 
drinking water.  In areas where shale bedrock is near the surface, ground water is scarce and commonly of poor 
quality.   
 
Soils 
 
The dominant soil orders in the MLRA are Mollisols, Alfisols, Aridisols, and Entisols.  The soils in the area 
dominantly have a mesic soil temperature regime, an ustic or aridic soil moisture regime, and mixed, carbonatic 
or smectitic mineralogy.  They are very shallow to very deep, generally well drained, and loamy or clayey. 
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Argiustolls (Ascalon, Altvan, and Nunn series) formed in alluvium deposited by major rivers.  Haplustalfs 
formed in loamy sediments (Baca series) and eolian sediments (Vona and Wiley series) on hills and plains.  
Haplargids (Olney series) formed in eolian sediments on hills and plains.  Ustorthents (Colby and Otero series) 
formed in loess on hills and plains.  Torriorthents formed in alluvium and/or eolian sediments on alluvial fans, 
floodplains and foot slopes (Thedalund and Rocky Ford series), and in residuum and/or eolian sediments on 
hills, cuestas and mesas (Minnequa, Penrose and Travessilla series). 
 
Biological Resources 
 
The majority of this area supports short grass prairie vegetation.  Needle-and-thread, prairie junegrass, blue 
grama with galleta, cholla, threeawn, ring muhly, and alkali sacaton are the major species.  Cottonwood is 
common along the major streams.  Stony and rocky soils support a mixed stand of pinyon and juniper with 
understory species similar to those in nearby openings and grasslands. Also included are rolling plains with 
grass stabilized sand dunes and sheets with sand sage as the potential natural vegetation type. 
 
Some of the major wildlife species in this area are mule deer, antelope, jackrabbit, cottontail, turkey, pheasant, 
Canada geese, scaled quail, bobwhite quail, and mourning dove.  The species of fish in the area include walleye, 
catfish, and crappie. 
 
Land Use 
 
Figure 67b-3 indicates the extent of the various kinds of land use in this MLRA.  Nearly all this area is in farms 
and ranches, the rest is in urban.  More than three-fourths is in native short grasses used for grazing.  Flood 
plains and terraces along the Platte and Arkansas Rivers, making up about one-fifth of the area, are irrigated.  
Alfalfa, sugar beets, grain sorghum, melons, seed crops, corn, small grains, onions, and other vegetables are the 
chief crops.  Land that is flooded frequently and soils that are strongly affected by salts are generally used for 
grazing.  About one-tenth of the area is dry-farmed.  Winter wheat, dry beans, and grain sorghum are the main 
crops. 
 
A major soil resource concern is the loss of prime farmland and croplands of statewide importance in the 
conversion to urban uses. Additional concerns are soil erosion by wind and water, soil compaction due to tillage 
practices, increased salinization of cropland due to irrigation water management practices, and overall 
degradation of soil quality.     
 
The conservation practices that are important on cropland are irrigation water management, conservation tillage, 
crop rotation, crop residue management, pest management, and nutrient management. The most important 
conservation practice on rangeland is prescribed grazing. 
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69—Upper Arkansas Valley Rolling Plains 
 
 
This area (shown in fig. 69-1) is entirely within Colorado.  It makes up about 11,920 square miles (30,880 
square kilometers).  The city of Pueblo and the towns of Rocky Ford, La Junta, and Lamar, Colorado are in this 
MLRA.  Interstate 25 crosses the northwest corner and the Comanche National Grasslands occur in this area.  
There are numerous military installations in this MLRA (including Fort Carson, the High Speed Ground Testing 
Center, and the Pueblo Ordinance Depot). 
 
Physiography 
 
The northern two-thirds of this area are in the Colorado Piedmont Section of the Great Plains Province of the 
Interior Plains Division.  The rest of this area is in the Raton Section of that same physiographic province and 
division.  This MLRA is an elevated plain consisting of sediments deposited by rivers that drained the young 
and actively eroding Rocky Mountains.  This old plain is now a dissected peneplain with a few dissected, lava-
capped plateaus and buttes. 
 
