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SOILS OF COLORADO
R. D. Heil, D. S. Romine, D. C. Moreland, R. K. Dansdill, R. H. Montgomery, and J. E. Cipra —

DESCRIPTIONS OF MAP UNITS

Colorado, which comprises approximately 103,000
square miles, represents a complex combination of
geologic, topographic, climatic, and vegetative features. This complexity has favored the development
of a complex pattern of kinds, distribution, and
extent of soils.

1.

TYPIC CRYOBORALFS, skeletal-Rock outcrop:
sloping to steep

This map unit is the most extensive in the state and
comprises a major portion of the high mountainous
areas. The soils in this map unit occupy timbered
mountain slopes, high plateaus, mesas, sparsely vegetated escarpments, and are interspersed with rock
outcrops. Valleys are narrow and inextensive.
Slopes are frequently broken by ledges and escarpments. The soils formed in materials weathered from
a variety of crystalline and sedimentary rocks.

This report was developed to accompany the "General
Soil Map of Colorado," which was published by the
USDA Soil Conservation Service in 1976.
The information provided is primarily for educational
purposes. One can, however, determine some general
relationships that exist in terms of the opportunities and/or constraints that soils offer for major
kinds of land use activities.

Elevations range from 7,500 to 11,500 feet. Slopes
commonly range from 5 to 65 percent, but areas of
rock outcrop may occur as almost vertical escarpments
or canyon walls. The annual precipitation ranges from
about 20 to 40 inches and most of it comes as snow.
The mean annual soil temperature is about 35 to 45
degrees F., and the frost-free season is about 0 to
75 days. This map unit covers about 13,831,000 acres
(21,610 square miles).

The soil bodies described in this report and delineated on the "General Soil Map of Colorado" are
called map units. Each one of these map units represents an area containing more than one different
kind of soil. Only the major or important soils in
each map unit are described. Different kinds of
soils are closely associated and characteristically
occur together within particular types of landscape
settings. It is important to remember that the soil
map units are not grouped according to similar or
like soils.

Typic Cryoboralfs make up about 50 percent of this
map unit and rock outcrop about 20 percent. The
remaining 30 percent includes soils shallow to bedrock, dark-colored soils generally acid in reaction
along the ridges and wet, dark-colored soilg along
the mountain stream valleys.

The first part of the name of a soil map unit is that
of a soil subgroup. A Subgroup is one of the classes
of soils described and defined in Soil Taxonomy, A
Basic System of Soil Classification for Making and
Interpreting Soil Surveys. Terms describing the
broad soil texture classes, amounts of rock fragments,
and slopes complete the name.

Typic Cryoboralfs are moderately deep to deep, light
colored, well-drained soils that contain gravel,
cobble and stones in most layers. Texture ranges
from clayey to sandy. They are on moderately sloping
to very steep mountainsides. Slopes range from 5 to •
greater than 50 percent. Depth to bedrock ranges from
20 to more than 60 inches. Rock fragments generally
increase with depth and comprise more than 35 percent
of the soil volume in many locations. Permeability,
shrink-swell and frost action potential are highly
variable because of the wide range in textures, but
most commonly they are moderately permeable, and have
a moderate to low shrink-swell potential and moderate
frost action potential. They are typically neutral
to medium acid In reaction, but in some places the
lower part is calcareous.

Subgroup names are formed from elements of names of
great groups, suborders, and orders which are higher
categories described in Soil Taxonomy. Further explanation of nomenclature is in Appendix I.
For county, multi-county, and more specific planning
needs such as farm and ranch planning and engineering
uses, more detailed Information is needed. More detailed information is available for many areas of the
state where a soil survey is in progress or has been
completed. To obtain up-to-date information about
the status of soil surveys in any specific part of
the state, contact the State Conservationist, USDASCS, P.O.Box 17107, Denver, Co., 80217 or the local
Soil Conservation Service field office.

Rock outcrop occurs intermingled throughout this map
unit and is composed of a variety of rocks such as
granite, sandstone, gneiss, basalt, and rhyolite.
These outcrops occur mainly on ridge crests, canyon
walls, and escarpments. Slopes are extremely variable, commonly ranging from about 10 to 150 percent.

1/ Respectively, Associate Professor of Soils, Colorado State University Experiment Station; Soil Scientist, Colorado State university Experiment Station (Retired); Soil Scientist, USDA Soil Conservation Service, Fort Collins, Co.; Assistant State
Soil Scientist, USDA Soil Conservation Service,
Denver, Co.; Soil Correlator, USDA Soil Conservation Service, Denver, Co.; Assistant Professor of
Agronomy, Colorado State University, Fort Collins,
Co.

Soils in this map unit are used mainly for a combination of recreation, wildlife habitat, water supply,
and wood production uses with some areas also being
used for grazing by domestic livestock. A high percentage of the unit is within national forests. The
native vegetation is mainly Engelmann spruce, subalpine fir, lodgepole pine, limber pine, and aspen.
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Shrubs, forbs, and grasses range from sparse in the
densely timbered areas to moderate where trees have
been harvested or destroyed.
The cold climate, steep slopes, stony soils, and rock
outcrops are major limiting factors to more intensive
uses. The natural beauty in areas of this map unit,
combined with its good to fair woodland wildlife
potential, leads to high demands in recreational uses.
Selected areas have only slight limitations for camp
areas, picnic areas, and paths and trails. Hunting,
fishing, and skiing are major recreational uses.
2.

TYPIC CRYOBORALFS:

loamy; sloping to steep

This map unit Is in southern Jackson and eastern
Gunnison Counties. The soils in this unit occupy a
wide range of mountain landscapes including mountain
slopes, glacial moraines, till plains, and alluvial
fans. The soils formed in materials weathered in
place or locally transported from a variety of crystalline and sedimentary rocks. The soils in some
areas of this unit formed in glacial till and alluvial sediments.
Elevations range from about 8,500 to 10,000 feet in
Jackson County and from about 9,000 to 11,500 feet in
Gunnison County. Slopes range from 2 to 50 percent.
The average annual precipitation ranges from 15 to 25
inches. The mean annual soil temperature is about 32
to 45 degrees F., and the frost-free period is approximately 20 to 50 days. This map unit covers about
384,000 acres (600 sguare miles).
Typic Cryoboralfs, loamy, make up about 65 percent of
this map unit. The remaining 35 percent includes
similar soils that are more clayey and some that are
more sandy. Important inclusions are soils that have
dark-colored surface layers and generally the native
vegetation is grass rather than trees.
Typic Cryoboralfs are moderately deep to deep, light
colored, well-drained soils having loamy textures and
containing up to 35 percent rock fragments. They are
on gently sloping to steep mountainsides and alluvial
fans at high elevations. Slope gradients range from
2 to 50 percent. Depth to bedrock ranges from 20 to
more than 60 inches but is typically less than 40
inches. Permeability is moderate, and the shrlnkswell potential is low to moderate. They are typically slightly acid in the upper layers and neutral
in the lower part, but in some soils the lower part
is moderately alkaline.
Soils in this map unit are used for wildlife habitat,
recreation, water supply, wood production and limited
grazing by domestic livestock. All areas are within
national or state forests. Native vegetation is
mainly Engelmann spruce, subalplne fir, lodgepole
pine, aspen, and scattered groves of bristlecone pine.
Understory cover Is generally sparse and consists
mainly of vacclnlum, lupine, juniper, strawberry, and
a few grasses and sedges. Much of the area has been
burned over and cut over in the past; and in many
places the forest, particularly in areas of lodgepole
pine, are overly thick, stagnated stands.
Major use limitations in this unit are erodlbillty,
steep slopes, frost action, and fire hazard. The
natural beauty, presence of fishing streams, and
populations of wildlife such as deer, elk, and mountain sheep lead to sight-seeing, camping, fishing,
hunting, and hiking use pressures. Most of the less
sloping sites within the unit have only slight limitations for these uses.

3.

TYPIC EUTROBORALFS, clayey—ROCK OUTCROP:

steep

This map unit is in the south-central and southwestern part of the state. The largest areas occur in
Las Animas, Archuleta, and Fremont counties with
smaller areas in Pueblo, Custer, Huerfano, La Plata,
and Montezuma Counties. The soils in this unit
occupy timbered mountainsides, ridgetops, and foothills. The soils formed from materials weathered in
place from sandstone and shale.
Elevations range from about 7,000 to 9,000 feet.
Slopes range mainly from about 30 to 50 percent but
are less in some places. The average annual precipitation ranges from about 15 to 20 inches. The mean
annual soil temperature is about 43 to 47 degrees F.,
and the frost-free season is approximately 75 to 105
days. This map unit covers about 1,005,000 acres
(1,570 square miles).
Typic Eutroboralfs make up about 45 percent of this
map unit and rock outcrop about 15 percent. The remaining 40 percent of this unit includes similar
soils that have colder temperature and shorter growing seasons, soils less than 20 inches to bedrock,
and soils that have dark-colored surface layers and
generally are vegetated mostly with grasses.
Typic Eutroboralfs: These moderately deep to deep,
light-colored, well-drained soils have clayey textures. Rock fragments generally Increase with depth
and typically compose less than 35 percent of the
soil volume but may be more than 35 percent in places.
They are most commonly on steep mountainsides, and
slopes normally range from 30 to 50 percent or more,
but lesser slopes also occur in some areas. Depth
to bedrock ranges from 20 to more than 60 inches.
Permeability is moderate to slow, and shrlnk-swell
potential Is moderate to high. The frost action potential is moderate. The soils are typically slightly
acid to neutral throughout but may become calcareous
in the lower layers of some soils.
Rock outcrop is Intermingled throughout this map unit
and is composed of a variety of rocks such as granite,
sandstone, gneiss, basalt, and rhyollte. These outcrops occur mainly on ridge crests, canyon walls, and
escarpments. Slopes are extremely variable, commonly
ranging from about 10 to 150 percent.
Soils in this map unit are used primarily for the
grazing of cattle and sheep on the woodland understory, but they are also used extensively for mountain homesites, cabins, recreational activities and
wood production. Most of the areas of this map unit
are in private ownership; but a few small areas are
within the national forests and some areas are Federal
land managed by the Bureau of Land Management. Native
vegetation is domlnantly ponderosa pine, Gambell oak,
Douglas fir, and white fir growing in both open stands
and dense clusters. Forest understory has wheat
grasses, fescues, needle grasses, and mountain muhly
along with common juniper, servlceberry, mountain mahogany, kinnikinnick, and a variety of forbs.
Major soil limitations to nonagricultural uses are
erodlbillty, steep slopes, shrlnk-swell, frost action,
and slow percolation. Continued pressures for homesite and cabin site developments can be expected because of the natural beauty in areas of this unit.

U.

PSAMMENTIC EUTROBORALFS—ARIDIC HAPLOBOROLLS :
loamy; gently sloping and sloping

The remaining 30 percent of this unit includes darkcolored soils, some of which have calcic horizons
and other soils which are similar to the major soils.

This map unit is within the Black Forest area of
southern Douglas and Elbert Counties and northern El
Paso County. The soils in this unit occupy the South
Platte-Arkansas divide of the foothills, and
are formed in materials weathered residually or locally transported from arkose beds.

Typic Haplargids: These deep, light-colored, well to
moderately well drained soils have loamy textures
and generally have less than 15 percent rock fragments in the upper part of the soil. Rock fragments,
mainly of gravel size, comprise up to 35 percent or
more of the lower layers in many areas. They are
nearly level to gently sloping alluvial soils on fans
and terraces and typically have slopes of 0 to 5 percent. Depth to bedrock is more than 60 inches, and
depth to the seasonal high water table ranges from
3 feet to over 6 feet. Permeability is moderate and
with a moderate shrink-swell potential and low to
moderate frost action potential. They are typically
neutral to mildly alkaline in the upper layers and
moderately or strongly alkaline in the lower part.

Elevations range from 6,500 to 7,500 feet. Slopes
range from 0 to 25 percent but are commonly less than
15 percent. The mean annual precipitation is about
20 inches. The mean annual soil temperature is about
45° F., and the frost-free season is about 100 to 125
days. This map unit covers about 219,000 acres (342
square miles).
Psammentic Eutroboralfs make up about 35 percent of
this map unit, and Aridic Haploborolls about 25 percent. Included in this map unit are other similar
soils and small areas of soils which are less than
20 inches to bedrock.

Typic Torrlorthents: These deep, light-colored, well
to excessively drained soils have loamy textures and
contain over 35 percent rock fragments, most of which
are of gravel and cobble size. They are on nearly
level to gently sloping alluvial fans and terraces
and have slopes ranging from 0 to 5 percent. Depth
to bedrock is more than 60 inches and depth to the
seasonal high water table is greater than 6 feet.
Permeability is rapid, and the shrink-swell and frost
action potentials are low. They are typically moderately alkaline throughout.

Psammentic Eutroboralfs: These deep, light-colored,
well-drained soils have sandy surface layers and
loamy subsoils and are on gently sloping to sloping
areas of alluvial fans, sideslopes, and crests of
hills. Slopes range from 5 to 25 percent but are
commonly less than 15 percent. Depth to bedrock is
more than 50 inches. They have rapid permeability
and low shrink-swell and frost action potentials.
They are strongly acid to neutral in reaction.

These soils are used mostly as rangelands, but about
one-fourth of the total acreage is irrigated for crop
and pasture production. Ownership is about 60 percent private and 40 percent federal. The federal
lands are managed by the Bureau of Land Management
and by the U.S. Fish and Wildlife Service. Native
vegetation is a mixture of salt-tolerant shrubs and
grasses in open and often patchy stands. Greasewood and rabbitbrush are dominant. Alkali sacaton,
western wheatgrass, and saltgrass are in the understory. Potatoes, alfalfa, and barley are the important irrigated crops.

Aridic Haploborolls: These deep, dark-colored, welldrained soils have sandy or loamy surface layers,
loamy subsoils, and are on gently to moderately sloping areas. They are formed in arkosic sandy loam
sediments on uplands. Slopes range from about 2 to
10 percent. Depth to bedrock is more than 60 inches.
They have moderately rapid permeability and low shrinkswell and frost action potential. They are typically
neutral in reaction.
These soils are used principally for homesite developments and as rangeland. There is some woodland
harvest, recreation development, and nonirrigated
cropping. Nearly all is private ownership. Native
vegetation is dominantly ponderosa pine with open
areas of grasses; mostly wheatgrasses, grama grasses,
mountain muhly, bluestems, and prairie sandreed.

Excess salts, low available water capacity and cold
climate are the primary limiting factors to irrigated
crop production. Soils offer only slight limitations
for most nonagricultural uses except in locations
where irrigation has raised the water table.
6.

The cold climate and limited rainfall are the major
limitations to the use of these soils as cropland,
and the slow tree growth limits use for timber production. The potential for homesites and recreation
areas is good.
5.

TYPIC HAPLARGIDS:
gently sloping

This map
state in
soils in
alluvial

TYPIC HAPLARGIDS, loamy—TYPIC TORRIORTHENTS,
skeletal: nearly level and gently sloping

loamy; nearly level and

unit Is in the west central part of the
Mesa, Montrose, and Delta counties. The
this unit occupy mesas, high terraces, and
fans.

Elevations range from 5,000 to 6,000 feet. Slopes
range from 0 to 5 percent. The average annual precipitation is about 10 inches. The mean soil temperature is about 50 degrees F., and the frost-free
season is approximately 150 to 190 days. This map
unit covers about 168,000 acres (263 square miles).

This map unit is in the south central part of the
state in the San Luis Valley. The soils in this unit
occupy alluvial fans, terraces, and floodplains. The
soils are formed in mixed alluvium.

Typic Haplargids make up about 75 percent of this map
unit. The remaining 25 percent of this map unit includes light-colored shallow soils over shale, deep
alluvial soils which are calcareous throughout, and
some areas of Badlands.

Elevations range from about 7,500 to 8,000 feet.
Slopes range from 0 to 5 percent. The average annual
precipitation is about 7 inches. The mean soil temperature is about 45 degrees, and the frost-free
season is approximately 95 days. This map unit covers
about 368,000 acres (573 square miles).

Typic Haplargids: These deep, light-colored, welldrained soils have loamy textures and contain less
than 35 percent rock fragments. These soils are on

Typic Haplargids make up about 60 percent of this
map unit, and Typic Torrlorthents about 10 percent.
3

nearly level to gently sloping high terraces and mesa
tops; and slopes range from 0 to about 5 percent, except at the edge of terrace breaks where slopes may
be steep. Depth to bedrock is more than 60 inches.
Permeability is moderate, shrink-swell potential is
low to moderate, and frost action potential is low.
Reaction ranges from mildly to moderately alkaline.

Cold climate and a shortage of irrigation water are
the major limitations to irrigated crop production.
Dustiness, low strength and slope are the primary
soil limitations to nonagricultural uses.

These soils are used almost entirely for irrigated
crops. All areas are in private ownership. Numerous
field, orchard, and vegetable crops are grown. Some
of the most extensive are alfalfa, corn, sugar beets,
peaches, apples, sweet cherries, beans, onions, and
tomatoes.

This map unit is in the central part of Jackson
County. The soils in this unit occupy benches, high
terraces, and low-lying uplands. The soils are formed from alluvium and outwash and from materials
weathered in place from sandstone.

This map unit is prime farmland and has only slight
limitations for most nonagricultural uses.
7.

BOROLLIC HAPLARGIDS—BOROLLIC CALCIORTHIDS ,
loamy: nearly level to sloping

This map unit is in the south central part of the
state in Costilla, Conejos, Rio Grande, and Saguache
Counties. The soils in this unit occupy alluvial
fans and valley sideslopes. The soils formed in
mixed alluvium.
Elevations range from about 8,000 to 9,000 feet.
Slopes range from 0 to 15 percent. The average annual precipitation ranges from 8 to 12 inches. The
mean annual soil temperature is about 45 degrees F.,
and the frost-free season is approximately 90 to 110
days. This map unit covers about 502,000 acres (784
square miles).
Borollic Haplargids make up about 40 percent of this
map unit, and Borollic Calciorthids about 25 percent.
The remaining 35 percent of this unit includes deep,
well-drained loamy soils on alluvial fans and floodplains, shallow soils over basalt bedrock; and deep,
light-colored soils with calcic (high lime) horizons.
Borollic Haplargids: These deep, light-colored, welldrained soils have loamy textures and contain less
than 35 percent rock fragments, most of which are of
gravel or cobble size. These soils are on alluvial
fans and valley sideslopes and have slopes of 0 to
about 15 percent. Depth to bedrock is more than 60
inches. Permeability is moderate, and shrink-swell
and frost action potentials are low to moderate.
They are typically neutral in the upper layers grading to moderately alkaline in the lower part.
Borollic Calciorthids: These deep, light-colored,
well-drained soils have loamy textures and contain
less than 35 percent rock fragments. Rock fragments
are generally less than 10 inches in diameter. They
are on gently to strongly sloping alluvial fans and
valley sideslopes and have slopes of about 2 to 15
percent. Depth to bedrock is more than 60 inches.
Permeability is moderate with a low shrink-swell and
frost action potential. Reaction is moderately
alkaline in the upper layers and strongly alkaline in
the lower part.
These soils are used mostly as rangeland, but a few
areas are irrigated for production of both pasture
and crops. About 80 percent are privately owned and
20 percent are federally owned and managed by the
Bureau of Land Management. Native vegetation is a
sparse stand of rabbitbrush, winterfat, Indian ricegrass, blue grama, sand dropseed, and needle grasses.
Barley, potatoes, and alfalfa are the principal irrigated crops. Most of the irrigated pastures are
a mixture of grasses and sedges.