Elevation ranges from 3,600 to 6,230 feet (1,100 to 1,900 meters), increasing gradually from east to west.  In 
many places, these undulating to rolling shale plains are mantled by loess or windblown sand, alluvium, and 
outwash.  Wide bands of steep slopes border several of the larger tributaries of the Arkansas River.  Local relief 
is mostly less than 80 feet (25 meters) but is as much as 165 feet (50 meters) in some of the rough broken areas.  
The extent of the two major Hydrologic Unit Areas that make up this MLRA is as follows:  Upper Arkansas 
(1102), 99 percent and Upper Cimarron (1104), 1 percent.  The Arkansas River bisects this MLRA as it flows 
east into Kansas.   
 
Geology 
 
Cretaceous and Quaternary sediments cover approximately equal areas of the surface of this MLRA.  The 
Cretaceous Pierre shale is at the surface over much of this area north of the Arkansas River.  The older Niobrara 
chalk is exposed closer to the river, and the even older Dakota sandstone is exposed south of the river.  There 
are some scattered outcrops of Jurassic and Triassic sandstone, shale, and siltstone also found south of the 
Arkansas River.  These units are often reddish colored.  Approximately half this area is covered by continental, 
river-laid sediments consisting of loose to well-cemented sand and gravel with some silts and clays.  Much of 
the Quaternary alluvium has been reworked into dunes and loess caps by the wind.  The Tertiary Ogallala 
formation occurs at the far eastern edges of this MLRA.  Quaternary and more recent sand and gravel deposits 
cover the shale and chalk in the river valleys. 
 
Climate 
 
The average annual precipitation is from 10 to 19 inches (263 to 474 millimeters), increasing from west to east.  
However, precipitation fluctuates widely from year to year.  Rainfall occurs as frontal storms in the spring and 
early summer and high intensity, convective thunderstorms in late summer.  Maximum precipitation is from 
mid spring through late autumn.  Precipitation in winter is snow.  The average annual temperature is from 47 to 
54 degrees F (8 to 12 degrees C).  The frost-free period averages 172 days but ranges from 145 to 199 days.  
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Figure 69-2:  Sources and uses of water in MLRA 69. 

 
Water 
 
Figure 69-2 shows the estimated withdrawals of fresh water by use in this MLRA.  The total withdrawals 
average 1,820 million gallons per day (6,888 million liters per day).  About 27 percent is from ground water 
sources and 73 percent is from surface water sources.  The low and erratic precipitation is the source of water 
for range vegetation.   
 
Surface water quality in Colorado is typically excellent.  The Arkansas River and its larger tributaries provide 
water for irrigation and public supply along their valleys.  There are a number of reservoirs on tributaries to the 
Arkansas that also supply water for irrigation, public supply, livestock, and domestic use.   
 
In the northwest corner of this area, ground water in deeper, consolidated sand and gravel deposits (the Denver 
Basin aquifer) provides water for livestock and some domestic use, and locally it provides some limited water 
for irrigation.  Water in the Denver Basin generally contains more than 1,000 parts per million total dissolved 
solids.  It is a soft water that mostly contains sodium bicarbonate and sulfate ions.  Ground water in the 1- to 5-
mile wide band of alluvial deposits along the Arkansas River provides water for livestock, public supply, and 
domestic uses, and locally it provides water for irrigation.  North of the river, this ground water is a calcium 
bicarbonate type of water and is very low in total dissolved solids (230 parts per million or milligrams per liter).  
South of the river, the ground water changes to a sodium sulfate type of water that has twice the total dissolved 
solids that occur north of the river.  Another alluvial aquifer is found in the far eastern part of this area, the High 
Plains aquifer.  This water has high, naturally occurring levels of fluoride, sulfate, and total dissolved solids 
(greater than 2,000 parts per million or milligrams per liter) that normally preclude its use for drinking water.  
Ground water is scarce in most of this area where shale is near the surface. 
 