8.

BOROLLIC HAPLARGIDS—TYPIC CRYOBOROLLS:
gently sloping to steep

loamy;

Elevations range from about 7,800 to 9,000 feet.
Slopes range from about 2 to 40 percent. The average
annual precipitation is 10 to 15 inches. The mean
soil temperature is about 40 to 45 degrees F., and
the frost-free season is approximately 30 to 45 days.
This map unit covers about 74,000 acres (116 square
miles).
Borollic Haplargids make up about 60 percent of this
map unit, and Typic Cryoborolls about 20 percent.
The remaining 20 percent of this unit includes similar soils with lower clay content, soils with less
well developed subsoils, and some areas of rock outcrop .
Borollic Haplargids: These deep, light-colored, welldrained soils have loamy textures. Rock fragments are
generally less than 15 percent in the upper layers,
and in some areas below a depth of 20 inches they
increase to over 35 percent. Rock fragments are
mainly of gravel size. These soils are on gently
sloping to steep alluvial fans, terraces, and valley
sideslopes. Slopes range from 2 to 40 percent. Depth
to bedrock is more than 60 inches, and depth to the
seasonal high water table is more than 6 feet. Permeability is moderate, and shrink-swell and frost
action potentials are low to moderate. They are
typically neutral to mildly alkaline in the upper
layers and moderately to strongly alkaline in the
lower part.
Typic Cryoborolls: These shallow, dark-colored, welldrained soils have loamy textures and have less than
35 percent rock fragments, mostly channery sandstone.
These soils are on gently to steeply sloping upland
hills and ridges where soft sandstone bedrock occurs
near the surface. Slopes typically range from 2 to
30 percent. Depth to bedrock is less than 20 inches.
Permeability is rapid and shrink-swell and frost
action potentials are low. They are typically neutral to moderately alkaline in the upper part and
mildly to moderately alkaline in the lower part.
These soils are used as rangeland, wildlife land,
and irrigated hayland. Ownership is about 70 percent federal and 30 percent private. One large area
is managed by the U.S. Fish and Wildlife Service and
the remaining federal land by the Bureau of Land
Management. Native vegetation is a thin stand of big
sagebrush, wheatgrasses, muttongrass, Junegrass, and
rabbitbrush. The irrigated hayland is mostly grass
and sedge with minor amounts of clover.
The cool, short growing season limits hay production,
and the dry climate limits production on rangeland.
The intermingled steep slopes and scattered areas of
shallow soil are the main limitations in nonagricultural uses.

9.

BOROLLIC HAPLARGIDS—ÜSTIC TORRIORTHENTS:
nearly level to moderately steep

occupy uplands and high terraces. The soils formed
in aeolian or partly wind-reworked- alluvial materials
and medium-textured sediments.

loamy;

This map unit is in the northwestern part of the
state in northwest Eagle County and southern Routt
County. The soils in this unit occupy foothills,
valley sideslopes, terraces, and fans. The soils
formed mostly in materials weathered in place or
locally transported from reddish sandstone. Soil on
the terraces formed in mixed alluvium.

Elevations range from about 5,000 to 7,000 feet in
the western part of the state and from 4,000 to 6,000
feet over most of the unit in the eastern part and
up to 7,000 feet in Huerfano County. Slopes domlnantly range from 0 to 5 percent. The average annual
precipitation is about 10 to 15 inches. The mean
annual soil temperature is about 47 to 55 degrees F.,
and the frost-free season is approximately 90 to 165
days. This map unit covers about 2,839,000 acres
(4,436 square miles).

Elevations range from 7,000 to 9,000 feet. Slopes
range from about 0 to 30 percent. The average annual
precipitation is about 15 inches. The mean soil
temperature is about 45 to 47 degrees F., and the
frost-free season is approximately 90 to 100 days.
This map unit covers about 176,000 acres (275 square
miles) .

Ustollic Haplargids make up about 65 percent of this
map unit. The remaining 35 percent of this map unit
includes similar soils with dark-colored surface
layers, soils with less developed subsoils, and some
sandy soils.

Borollic Haplargids make up about 35 percent of this
unit, and Ustic Torriorthents about 35 percent. The
remaining 30 percent of this unit includes lightcolored soils with calcic (high lime) horizons, and
similar soils lacking calcic horizons; dark-colored
soils with well-developed subsoils; and areas of Badland and shale outcrop.

Ustollic Haplargids: These deep, light-colored, welldrained soils have loamy textures and contain less
than 35 percent rock fragments. These soils are on
nearly level to gently sloping uplands and high
terraces, and slopes range from 0 to 5 percent.
Depth to bedrock is more than 60 inches. Permeability is moderate to rapid, with a low shrink-swell
and frost action potential. They are typically neutral in upper layers and moderately alkaline and
calcareous in the lower part.

Borollic Haplargids: These deep, light-colored, welldrained soils have loamy textures and contain less
than 35 percent rock fragments. They are on nearly
level to moderately steep alluvial fans and valley
sideslopes and have slopes of 0 to 30 percent. Depth
to bedrock is 60 or more inches. Permeability is
moderate and shrink-swell and frost action potentials
are low to moderate. They are typically neutral to
mildly alkaline in the upper layer and calcareous in
the lower part.

These soils are used almost entirely as rangeland;
however, a few areas in Boulder, Weld, Larimer, Morgan, and Delta Counties are used for irrigated crops;
and on some areas in Kiowa, Crowley, and Pueblo Counties, nonlrrigated crop production is attempted.
Most areas are in private ownership. A minor part is
federal land managed by the Bureau of Land Management.
Alfalfa, sugar beets, corn, and barley are the most
extensively grown irrigated crops; however, apples,
peaches, and sweet cherries are also grown on the unit
in Delta County. Wheat, dry beans, and sorghum are
planted where nonlrrigated cropping is attempted,
but yields are low and crop failures frequent. Native
vegetation Is variable, primarily blue grama, galleta,
and western wheatgrass in eastern Colorado; and big
sagebrush, western wheatgrass, muttongrass, squirreltail, and scattered pinon and juniper trees in
western Colorado.

Ustic Torriorthents: These shallow to moderately
deep, light-colored, well-drained soils have loamy
textures and generally contain more than 35 percent
rock fragments. These soils are on nearly level to
moderately steep hillcrests and ridges, and slopes
normally range from 0 to 30 percent but include
slopes up to 50 percent. Depth to bedrock ranges
from less than 20 inches to 40 Inches. Permeability
is moderate, and shrink-swell and frost action potentials are low. Typically they are moderately alkaline
in reaction.
These soils are used almost exclusively as rangeland,
but a small part near Eagle is used for irrigated hayland and a few short season crops. Most of the unit
is also used by wildlife, principally deer. About
70 percent of the unit is federal land managed by
the Bureau of Land Management and 30 percent is privately owned. Native vegetation includes pinon pine.
Juniper, oakbrush, big sagebrush, and a variety of
grasses. Barley, potatoes, and alfalfa are the
principal crops.

Limited precipitation severely limits cropping unless
irrigation water is available. Low strength and
shrink-swell along with dustiness are limiting soil
factors to nonagrlcultural uses.
11.

This map unit is In eastern Arapahoe, northeastern
Elbert, northwestern Lincoln, and southeastern Baca
Counties. The soils in this unit occupy uplands,
broken by outcrops of shale and sandstone, alluvial
fans, and shallow drainageways with steep sideslopes.
The soils primarily formed in materials weathered
residually or locally transported from sandstone,
siltstone, and interbedded sandstone and shale. The
soils comprising this unit in Baca County formed
largely from wind reworked medium-textured sediments.

Low annual precipitation, slopes, short growing season, and shallow soils severely limit agricultural
use of this unit. Slopes, depth to bedrock, and low
strength are limiting to most nonagrlcultural uses.
10.

USTOLLIC HAPLARGIDS:
gently sloping

USTOLLIC HAPLARGIDS—USTIC TORRIORTHENTS:
(shallow): loamy; gently sloping to steep

loamy; nearly level and

This map unit is widely dispersed in areas in both
eastern and extreme western Colorado. The most extensive areas of this unit lie in the Arkansas River
Basin and Larimer and Morgan Counties. It also is in
Moffat, Rio Blanco, Garfield, Mesa, Delta, and Montezuma Counties. The soils in this unit primarily

Elevations range from about 3,500 to 5,500 feet.
Slopes range from 2 to 50 percent but are dominantly
5 to 10 percent. The average annual precipitation is
about 15 inches. The mean annual soil temperature is
about 50 to 55 degrees F., and the frost-free season
5

Ustollic Haplargids: These moderately deep and deep,
light-colored, well-drained soils have loamy textures
and usually contain less than 35 percent rock fragments. These soils are on gently sloping to steep
valley sideslopes, dissected plateaus, and mesas
ranging from 20 to 50 percent slopes. Depth to bedrock is 20 to more than 60 inches. Permeability is
moderate to rapid with a low shrink-swell and frost
action potential. They are typically neutral in the
upper layers and calcareous in the lower part of the
soil.

is approximately 140 to 170 days. This map unit
covers about 1,078,000 acres (1,684 square miles).
Ustollic Haplargids make up about 40 percent of this
map unit, and Ustic Torriorthents also comprise
about 40 percent. The remaining 20 percent of this
unit includes soils which are similar to the Ustic
Torriorthents but are more sandy; also, soils which
have clayey subsoils are included.
Ustollic Haplargids: These moderately deep to deep,
light-colored, well-drained soils have loamy textures
and usually contain less than 15 percent rock fragments. These soils are on moderately sloping to moderately steep upland hills and ridges with slopes
ranging from 2 to 20 percent. Depth to bedrock ranges
from 20 to more than 60 inches. Permeability is moderately rapid, and shrink-swell and frost action potentials are low. Typically, they are neutral to
mildly alkaline in the lower layers.

Rock outcrop occurs intermingled throughout this map
unit and is composed primarily of sandstone. These
outcrops occur mainly along canyon walls and on ridge
crests, escarpments, and geologically eroded sideslopes. Slopes are extremely variable, commonly
ranging from 10 to 150 percent.
These soils are used primarily as rangeland, wildlife
land, and for recreational uses. Most areas are
federally owned and are managed by the Bureau of Land
Management or the National Park Service. Native
vegetation is dominated by pinon and juniper with an
understory of sagebrush. Mormon tea, mutton grass,
Indian ricegrass, and numerous low-growing shrubs
and forbs.

Ustic Torriorthents: These shallow to deep, lightcolored, well-drained soils have loamy textures and
contain less than 35 percent rock fragments. Rock
fragments are more common where the soil is shallow
to bedrock. These soils are on gently sloping to
steep alluvial fans or on upland ridges and hills.
Slopes range from 2 to 50 percent. Depth to bedrock
is less than 20 to more than 60 inches. The shallower soils of this map unit occur mostly in southeastern Baca County. Permeability is moderate to
rapid, and shrink-swell and frost action potentials
are low. They typically are mildly to moderately alkaline in reaction.

This is an area having many limitations to use due to
slopes, erodlbility, and shallow soils, but it is a
scenic area with many areas of good potential for
camping, picnicking, and hiking.
13.

These soils are used almost exclusively as rangeland,
with only a few small fields of dry cropland on the
less sloping deep soils. All areas are in private
ownership. Native vegetation is mid and short grasses, mostly little bluestem, side-oats grama, blue
grama, needle-and-thread, sand dropseed and Junegrass.
Wheat and forage sorghum are the important crops.

This map unit is mostly in the southeastern and southwestern parts of the state. It also is in Garfield
and Fremont Counties. The soils In this unit occupy
uplands. They formed in aeolian materials often high
in very fine sand.
Elevations range from about 3,500 to 6,000 feet in
the southeastern part of the state and 6,000 to 7,000
feet in the southwestern part. Slopes range from 0
to 15 percent but are usually on the lower end of the
range. The average annual precipitation is about 10
to 15 inches. The mean annual soil temperature is
about 48 to 55 degrees F., and the frost-free season
is approximately 100 to 165 days. This map unit
covers about 2,881,000 acres (4,502 square miles).

Low annual precipitation, soil blowing, and water erosion are all limiting to crop production. Slope, dustiness, erodlbility, and depth to bedrock are the
major limitations to nonagricultural uses.
12.

USTOLLIC HAPLARGIDS, sllty—USTOLLIC HAPLARGIDS,
loamy—USTIC TORRIORTHENTS, silty: nearly level
to sloping

USTOLLIC HAPLARGIDS, loamy—RGCK OUTCROP:
gently sloping to steep

This map unit is mostly in western Colorado. The
most extensive areas are in Mesa, Montrose, and Delta
Counties with smaller areas in Rio Blanco, Ouray, San
Miguel, Dolores and Montezuma Counties. One area is
in Huerfano County. The soils in this unit occupy
mesas, high benches, mountain slopes, and narrow
canyons. The soils formed primarily in materials
weathered residually or locally transported from
sedimentary rocks, predominantly sandstone.

Ustollic Haplargids make up about 45 percent of this
map unit, and Ustic Torriorthents about 25 percent.
The remaining 30 percent of this unit includes deep,
dark-colored soils; shallow, light-colored soils; and
soils with clayey subsoils and a few areas of rock
outcrop.
Ustollic Haplargids: These deep, light-colored, welldrained soils have loamy textures, most of which have
a high silt content. Rock fragments range from 0 to
about 5 percent by volume and are mainly of gravel
size. These soils are on nearly level to moderately
sloping uplands, terraces, valley sideslopes, and
alluvial fans. Slopes range from 0 to about 10 percent. Depth to bedrock is more than 60 inches. Permeability is slow to moderate, the shrink-swell potential is moderate, and frost action potential is
low. They are typically neutral to mildly alkaline
in the surface layers and moderately alkaline in the
lower part.

Elevations range from about 5,000 to 8,000 feet.
Slopes range from 2 to 50 percent but are dominantly
5 to 25 percent. Areas of rock outcrop may have
escarpments or canyon walls with almost vertical
cliffs. The average annual precipitation is about 10
to 15 inches. The mean annual soil temperature is
about 47 to 55 degrees F., and the frost-free season
is approximately 90 to 165 days. This map unit
covers about 1,264,000 acres (1,975 square miles).
Ustollic Haplargids make up about 50 percent of this
map unit and rock outcrop about 20 percent. The
remaining 30 percent of this unit is mostly composed
of soils with weakly to moderately developed subsoils.
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Ustic Torrlorthents: These deep to moderately deep,
light-colored, well-drained soils have loamy textures
which are generally high in silt content and contain
very few rock fragments, usually less than 5 percent.
These soils are on nearly level to strongly sloping
hills, ridges, sideslopes, and alluvial fans. Slopes
range from 0 to about 15 or more percent. Depth to
bedrock ranges from 20 to more than 60 inches. Permeability is moderate to moderately slow. The shrinkswell potential is low to moderate, and the frost
action potential is low. These soils are typically
moderately alkaline throughout.

Ustollic Paleargids: These deep, light-colored, welldrained soils have clayey subsoils and usually contain less than 5 percent rock fragments. These soils
are on nearly level to gently sloping upland flats
and alluvial fans. Slopes typically range from 0 to
5 percent. Depth to bedrock is greater than 60
inches. Permeability is slow, shrink-swell potential
is high, and frost action potential is low. They are
typically neutral to mildly alkaline in the upper
layers and moderately alkaline and calcareous in the
lower part.
These soils are used mostly as nonirrigated cropland,
but about one-fourth is used as rangeland. Nearly
all areas are privately owned, but some is federal
land within the National Grasslands administered by
the U.S. Forest Service. Native vegetation is mostly
blue grama, buffalo grass, and galleta. Wheat, grain
sorghum, and forage sorghum are the main crops.

These soils are used as rangeland, nonirrigated cropland, and irrigated cropland. About 95 percent of
the areas are privately owned and about 5 percent is
federal land managed by the Bureau of Land Management.
In western Colorado the native vegetation is dominated
by big sagebrush and scattered pinon and juniper
while in eastern Colorado the native vegetation is
dominantly blue grama. Wheat, grain sorghum, and
forage sorghum are grown on the nonirrigated areas in
eastern Colorado while pinto beans and wheat are the
primary crops dry-farmed on western Colorado areas.
Irrigated areas are used for alfalfa, corn, beans,
barley, and wheat.

Low annual precipitation and soil blowing are the
major limitations to crop production. Low strength,
shrink-swell, and dustiness are limiting to most
nonagricultural uses.
15.

Marginal to submarglnal precipitation is limiting to
nonirrigated cropland. Low strength, dustiness, and
slope are the primary limitations to most nonagricultural uses.
14.

USTOLLIC HAPLARGIDS, clayey—USTIC TORRIORTHENTS,
loamy (shallow): gently sloping to steep

This map unit is mostly in Weld, Logan, and Arapahoe
Counties with small areas in Morgan, Washington,
Adams, Douglas, Elbert, Lincoln, Huerfano and Prowers
Counties. The soils in this unit dominantly occupy
uplands but may include terraces in sandy areas. The
soils formed primarily in materials weathered residually or locally transported materials from shale,
sandstone, or interbedded shale and sandstone.

USTOLLIC HAPLARGIDS, clayey—USTOLLIC HAPLARGIDS,
silty—USTOLLIC PALEARGIDS, clayey: nearly
level and gently sloping

This map unit is mostly in the northern two-thirds of
Baca, eastern Las Animas, and southern Prowers Counties. It also is in Lincoln, Cheyenne, and Kiowa
Counties. The soils in this unit usually are on uplands but also occur on terraces and alluvial fans.
The soils formed mostly in fine-textured, calcareous
aeolian materials.

Elevations range from about 4,000 to 6,000 feet over
most of this unit. Slopes range from 2 to 50 percent
but are dominantly 5 to 25 percent with steeper
slopes on the sandstone and shale breaks. The average
annual precipitation is about 13 inches. The mean
annual soil temperature is about 50 to 55 degrees F.,
and the frost-free season is approximately 140 to
165 days. This map unit covers about 958,000 acres
(1,497 square miles).

Elevations range from about 3,500 to 5,000 feet over
most of the area but range from 5,000 to 6,000 feet
in Las Animas County. Slopes dominantly range from
0 to 5 percent. The average annual precipitation is
about 13 inches. The mean annual soil temperature
is about 50 to 55 degrees F., and the frost-free
season is approximately 145 to 155 days. This map
unit covers about 1,180,000 acres (1,844 square
miles).