Soils 
 
The dominant soil orders in the MLRA are Alfisols, Aridisols, and Entisols.  The soils in the area dominantly 
have a mesic soil temperature regime, an ustic or aridic soil moisture regime, and mixed, carbonatic or smectitic 
mineralogy.  They are very shallow to very deep, generally well drained, and loamy or clayey.  Haplustalfs 
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formed in loamy sediments (Baca series) and eolian sediments (Vona and Wiley series) on hills and plains.  
Haplargids (Olney series) formed in eolian sediments on hills and plains.  Ustorthents (Colby series) formed in 
loess on hills and plains.  Torriorthents formed in alluvium and/or eolian sediments on alluvial fans, floodplains 
and foot slopes (Limon, Manvel and Rocky Ford series), and in residuum and/or eolian sediments on hills, 
cuestas and mesas (Minnequa, Penrose and Travessilla series). 
 
Biological Resources 
 
This area supports short grass prairie vegetation.  Blue grama with galleta, cholla, threeawn, ring muhly, and 
alkali sacaton are the major species.  Cottonwood is common along the major streams.  Stony and rocky soils 
support a mixed stand of pinyon and juniper with understory species similar to those in nearby openings and 
grasslands. 
 
Some of the major wildlife species in this area are mule deer, antelope, jackrabbit, cottontail, turkey, pheasant, 
scaled quail, bobwhite quail, and mourning dove.  The species of fish in the area include walleye, catfish, and 
crappie. 
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Figure 69-3:  Land uses in MLRA 69. 

 
Land Use 
 
Figure 69-3 indicates the extent of the various kinds of land use in this MLRA.  Nearly all this area is in farms 
and ranches.  More than three-fourths is in native short grasses used for grazing.  Flood plains and terraces 
along the Arkansas River, making up about one-tenth of the area, are irrigated.  Alfalfa, sugar beets, grain 
sorghum, melons, seed crops, corn, small grains, onions, and other vegetables are the chief crops.  Land that is 
flooded frequently and soils that are strongly affected by salts are used for grazing.  About one-tenth of the area 
is dry-farmed.  Winter wheat, dry beans, and grain sorghum are the main crops. 
 
The major soil resource concerns are soil erosion by wind and water, increased salinization of cropland due to 
inefficient water management practices, soil compaction due to tillage practices, and overall degradation of soil 
quality. 
 
The conservation practices that are important on cropland are irrigation water management, conservation tillage, 
crop rotation, crop residue management, pest management, and nutrient management. The most important 
conservation practice on rangelands is prescribed grazing. 
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70A—Canadian River Plains and Valleys 
 
 
This area is in northeastern New Mexico (90%), southeastern Colorado (6%), the Oklahoma Panhandle (3%), 
and northern Texas (1%) (fig. 70A-1).  It makes up about 10,770 square miles (27,910 square kilometers).  The 
towns of Las Vegas, Springer, and Raton, New Mexico, are in this MLRA.  
 
This area is characterized by broad, rolling plains incised by drainageways with smooth valley floors and 
localized closed basins.  Rugged “breaks” are common in the northern part of the area.  Native vegetation is 
short to mid grass prairie species in the lowlands, with pinyon and juniper in higher elevations and on breaks. 
Current land use is predominantly livestock grazing.  Soils are dominantly formed in material weathered from 
sedimentary rocks of Cretaceous age and igneous rocks of Tertiary and Quaternary age. 
 
Physiography 
 
This area occurs in the northern part of the Great Plains physiographic province. The area is characterized by 
gently undulating to rolling piedmont plains with extensive basalt flows and having varying degrees of 
dissection.  These areas are interspersed with relatively smooth valleys and basins.  About 25 percent of the area 
is steep to very steep dissected slopes.  These areas are below the Canadian escarpment and on the “breaks” of 
the Cimarron River in the northern part of the area.  A few isolated mountains and mesas also occur in this area.  
Elevation ranges from 5,000 to 7,000 feet (1,525 to 2,100 meters).  The extent of the major Hydrologic Unit 
Areas (identified by four-digit numbers) that make up this MLRA is as follows:  Upper Canadian (1108), 51 
percent; Upper Cimarron (1104), 16 percent; Upper Pecos (1306), 15 percent; Lower Canadian (1109), 11 
percent; North Canadian (1110), 5 percent; and Rio Grande-Elephant Butte (1302), 2 percent.  
 