Ustollic Haplargids make up about 60 percent of this
map unit, and Ustic Torrlorthents about 10 percent.
The remaining 30 percent of this unit includes similar
soils which have loamy subsoils and some soils which
are sandy.
Ustollic Haplargids: These moderately deep and deep,
light-colored, well-drained soils dominantly have
clayey subsoils, but some have loamy subsoils. Rock
fragments are typically less than 5 percent but range
up to 15 percent. These soils are on gently sloping
to moderately steep upland hills and ridges, terraces
and valley sideslopes. Slopes range from 2 to about
20 percent. Depth to bedrock ranges from 20 to more
than 60 inches. Permeability is slow to moderate,
shrink-swell potential is high to moderate, and frost
action potential is low. They are typically neutral
to mildly alkaline in the upper layers and moderately
to strongly alkaline and calcareous in the lower part.

Ustollic Haplargids make up about 75 percent of this
map unit, and Ustollic Paleargids about 20 percent.
The remaining 5 percent of this unit includes soils
with lower amounts of silt and higher amounts of sand.
Ustollic Haplargids: These are deep, light-colored,
well-drained soils. About 2/3 of these soils have
clayey subsoils and 1/3 have loamy subsoils which are
high in silt content. Rock fragments are usually less
than 5 percent of the soil volume. These soils are
predominantly on nearly level to gently sloping uplands and terraces, but some are on moderately sloping
valley sideslopes. Slopes generally range from 1 to
5 percent. Depth to bedrock is greater than 60 inches.
Permeability is slow to moderate, shrink-swell potential is moderate, and frost action potential is low.
They are typically mildly alkaline in the upper layers
and moderately to strongly alkaline and calcareous in
the lower part.

Ustic Torrlorthents: These shallow, light-colored,
well-drained soils have loamy textures. Rock fragments are generally channers of flagstones which comprise less than 35 percent of the soil volume. These
soils are on bedrock controlled landscapes where
sandstone or shale Is the dominant rock. Slopes range
from 2 to 50 percent or more. Depth to bedrock ranges
from 6 to 20 inches, and depth to the seasonal high
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vate ownership. Native vegetation is western wheatgrass and blue grama. Alfalfa, corn, sugar beets, and
barley are the principal irrigated crops.

water table is over 6 feet. Permeability is moderate
above the bedrock. Shrink-swell and frost action
potentials are low to moderate. They are typically
neutral to moderately alkaline throughout.

Slow intake and slope are the major limitations for
irrigated crops. Low strength, shrink-swell, and
slow permeability are the limitations for most nonagricultural uses.

This map unit is used for nonirrigated cropland and
as rangeland in nearly equal amounts. Most areas
are privately owned, but some of the areas are federal lands within the National Grasslands managed by
the U.S. Forest Service. Native vegetation is mostly
western wheatgrass and blue grama. Wheat is the only
crop grown extensively on the unit.

17.

This map unit is in the south central part of the
state in the San Luis Valley. It is in Saguache,
Alamosa, Rio Grande, Conejos, and Costilla Counties.
The unit occupies a nearly level valley floor and
intermingled sand dunes and ridges. The soils formed
in alluvial materials and wind-deposited sands.

Low annual precipitation, dustiness, and in some
areas shallow soils are limiting to cropland use.
Low strength, shrink-swell, slow permeability, and
dustiness are limiting to most nonagricultural uses.
16.

TYPIC NATRARGIDS, clayey—TYPIC TORRIPSAMMENTS:
nearly level to moderately steep

USTOLLIC HAPLARGIDS—USTERTIC CAMBORTHIDS :
clayey; gently sloping and sloping

Elevations range from about 7,500 to 7,600 feet.
Slopes are dominantly 0 to 2 percent over most of the
unit but range up to 15 percent in the dune areas.
The average annual precipitation is about 7 inches.
The mean annual soil temperature is about 45 degrees
F., and the frost-free season is approximately 95
days. This map unit covers about 304,000 acres (475
square miles).

This map unit is not extensive and only in Larimer,
La Plata, and Archuleta Counties. The soils In this
unit occupy uplands, terraces, alluvial fans, and
valley sideslopes. The soils formed primarily in
materials weathered residually from shale or finetextured alluvial sediments weathered from shale.
Elevations range from 5,000 to 6,000 feet in Larimer
County and 6,000 to 7,000 feet in La Plata and Archuleta Counties. Slopes range from 2 to 15 percent
but are dominantly less than 10 percent. The average
annual precipitation is about 15 inches. The mean
annual soil temperature is about 50 degrees F., and
the frost-free season is approximately 110 to 140
days. This map unit covers about 158,000 acres
(247 square miles).

Typic Natrargids make up about 45 percent of this map
unit and Typic Torripsamments about 25 percent. The
remaining 30 percent of this unit is composed of somewhat poorly drained soils formed in sandy alluvium,
and well-drained loamy soils on fans and benches.
Typic Natrargids: These deep, light-colored, welldrained, very strongly alkaline soils have clayey
subsoils which overlie sandy or gravelly substratum
at a depth of 20 to 40 inches. Rock fragments above
this depth range from 0 to 15 percent and range in
size from one-half to ten inches in diameter. These
soils are on floodpj-ains and alluvial fans and have
slopes of 0 to 2 percent. Depth to bedrock is over
60 inches, and depth to the seasonal high water table
is 4 to 6 feet. Permeability is very slow, and
shrink-swell potential is high in the clayey subsoil
and low in the underlying sandy layers. The frost
action potential is low. These soils are typically
strongly or very strongly alkaline throughout, and
exchangeable sodium ranges from 15 to 60 percent in a
major portion of the subsoil.

Ustollic Haplargids make up about 45 percent of this
map unit, and Ustertic Camborthids about 10 percent.
The remaining 45 percent of this unit includes darkcolored soils; deep, light-colored, well-drained
loamy soils with weakly developed subsoils which
formed in wind-blown silts; and soils which have
coarse, loamy subsoils.
Ustollic Haplargids: These moderately deep and deep,
light-colored, well-drained soils have clayey or loamy subsoils. Rock fragments range from 0 to 25 percent but are usually less than 15 percent. Some soils
have contrasting layers of gravel, cobble, and sand
below a depth of 30 inches. These soils are on gently
sloping, high terraces or old alluvial fans, and on
gently to strongly sloping upland hills and ridges.
Slopes range from 2 to 15 percent or more. Depth to
bedrock ranges from 20 to more than 60 inches. Permeability is slow to moderate, shrink-swell potential
ranges from low to high, and frost action potential is
low. They are typically neutral or mildly alkaline
in the surface layers and moderately or strongly alkaline and calcareous in the lower part.

Typic Torripsamments: These deep, light-colored,
moderately well-drained soils have sandy textures.
Rock fragments are of gravel size and comprise less
than 15 percent of the soil volume. These soils are
on low dune-like topography on the floor of the San
Luis Valley. Slopes range from 0 to about 15 percent.
Depth to bedrock is 60 inches, and depth to the seasonal high water table is 3.5 to 6 feet. Permeability
is rapid, and the shrink-swell and frost action potentials are low. They are typically strongly to very
strongly alkaline throughout and exchangeable sodium
ranges from 15 to about 40 percent.

Ustertic Camborthids: The deep, light-colored, welldrained soils have clayey textures and contain less
than 5 percent rock fragments. These soils are gently sloping alluvial fans and valley sideslopes. Slopes
range from about 2 to 6 percent. Depth to bedrock is
over 60 inches. Permeability is slow to moderately
slow, shrink-swell potential is high, and frost action
potential is low. Typically, these soils are moderately alkaline and calcareous throughout.

These soils are used mainly as rangeland. There is
some irrigated cropping, primarily on the loamy included soils. Nearly all of the areas are in private
ownership. Native vegetation is dominated by greasewood and rabbitbrush with scattered patches of saltgrass and alkali sacaton. Large areas have no vegetation other than scattered greasewood.
Excess alkali severely limits cropland potential.
Soil blowing, dustiness, and corrosivity are limitations to nonagricultural uses. Also, in this unit

These soils are used as rangeland and irrigated cropland, but the area Just north of Loveland is being
used for homesite development. All areas are in pri8

half of the area is limited by high shrink-swell and
low strength of the soils.
18.

Elevations range from about 8,000 to 8,500 feet.
Slopes range from 0 to 15 percent. The average annual precipitation ranges from 10 to 15 inches. The
mean annual soil temperature is about 40 to 45
degrees F., and the frost-free season Is approximately 80 days. This map unit covers about 47,000 acres
(73 square miles).

ÜSTOLLIC NATRARGIDS, clayey—USTOLLIC HAPLARGIDS,
loamy: nearly level to sloping

This map unit is In Lincoln, Crowley, and BClowa
Counties in the eastern part of the state and in
Garfield and Mesa Counties In the western part. In
the eastern part of the state, the soils In this unit
occupy old alluvial terraces and uplands. In Garfield
and Mesa Counties the soils are on mesas and benches.
Slopes are nearly level to sloping. The soils In
this unit occurring in Lincoln, Crowley and Kiowa
Counties formed mostly from moderately fine-textured,
old outwash sediments which in places contain alkali.
A relatively small portion of this unit formed in
wind-deposited material. In Garfield and Mesa Counties the soils formed primarily In materials weathered
resldually or locally transported materials from shale
or sandstone.

Typic Calclorthlds make up about 60 percent of this
map unit, and Borollic Calclorthlds about 30 percent.
The remaining 10 percent of this unit is mainly
composed of loamy soils which contain over 35 percent
rock fragments by volume and are less than 20 inches
thick over basalt bedrock and some areas of basalt
outcrops.
Typlc Calclorthlds: These deep, well-drained, lightcolored soils have loamy textures and contain over
35 percent rock fragments by volume. These soils
are on nearly level to strongly sloping alluvial fans
and valley sideslopes. Slopes range from 0 to about
15 percent. Depth to bedrock Is over 60 inches.
Permeability Is moderate, and shrink-swell and frost
action potentials are low. These soils have a calcic
horizon (high lime layer) and are typically moderate
alkaline In the upper layers and moderately to very
strongly alkaline in the calcic horizon.

Elevations of this unit range from about 4,500 to
5,000 feet In the eastern part of the state and from
about 5,000 to 6,000 in the western part.
Slopes for this unit range from 0 to 15 percent In
Garfield and Mesa Counties and 0 to 5 percent In Lincoln, Crowley and Kiowa Counties. The average annual
precipitation is about 12 inches. The mean annual
soil temperature Is about 50 to 55 degrees F., and the
frost-free season is approximately 130 to 165 days.
This map unit covers about 256,000 acres (400 square
miles) .

Borollic Calclorthlds: These deep, light-colored,
well-drained soils have loamy textures and contain
less than 35 percent rock fragments. Rock fragments
are mainly of gravel and cobble size. They are on
nearly level to strongly sloping alluvial fans and
valley sideslopes and have slopes ranging from 0 to
15 percent. Depth to bedrock is over 60 inches.
Permeability is moderate and shrink-swell and frost
action potential are low. These soils have a calcic
horizon (high lime layer) and are typically moderately alkaline in the upper layers and moderately to
very strongly alkaline In the calcic horizon.

Ustollic Natrarglds make up about 50 percent of this
map unit and Ustollic Haplarglds about 30 percent.
The remaining 20 percent of this unit is composed
mainly of deep, light-colored, well-drained sloping
soils with loamy calcareous subsoils, and other similar soils that have weakly developed subsoils.

These soils are used almost entirely as rangeland.
It is nearly all in federal ownership and managed by
the Bureau of Land Management. Native vegetation is
dominated by winterfat, fourwing saltbush, fringed
sage, Indian ricegrass, and blue grama.

Ustollic Natrarglds: These deep, light-colored,
well-drained soils dominantly have loamy textures
but some are clayey. They usually contain less than
15 percent rock fragments, mainly of gravel size.
These soils are on nearly level to gently sloping
uplands and have slopes of 0 to 5 percent. Depth
to bedrock is greater than 60 inches. Permeability
is moderate In the loamy soils and moderately slow
in the clayey soils. The shrink-swell potential Is
low to moderate and frost action potential is low.
They are typically neutral to mildly alkaline In the
upper part and moderately to strongly alkaline In
the lower part of the soil.

Dry, cold climate, shallow soils, and excess lime are
limitations to use as cropland. Dustiness, depth to
rock, piping hazard, and low strength are limitations
to nonagricultural uses.
20,

This map unit is in Mesa and Delta Counties. The
soils in this unit occupy mesas, benches, ridges,
hillcrests, and high fans and terraces. The soils
formed in materials weathered resldually from shale
and sandstone and in calcareous, cobbly alluvium from
weathered basalt and sandstone.

These soils are used almost entirely as privately
owned rangeland. Native vegetation of the unit In
eastern Colorado is mostly galleta, blue grama, and
sacaton grasses; and in western Colorado vegetation
is greasewood, saltgrass, and sacaton.
Dry climate and alkalinity are serious limitations
to nonirrlgated cropland, and alkalinity and slow
permeability are limitations to Irrigated cropland.
Dustiness, low strength, shrink-swell, and corrosivity are limitations to nonagricultural uses.
19.

TYPIC CALCIORTHIDS, skeletal—USTIC TORRIORTHENTS,
loamy: gently sloping to moderately steep

Elevations range from about 5,000 to 6,000 feet.
Slopes range from 2 to 30 percent. The average annual
precipitation Is about 8 inches. The mean annual
soil temperature is about 55 degrees F., and the frostfree season Is approximately 155 to 180 days. This
map unit covers about 107,000 acres (167 square miles).

TYPIC CALCIORTHIDS, skeletal—BOROLLIC CALCIORTHIDS, loamy: nearly level to sloping

Typlc Calclorthlds make up about 55 percent of this
map unit and Ustic Torriorthents about 30 percent.
The remaining 15 percent of this unit includes shallow, light-colored, well-drained soils formed in
calcareous loamy residium from sandstone and shales
and are on ridges and edges of mesas.

This map unit Is not extensive and is in Rio Grande
and Conejos Counties. The soils In this unit occupy
alluvial fans and valley sideslopes. The soils formed in calcareous alluvial fan sediments principally
from basalt and soft sedimentary rocks.
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Aridic Argiborolls: These deep, dark-colored, welldrained soils dominantly have loamy subsoils but some
are clayey. Rock fragments are less than 35 percent
above a depth of 20 inches but may be higher than 35
percent below this depth. These soils are on gently
sloping to moderately steep alluvial fans, old high
terraces, or valley sideslopes. Slopes range from
2 to about 20 percent. Depth to bedrock is more
than 60 inches. Permeability is moderate where the
subsoil is loamy and moderately slow where clayey.
The shrink-swell potential ranges from low to high
but is more commonly moderate. The frost action potential is low or moderate. These soils are typically neutral to mildly alkaline in the surface layers and mildly alkaline to strongly alkaline in the
lower part.

Typic Calciorthids: These deep, well-drained, lightcolored soils have loamy textures and contain more
than 35 percent rock fragments which are mainly
basalt pebbles and cobbles. They are on mesas and
high terraces and have slopes ranging from about 2
to about 20 percent. Depth to bedrock is more than
60 inches. Permeability is moderate, and shrinkswell and frost action potentials are low. These
soils have a calcic horizon (high lime layer) and are
typically moderately to strongly alkaline and calcareous throughout.
Ustic Torriorthents: These moderately deep, lightcolored, well-drained soils have loamy textures and
contain less than 35 percent rock fragments. They
are on gently sloping to moderately steep upland hills
and ridges. Slopes range from 2 to 30 percent. Depth
to bedrock is 20 to 40 inches. Permeability is moderately rapid to rapid, and the shrink-swell and frost
action potentials are low. They typically are mildly
or moderately alkaline in the surface layer and moderately alkaline in the lower soil.

Soils in this map unit are used both as nonirrigated
cropland and as rangeland. It is mostly in private
ownership but about ten percent is federally owned
and managed by the Bureau of Land Management. Native
vegetation is dominated by big sagebrush, wheat grasses, and needle-and-thread. The more moist areas also
have patches of Gambell oak. Winter wheat is the
only commonly grown crop.

These soils are used as rangeland but also receive
heavy winter grazing by deer that migrate from the
adjacent national forest lands. The unit is mostly
privately owned. Native vegetation is mostly shadscale, Indian ricegrass, and galleta.

Major limitations to crop production are the short
growing season, limited precipitation and erosive
slopes. Slopes, low strength, and shrink-swell are
the major limitations to nonagricultural uses.

Dry climate, low available water capacity, stones,
and excess slope are limitations to use as cropland.
Dustiness, slopes, and stones are limitations to nonagricultural uses.
21.
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BOROLLIC LITHIC CAMBORTHIDS, skeletal—ROCK
OUTCROP: gently sloping to steep

This map unit is in the south central part of the
state in Rio Grande, Conejos, and Costilla Counties.
The soils occupy mesas, alluvial fans, and sideslopes.
The soils formed in materials weathered residually
from basalt and in calcareous alluvium from soft sedimentary rocks.

BOROLLIC CAMBORTHIDS, clayey—ARIDIC ARGIBOROLLS,
loamy: gently sloping to moderately steep

This map unit is in the northwestern part of the state
in southeastern Moffat, western Routt, and north
central Rio Blanco Counties. The soils in this unit
occupy uplands, alluvial fans, and old high terraces.
The dominant soils formed in materials weathered
residually from shale. The less extensive soils are
formed primarily in aeolian and alluvial deposits.

Elevations range from 7,800 to 9,000 feet. Slopes
range from 2 to 30 percent except where rock outcrop
occurs, and here almost vertical cliffs may occur.
The average annual precipitation ranges from 10 to
15 inches. The mean annual soil temperature is about
40 to 45 degrees F., and the frost-free season is approximately 70 to 100 days. This map unit covers
about 118,000 acres (184 square miles).

Elevations range from about 6,200 to 7,200 feet.
Slopes' range from 2 to 25 percent. The average annual precipitation ranges from 12 to 20 inches. The
mean annual soil temperature is about 45 to 47 degrees F., and the frost-free season is approximately
70 to 95 days. The map unit covers about 306,000
acres (478 square miles).

Borollic Lithic Camborthids make up about 45 percent
of this map unit and rock outcrop about 25 percent.
The remaining 30 percent of this unit is mostly composed of deep, well-drained, light-colored soils with
loamy textures, some of which contain over 35 percent
rock fragments.

Borollic Camborthids make up about 65 percent of this
map unit and Aridic Argiborolls about 30 percent.
The remaining 5 percent of this unit is composed of
soils with weakly to moderately developed subsoils
and some areas of rock outcrop.

Borollic Lithic Camborthids: These shallow, lightcolored, well to somewhat excessively drained soils
have loamy textures and contain more than 35 percent
rock fragments, which are mainly 10 to 24 inches in
diameter. These soils are on basalt flows or mesas
capped by basalt. Slopes typically range from 2 to
20 percent but include steeper areas. Depth to bedrock ranges from 12 to 20 inches. Permeability is
moderate, and shrink-swell and frost potentials are
low. These soils are typically moderately alkaline
in the upper layer and strongly alkaline in the lower
part. They are usually calcareous throughout.