Geology 
 
The southwestern and western portions of this area are underlain by Cretaceous shales in the Dakota, Graneros, 
and Pierre Formations and, to a lesser extent, Cretaceous limestones in the Greenhorn Formation. The northern 
and eastern parts of this area are underlain by Tertiary basalts and other volcanic rocks, and, in the very 
northeastern part, Cretaceous shale and limestone of the Dakota, Graneros, and Pierre Formations. 
 
Climate 
 
The average annual precipitation1 10 to 21 inches (250 to 530 millimeters), fluctuating widely from year to 
year.  Most of the rainfall occurs during spring and fall months. The average annual temperature is 46 to 58 
degrees F (8 to 14 degrees C).  The average frost-free period is 132 to 217 days, increasing from north to south. 
 
Water 
 
Figure 70a-2 shows the estimated withdrawals of fresh water by use in this MLRA.  The total withdrawals 
average 70 million gallons per day (265 million liters per day).  About 22 percent is from ground water sources 
and 78 percent is from surface water sources.  Water is scarce throughout the area because of the low and erratic 
precipitation and the few perennial streams.  Most surface water used in this area is from the Canadian and 
Pecos Rivers and their headwaters streams.  Surface water quality is good in this area due to the small amount 
of agricultural return flows reaching the rivers. 
 
The Eastern New Mexico Basin Fill aquifer in a small separate section of this area where the Canadian River 
crosses the state border into Texas is the only major aquifer in this MLRA.  This aquifer is part of the High 
Plains (Ogallala) Aquifer which is not actually a basin fill deposit.  However, the water quality is so similar to 
that of other basin fill aquifers that it is lumped with them.  The low levels of total dissolved solids, sodium, and 
hardness make the ground water in this aquifer very suitable for agricultural use.  Most ground water is pumped 
from the alluvial deposits in the valleys of the larger streams in this area.  The ground water is good enough in 
quality to be used for domestic and livestock supplies and for some limited irrigation.  Small amounts of ground 
water can be found in fractures and joints in the shale and sandstone bedrock in the uplands.  
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Figure 70a-2:  Sources and uses of water in MLRA 70a. 
 

Soils 
 
Most of the soils are Ustolls, Orthents, and Ustalfs.  They are wel1 drained and moderately fine- to fine-
textured.  These soils have a mesic soil temperature regime, an ustic soil moisture regime, and mixed 
mineralogy.  Deep Argiustolls (Swastika, Partri, and Charette series) and Haplustol1s (Colmor series) and 
moderately deep Argiustolls (Carnero series) are on uplands and side slopes on upland landscapes.  Deep 
Calciustol1s (Ayon series) are on mesas and side slopes.  Deep Torriorthents (Vermejo series) and Haplustolls 
(Manzano series) are on drainageways and valley floors.  Shallow Haplustolls (Apache series) are on basalt 
mesas, upper side slopes, and ridges.  Shallow Haplustalfs (Sombordoro series) and Torriorthents (Travessilla 
and Mion series) are on moderately rolling to steep hills, ridges, and side slopes of canyons. 
 
Biological Resources 
 
Fine textured soils in this area support vegetation characterized by western wheatgrass, blue grama, sideoats 
grama, and galleta.  Alkali sacaton and western wheatgrass dominate sites in the drainageways.  Soils along the 
natural escarpments and shallow soils will be characterized by little b1uestem, sideoates grama, and blue grama 
with woody species of oak, juniper, pinyon, mountain maohogany, sumac, and apache plume. 
 
Land Use 
 
Figure 70A-3 indicates the extent of the various kinds of land use in this MLRA. 
 
Farms and ranches make up nearly all of this area, and nearly all of this area is in rangeland.  Cattle grazing is 
the principal enterprise.  About one-tenth of the area is in cropland.  Small grains and grain sorghum are the 
principal crops.  Irrigated hay, pasture, and small grains are grown in small tracts with irrigation water from 
wells and reservoirs.  The major soil resource management concerns are erosion by wind and water, 
maintenance of organic matter, and management of soil moisture.  Conservation practices that are important in 
the MLRA are reasonable stocking rates and pasture rotation. 
 (Land Use Breakdown) 
 
Use                                 Percentage 
 
Range                             76 
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Water 
Pasture 
Forest                             13 
Federal                             3 
Urban                               1 
Crops                               1 
Transportation 
Miscellaneous                    6 
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72—Central High Tableland 
 
 
This area is in Kansas (54%), Nebraska (25%), and Colorado (21%) (fig.72-1).  A very small portion of this 
MLRA is in Wyoming.  It makes up about 34,550 square miles (89,530 square kilometers). The Central High 
Tableland is almost entirely in agricultural production, generally consisting of cash grain farming and livestock 
production.  Almost two-thirds of the area is cropland which is dominated by winter wheat fallow rotation.   In 
areas where irrigation is developed corn and grain sorghum is grown.  Over one-third of the area consisting of 
moderately sloping and steep slopes bordering the drainageways, is in native grasses and shrubs used for 
grazing.  Most of the soils are Ustolls with mesic temperature regime and  ustic moisture regime that is an aridic 
intergade. Surface water is limited in this area due to erratic precipitation.  Most water used come from ground 
water.  
 
The towns of  Garden City, Goodland and Colby, Kansas, Imperial, North Platte, Ogalla, and Sidney, Nebraska 
and Holyoke and Wray, Colorado occur in this MLRA.  Interstate 70 bisects the area and Interstates 76 and 80 
follow the south side of the South and North Platte Rivers, respectively.  The Cimarron National Grasslands 
occur in the southeast corner of this MLRA. 
 
Physiography 
 
Almost all of this area lies within the High Plains section of the Great Plains province of  the Interior Plains.  A 
small portion of this MLRA, where the South Platte River enters Nebraska, lies in the Colorado Piedmont 
section of the Great Plains.  This area consists of broad intervalley remnants of a smooth plain.  Elevation 
ranges from 2,600 to 3,900 feet (800 to 1,200 meters), increasing from east to west.  Slopes are mostly nearly 
level to gently rolling on this smooth tableland, but steep slopes border the major valleys.  The Arkansas and 
Platte Rivers and a few of their larger tributaries have broad level flood plains and terraces.  The local relief on 
uplands is in meters, but valleys are tens of meters below the general level of the upland.  
 
The extent of the major Hydrologic Unit Areas (identified by four-digit numbers) that make up this MLRA is as 
follows: Republican (1025), 38 percent; Middle Arkansas (1103), 20 percent; Smoky Hill (1026), 15 percent; 
South Platte (1019), 13 percent; Upper Cimarron (1104), 11 percent; North Platte (1018), 2 percent; and Upper 
Arkansas (1102), 1 percent.  The North Platte River forms the northern boundary of this MLRA.  The South 
Platte River joins the North Platte at the town of North Platte, Nebraska.  The Arkansas River bisects the 
southern part of this MLRA.  Other large rivers in the area between the North Platte and Arkansas include the 
Republican, Sappa, Prairie Dog, Solomon, Saline, and Smoky Hill Rivers.  The Cimarron River occurs in the 
southeast corner of the area.     
 
Geology 
 
The smooth tablelands lying between the major river valleys in this MLRA are river-laid sediments washed out 
onto the plains from prehistoric erosion of the Rocky Mountains in Colorado.  These sediments have been 
reworked by the wind in many locations to form a hummocky and duned surface of eolian sand.  A loess mantle 
occurs in other parts of this MLRA.  The Tertiary-aged Ogallala and White River Formations cover the 
Cretaceous Pierre shale.  The Ogallala consists of loose to well-cemented sand and gravel and the White River 
is an ashy claystone and sandstone.  The Pierre shale can be near the surface in the river valleys cut into the 
Tertiary sediments.  Quaternary and more recent sand and gravel cover the shale in the river valleys. 
 