Borollic Camborthids: These moderately deep to deep,
well-drained, light-colored soils usually have clayey textures but include some areas having loamy
subsoils. Rock fragments comprise less than 35 percent of the soil volume and are mainly shale chips
or fragments of sandstone. These soils are on gently sloping to moderately steep uplands and have
slopes of about 2 to 25 percent. Depth to bedrock
ranges from 20 to more than 60 inches. Permeability
is slow where subsoils are clayey and moderate where
loamy. The shrink-swell potential is high for clayey
subsoils and low for loamy. The frost action potential is low. They are typically mildly or moderately
alkaline in the surface layers and moderately alkaline in the lower part.

Rock outcrop occurs intermingled throughout this
map unit and is composed primarily of basalt. These
outcrops occur mainly on ridge crests, escarpments
and geologically eroded sideslopes.
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The soils are used for rangeland and also are grazed
by deer. About 60 percent is privately owned and
AO percent Is federal land managed by the Bureau of
Land Management. Native vegetation is a sparse stand
of winterfat, rabbitbrush, saltbrush, blue grama, and
Indian ricegrass.

Elevations range from about 5,500 to 8,000 in the
western part of the state and 6,000 to 8,000 in
Huerfano and Las Animas Counties. Slopes dominantly
range from 20 to 50 percent. The average annual precipitation is about 15 inches. The mean annual soil
temperature is about 50 to 55 degrees F., and the
frost-free season is approximately 110 to 155 days.
This map unit covers about 937,000 acres (1,464
square miles).

Depth to rock, stoniness, and slope are limiting to
all uses.
23.

BOROLLIC VERTIC CAMBORTHIDS:
sloping to moderately steep

clayey; gently

Lithic Camborthids make up about 35 percent of this
map unit and Lithic Ustic Torriorthents about 35
percent. The remaining 30 percent of this unit includes light-colored, well-drained soils with welldeveloped" subsoils, some areas of rock outcrop, and
some areas of light-colored alluvial soils.

This map unit is in the northwestern part of the state
in eastern Moffat, central Routt, and southwestern
Grand Counties. The soils occupy uplands and high
benches. They have formed mainly in materials weathered residually from shale.

Lithic Camborthids: These shallow, light-colored,
well-drained soils have loamy textures. Rock fragments are variable and increase with depth. They
are on steep uplands with slopes ranging from 20 to
50 percent. Depth to bedrock is less than 20 inches.
Permeability is moderate to slow and the shrink-swell
and frost action potentials are low. Typically, they
are mildly alkaline in the upper layers and strongly
alkaline in the lower part.

Elevations range from 7,000 to 9,000 feet. Slopes
range from 2 to 25 percent. The average annual precipitation is about 15 inches. The mean annual soil
temperature is about 40 to 45 degrees F., and the
frost-free season is approximately 50 to 95 days.
This map unit covers about 181,000 acres (283 square
miles). Borollic Vertic Camborthids make up about
45 percent of this map unit. The remaining 55 percent of this unit includes cold, dark-colored, welldrained soils; cold, dark-colored, poorly drained
soils; and areas of rock outcrop.

Lithic Ustic Torriorthents: These shallow, lightcolored, well-drained soils have loamy textures and
contain less than 35 percent rock fragments. They
are on bedrock controlled topography in upland areas.
Slopes range from 20 to 50 percent. Depth to bedrock
Is less than 20 inches. About two-thirds is hard and
one-third Is rippable. Permeability is moderate and
shrink-swell and frost action potentials are low.
They are typically mildly or moderately alkaline in
the surface layers and moderately alkaline in the
lower part. They are generally calcareous throughout.

Borollic Vertic Camborthids: These moderately deep,
light-colored, well-drained soils have clayey textures and contain very few rock fragments. They are
on gently sloping to moderately steep uplands having
slopes of 2 to about 25 percent. These soils formed
in materials weathered from shale and sandstone.
Depth to the bedrock ranges from 20 to 40 inches.
Permeability is slow or very slow. The shrink-swell
potential is high. Cracks one to three inches wide
extend from the surface downward through the subsoil
when the soils are dry. Frost action potential is
low. Typically, these soils are mildly alkaline in
the upper part and grade to strongly alkaline with
depth. They are usually calcareous throughout.

These soils are used primarily as rangeland with some
woodland harvest (firewood, posts, and poles) and
some grazing for deer. A few included valleys are
irrigated. Ownership is mostly private, including
extensive acreages of Indian land. A minor acreage is
federal land managed by the Bureau of Land Management.
The shallow depth to bedrock and steep slopes are
limiting factors to all uses.

These soils are used as rangeland and as irrigated
hay and pasture cropland. About half is privately
owned and half is federal land managed by the Bureau
of Land Management. Native vegetation is alkali
sagebrush, big sagebrush, rabbitbrush, wheatgrasses,
hay; pasture is mostly a mixture of grasses and sedge.

25.

clayey; nearly level

This map unit is in the eastern part of the state in
Lincoln, Crowley, Kiowa, Elbert, and Morgan Counties.
The soils in this unit occupy uplands, terraces, and
floodplains. They are formed in materials weathered
residually from shale and in clay and silty clay
alluvium from shale.

The cold climate, with a very short growing season,
limits potential for crops. The soils are further
limited by slow percolation and commonly by excess
salts. The low strength, shrink-swell, and slow
percolation rate are the most limiting factors to
nonagricultural uses.
24.

USTERTIC CAMBORTHIDS:

Elevations range from about 4,500 to 6,000 feet.
Slopes range from 0 to 2 percent. The average annual
precipitation is about 13 inches. The mean annual
soil temperature is about 50 to 55 degrees F., and the
frost-free season is approximately 140 to 165 days.
This map unit covers about 489,000 acres (764 square
miles).

LITHIC CAMBORTHIDS—LITHIC USTIC TORRIORTHENTS:
loamy; steep

This unit occurs in the western part of the state in
Rio Blanco, Dolores, Montezuma, La Plata, and Archuleta Counties; and in Huerfano and Las Animas Counties in the south central part. The soils in this
unit dominantly occupy foothills and colluvial slopes.
Breaks and canyons are numerous. The dominant soils
are formed in materials weathered residually from
sandstone and shale. In Huerfano County the soils
have formed mainly in materials weathered residually
from limestone.

Ustertic Camborthids make up about 50 percent of this
map unit. The remaining 50 percent of this unit is
composed mainly of similar soils with less well-developed subsoils on terraces and floodplains and soils
which are moderately deep to soft shale on uplands.
Ustertic Camborthids: These deep, light-colored, wellto moderately well-drained soils have clayey textures
and usually contain less than 5 percent rock fragments.
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They are on nearly level uplands, alluvial fans or
terraces and have slopes of 0 to 2 percent. Depth to
bedrock is over 60 inches. Permeability is slow to
moderately slow. The shrink-swell potential is high
and the soils crack when dry. The frost action
potential is low. They are moderately alkaline to
strongly alkaline throughout and are usually calcareous throughout.

action potential is low. Typically, they are moderately or strongly alkaline and calcareous throughout.
These soils are used as rangeland. Nearly all land
is in private ownership; however, some land in El
Paso and Pueblo Counties is federally owned and within a military reservation, and a minor amount in Fremont County is managed by the Bureau of Land Management.

These soils are used almost entirely as rangeland except for an area in Crowley County where it is used
for irrigated cropland. All areas are in private
ownership. Native vegetation is mostly galleta, western wheatgrass, sacaton, and saltgrass. Irrigated
areas are used for a variety of crops; most extensively grown are alfalfa, grain sorghum, sugar beets, and
onions.

Depth to bedrock, low available water capacity, and
low precipitation severely limit agriculture uses to
rangeland. Depth to rock, shrink-swell, low strength
and slopes are limitations to nonagricultural uses.
27.

Slow permeability, excess salts, and poor workability
are the major limitations when used as irrigated cropland. Shrink-swell, low strength and flooding are
the major limitations to nonagricultural uses,
26.

TYPIC PSAMMAQUENTS—TYPIC NATRARGIDS, loamy—
AQUIC NATRARGIDS, loamy: nearly level

This map unit is in the San Luis Valley in northwestern Alamosa, northeastern Rio Grande, and south
central Saguache Counties. The soils in this unit
occupy slightly depressed flood plains and low alluvial fans on the valley floor. The soils are formed
In mixed fine to coarse-textured sandy alluvium.

USTOLLIC CAMBORTHIDS—USTIC TORRIORTHENTS
(shallow): nearly level to sloping

Elevation is about 7,500 feet. Slopes are 0 to 2 percent. The average annual precipitation is about 7
inches. The mean annual soil temperature is about 45
degrees F., and the frost-free season is approximately 95 days. This map unit covers about 158,000 acres
(247 square miles).

This map unit is widely distributed in the eastern
part of the state, with the largest areas occurring
in Elbert, Lincoln, Cheyenne, El Paso, Fremont,
Pueblo, and Las Animas Counties. Relatively small
areas of this unit are in Weld, Boulder, Adams,
Arapahoe, Jefferson, Washington, and Huerfano
Counties. The soils in this unit occupy uplands,
fans, and terraces. They formed in materials weathered in place dominantly from shale and in clay and
silty alluvium washed from shale uplands.

Typic Psammaquents make up about 50 percent of this
map unit, Typic Natrargids about 25 percent and Aquic
Natrargids about 25 percent.
Typic Psammaquents: These deep, somewhat poorly
drained, light-colored soils have sandy textures and
contain less than 15 percent rock fragments. These
soils are on nearly level to slightly depressional
floodplains and low alluvial fans. Slopes range from
0 to 2 percent. Depth to bedrock is over 60 inches,
and depth to the seasonal high water table is about
1.5 feet to 2 feet. Permeability is rapid. The
shrink-swell potential is low, and the frost action
potential is moderate. Typically they are mildly alkaline to strongly alkaline throughout.

Elevations range from about 4,500 to 7,000 feet.
Slopes range from 0 to 15 percent but are dominantly
less than 10 percent. The average annual precipitation is about 15 inches. The mean annual soil temperature is about 47 to 55 degrees F., and the frostfree season is approximately 135 to 165 days. This
map unit covers about 1,047,000 acres (1,636 square
miles).
üstollic Camborthids make up about 30 percent of this
map unit and Ustic Torriorthents about 30 percent.
The remaining 40 percent of this unit includes similar soils with more strongly developed subsoils
and soils with dark-colored surface layers. Also,
some dark-colored loamy and sandy soils are included.

Typic Natrargids: These deep, well-drained to somewhat poorly drained light-colored soils have loamy
textures and usually contain less than 15 percent
rock fragments above a depth of 20 to 40 inches.
Sand and gravel layers, which generally occur below
this depth, usually contain over 35 percent rock fragments. These soils are on nearly level alluvial fans
and terraces and have slopes 0 to 2 percent. Depth
to bedrock is over 60 inches, and depth to the seasonal high water table is 2 to 6 feet. Permeability is
moderate in the upper part, and rapid in the underlying sand and gravel. They have a low shrink-swell
potential and a high frost action potential. They are
typically strongly to very strongly alkaline and contain more than 15 percent exchangeable sodium.

Ustollic Camborthids: These moderately deep, lightcolored, well-drained soils have clayey textures
and contain very few rock fragments. They are on
uplands and are formed in clay loam residuum or transported materials overlying shale. Slopes range from
0 to about 15 percent. Depth to rippable bedrock
ranges from 20 to 40 inches, and depth to the seasonal
high water table is over 60 inches. Permeability is
slow, shrink-swell potential is high, and frost
action potential is low. They are typically mildly
alkaline to moderately alkaline throughout.

Aquic Natrargids: These deep, light-colored, somewhat poorly drained soils have loamy textures in the
upper part and are sandy in the lower part. Rock
fragments range from 0 to 35 percent in a major part
of the soil and are from 1 to 10 inches in diameter.
These soils are on nearly level floodplains or valley floors. Slopes range from 0 to 2 percent. Depth
to bedrock is greater than 60 inches, and depth to
the seasonal high water table is 2 to 3.5 feet. Permeability is moderately slow to slow in the upper
part and rapid in the underlying sandy layers. They

Ustic Torriorthents: These shallow, light-colored,
well-drained soils have clayey textures and contain
very few rock fragments other than soft shale chips.
These soils are on ridges, hills, and slope breaks of
dissected shale plains. Slopes typically range from
2 to about 15 percent but include slopes of up to 40
or 50 percent on the breaks. Depth to rippable bedrock is less than 20 inches. Permeability is slow,
the shrink-swell potential is high, and the frost
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have a moderate shrink-swell potential and a high
frost action potential. Typically, they are moderately alkaline in the upper part and very strongly alkaline in the lower part. They are calcareous throughout and exchangeable sodium is over 15 percent.

Ouray County. The soils of this unit occupy floodplains, low fans, and terraces. They formed in medium and fine-textured alluvium.
Elevation ranges from 7,500 to 8,000 feet. Slopes
range from 0 to 5 percent. The average annual precipitation is about 15 inches. The mean annual soil
temperature is about 40 to 45 degrees F., and the
frost-free season is approximately 90 days. This map
unit covers about 20,000 acres (31 square miles).

These soils are used as irrigated cropland and rangeland. All is in private ownership. Native vegetation is greasewood, rabbitbrush, alkali sacaton, and
saltgrass. Alfalfa, potatoes, and barley are the most
extensively grown irrigated crops. Some irrigated
areas have only grass-sedge pasture.

Ustic Torrifluvents make up about 60 percent of this
map unit, and Typic Fluvaquents about 30 percent.
The remaining 10 percent of this unit is composed
mainly of deep loamy soils on the Included moderately
sloping alluvial fans.

The short frost-free season, along with excess salts,
soil blowing hazard and low available water capacity
are limiting to irrigated crop production. Seasonal
water tables and corrosivity are limiting to nonagricultural uses.
28.

TYPIC TORRIFLUVENTS:

Ustic Torrifluvents: These deep, light-colored, welldrained soils have loamy textures and contain less
than 35 percent rock fragments. These soils are on
nearly level to gently sloping alluvial valleys and
have slopes of 0 to 5 percent. Depth to bedrock is
over 60 inches. Flooding is rare and is only for
brief periods. Permeability is moderate, and the
shrink-swell and frost action potentials are low to
moderate. Typically, these soils are mildly to moderately alkaline.

silty; nearly level

This map unit is in the western part of the state in
northwestern Mesa, southeastern Delta, and central
Montezuma Counties. The soils in this unit occupy
nearly level floodplains, alluvial fan, and narrow
alluvial valleys. They are formed in silty alluvium
from alkaline shales.
Elevations range from about 4,800 to 6,500 feet.
Slopes dominantly range from 0 to 2 percent. The
average annual precipitation is about 10 inches. The
mean annual soil temperature is about 55 degrees F.,
and the frost-free season is approximately 130 to
190 days. This map unit covers about 162,000 acres
(253 square miles).

Typic Fluvaquents: These deep, light-colored, somewhat poorly drained to poorly drained soils have clayey textures and contain less than 35 percent rock
fragments. These soils are on nearly level floodplains and alluvial valleys and have slopes of 0 to
1 percent. Depth to bedrock is over 60 inches, and
aepth to the seasonal high water table is 0 to 3 feet.
Flooding Is common for brief periods. Permeability
is slow, and the shrink-swell and frost action potentials are high. Typically, these soils are moderately
or strongly alkaline.

Typic Torrifluvents make up about 80 percent of this
unit. The remaining 20 percent of this unit is mostly composed of shallow, light-colored, well-drained
soils which are loamy or clayey and generally calcareous throughout; and moderately deep, light-colored,
well-drained soils which have loamy textures that
contain high amounts of silt.

These soils are used as rangeland and for irrigated
hay and pasture. All is in private ownership. Native
vegetation Is mostly big sagebrush, currants, fourwing saltbush, wild ryegrass, and western wheatgrass
on the well-drained areas, and willows, cinquefoll,
tufted halrgrass, sedges and iris on the poorly drained areas. A mixture of grasses and sedges is grown
on the irrigated land.

Typic Torrifluvents: These deep, light-colored, welldrained soils have loamy textures and contain very
few rock fragments. These soils are on nearly level
alluvial fans, flood plains, and narrow alluvial valleys and have slopes of 0 to 2 percent. Depth to bedrock is greater than 60 inches. Permeability is
slow to moderate, the shrink-swell potential is moderate, and the frost action potential is high. Flooding is rare. It is only for brief periods. They are
typically moderately or mildly alkaline and calcareous throughout.

The very short, frost-free season is the major limitation to crop production. High water table, frost
action, and flood hazard are the more limiting factors
to nonagricultural uses.
30.

Nearly all of the soils in this map unit are used as
irrigated cropland. Small inclusions of salty or
wet areas remain as rangeland. The areas of this
unit are in private ownership. Native vegetation is
shadscale, fourwing saltbush, Indian rlcegrass, galleta, and squlrreltail. Principal crops are alfalfa,
corn, sugar beets, dry beans, tomatoes, and peaches.

loamy; nearly level and

This map unit Is in Mesa, Montrose, San Miguel,
Dolores, Montezuma, and La Plata Counties in the
southwestern part of the state, and in Huerfano County
In the south central part. The principal soils in
this unit occupy fans and footslopes in upland valleys. They are formed in alluvial materials from sedimentary rocks, mainly sandstone.

Most of this unit Is prime irrigated cropland. Some
areas have limitations of excess salts, high water
table, or slow percolation. Low strength, shrinkswell corrosivity, and piping hazard and dustiness
are the limiting factors to nonagricultural uses.
29.

USTIC TORRIFLUVENTS:
gently sloping

Elevations range from 6,000 to 7,000 feet. Slopes
dominantly range from 0 to 5 percent. The average
annual precipitation is about 15 Inches. The mean
annual soil temperature is about 50 to 55 degrees F.,
and the frost-free season is approximately 110 to 140
days. This map unit covers about 192,000 acres (300
square miles).

ÜSTIC TORRIFLUVENTS, loamy—TYPIC FLUVAQUENTS,
clayey: nearly level and gently sloping

Ustic Torrlfluvents make up about 85 percent of this
map unit. The remaining 15 percent is mostly deep.

This map unit is In the southwestern part of the
state and occurs as a mountain meadow area in central
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light-colored, well-drained soils which are not subject to flooding.
Ustic Torrifluvents: These deep, well-drained, lightcolored soils have loamy textures and contain less
than 35 percent rock fragments. These soils are on
nearly level and gently sloping alluvial fans and alluvial valleys. Slopes range from 0 to 5 percent.
Depth to bedrock ranges from 40 to over 60 inches.
Flooding is rare and is only for brief periods. Permeability is moderate, and the shrink-swell and frost
action potentials are low to moderate. Tjrpically these
soils are mildly to moderately alkaline.
These soils are used as rangeland, irrigated cropland, and nonirrigated cropland. About 70 percent is
privately owned and 30 percent federally owned. Federal lands are, for the most part, managed by the Bureau of Land Management, but a few areas are atomic
energy lands. Native vegetation is dominated by big
sagebrush and a scattering of pinon pine and juniper.
Muttongrass, Indian ricegrass, and western wheat are
in the understory. Dry beans and wheat are the important nonirrigated crops. Alfalfa is grown where
the land is irrigated.

USTIC TORRIFLUVENTS—TYFIC FLÜVAQUENTS:
nearly level

These soils are used mainly for irrigated cropland.
Narrow, low-lying areas that are flooded too frequently to maintain irrigation facilities are used for
wildlife and rangeland. Vegetation on the remaining
range areas is dominantly blue grama, western wheatgrass, alkali sacaton, and sand dropseed, with Cottonwood and willows adjacent to many streams. Crops
are primarily alfalfa, corn, sugar beets, grain sorghum, and barley. Melons, dry beans, onions, potatoes, and tomatoes are important crops in some areas.
Most of this unit is prime irrigated cropland with
few limitations. Low-lying areas have flooding, excess salt, and water table limitations. Limitations
for nonagricultural uses include low strength and
shrink-swell on the higher-lying soils and wetness
and flood hazard on the lower-lying soils.
32.

LITHIC CRYORTHENTS, skeletal—ROCK OUTCROP:
steep

This map unit is in the central part of the state in
extreme eastern Chaffee, southwestern Park, and northwestern Fremont Counties. The soils in this unit
occupy rough broken mountainsides, alluvial fans, and
old stream terraces. Ledges and escarpments are common. The soils are dominantly formed in materials
weathered in place or locally transported materials
from igneous, metamorphic, and sedimentary rocks.
Less extensive soils are formed in glacial till and
outwash.

Erosion hazard and low precipitation are limiting to
nonirrigated cropping. Erosion hazard is the major
limitation to irrigated cropping. Low strength,
shrink-swell, piping, and in many areas flooding are
limitations to nonagricultural uses.
31.

over brief periods. Permeability is moderate, and
the shrink-swell potential is moderate. The frost
action potential is high. Typically they are mildly
to moderately alkaline.

loamy

This map unit lies along the South Platte River in
Logan and Sedgwick Counties and along the Arkansas
River in Bent and Prowers Counties. The soils in
this unit occupy floodplains and low terraces. The
soils are formed in mixed alluvial material.
Elevations range from about 3,400 to 4,000 feet.
Slopes range from 0 to 2 percent. The average annual
precipitation is about 15 inches. The mean annual
soil temperature is about 55 degrees F., and the frostfree season is approximately 145 to 165 days. This
map unit covers about 172,000 acres (268 square miles).
Ustic Torrifluvents make up about 35 percent of this
map unit and Typic Fluvaquents about 25 percent.
The remaining 40 percent of this unit is mostly composed of deep to moderately deep, light-colored, somewhat poorly drained, saline soils developed in stratified loamy alluvium on bottomlands; and deep, poorly
drained soils formed in clayey alluvium on floodplains , terraces, and fans.

Elevations range trom about 8,000 to 11,000 feet.
Slopes range from 30 to 50 percent. The average
annual precipitation is about 16 inches. The mean
annual soil temperature is about 35 to 40 degrees F.,
and the frost-free season is approximately 30 to 80
days. This map unit covers 165,000 acres (258 square
miles).
Lithic Cryorthents make up about 30 percent of this
map unit, and rock outcrop about 30 percent. The
remaining 40 percent of this unit is composed of
shallow to deep, well-drained soils formed in loamy
residual and outwash materials on mountainsides.
These soils generally have over 35 percent rock fragments.
Lithic Cryorthents: These cold, shallow, lightcolored, well-drained soils have loamy textures and
contain over 35 percent rock fragments. They are on
steep mountainsides which generally have slopes of
over 30 percent. Depth to bedrock is less than 20
inches. Permeability is usually moderate, and the
shrink-swell and frost action potentials are usually
low. Typically, they are medium acid to mildly alkaline in the' upper part and slightly acid to moderately alkaline in the lower soil.

Ustic Torrifluvents: These deep, light-colored, welldrained soils have loamy textures and contain less
than 35 percent rock fragments. These soils are on
nearly level floodplains and low terraces and have
slopes of 0 to 2 percent. Depth to bedrock is over
60 inches. Flooding is rare to common with brief
duration. Permeability is moderately rapid, and the
shrink-swell and frost action potentials are low.
They are typically moderately alkaline and calcareous
throughout.

Rock outcrop occurs intermingled throughout this unit
and is mainly granite. Very shallow soils are intermingled with the rock outcrops in most areas except
where sheer cliffs predominate.

Typic Fluvaquents: These deep, light-colored, somewhat poorly and poorly drained soils have loamy textures and contain less than 35 percent rock fragments.
These soils are on nearly level floodplains and have
slopes of less than 2 percent. Depth to bedrock is
over 40 Inches and depth to the seasonal high water
table ranges from 0 to 3 feet. Flooding is common

These soils are used primarily as wildlife, watershed,
and recreation land with minor rangeland and woodland
use. Nearly all Is federal land within national forests. Minor acreage, mostly old mining claims, are
privately owned. Vegetation is a sparse growth of
pinon, juniper, mountain-mahogany, big sagebrush.
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blue grama, spike muhly, and Arizona fescue on the
lower elevations. Stunted Ponderosa pine and Douglas
fir are on intermediate elevation slopes, and subalpine fir and lodge pole pine are at the high elevations .

The remaining 15 percent of this unit is mainly composed of rock outcrop along breaks and alluvial and
terrace soils along the river floodplains.
Ustic Torriorthents: These moderately deep and deep,
light-colored, well-drained soils have loamy textures
and contain less than 35 percent rock fragments.
These soils are on gently sloping to moderately steep
uplands and alluvial fans and have slopes ranging
from 2 to 30 percent. Depth to bedrock ranges from
20 to over 60 inches. Permeability is moderate to
moderately rapid, and the shrink-swell and frost
action potentials are low. Typically, these soils
are mildly or moderately alkaline in the upper part
and moderately alkaline in the lower layers. They
are commonly calcareous throughout.

Shallow depth to bedrock, steep slopes and stoniness
are severe limitations for all uses of this unit.
33.

TYPIC TORRIORTHENTS (shallow):
sloping to steep

clayey; gently

This map unit is in the western part of the state in
northwestern Rio Blanco, northwestern Mesa, south
central Delta, eastern Montrose, and southwestern
Montezuma Counties. The soils in this unit occupy
hills, ridges, and shale breaks. The soils formed
in materials weathered in place from saline shale.

Borollic Camborthids: These moderately deep and deep,
light-colored, well-drained soils have loamy textures
and usually contain less than 35 percent rock fragments but include areas with up to 80 percent. These
soils are on gently sloping to moderately steep uplands and have slopes ranging from 2 to 30 percent.
Depth to bedrock ranges from 20 to over 60 inches.
Permeability is slow to moderate, and the shrinkswell potentials are low to moderate. The frost
action potential is low. Typically, they are mildly
alkaline in the surface layer and moderately alkaline
in the lower part of the soil.

Elevations range from about 4,500 to 7,500 feet.
Slopes range from 2 to 45 percent. The average annual precipitation is about 10 inches. The mean annual
soil temperature is 50 to 55 degrees F., and the
frost-free season is approximately 130 to 165 days.
This map unit covers about 451,000 acres (705 square
miles).
Typic Torriorthents make up about 40 percent of this
map unit. The remaining 60 percent of this unit is
composed mainly of Badlands; and shallow, lightcolored, well-drained, loamy, calcareous soils with
poorly developed subsoils, overlying soft sedimentary
bedrock.

These soils are used for rangeland, wildlife, and
recreation. Nearly all of this map unit is managed
by the Bureau of Land Management. Native vegetation
is a sparse stand of shrubs and grass. Big sagebrush,
mountain mahogany, and bitterbrush are dominant and
have an understory of bluebunch wheatgrass, needleand-thread, Indian ricegrass, and squirreltail.

Typic Torriorthents: These shallow, light-colored,
well-drained soils have clayey textures and contain
very few rock fragments. These soils are on gently
sloping to steep uplands and have slopes ranging from
2 to 45 percent or more. Depth to rippable bedrock
is less than 20 inches. Permeability is slow; the
shrink-swell potential is moderate and frost action
potential low. Typically, these soils are mildly or
moderately alkaline and calcareous throughout.

Slopes and low precipitation are the major limitations
to agricultural uses. Low strength, shrink-swell,
dustiness, and slope are limiting to most nonagricultural uses.
35.

These soils are used as rangeland. It is mostly in
federal ownership and managed by the Bureau of Land
Management except for a large area in Montezuma County that is Ute Indian land. Native vegetation is
shadscale, galleta, Indian ricegrass, squirreltail,
phlox, and saltbush in a very sparse cover, leaving
half or more of the surface bare.

loamy;

This map unit is in the extreme northwestern part of
the state, mostly in eastern Moffat County, but
smaller areas also occur in the western part. The
dominant soils in this unit occupy uplands. The
soils mostly formed in materials weathered in place
from sandstone and shale.

Low precipitation, low available water capacity, and
steep slopes severely limit agricultural uses. Depth
to rock, shrink-swell, low strength, and slopes are
limiting to most nonagricultural uses.
34.

USTIC TORRIORTHENTS—^ARIDIC ARGIBOROLLS:
nearly level to sloping

Elevations range from about 6,000 to 8,000 feet.
Slopes range from 0 to 15 percent. The average annual
precipitation ranges from 0 to 15 inches. The mean
annual soil temperature is about 45 to 47 degrees F.,
and the frost-free season is approximately 75 to 125
days. This map unit covers 1,035,000 acres (1,617
square miles).

ÜSTIC TORRIORTHENTS—BOROLLIC CAMBORTHIDS :
loamy; gently sloping to moderately steep

This map unit is in the extreme northwestern part of
the state in the north half of Moffat County. The
dominant soils in this unit occupy fans and flood
plains. The soils are formed in mixed alluvium and
old outwash materials.

Ustit Torriortllents make up about 30 percent of this
map unit and Aridic Argiborolls about 30 percent.
The remaining 40 percent is mainly composed of deep
and moderately deep, light-colored soils, about twothirds of which are loamy and one-third clayey.

Elevations range from about 6,000 to 7,500 feet.
Slopes range from 2 to 30 percent. The average annual precipitation is about 12 inches. The mean annual
soil temperature is about 45 to 50 degrees F., and
the frost-free season is approximately 75 to 125 days.
This map unit covers 391,000 acres (611 square miles).

Ustic Torriorthents: These are moderately deep to
shallow, light-colored, well-drained soils. About
two-thirds have loamy textures and one-third have
clayey textures. Rock fragments generally comprise
less than 35 percent of the soil volume. They are
on nearly level to sloping uplands and valley sideslopes. Slopes range from 0 to about 15 percent.
Depth to bedrock ranges from 10 to 40 inches. Per-

Ustic Torriorthents make up about 45 percent of this
map unit and Borollic Camborthids about 40 percent.
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unit in some areas. This unit is in private ownership. Native vegetation was mostly grass with a few
forbs and shrubs. Important crops are alfalfa, corn,
sugar beets, pinto beans, and barley.

meability is moderate on the loamy soils and slow on
the clayey soils. The shrink-swell potential is low
on the loamy soils and moderate to high on the clayey
soils. The frost action potential is low. Typically,
these soils have mildly alkaline surface layers and
mildly to moderately alkaline lower layers.

Erosion hazard is the major limitation to irrigated
crop production. Low annual precipitation is limiting to nonirrigated crop production. Slope and low
strength are minor limitations to nonagricultural
uses.

Aridic Argiborolls: These are deep and moderately
deep, dark-colored, well-drained soils. About twothirds have loamy textures and one-third clayey textures. Rock fragments generally of gravel size compose less than 35 percent of the soils volume and
fragments. They are on nearly level to sloping uplands, alluvial fans, and valley sideslopes. Slopes
range from 0 to about 10 percent. Depth to bedrock
ranges from 20 to over 60 inches. Permeability Is
moderate on the loamy soils and slow on the clayey
soils. The shrink-swell potential is low on the loamy
soils and moderate to high on the clayey soils. The
frost action potential is low to moderate. These
soils are typically neutral to mildly alkaline in the
upper layers and mildly alkaline to strongly alkaline
in the lower part, but much of the coarser-textured
soils are neutral throughout.

37.

This map unit is in the southeastern part of the state
along the Arkansas River and in Pueblo, Crowley, Otero,
Bent, and Prowers Counties. The dominant soils in
this unit occupy terraces and lower-lying uplands
along the river. The soils are formed mainly in
silty alluvium and wind-deposited materials.
Elevation ranges from about 3,500 to 5,000 feet.
Slopes range from 0 to 2 percent. The average annual
precipitation is about 55 degrees F., and the frostfree season is approximately 165 days. This map
unit covers 370,000 acres (578 square miles).

These soils are used mostly as rangeland, but some
areas are also used for nonirrigated cropland, recreation, and wildlife. About 85 percent is in private ownership and 15 percent is federal land managed
by the Bureau of Land Management. Native vegetation
is big sagebrush, bluebunch wheatgrass, western
wheatgrass, needle-and-thread, and muttongrass. The
cropland is used exclusively for wheat production.

Ustic Torriorthents make up about 55 percent of this
map unit and Ustolllc Calciorthids about 25 percent.
The remaining 20 percent is mostly composed of deep,
light-colored, coarse, loamy or silty soils on nearly
level terraces and floodplains.
Ustic Torriorthents: These deep, light-colored, welldrained loamy soils are high in silt and contain less
than 15 percent rock fragments. These soils are on
nearly level terraces and alluvial fans and usually
have slopes of less than 2 percent. Depth to bedrock
is over 60 inches. Permeability Is moderate, and the
shrink-swell potential is low to moderate. The frost
action potential is low. Typically, these soils are
moderately alkaline and calcareous throughout.

Low precipitation and erosion are the major limitations to cropland use. Low strength, shrink-swell,
and dustiness are limitations to most nonagricultural
uses.
36.

USTIC TORRIORTHENTS:

USTIC TORRIORTHENTS—USTOLLIC CALCIORTHIDS:
loamy; nearly level

loamy; gently sloping

This map unit is in the northeastern part of the state
in west central Weld and east central Larimer Counties.
The dominant soils in this unit occupy uplands and
fans. The soils are formed in alluvial and aeolian
materials weathered from sandstone and shale.

Ustollic Calciorthids: These deep, light-colored,
well-drained soils have loamy textures and usually
contain less than 15 percent rock fragments. These
nearly level soils are on terraces, floodplains, and
alluvial fans; and slopes are dominantly less than 2
percent. Depth to bedrock is greater than 60 inches.
Permeability and the shrink-swell potentials are moderate, and the frost action potential low. They are
typically moderately alkaline and calcareous throughout.

Elevation ranges from about 4,900 to 5,300 feet.
Slopes range from 0 to 10 percent but are dominantly
2 to 5 percent. The average annual precipitation is
about 13 inches. The mean annual soil temperature is
about 50 degrees F., and the frost-free season is approximately 145 days. This map unit covers about
108,000 acres (169 square miles).

These soils are used almost exclusively as irrigated
cropland. A few seeped areas and included areas of
steeper slopes are used as rangeland or by wildlife.
Almost all the acreage is privately owned. Native
vegetation remaining is mostly alkali sacaton, saltgrass, and a few shrubs. The most important crops
are alfalfa, sugar beets, grain sorghum, onions, and
melons.

Ustic Torriorthents make up about 75 percent of this
map unit. The remaining 25 percent is mostly composed of similar soils with more strongly developed
subsoils.
Ustic Torriorthents: These deep, light-colored, welldrained loamy soils usually contain less than 15 percent rock fragments. These soils are on gently sloping fans and uplands, and slopes range from 2 to
about 5 percent. Depth to bedrock is over 60 inches.
Permeability is moderate to rapid, and shrink-swell
and frost action potentials are low. These soils are
typically moderately alkaline and calcareous throughout.

This is prime irrigated cropland with cropping usually
limited only by availability of irrigation water.
Soil limitations for nonagricultural uses are few,
usually only the low strength and shrink-swell.
38.

These soils are used almost entirely as irrigated
cropland. Minor areas are nonirrigated cropland, and
areas adjacent to streams and reservoirs are used
primarily as wildlife habitat and for recreation.
Urban developments are spreading into this mapping

USTIC TORRIORTHENTS: silty; nearly level and
gently sloping (Brule Materials)

This map unit Is in the northeastern part of the state
in northern Weld and northwestern Logan Counties.
The soils in this unit occupy uplands and fans. The
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soils are formed in materials weathered in place or
locally transported from siltstone.

Typically, these soils are moderately alkaline and
calcareous throughout.

Elevation ranges from about 4,000 to 5,800 feet.
Slopes are dominantly 0 to 5 percent. The average
annual precipitation is about 13 inches. The mean
annual soil temperature is about 50 degrees F., and
the frost-free season is approximately 130 days.
This map unit covers 287,000 acres (448 square miles).

These soils are used mostly as rangeland, primarily
for grazing of cattle. Some of the less sloping areas
are used for dry farming. Nearly all the map unit is
in private ownership. Native vegetation is mostly
blue grama, sideoats grama, western wheatgrass, little
bluestem, and needlegrass. Wheat and forage sorghum
are the important crops grown.

Ustic Torriorthents make up about 85 percent of this
map unit. The remaining 15 percent of this unit is
composed mainly of similar soils which are less than
20 inches to rippable bedrock and small areas of
Badland.

The high erosion hazard and rapid runoff are limiting
to use of this unit for crop production. Slope, low
strength, piping, and erodibility are soil limitations
to nonagricultural uses.
40.

Ustic Torriorthents: These moderately deep and deep,
light-colored, well-drained, loamy soils are high in
silt and contain less than 15 percent rock fragments.
These soils are on nearly level to gently sloping upland flats, colluvial slopes, and terraces and fans
and have slopes of 0 to 5 percent. Depth to the
underlying rippable bedrock ranges from 20 to 60 or
more inches. Permeability is moderate, and the
shrink-swell and frost action potentials are low.
Typically, these soils are mildly or moderately alkaline and calcareous throughout.

This map unit is in the southeastern part of the
state in Fremont, Pueblo, Las Animas, Otero, Bent,
Kiowa, Prowers, and Baca Counties. The soils in this
unit dominantly occupy uplands. Limestone breaks and
escarpments are common in parts of this association.
The dominant soils formed in materials weathered in
place from limestone or marl, shale, calcareous outwash materials and silty aeolian materials.

These soils are used mostly as rangeland, primarily
for grazing by cattle. A minor acreage is dry farmed.
The unit is mostly in private ownership, but some
areas are within National Grasslands administered by
the U.S. Forest Service. Native vegetation is dominated by blue grama and western wheatgrass with a
scattering of saltbush, winterfat, and rabbitbrush.
Cropland areas are used mostly for growing wheat and
forage sorghum.
Low annual precipitation and wind erosion hazard are
limiting to cropland use. Low strength, dustiness,
slope, and erodibility are soil factors limiting to
nonagricultural uses.
39.