Climate 
 
The average annual precipitation is 16 to 25 inches (400 to 635 millimeters), but it fluctuates widely from year 
to year.  Most of the rainfall occurs as high intensity, convective thunderstorms during the growing season.  
Maximum precipitation is from late spring through early autumn.  Precipitation in winter is snow that ranges 
from about 16 inches (405 millimeters) annually in the south to 35 inches (890 millimeters) in the north.  The 
average annual temperature is from 46 to 57 degrees F (8 to 14 degrees C).  The average frost-free period is 175 
days (135 to 210 days), increasing from northwest to southeast. 
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Figure 72-2:  Sources and uses of water in MLRA 72. 

 
Water 
 
Figure 72-2 shows the estimated withdrawals of fresh water by use in this MLRA.  The total withdrawals 
average 4,215 million gallons per day.  About 76 percent is from ground water sources and 24 percent is from 
surface water sources.  The low and erratic precipitation is the source of water for dry land crops and pastures 
on uplands.  Surface water from the Arkansas, Republican, and North and South Platte Rivers is used for 
irrigation in the valleys of these rivers.  Surface water is generally of good quality.  It is suitable for all in-
stream uses and for irrigation.  Surface water quantity is a much greater problem than water quality in this 
MLRA.  South Platte River water is highly mineralized due to irrigation use and reuse in Colorado.   
 
In most of the area, good-quality ground water is adequate for domestic and livestock needs and is used locally 
for irrigation.  Ground water is scarce in areas where shale is near the surface.  Almost all of the ground water 
used for irrigation in the uplands comes from Quaternary sand and gravel deposits near the surface, the Ogallala 
Formation, and the Brule Formation, all part of the High Plains aquifer.  This water is typically low in total 
dissolved solids but is a hard to very hard water.  Some ground water is also obtained from alluvium in the 
principal river valleys.  The water from the alluvial aquifers is also very hard.  Ground water pumped from near 
the surface can be contaminated with nitrate and atrazine from agricultural lands.  
 
Soils 
 
The dominant soil orders in the MLRA are Entisols and Mollisols.  The soils in the area dominantly have a 
mesic soil temperature regime, an ustic or aridic soil moisture regime, and mixed or smectitic mineralogy.  They 
are generally very deep, moderately well drained to excessively drained, and texture is variable.  Ustorthents 
(Colby and Sulco series) and Haplustolls (Ulysses series) formed in loess on hills and plains.  Torripsamments 
(Valent series) formed in eolian sands on dunes.  Argiustolls formed in loess (Keith, Kuma and Richfield series) 
and in loamy eolian and/or outwash sediments (Manter and Satanta series) on hills, plains and stream terraces.  
Argiustolls also formed in mixed loess and local alluvium on plains and in drainageways and depressions (Rago 
series).  Paleustolls (Platner series) formed in pedisediments on plains and tablelands. 
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Biological Resources 
 
This area supports short grass prairie vegetation.  Blue grama and buffalograss are the dominant species.  
Sideoats grama, blue grama, hairy grama, and little bluestem grow on the steeper dissected areas. 
 
Some of the major wildlife species in this area are white-tailed deer, antelope, coyote, badger, raccoon, skunk, 
rabbit, prairie dog, pheasant, prairie chicken, quail, and mourning dove. 
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Figure 72-3:  Land uses in MLRA 72. 