USTIC TORRIORTHENTS:
steep (loess)

USTIC TORRIORTHENTS, silty—LITHIC USTIC
TORRIORTHENTS, loamy: gently sloping

Elevations range from about 3,500 to 6,000 feet.
Slopes dominantly range from 2 to 5 percent. The
average annual precipitation is about 13 inches. The
mean annual soil temperature is about 47 to 55 degrees F., and the frost-free season is approximately
150 to 165 days. This map unit covers about 1,625,000
acres (2,539 square miles).
Ustic Torriorthents make up about 55 percent of this
map unit, and Lithic Ustic Torriorthents about 25 percent. The remaining 20 percent of this unit is dominantly composed of moderately deep, light-colored,
clayey soils which overlie rippable bedrock at depths
of 20 to 40 inches. Outcrops of shale, sandstone, or
limestone also are included.

silty; gently sloping to
Ustic Torriorthents: These moderately deep to deep,
light-colored, well-drained soils have loamy textures
which are high in silt and contain less than 15 percent rock fragments. These soils are on gently sloping hills, ridges, foot slopes, and alluvial fans and
most commonly have slopes of 2 to 5 percent. Depth
to underlying rippable bedrock ranges from 20 to more
than 60 inches. Permeability is moderate, and the
shrink-swell potential is low to moderate. The frost
action potential is low. Typically, these soils are
moderately alkaline and calcareous throughout.

This map unit is in the northeastern part of the
state in southeastern Yuma and northeastern Kit Carson Counties along the Arikaree River and the South
Fork of the Republican River. The soils in this
unit occupy upland loess breaks. The soils formed in
loess.
Elevation is about 4,000 feet. Slopes range from 2
to 45 percent but are dominantly 3 to 25 percent.
The average annual precipitation is about 17 inches.
The mean annual soil temperature is about 55 degrees
F., and the frost-free season is approximately 155
days. This map unit covers 306,000 acres (478 square
miles).

Lithic Ustic Torriorthents are like the Ustic Torriorthents except depth to bedrock is less than 20 inches.
These soils are mainly used as rangeland with dry farm
cropping attempted In only a few areas. Most of the
unit is privately owned, but an extensive area in
Otero County is in the National Grasslands and is managed by- the U.S. Forest Service. Native vegetation
is mostly blue grama and galleta. Wheat and forage
sorghums are the crops grown, but failures due to
drought are common.

Ustic Torriorthents make up about 55 percent of this
map unit. The remaining 45 percent is composed of
soils with darker-colored surface layers; shallow and
moderately deep clayey soils; shallow, loamy soils on
uplands; and loamy, nearly level, alluvial soils.
Ustic Torriorthents: These deep, light-colored, welldrained soils have loamy textures which are high in
silt and contain less than 15 percent rock fragments.
These gently sloping to steep upland soils have
slopes of 2 to 45 percent, but most of the area has
slopes of less than 25 percent. Depth to bedrock is
over 60 inches. Permeability is moderate, and the
shrink-swell and frost action potentials are low.
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Low precipitation and high wind erosion hazard make
this unit generally unsatisfactory for cropland use.
Dustiness and low strength, along with shallow bedrock In some areas, are limiting to nonagricultural
uses.

41.

Elevations range from about 3,500 to 7,500 feet.
Slopes range from 2 to 50 percent. The average annual
precipitation ranges from about 10 to 15 inches. The
mean annual soil temperature is about 50 to 55 degrees
F., and the frost-free season is approximately 125 to
165 days. This map unit covers about 2,798,000 acres
(4,372 square miles).

LITHIC ÜSTIC TORRIORTHENTS—ÜSTIC TORRIORTHENTS:
loamy; sloping to steep

This map unit is mostly in the extreme northwestern
part of the state in western Moffat and western Rio
Blanco Counties. One area also is in south central
Chaffee County. The soils in this unit occupy mesas
and breaks in Moffat and Rio Blanco Counties and
formed in materials weathered in place from shale and
sandstone. In Chaffee County the soils occupy side
slopes of high terraces and formed in mixed and
stratified, gravelly and cobbly alluvium. Slopes are
mostly sloping to steep.

Lithic Ustic Torriorthents make up about 55 percent
of this unit and rock outcrop about 25 percent. The
remaining 20 percent of this unit is mainly composed
of moderately deep to deep, light-colored, welldrained loamy soils.

Elevations range from about 6,000 feet in Moffat and
Rio Blanco Counties to 9,000 feet in Chaffee County.
Slopes range from about 5 to 50 percent. The average
annual precipitation is about 14 inches. The mean
annual soil temperature is about 40 to 47 degrees F.,
and the frost-free season is approximately 75 to 125
days. This map unit covers about 593,000 acres (927
square miles).

Lithic Ustic Torriorthents: These shallow, lightcolored, well-drained, loamy soils usually contain
less than 35 percent rock fragments. The rock fragments which are present are mainly channery or flaggy.
These gently sloping to steep soils are on bedrockcontrolled uplands and have slopes of 2 to over 30
percent. Depth to hard bedrock is less than 20 inches.
Permeability in the soil is moderate, and the shrinkswell potential is low. The frost action potential is
low. Typically, these soils are mildly alkaline in
the surface and moderately alkaline in the lower part.
They may be calcareous throughout.

Lithic Ustic Torriorthents make up about 65 percent
of this map unit, and Ustic Torriorthents about 30
percent. The remaining 5 percent is mostly of rock
outcrop.

Rock outcrop makes up about a fourth of this unit and
is composed mainly of sandstone and shale. The outcrops are most common on the steeper breaks and along
drainageways.

Lithic Ustic Torriorthents: These shallow, lightcolored, well-drained soils have loamy textures and
usually contain less than 35 percent rock fragments,
but some contain up to 85 percent. These soils are
on sloping to steep uplands and mesas. Slopes range
from about 5 to 50 percent. Depth to bedrock is less
than 20 inches. Permeability is moderate, and the
shrink-swell and frost action potentials are low.
Typically, they have neutral to mildly alkaline surface layers and are moderately alkaline in the lower
part.

These soils are used primarily as rangeland but are
also used extensively by wildlife and for recreation.
Ownership is about 60 percent private and 40 percent
federal. The federal ownership is in western Colorado
and management is by the Bureau of Land Management.
Native vegetation of this unit in eastern Colorado is
mostly blue grama with scattered juniper. In western
Colorado vegetation Includes pinon. Juniper, sagebrushj squirreltail, Indian rlcegrass, muttongrass and
western wheatgrass.

Ustic Torriorthents: These soils are like the Lithic
Ustic Torriorthents except that depth to bedrock
rang.es from 20 to over 60 inches and they are generally on lesser slopes. Slopes typically range from
5 to 30 percent.

Low precipitation, low available water capacity, and
erodibllity are the major limitations to agricultural
use. Slope, depth to bedrock, and dustiness are limiting to nonagricultural uses.

These soils are used primarily as rangeland for sheep
and cattle but are also used extensively for wildlife
and recreation. About 95 percent of the unit is
federal land managed by the Bureau of Land Management,
and only about five percent is privately owned. Native vegetation is dominated by big sagebrush and
wheatgrasses.

43.

skeletal; nearly level

This map unit occurs In northeastern Rio Grande and
south central Saguache Counties. The soils in this
unit primarily occupy broad alluvial fans or terraces.
The dominant soils are formed in gravelly and sandy
alluvium.

Major limitations to agricultural uses are low precipitation, erosion hazard, and shallow soils. Slope,
depth to bedrock, and dustiness are the major soil
limitatioiis to nonagricultural uses.
42.

TYPIC USTORTHENTS:

Elevation is about 7,500 feet. Slopes are 0 to 2 percent. The average annual precipitation is about 7
inches. The mean annual soil temperature is about
45 degrees F., and the frost-free season is approximately 95 days. This map unit covers 40,000 acres
(63 square miles).

LITHIC USTIC TORRIORTHENTS, loamy—ROCK OUTCROPS:
gently sloping to steep

This map unit is in the western part of the state in
Moffat, Rio Blanco, Garfield, Mesa, Delta, Montrose,
San Miguel, Dolores, and Montezuma Counties; and
Morgan, Weld, Fremont, Pueblo, Huerfano, Otero, Bent,
Prowers, Baca, and Las Animas Counties in the eastern
part. The dominant soils in this unit occupy low
hills, upland breaks, and colluvial slopes. The soils
are mostly formed in materials weathered in place
from sandstone and shale. Some soils in Fremont,
Pueblo, and Huerfano Counties are formed in materials
weathered from limestone.

Typlc Ustorthents make up about 85 percent of this
map unit. The remaining 15 percent is mainly composed
of deep, well-drained, light-colored, loamy soils
underlain by coarse-textured sand and gravel.
Typlc Ustorthents: These deep, light-colored, moderately well-drained soils have loamy textures and contain more than 35 percent rock fragments. The rock
fragments Increase in amount as depth increases and
are mainly of gravel and cobble size. These soils
are on nearly level terraces and alluvial fans, and
slopes are domlnantly less than 2 percent. Depth
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to bedrock is over 60 inches, and depth to the seasonal high water table is 2.5 to 5 feet. Permeability
is rapid, the shrink-swell potential is low, and the
frost action potential is moderate. Typically, these
soils are moderately alkaline and calcareous throughout.

Elevations range from 3,500 to 6,000 in the eastern
part of the state. The elevation of this unit in
Moffat County is about 6,000 feet. Slopes range from
3 to 30 percent. Precipitation ranges from 12 to 18
inches in the eastern part of the state and averages
about 12 inches in Moffat County. The mean soil temperature is 50 to 55 degrees F., and the frost-free
season is approximately 140 to 165 days in the eastern
part of the state and approximately 100 days in Moffat
County. This map unit covers about 1,671,000 acres
(2,611 square miles).

These soils are used almost entirely as irrigated
cropland. Subirrigation is extensive. The unit is
all privately owned. Native vegetation is almost
nonexistent but was originally rabbltbrush, greasewood, sacaton, blue grama, and squirreltail. Major
crops are potatoes, barley, and alfalfa. Some lettuce, peas, spinach, cabbage, and cauliflower also
are grown.

Ustic Torripsamments make up abv-^.^. 75 percent of this
map unit. The remaining 25 percent of this unit is
composed of dune sand, soils with dark-colored surface
layers, and similar soils which are calcareous at
shallower depths.

Low available water capacity and cold climate are the
primary limitations for use as irrigated cropland.
High water table and frost action are the limiting
soil factors to nonagricultural uses.
44.

TYPIC TORRIPSAMMENTS:

Ustic Torripsamments: These deep, light-colored, excessively drained, sandy soils are formed in sand on
undulating uplands. Rock fragments may range from 0
to 14 percent but are typically less than 2 percent
and are limited mainly to gravel size. These soils
have characteristic dune-like relief and have slopes
of 2 to about 20 percent. Depth to bedrock is greater
than 60 inches. Permeability is rapid, and the shrinkswell and frost action potentials are low. Typically,
these soils are neutral throughout.

nearly level to steep

This map unit lies along the eastern side of the San
Luis Valley and occurs in southeastern Saguache,
eastern Alamosa and northwestern Costilla Counties.
The soils in this unit occupy fans, ridges, dunes,
and floodplains. They are mostly formed in wind-deposited sand from wind-worked alluvium.
Elevations range from about 7,600 to 8,000 feet.
Slopes range from 0 percent on the floodplains up to
about 30 percent in the dune areas. The average annual precipitation is about 8 inches. The mean annual
soil temperature is about 45 degrees F., and the frostfree season is approximately 95 days. This map unit
covers 184,000 acres (288 square miles).

Soil blowing, low available water capacity, and irregular slopes are limiting to irrigated crop production.
Excessive sandiness and slopes are limiting to nonagricultural uses.

Typic Torripsamments: These are deep, light-colored,
somewhat excessively drained, sandy soils and usually
contain less than 35 percent rock fragments. These
soils are on alluvial fans, valley sideslopes, reworked portions of alluvial terraces, and sloping
dune-like areas along the margins of intermountain
valleys. Slopes range from 0 to over 30 percent.
Depth to bedrock is over 60 inches. Permeability
is moderately rapid to rapid, and the shrink-swell
and frost action potentials are low. Typically, these
soils are mildly alkaline in the upper layers and
moderately alkaline and calcareous in the lower part.

46.

Elevation ranges from about 4,500 to 5,500 feet.
Slopes range from 2 to 25 percent. The average annual
precipitation is 13 inches. The mean soil temperature
is 50 to 55 degrees F., and the frost-free season is
approximately 150 to 160 days. This map unit covers
629,000 acres (983 square miles).
Ustic Torripsamments make up about 45 percent of this
unit and Ustollic Haplargids about 35 percent. The
remaining 20 percent of this unit is composed of similar soils with dark-colored surface layers and soils
having developed subsoils that contain more clay.

The very low annual precipitation, soil blowing, and
low available water capacity are limiting to agricultural uses. Dustiness, sandiness, and slope are
limiting to nonagricultural use.
ÜSTIC TORRIPSAMMENTS:

USTIC TORRIPSAMMENTS—USTOLLIC HAPLARGIDS, loamy:
gently sloping to moaerately steep

T M s map unit is in the eastern part of the state in
Weld, Morgan, Elbert, Lincoln, Cheyenne, and Las Animas Counties. The soils in this unit occupy uplands,
high terraces, and dunes and are formed in wind-deposited sands and wind-worked sandy alluvium.

Soils in this map unit are nearly all used as rangeland. Some areas are set aside for recreation use,
and wildlife is a secondary use in many areas. Most
of the unit is in private ownership; however, about
10 percent is federal land managed by the Bureau of
Land Management and by the U.S. Park Service. Native
vegetation is mostly Indian ricegrass, needlegrass,
spike dropseed, sand dropseed, and saltbush.

45.

These soils are mostly rangeland, but a few areas have
been developed for irrigated cropland using deep wells
and sprinkler systems. Nearly all areas are privately
owned. Native vegetation is dominated by sandreed
grass, blue grama, sand dropseed, needle-grass, and
sand sagebrush. Corn and alfalfa are the main irrigated crops.

Ustic Torripsamments: These deep, light-colored, excessively drained soils have sandy textures and contain very few rock fragments, which when present are
mainly of gravel size. These soils are on uplands
and have characteristic undulating, dune-like relief.
Slopes range from 2 to about 25 percent. Depth to
bedrock is greater than 60 inches. Permeability is
rapid, and the shrink-swell and frost action potentials are low. Typically, these soils are neutral
throughout.

gently sloping to steep

This map unit is mostly in the eastern part of the
state. The largest areas are in Morgan, Washington,
Logan, Yuma, El Paso, Pueblo, Kiowa, and Prowers Counties. Smaller areas are in Adams, Sedgwick, Phillips,
Cheyenne, Lincoln, Crowley, Otero, and Bent Counties.
One area is in south central Moffat County in the
northwestern part of the state. The soils in this
unit occupy uplands, hillocks, ridges, and dunes.
The dominant soils are formed in wind-deposited sands.
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Ustollic Haplargids: These deep, light-colored,
well-drained soils have loamy textures which are low
in clay content and contain less than 15 percent rock
fragments, most of which are of gravel size. These
soils are on gently to moderately sloping uplands,
and slopes range from 2 to about 10 percent. Depth
to bedrock is greater than 60 inches. Permeability
is moderately rapid to rapid, and the shrink-swell
and frost action potentials are low. These soils
are typically neutral in the upper layers and moderately alkaline and calcareous in the lower part.

Depth to bedrock ranges from less
inches. Permeability is moderate
rapid, the shrink-swell potential
and the frost action potential is
Typically, these soils are medium
acid.

Rock outcrop occurs throughout this map unit and is
composed mainly of metamorphic and igneous rocks,
but areas of sedimentary rocks also are included.
These outcrops occur as massive barren areas on
mountain peaks, as sheer cliffs, and as smaller outcrops intermingled with areas of shallow soils.
Slopes are extremely variable, commonly ranging from
about 10 to 150 percent. Rock slides and rubble
areas are common on the steeper slopes.

Soils in this map unit are used mostly as rangeland;
however, a few fields are dry farmed and a few areas
have sprinkler irrigated cropland. Nearly all is
privately owned. Native vegetation is mostly blue
grama, sandreed grass, sand dropseed, needlegrass,
and sand sagebrush. Corn and alfalfa are the important irrigated crops, and wheat is the principal
dry farm crop.

Soils in this unit are used almost exclusively for
wildlife, recreation, and watershed lands; however,
there is limited grazing by sheep in some areas. Except for very small acreages that are parts of mining claims, the land is federally owned. About half
the area is unvegetated except for mosses and lichens
on rocks. A wide variety of alpine forbs and shrubs,
along with a few grasses and sedges, vegetate the
turf-like slopes. Willows, sedges, and tufted hairgrass dominate the plant cover on the moist or meadowlike concave slopes.

Low annual precipitation, low available water capacity, soil blowing and irregular slopes are limiting
to crop production. Excessive sandiness and slopes
are limiting to nonagricultural uses.
47.

than 20 to over 40
to moderately
is low to moderate,
moderate to high.
to very strongly

PERGELIC CRYUMBREPTS, skeletal—PERGELIC
CRYOCHREPTS, skeletal—ROCK OUTCROP: sloping
to steep

Erosion hazard is high on this unit and revegetation
of eroded areas is slow and difficult. The unit is
severely limited for all uses that in any way disturb
the vegetation.

This map unit is comprised of the alpine areas in the
state, most of which straddle the continental divide
from north to south. The soils in this unit occupy
alpine slopes and alpine meadows, and the unit includes massive mountain peaks, rock outcrops, and
rock slides. The soils are formed in materials
weathered in place or locally transported largely
from crystalline rocks.

48.

TYPIC ARGIAQUOLLS, loamy—AERIC HALAQUEPTS,
clayey—TYPIC HAPLAQÜ0LLS, loamy: nearly level

This map unit is in the south central part of the
state in the San Luis Valley. These soils occupy
floodplains, low terraces, and alluvial fans and are
formed in mixed alluvium.

Elevation ranges from about 11,000 to 14,500 feet.
Slopes dominantly range from 2 to 50 percent. The
average annual precipitation ranges from 30 to 50
inches. The mean soil temperature is about 30 to 35
degrees F., and freezing temperatures occur in every
month of the year. This map unit covers 2,400,000
acres (3,750 square miles).
Pergelic Cryumbrepts make up about 25 percent of this
map unit, Pergelic Cryochrepts about 10 percent, and
rock outcrop about 45 percent. The remaining 20 percent is composed of wet, cold, dark-colored, poorly
drained soils where water collects; and light-colored,
well-drained soils where trees are the major vegetation.
Pergelic Cryumbrepts: These shallow to moderately
deep, dark-colored, well-drained, loamy soils usually
contain 35 to 85 percent rock fragments, most of which
are angular and greater than 3 inches in diameter.
These are the soils of the high mountains above timberline. Slopes range from about 10 to greater than
50 percent but include small areas of lesser slopes.
Depth to bedrock ranges from less than 20 to over 40
inches. Permeability is generally moderate to moderately rapid. The shrink-swell potential is low to
moderate, and the frost action potential is moderate
to high. Typically these soils are strongly or very
strongly acid throughout.