 
Land Use 
 
Figure 72-3 indicates the extent of the various kinds of land use in this MLRA.  Nearly all of this area is in 
farms and ranches.  More than two-thirds of the area is cropland devoted to dryland crops with winter wheat 
being the primary crop.  Other small grains, grain sorghum, alfalfa, and grass hay crops are also widely grown, 
especially on the narrow irrigated lands along the Platte, Republican and Arkansas Rivers.  Corn, grain 
sorghum, and sugar beets are grown extensively on the nearly level uplands where ground water is used for 
irrigation. On some broad flat plains pinto beans are grown.   Over one-third of the area  consisting of hilly and 
steep slopes bordering the drainageways is in native grasses and shrubs used for grazing.  
 
The major soil resource concerns are wind and water erosion, maintenance of soil organic matter and tilth and 
soil moisture management. 
 
The conservation practices that are important on cropland are cropping systems that include high residue 
producing crops, residue management practices such as no-till and mulch-till, level terraces, contouring, strip-
cropping,  conservation crop rotation, contour strip cropping, irrigation water management, pest and nutrient 
management.  
 
The resource concerns on rangeland are wind erosion and plant productivity, health and vigor, invasion of 
noxious and invasive species, and  inadequate wildlife habitat.    The most important conservation practice on 
rangeland is prescribed grazing, brush management, upland wildlife habitat management and proper distribution 
of watering facilities.  
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77A—Southern High Plains, Northern Part 
 
 
The Southern High Plains, Northern Part is in northwestern Texas (44%), the Oklahoma Panhandle (41%), 
southwestern Kansas (14%), and southeastern Colorado (1%) (fig. 77A-1).  It makes up about 10,007 square 
miles (25,932 square kilometers).  The MLRA is characterized by extensive areas of open plains on an elevated 
plateau.  The topographical relief is dominated by nearly level to very gentle slopes. The area is bounded by the 
Cimarron River to the north, the Canadian Breaks to the south and east, and Rita Blanco Creek to the west.  
Numerous draws with moderate to very steep slopes and narrow floodplains are incised into the plateau and 
generally trend from the southwest to northeast.  Interspersed are a number of playa basins ranging in size from 
5 to over 100 acres. Elevation is 4,500 feet (1,372 meters) in the west with a gradual decline in slope to 2,900 
feet (884 meters) in the east-northeast.  Native vegetation is dominantly short to mid grass prairie species and 
trees or shrubs are sparse.  Land use is mainly cropland with a lesser amount of range and wildlife habitat.  The 
towns of Dalhart, Dumas, Perryton, and Spearman, Texas, are in the southern part of this MLRA.  The towns of 
Elkhart, Hugoton, and Liberal, Kansas, are in the northern part of this MLRA.  The towns of Boise City, 
Guymon, and Hooker, Oklahoma, are in the central part of this MLRA.  Rita Blanca National Grassland is 
mostly within the western portion of this MLRA. 
    
Physiography 
 
This area occurs in the western part of the Central Great Plains physiographic province. The extent of the major 
Hydrologic Unit Areas (identified by four-digit numbers) that make up this MLRA is as follows:  North 
Canadian (1110), 74 percent; Upper Cimarron (1104), 22 percent; and Lower Canadian (1109), 4 percent. 
  
Geology 
 
This area is underlain by (primarily) eolian loess and sand deposits of Holocene age.  These deposits are 
underlain by sand and gravels from the Ogallala Formation of Miocene-Pliocene age.  The principal source of 
ground water in this area is the Ogallala Aquifer. 
 
Climate 
 
The average annual precipitation is 15 to 22 inches (381 to 559 millimeters), fluctuating widely from year to 
year.  Most of the rainfall occurs during spring and fall months.  Most of the winter precipitation is snow.  The 
average annual temperature is 54 to 58 degrees F (12 to 14 degrees C).  The average frost-free period is 187 to 
217 days, increasing from north to south. 
 
Water 
 
Figure 77a-2 shows the estimated withdrawals of fresh water by use in this MLRA.  The total withdrawals 
average 1,445 million gallons per day (5,470 million liters per day).  About 92 percent is from ground water 
sources and 8 percent is from surface water sources.  The moderately low and erratic precipitation is the source 
of water for dry-farmed crops and for range.  Flow in the Canadian River and its tributaries fluctuate widely 
from year to year and are little used for irrigation.  The water is also slightly saline due to natural sources and to 
irrigation return flows from cropland irrigated with ground water.  A large reservoir on the Canadian River, 
Lake Meredith, provides water for municipal and industrial use in Amarillo and to cities in MLRAs to the south 
via the Canadian River Aqueduct.   
 