The elevation "is about 7,500 feet. Slopes are less
than 2 percent. The average annual precipitation is
about 7 inches. The mean annual soil temperature is
about 45 degrees F., and the frost-free season is approximately 95 days. This map unit covers about
219,000 acres (342 square miles).
Typic Argiaquolls make up about 30 percent of this
map unit. Aerie Halaquepts about 25 percent, and
Typic Haplaquolls 20 percent. The remaining 25 percent of this unit includes somewhat poorly and poorly
drained, saline-alkali alluvial soils on floodplains;
and light-colored, well-drained soils which are very
strongly alkaline.
Typic Argiaquolls: These deep, dark-colored, poorly
drained soils have loamy textures and generally have
less than 15 percent rock fragments within the soil
profile. They are nearly level alluvial soils on
floodplains and fans and typically have slopes of
0 to 2 percent. Depth to bedrock is more than 60
inches, and depth to the seasonal high water table
is 1 to 1.5 feet. Permeability is moderately slow
to slow, and flooding is frequent for brief periods.
They have a moderate shrink-swell potential and high
frost action potential. They are typically neutral
In the upper layers and moderately alkaline in the
lower part.

Pergelic Cryochrepts: These shallow to moderately
deep, light-colored, well-drained, loamy soils usually contain more than 35 percent rock fragments,
mostly cobble to boulder size. They are gently
sloping to steep soils on mountaintops and mountainsides, have slopes ranging from about 10 to 50 percent
or more, but include small areas of lesser slopes.

Aerie Halaquepts: These deep, light-colored, poorly
drained soils have loamy surface layers and clayey
subsoils and generally contain less than 15 percent
rock fragments within the soil profile. They are on
20

nearly level floodplalns and typically have slopes
ranging from 0 to 2 percent. Depth to bedrock is
more than 60 inches, and depth to the seasonal high
water table is .5 to 2 feet. Permeability is slow
to very slow and flooding is rare and brief. They
have high shrink-swell and frost action potentials.
They are typically strongly alkaline and contain
free salts in the upper layers.
Typic Haplaquolls: These deep, dark-colored, poorly
drained soils typically have loamy textures in the
upper part and sandy textures in the lower part.
Rock fragments generally comprise less than 15 percent by volume. They are nearly level alluvial soils
on floodplains and low terraces, and slopes normally
range from 0 to 2 percent. Depth to bedrock is more
than 60 Inches, and depth to the seasonal high water
table is 1 to 2.5 feet. Permeability is moderate,
flooding is common, and duration may be long. They
have a moderate shrink-swell potential and high frost
action potential. They are slightly acid to moderately alkaline in reaction.
These soils are used principally for irrigated hay
and pasture, irrigated cropland, wetland wildlife
habitat, and as rangeland. Nearly all areas are In
private ownership. Native vegetation is dominantly
tufted hairgrass, alkali sacaton, wheatgrasses, and
sedge. Where drains are installed, potatoes and
barley are common irrigated crops.
Poor drainage, excess salts, and cold climate are
the major limitations to irrigated crop production,
and poor drainage and flooding severely limit the
potential for most nonagricultural uses. The potential for wetland wildlife habitat development is
good.
49.

TYPIC CRYAQUOLLS—ARGIC CRYAQUOLLS—CUMULIC
CRYAQUOLLS: loamy; nearly level and gently
sloping

This map unit is mostly in Jackson and Grand Counties
in the north central part of the state. Isolated
areas also occur in Summit, Park, Custer, and Conejos
counties. The soils in this unit occupy high mountain meadow areas on floodplains, low terraces and
fans. The soils formed in mixed alluvium.
Elevation ranges from about 7,800 to 10,000 feet.
Slopes range from 0 to 5 percent. The average annual
precipitation ranges from 12 to 20 inches. The mean
annual soil temperature ranges from 35 to 45 degrees
F., and the frost-free season is approximately 30 to
90 days. This map unit covers 263,000 acres (411
square miles).
Typic Cryaquolls make up about 25 percent of this
map unit, Argic Cryaquolls about 25 percent, and
Cumulic Cryaquolls about 20 percent. The remaining
30 percent is composed of similar poorly drained
soils having highly organic surface layers and
better drained soils occurring in areas having
slightly higher elevations.
Typic Cryaquolls: These deep, dark-colored, cold,
poorly drained, loamy soils contain less than 35
percent rock fragments. They are nearly level to
gently sloping soils on floodplains and alluvial
fans and have slopes of 0 to 5 percent. Depth to
bedrock is greater than 60 inches, and depth to the
seasonal high water table is 0 to 1.5 feet. These
soils are commonly subject to flooding over brief
periods. Permeability is moderately slow, shrinkswell potential is moderate, and the frost action

potential xs high. Typically, these soils are medium acid in the upper layers and slightly acid in
the lower part.
Argic Cryaquolls are similar to the Typic Cryaquolls
except they have more strongly developed subsoils.
Cumulic Cryaquolls differ from Typic Cryaquolls in
that they have dark surface layers which extend below a depth of 20 inches.
Soils in this map unit are nearly all used for irrigated hay or pasture. A few of the wettest areas are
used for wildlife. The unit is in private ownership.
Native vegetation is mostly sedge, rush, and tufted
hairgrass with willows adjacent to streams. The more
improved fields have clovers or alfalfa added for hay
production.
Poor drainage and short growing season are limiting
to irrigated crop production. Wetness and flooding
are limiting to nonagricultural uses.
50.

ARIDIC ARGIBOROLLS—LITHIC ARGIBOROLLS:
skeletal; sloping to steep

This map unit is mostly in the San Luis Valley in
Saguache, Rio Grande, Alamosa, and Costilla Counties.
Two small areas are in south central Las Animas
County.. The soils in this unit occupy fans, foothills,
and mountain sideslopes in the San Luis Valley and
basalt-capped mesas and breaks in Las Animas County.
The soils formed in materials weathered from a variety
of igneous and metamorphic rocks.
Elevations range from about 8,000 to 11,000 feet.
Slopes range from 2 to 50 percent. The average annual
precipitation ranges from about 10 to 20 inches. The
mean soil temperature is about 40 to 45 degrees F.,
and the frost-free season is approximately 30 to 75
days. This map unit covers 150,000 acres (234 square
miles).
Aridic Argiborolls make up about 25 percent of this
map unit and Llthic Argiborolls about 20 percent.
The remaining 55 percent is composed of similar soils
having colder temperatures and at higher elevations;
other similar soils which have a slightly higher amount
of precipitation; soils with light-colored surface
layers and a woodland type of vegetation; and some
areas of rock outcrop.
Aridic Argiborolls: These moderately deep and deep,
dark-colored, well-drained loamy soils generally have
more than 35 percent rock fragments. They are on gentlj
sloping to steep footslopes, mesas, valley sideslopes
and alluvial fans and have slopes ranging from 2 to
over 30 percent. Depth to bedrock ranges from 20 to
over 60 inches. Permeability is moderate to moderately rapid, and shrink-swell and frost action potentials
are generally low. Typically, they are mildly alkaline
in the surface layers and moderately alkaline in the
lower part.
Lltftlc Argiborolls: These shallow, dark-colored, welldrained soils have clayey or loamy textures and contain from 35 to 85 percent rock fragments. They are
on moderately sloping to steep upland hills and ridges
In the foothill areas with slopes ranging from 6 to
over 30 percent. They also are on gently sloping to
moderately steep basalt-capped mesas having slopes
ranging from 3 to about 25 percent. Depth to bedrock
Is less than 20 Inches. Permeability ranges from
moderate on the loamy areas to slow on the clayey
areas. The shrink-swell and frost action potentials

are low. Typically, these soils are slightly acid
to mildly alkaline.

52.

The soils of this unit are used mainly as rangeland,
by wildlife and for recreation. Nearly all is privately owned, but some is federal land managed by the
Bureau of Land Management. Native vegetation is
dominated by pinon pine and juniper with an understory of wheat and needle grasses, Indian ricegrass,
squlrreltail, and muttongrass. Droughtiness, stones,
and slope are limiting to agricultural uses. The
slope and depth to bedrock are limiting to most nonagricultural uses; however, selected areas have good
potential for cabins and homesites.

This map unit is mostly in the western part of the
state in Rio Blanco, Mesa, Delta, Gunnison, Montrose,
San Miguel, Dolores, Montezuma, La Plata, and Archuleta Counties. Two areas are In the eastern part of
the state in Douglas and Elbert Counties. The soils
in this unit in the western part of the state are
mostly on mountainsides, mesas, and benches. The
dominant soils formed in materials weathered in
place from shale or sandstone. In parts of Rio Blanco
County the soils in this unit formed in wind-laid
materials. In Douglas and Elbert Counties the soils
in this unit formed in old, mixed outwash on uplands.

51.

ARIDIC ARGIBOROLLS, loamy—ROCK OUTCROP:
moderately steep and steep

ARIDIC ARGIBOROLLS—ARIDIC HAPLOBOROLLS:
clayey; gently sloping to steep

Elevations range from about 6,000 to 9,000 feet.
Slopes range from 2 to 50 percent. The average annual
precipitation ranges from about 15 to 25 inches. The
mean soil temperature is about 47 degrees F., and the
frost-free season ranges from 80 to 115 days in unit
In the western part of the state. In Douglas and
Elbert Counties the mean soil temperature for this
unit is about 47 degrees F., and the frost-free season is approximately 115 to 125 days. This map unit
covers about 1,449,000 acres (2,264 square miles).

This map unit is in the extreme north central part of
the state in Larimer County. The soils in this unit
occupy upland hills and mountainsides. The dominant
soils formed in materials weathered in place from
granite, gneiss, and schist. Rock outcrop is intermingled throughout the unit.
Elevations range from about 6,000 to 8,500 feet.
Slopes dominantly range from 15 to 50 percent. The
average annual precipitation ranges from about 15
to 20 Inches. The mean soil temperature is about
45 to 47 degrees F., and the frost-free season is
approximately 90 to 120 days. This map unit covers
about 147,000 acres (230 square miles).

Aridlc Argiborolls make up about 60 percent of this
map unit and Arldic Haploborolls about 20 percent.
The remaining 20 percent is composed of similar soils
having loamy textures; colder soils at the higher
elevations; rock outcrop is interspersed along the
breaks, and dark-colored, poorly drained soils occur
along streams and In depressed areas.

Arldic Argiborolls make up about 35 percent of this
map unit, and rock outcrop about 20 percent. The
remaining 45 percent of this unit is composed of
similar soils which are less than 20 inches to bedrock; light-colored soils which support woodlands; and
soils which have deep, dark-colored surface layers
extending below a depth of 15 Inches.

Aridlc Argiborolls: These moderately deep to deep,
dark-colored, well-drained, clayey soils usually contain less than 35 percent rock fragments. They are
gently sloping to steep soils on mesas, valley sideslopes, alluvial fans, and old terraces and have slopes
ranging from 2 to 40 percent or more. Depth to bedrock ranges from 20 to 50 inches or more. Permeability
is slow, the shrlnk-swell potential is high, and the
frost action potential is moderate. Typically, these
soils are neutral to mildly alkaline in the upper
layers and mildly or moderately alkaline in the lower
part.

Aridlc Argiborolls: These moderately deep to deep,
dark-colored, loamy soils usually contain less than
35 percent rock fragments, but some contain up to
85 percent. They are moderately steep to steep soils
on mountainsides, hills and crests, and valley sideslopes and have slopes of 15 to 50 percent. Depth
to bedrock ranges from 20 to more than 60 inches.
Permeability, shrlnk-swell potential, and frost
action potential are moderate. Typically, these
soils are neutral to mildly or moderately alkaline
In the lower part.

Aridlc Haploborolls: These soils are similar to the
Arldic Argiborolls except that they have less developed subsoils.
These soils are used primarily as grazable woodland
and as rangeland. There is some wood cutting, mostly ponderosa pine, a few areas of nonirrigated cropland, and a very minor amount of irrigated cropland.
Wildlife use of the unit is moderate to high. About
half of the total area is privately owned and about
half is federal land, some managed by the U.S. Forest
Service and some by the Bureau of Land Management.
Native vegetation ranges from open stands of ponderosa pine to dense oakbrush to mixed stands of shrubs
and grass.

Rock outcrop occurs Intermittently throughout the
area, and granite and schist are the main types of
rocks. Rock outcrops are most common along drainageways, on the steeper slopes, at crests of rises, and
where there are sharp breaks in the relief.
Soils in this map unit are used primarily as rangeland but are also used for wildlife, recreation, and
homesites. Nearly all is privately owned, but some
Is federal land and within the National Forest.
Native vegetation is a mixture of shrubs and grasses
such as mountain mahogany, skunkbrush, western wheatgrass, little bluestem, and needlegrasses.

Cold climate, slow permeability, and slopes are limiting to agricultural uses. Potential development for
homesites, cabins, and recreation facilities is good
in selected areas. Potential for development of wildlife habitat, particularly for deer and grouse, is
good.

Droughtiness and slopes are the limiting factors to
agricultural uses. Depth to bedrock and slope are
limiting to nonagricultural uses; however, selected
areas have good potential for cabins and homesites.
The unit has good potential for development as wildlife habitat.
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ARIDIC CALCIBOROLLS, skeletal—ARIDIC CALCIBOROLLS, loamy: sloping to steep

This map unit is in the west central part of the state
in western Eagle, southeastern Garfield, northwestern
Pitkin, and southern Chaffee Counties. The soils in
this unit occupy benches, mountain slopes, fans, high
terraces, and terrace breaks. The soils are largely
formed from colluvial material and gravelly, cobbly
outwash material strongly influenced by sedimentary
rocks.
Elevation ranges from 7,000 to 9,000 feet. Slopes
range from 2 to 50 percent. The average annual precipitation is about 14 inches. The mean soil temperature is about 47 degrees F., and the frost-free
season is approximately 75 to 110 days. This map
unit covers 65,000 acres (102 square miles).
Aridic Calciborolls make up about 40 percent of this
map unit. The remaining 60 percent of this unit is
composed mainly of similar soils which lack a calcic
horizon (a horizon with higher than 15 percent calcium carbonate equivalent) and similar light-colored
soils which also lack a calcic horizon. Also included are soils less than 20 inches to bedrock.
Aridic Calciborolls: These moderately deep and deep,
dark-colored soils have loamy textures. About onehalf contain more than 35 percent rock fragments, and
half contain less than 35 percent. They are on gently sloping to steep uplands and alluvial fans and
have slopes ranging from 2 to over 30 percent. Depth
to bedrock ranges from 20 to over 60 inches. Permeability is moderate to rapid, and the shrink-swell
and frost action potentials are low. Typically,
these soils are moderately alkaline and calcareous
throughout and have a calcic horizon (a horizon at
least 6 inches thick which contains more than 15 percent calcium carbonate equivalent).
These soils are used as rangeland and irrigated hay
and pastureland. Almost all of it is privately owned.
Native vegetation is shrub and grass with a few pinon.
Big sagebrush, rabbitbrush, winterfat, wheatgrasses,
blue grama, and needlegrasses are the most abundant
plants.
The dry, cold climate, droughtiness, and slopes are
limiting to agricultural uses. Potential for homesites, cabins, and recreational uses is good, even
though slope often is excessive.
54.

TYPIC CRYOBOROLLS:
sloping

skeletal; nearly level to

Typic Cryoborolls make up about 50 percent of this
map unit. The remaining 50 percent is composed of
similar soils having more strongly developed subsoils and dark-colored, poorly drained soils in
areas where water collects from snow melt; soils
less than 40 inches to bedrock; and soils which
contain less than 35 percent rock fragments.
Typic Cryoborolls: These deep, dark-colored, welldrained, cold, loamy and sandy soils contain from
35 to 85 percent rock fragments. They are on nearly
level to strongly sloping alluvial fans, terraces,
outwash plains, glacial moraines, eskers and gently
rolling to moderately steep upland hills and ridges.
Slopes range from 0 to about 30 percent. Depth to
bedrock ranges from 40 to over 60 inches. Permeability is moderate to rapid, and the shrink-swell
and frost action potentials are low. Typically,
they are neutral or mildly alkaline in reaction.
Soils in this unit are used almost entirely as rangeland. Deer and elk from adjacent national forest
land also graze these areas. Most of this unit is
privately owned. Native vegetation is big sagebrush,
pine needlegrass, bluebunch wheatgrass, sheep fescue
and mountain muhly.
Droughtiness, climate, and stones are limiting to
agricultural use. Shallow soils, stones, and slopes
limit the potential for most nonagricultural uses
except for wildlife habitat.
55.

TYPIC CRYOBOROLLS, loamy—ROCK OUTCROP:
sloping to steep

This map unit occurs throughout the mountainous region of the state. The largest areas are in Grand,
Summit, and Park Counties. Smaller areas are in
Routt, Jackson, Larimer, Clear Creek, Teller, Lake,
Chaffee, Gunnison, Fremont, Custer, Saguache, Mineral,
Conejos, Rio Blanco, San Miguel, and Dolores Counties.
The soils in this unit occupy subalpine mountainsides, mesas, upland benches, and old high terraces
and fans. The soils formed in a wide variety of materials consisting of glacial till and outwash,
weathered sandstone, shale, disintegrated granite,
and stony and cobbly, coarse-textured alluvium. Rock
outcrop is interspersed throughout this unit.
Elevation ranges from about 8,000 to 10,500 feet.
Slopes range from about 2 to 50 percent. The average
annual precipitation ranges from 15 to 20 inches.
The mean soil temperature is about 38 to 42 degrees
F., and the frost-free season is approximately 25 to
65 days. This map unit covers 1,281,000 acres (2,002
square miles).

This map unit is in northeastern Jackson, southeastern Hinsdale, and extreme north central Archuleta
Counties. The soils in this unit occupy uplands,
outwash plains, and fans. The soils in this unit
occurring in Jackson County are formed from sandy,
gravelly outwash materials and wind-deposited sand.
In Archuleta and Hinsdale Counties, this unit occurs
in open grassland park areas and narrow valleys. The
soils formed from materials weathered in place or
locally transported from sandstone or shale.

Typic Cryoborolls make up about 50 percent of this
map unit and rock outcrop about 20 percent. The
remaining 30 percent is composed of similar soils
having more strongly developed subsoils; similar soils
having sandy textures and more rock fragments; soils
with high amounts of free lime (calcic horizons);
soils less than 20 inches to bedrock; and lightcolored soils supporting woodlands.

Elevations range from about 8,000 to 8,500 feet.
Slopes dominantly range from about 0 to 30 percent.
The average annual precipitation ranges from 15 to
25 inches. The mean soil temperature is about 40
degrees F., and the frost-free season is approximately 65 days. This map unit covers about 47,000 acres
(73 square miles).

Typic Cryoborolls: These moderately deep and deep,
dark-colored, well-drained, loamy soils usually contain less than 35 percent rock fragments, but some
areas contain a higher percentage. They are on sloping to steep upland hills, ridges, mountain slopes,
and on alluvial fans and high terraces, or glacial
outwash areas. Slopes range from about 2 to more
than 30 percent. Depth to bedrock ranges from 20 to
60 or more Inches. Permeability, shrink-swell poten-

tial, and frost action potential are usually moderate. Typically, they are neutral to moderately
alkaline in reaction.

about 20 to over 60 inches. Permeability is variable
and ranges from slow to rapid depending on the amount
of clay and the percentage and size of rock fragments.
The shrink-swell and frost action potentials are most
likely to be moderate. Typically, these soils are
medium acid to neutral in the upper part and slightly
acid to moderately alkaline in the lower part.