Sand and gravel in the High Plains or Ogallala aquifer yield an abundance of ground water for irrigation and 
public water supply.  It is a very hard water that has a median level of total dissolved solids that increases from 
340 to 419 parts per million (milligrams per liter) from Kansas to Texas.  The water table has dropped from 
historic levels due to the number of high-yield wells tapping this aquifer.  The declining water table and energy 
costs have resulted in conversion (in some areas) from previously irrigated cropland to dryland farms. Alluvial 
and terrace deposits in Oklahoma are also a source of irrigation and domestic supply water in this area.  This 
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aquifer’s water quality is very similar to that in the High Plains aquifer, although it has a slightly higher median 
level of total dissolved solids. 
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Figure 77a-2:  Sources and uses of water in MLRA 77a. 

 
Soils 
 
The dominant soil orders in the MLRA are Alfisols and Mollisols.  The soils in the area dominantly have a 
mesic soil temperature regime, an ustic soil moisture regime, and mixed mineralogy.  They are generally very 
deep, well drained, and loamy.  Paleustolls (Dumas, Gruver, and Sherm series) and Argiustolls (Belfon, 
Darrouzett, Hugoton, and Zella series) developed in loess on plains.  Paleustolls formed in loamy material 
(Sunray and Texline series) and in loess (Dallam and Dalhart series) on plains, and in eolian sands on sandhills 
(Eva series).  Haplustalfs (Bigbow and Canina series) formed in loess on plains.  Calciustolls (Conlen series) 
formed in loess on ridges and side slopes adjacent to drainageways.  Very shallow and shallow Calciustolls 
(Plack series) have a petrocalcic horizon and developed in loamy material on sloping landscapes.  Haplusterts 
(Hansford and Lautz series) developed in lacustrine deposits on playa floors.  
 
Biological Resources 
 
This area is dominantly a short to mid grass prairie.  Nearly level plains dominated by fine-textured soils are 
characterized by a short grass plant community with a few mid grasses.  Blue grama and buffalograss are 
common with blue grama as the dominant species.  Very gently to gently sloping plains dominated by 
moderately fine-textured soils have a plant community that is characterized by short and mid grasses with 
sideoats grama being the dominant species.  Sandy soils on gently to moderately sloping plains and sand hills 
are characterized by a tall grass plant community with little bluestem and sand bluestem composing nearly half 
of the tall grass component.  Woody shrubs on sandy soils include sand sage and shin oak. 
  
Land Use 
 
Figure 77A-3 indicates the extent of the various kinds of land use in this MLRA. 
 
Farms and ranches make up nearly all of this MLRA.  Nearly two-thirds of this area is used for cropland.  
Wheat, grain sorghum, corn, and soybeans are the principal crops.  About one-third of the area is used as range 
and improved pastureland.  Confined animal feeding operations (CAFOs), primarily beef cattle and swine, are 
economically important to this area.  Use of small grains pasture for grazing by beef cattle throughout the 
winter months is of local importance.   
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mlra subdiv owner Crop Grass Forest Urban Water Other
77 A Private 60.0 32.0 2.0  1.0 100.0
77 A Federal 5.0
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The major soil resource concerns are erosion by wind and water, maintenance of soil organic matter and soil 
productivity, and management of soil moisture. 
 
The conservation practices that are important on cropland are systems of crop residue management, especially 
no-till systems that reduce the need for tillage operations; cover crops; windbreaks; vegetative wind barriers; 
wind strip-cropping; and nutrient management.  The most important conservation practice on rangeland is 
prescribed grazing.  Generally, cultural treatments are not used to increase forage production on rangeland.  
Haying is also a standard practice to provide feed during the long winters.  