Rock outcrop occurs intermittently throughout the
area. The type of rock that is exposed varies from
area to area and is commonly associated with sharp
breaks in relief or occurs along the sides of drainageways.

These soils are used as grazable woodland, rangeland,
recreation land, wildlife habitat, and, in a few
areas, for woodland harvest. A few included areas
are used for irrigated hay and pasture. About 75 percent of the total area is federal land, much within
national forests; but many areas outside the forests
are managed by the Bureau of Land Management. Native
vegetation is quite variable; spruce-fir, aspen, and
lodgepole pine dominate most of the north, facing exposures. Ponderosa pine, oakbrush, and big sagebrush
with grass understory are dominant on the other exposures.

These soils are used almost entirely as rangeland;
however, many areas adjacent to streams are irrigated
to produce hay or pasture. Elk and deer frequent
most of the areas, particularly during winter months.
About 70 percent of the areas is privately owned,
and the other 30 percent is federal land managed by
the Bureau of Land Management. Native vegetation is
a sparse cover of muttongrass, western wheatgrass,
pine needlegrass, and in some areas big sagebrush.
Where irrigated, sedges, tufted hairgrass, timothy,
red top, and rushes are dominant.

Cold climate and slope are limiting to agricultural
uses. Potential for continued change in use to recreation is food, even though slopes are limiting to
many areas. Potential for development of additional
ski areas is good. Potential for increased wildlife
developments is also good.

The dry, cold climate and broken slopes are limiting
to agricultural uses. Slopes, rock outcrops, and
shallow soils limit the potential for nonagricultural
uses other than for wildlife.
56.

TYPIC CRYOBOROLLS, clayey—TYPIC CRYOBORALFS,
skeletal; moderately steep and steep

57.

This map unit is primarily in the western part of the
state. The largest areas are in Rio Blanco, Garfield,
Eagle, and Pitkin Counties. Smaller areas are in
Mesa, Gunnison, Montrose, Ouray, Montezuma, La Plata,
Hinsdale, Archuleta, Mineral, Saguache, Rio Grande,
Conejos, and Costilla Counties. The soils in this
unit dominantly occupy mountainsides. The soils
formed in materials weathered in place from shale
and sandstone at the lower elevations and from igneous and metamorphic rocks at the higher elevations.

TYPIC CRYOBOROLLS—TYPIC CRYORTHENTS:
sloping to steep

clayey;

This map unit is mostly in Mesa and Montrose Counties
in the western part of the state. Smaller areas are
in Moffat, Routt, Jackson, Larimer, Ouray, Gunnison,
Saguache, Fremont, Custer, and Costilla Counties.
The dominant soils in this unit occupy benches, mountainsides, and alluvial fans and formed in materials
weathered in place from shale or sandstone. Some of
the smaller areas of this unit occupy alluvial fans
and old, high terraces and valley-filled sideslopes.
The soils in these areas formed in materials locally
transported from weathered sedimentary rocks.

Elevations range from about 7,000 feet in Rio Blanco
County to 11,500 feet in Costilla. Slopes range
from about 15 to 50 percent. The average annual
precipitation ranges from 15 to 25 inches. The
mean soil temperature is about 35 to 42 degrees F.,
and the frost-free season is approximately 20 to 85
days. This map unit covers about 2,909,000 acres
(4,545 square miles).

Elevations range from about 8,000 to 10,000 feet.
Slopes range from about 3 to 50 percent. The average
annual precipitation ranges from about 15 to 20
inches. The mean soil temperature is about 40 to 45
degrees F., and the frost-free season is approximately
45 to 85 days. This map unit covers about 364,000
acres (569 square miles).

Typic Cryoborolls make up about 40 percent of this
map unit and Typic Cryoboralfs about 35 percent.
The remaining 25 percent of this unit is composed of
rock outcrops; shallow soils less than 20 inches to
bedrock; and soils with weakly developed subsoils.

Typic Cryoborolls make up about 45 percent of this
map unit and Typic Cryorthents about 15 percent. The
remaining 40 percent of this unit is composed of similar soils with more strongly developed subsoils; soils
with dark-colored surface layers which extend to
depths greater than 16 inches; soils with bedrock
within a depth of 20 inches; soils which contain more
than 35 percent rock fragments; similar soils at the
lower elevations with slightly warmer temperatures
and longer growing seasons; and rock outcrop.

Typic Cryoborolls: These moderately deep and deep,
dark-colored, well-drained, clayey soils usually
contain less than 35 percent rock fragments but moderately steep to steep soils on mountainsides, hills,
and crests, and have slopes of 15 to 50 percent.
Depth to bedrock is usually over 40 inches but ranges
from 20 to over 60 inches. Permeability is slow or
moderately slow, shrink-swell potential is high or
moderate, and the frost action potential is moderate.
Typically, these soils are neutral or mildly alkaline
in the surface layers and mildly or moderately alkaline in the lower part.

Typic Cryoborolls: These moderately deep and deep,
dark-colored, clayey soils usually contain less than
35 percent rock fragments but sometimes contain as
much as 85 percent. They are gently sloping to steep
soils on mountainsides, hills and crests, valley sideslopes and alluvial fans and have slopes of 3 to 50
percent. Depth to bedrock is usually over 40 inches
but ranges from 20 to over 60 inches. Permeability
is slow or moderately slow, shrink-swell potential
is high or moderate, and the frost action potential
is moderate. Typically, these soils are neutral or
mildly alkaline in the surface layers and mildly or
moderately alkaline in the lower part.

Typic Cryoboralfs: These moderately deep to deep,
light-colored, well-drained soils have loamy or clayey
textures and usually contain from 35 to 85 percent
rock fragments. They are moderately steep to steep
soils on mountainsides and crests and have slopes of
15 to about 50 percent. Depth to bedrock ranges from
24
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developed subsoils. These deep and moderately deep,
dark-colored, well-drained soils have loamy textures.
Rock fragments range from a few to greater than 35
percent. They are on gently sloping to steep mountainsides and alluvial fans and have slopes of 2 to
25 or more percent. Depth to bedrock ranges from 20
to more than 60 inches. Permeability is typically
moderate. They have low to moderate shrink-swell and
frost action potentials. They, typically, range in
reaction from neutral throughout to soils having calcareous lower horizons.

Typic Cryorthents: These moderately deep, light-colored, well-drained clayey soils contain less than 35
percent rock fragments. They are moderately sloping
to steep soils on mountainsides and crests and have
slopes of 5 to 50 percent. Depth to bedrock is usually between 20 to 40 inches. Permeability is slow
or moderately slow. The shrink-swell potential is
high or moderate, and the frost action potential is
moderate to high. Typically, these soils are neutral
or mildly alkaline.
Soils in this map unit are used primarily as rangeland, grazable woodland, and wildlife land. About
40 percent is private land; and about 60 percent is
federal land, most of which is managed by the Bureau
of Land Management. Native vegetation is mostly
Gambell oak with clusters of ponderosa pine and open
parks of big sagebrush, fescue, wheatgrass, bluegrass
and needlegrass.

These soils are used almost exclusively as rangeland,
grazed by both cattle and sheep, but most areas are
also grazed by deer. About one-half of the area in
this map unit is federal land managed by the Bureau
of Land Management. Native vegetation is usually
dominated by big sagebrush. Wheatgrasses, fescues,
bromes, blue grasses, and elk sedge furnish most of
the forage for grazing.

Slopes and cold climate limit agricultural uses and
potential. Low strength, shrink-swell and slopes
are limiting to nonagricultural uses; however, selected sites have good potential for cabin and recreational development. Potential for expanded wildlife habitat development, particularly for deer, is
good.

The cold climate is severely limiting to all but the
most frost-tolerant crops, and the low summer precipitation and steep slopes reduce the suitability
even for these. Steep slopes, shrink-swell, frost
action, and frequent stoniness are limiting soil factors to nonagricultural uses.

58.
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ARGIC CRYOBOROLLS—TYPIC CRYOBOROLLS:
gently sloping to steep

loamy;

ARGIC CRYOBOROLLS—CRYIC PALEBOROLLS:
nearly level to moderately steep

loamy;

This map unit is in the northwestern part of the state
in Moffat, Rio Blanco, Routt, and Jackson Counties.
The soils in this unit primarily occupy mountainsides
and ridges. They formed in materials weathered in
place from sandstone or shale. An area in Jackson
County occupies glacial moraines, high terraces, and
fans and the soils formed in outwash and alluvium.

This map unit is widely distributed in the mountainous part of the state with the most extensive areas
in Gunnison, Saguache, Jackson, Park, and Custer
Counties. Small areas also occur in Garfield, Mesa,
Montrose, Ouray, Dolores, Montezuma, La Plata, Mineral, Conejos, Costilla, Huerfano, and Fremont Counties.
The soils in this unit occupy benches, mountainsides,
high terraces, hills, ridges, fans, till plains, moraines, and valley sideslopes. They formed in residuum from a variety of crystlline and sedimentary
rocks, glacial outwash, and colluvial-alluvial mater-*
ial.

Elevations range from 7,500 to 8,500 feet. Slopes
range from 0 to 30 or more percent. The average
annual precipitation ranges from 15 to 20 inches.
The mean soil temperature is about 40 to 45 degrees
F., and the frost-free season is approximately 40 to
55 days. This map unit covers about 637,000 acres
(995 square miles).

Elevations range from about 8,000 to 11,000 feet.
Slopes range from 2 to 50 percent. The mean annual
precipitation ranges from 15 to 30 inches. The mean
soil temperature is about 38 to 45 degrees F., and
the frost-free season is approximately 30 to 75 days.
This map unit covers about 1,545,000 acres (2,414
square miles).

Argic Cryoborolls make up about 45 percent of this
map unit and Cryic Paleborolls about 45 percent.
The remaining 10 percent is composed of soils with
less-developed subsoils; some sandy soils and some
clayey soils; and small areas of rock outcrop.

Argic Cryoborolls make up about 60 percent of this
map unit and Typic Cryoborolls about 20 percent.
The remaining 20 percent of this unit includes darkcolored soils lacking developed subsoils; areas of
light-colored soils; soils with clayey subsoils; and
areas'of rock outcrop.

Argic Cryoborolls: These moderately deep to deep,
well-drained, dark-colored, loamy soils usually contain less than 35 percent rock fragments but sometimes will contain up to 85 percent. They are nearly
level to moderately steep soils of the high mountains
and occur on valley sideslopes, ridge crests, and alluvial fans. They have slopes of 0 to 30 percent or
more. Depth to bedrock is usually between 20 and 60
inches but is deeper than this in some areas. Permeability and the shrink-swell and frost action potentials generally are moderate. Typically, these
soils have neutral surface layers grading to moderately alkaline in the lower part.

Argic Cryoborolls: These deep and moderately deep,
dark-colored, well-drained soils have loamy or clayey
over loamy textures, and much of the area contains a
high percentage of rock fragments in the lower layers.
They are on gently sloping to steep mountainsides and
ridges and have slopes of 2 to 50 percent. Depth to
bedrock ranges from 20 to more than 60 inches. Permeability ranges from moderately slow to moderately
rapid. They have a moderate to low shrink-swell potential, and frost action potential is dominantly
moderate but ranges from low to high. They are typically neutral in the upper part and calcareous in the
lower part but may remain neutral throughout.

Cryic Paleborolls: These deep, dark-colored, welldrained, loamy soils usually contain less than 35
percent rock fragments. They are on nearly level to
moderately steep mountainsides, ridge crests, and alluvial fans and have slopes of 0 to 30 percent or
more. Depth to bedrock is usually more than 60 inches
but may be within 40 inches in some areas. Permeability and shrink-swell potential are generally

Typic Cryoborolls: These soils are very similar to
the Argic Cryoborolls but differ in lacking strongly
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moderate, and the frost action potential is moderate
to high. Typically, these soils are neutral to mildly alkaline in the surface layers and neutral to moderately alkaline in the lower part.

on gently sloping to steep uplands, alluvial fans and
terraces, and have slopes of 2 to 30 or more percent.
Depth to bedrock ranges from 20 to 60 or more inches.
Permeability is slow, the shrink-swell potential is
high, and the frost action potential is low. Typically, these soils have neutral to mildly alkaline surface layers and are mildly or moderately alkaline in
the lower part.

These soils are used almost entirely as rangeland although wildlife also utilizes the range along with
the cattle and sheep. There are a few small fields
of nonirrigated cropland, mostly oats for hay. Nearly
all is private land, but there are scattered inclusions of federal land managed by the Bureau of Land
Management. Vegetation is mostly Gambell oak, big
sagebrush, Idaho fescue, and wheat and blue grasses.
There are a few areas of ponderosa pine and aspen.

These soils are used as rangeland, irrigated cropland,
and recreation and homesite development. Most is private land except for scattered areas of federal land,
some managed by the Bureau of Land Management, and
some within national forests. Native vegetation in
most areas is Gambell oak and big sagebrush with an
understory of fescue, wheat, needle and blue grasses.
Some areas have pinon and juniper, and others have
clusters of ponderosa pine and aspen.

Cold climate severely limits agricultural potential.
Low strength, shrink-swell, and frost action are limiting to most nonagricultural uses, but the potential
for recreation and wildlife development is good.
60.

Cold climate and slope are the major limitations to
agricultural potential. The close proximity to major
winter recreation areas and the natural beauty of
the area lead to a high potential for development
of homesites, recreation, and related commercial developments.

ARIDIC HAPLOBOROLLS , loamy—TORRIORTHENTIC
HAPLOBOROLLS, loamy—ARIDIC ARGIBOROLLS,
clayey: gently sloping to steep

This map unit is widely distributed in the northwestern and central parts of the state. The largest areas
are in Rio Blanco, Garfield, Eagle, Pitkin, Chaffee,
and Larimer Counties. Smaller areas are in Mesa,
Fremont, Saguache, Conejos, Costilla, Douglas, and
Huerfano Counties. This map unit occupies a wide
range of landscapes. In Rio Blanco, Garfield, Eagle,
Pitkin, Costilla, and Larimer Counties the most common landscapes are mountainsides, mesas, and canyons.
In the other areas the landscapes are dominantly terraces, fans, valley sideslopes, narrow valleys and
floodplains. The soils in most of the unit formed in
materials weathered in place from sandstone, shale
and igneous rocks. Some of the soils formed in gravelly, sandy, and cobbly alluvium and glacial outwash.

61.

LITHIC HAPLOBOROLLS, skeletal—ROCK OUTCROP:
moderately steep and steep

This map unit consists of relatively narrow bands of
foothills and lower mountainous areas along the front
range in extreme southern Larimer, Boulder, Jefferson,
Douglas, El Paso, and northeastern Fremont Counties.
Other areas of this unit occur in Saguache, Rio
Grande, Conejos, Rio Blanco, and Garfield Counties.
The soils in this unit occupy mountainsides, foothills, and ridges (hogbacks) formed by uplifted sedimentary rocks and colluvial materials from these
rocks.

Elevations range from about 6,000 to 8,500 feet.
Slopes range from about 2 to 45 percent. The average
annual temperature is about 40 to 47 degrees F.,
and the frost-free period is approximately 75 to 125
days. This map unit covers 1,329,000 acres (2,077
square miles).

Elevations for this unit range from about 5,500 to
8,000 feet along the front range and in Rio Blanco
and Garfield Counties. In Saguache, Rio Grande, and
Conejos Counties the elevation ranges from about
8,000 to 10,000 feet. Slopes range from 15 to 50
percent. The average annual precipitation ranges
from 15 to 24 inches. The mean soil temperature is
about 42 to 47 degrees F., and the frost-free season
is approximately 80 to 150 days. This map unit
covers 530,000 acres (828 square miles).

Aridic Haploborolls make up about 20 percent of this
map unit, Torriorthentic Haploborolls about 20 percent, and Aridic Argiborolls about 20 percent. The
remaining 40 percent of this unit is composed of
similar soils having light-colored surface layers;
light-colored soils with woodland vegetation; soils
with high lime layers (calcic horizon); and alluvial
soils along streams. Some areas at the lower elevations have a slightly longer growing season.

Lithic Haploborolls make up about 45 percent of this
map unit and rock outcrop about 40 percent. The
remaining 15 percent is composed of similar soils
which are moderately deep or deep to bedrock and
light-colored soils which support woodlands.

Aridic HaploboroJ-ls and Torriorthentic Haploborolls:
These soils are quite similar and will be grouped
together for this description. These deep and moderately deep, dark-colored, well-drained, loamy soils
usually contain less than 35 percent rock fragments,
but areas having a higher percentage are included.
They are on gently sloping to steep uplands, old alluvial fans, and terraces, and have slopes ranging
from 2 to 30 or more percent. Depth to bedrock ranges
from 20 to more than 60 inches. Permeability is moderate, and the shrink-swell and frost action potentials are low to moderate. Typically, these soils
are neutral to mildly alkaline in the surface layers
and mildly or moderately alkaline in the lower part.

Lithic Haploborolls: These shallow, dark-colored,
well-drained, loamy soils contain from 35 to 85
percent rock fragments. They are on moderately steep
and steep mountainsides, generally near the base of
the mountain. They have slopes of 15 to 50 percent
or more. Depth to bedrock is less than 20 inches.
Permeability is moderate to rapid, and the shrinkswell and frost action potentials are low. Typically,
they are slightly acid to mildly alkaline in reaction.

Aridic Argiborolls: These moderately deep to deep,
dark-colored, well-drained, clayey soils usually contain less than 35 percent rock fragments. They are

Soils in this map unit are used primarily as grazable woodland, wildlife, and recreation land. Much
of the area is being developed extensively for cabins

Rock outcrop occurs throughout the area and is concentrated along the streams and in areas where relief is greatest. Igneous and metamorphic rocks
are the most common throughout most of the area.
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and summer homes. About half Is privately owned and
half Is federal lands managed by the U.S. Forest
Service. Native vegetation is mostly ponderosa pine,
Douglas fir, or lodgepole pine with many open parks
of mixed shrub and grasses.

This map unit is in the north central part of the
state and occurs in eastern Boulder and north central
Jefferson Counties. The dominant soils in this unit
occupy old, high terraces, benches, and alluvial fans.
They are formed in loamy, gravelly, and cobbly outwash materials. Some areas of this unit in Jefferson
County occupy hills and ridges and formed in materials
weathered in place from interbedded shale and sandstone.

Droughtiness and steep slope severely limit agricultural potential. The depth to bedrock and slopes
also are limitations to nonagricultural uses; however, selected areas have fair to good potential for
homesite development, and demand for this use is high.
62.

ARIDIC ARGIUSTOLLS, skeletal—ARIDIC ARGIUSTOLLS, clayey: nearly level to steep

TYPIC PALEBOROLLS—BOROLLIC CAMBORTHIDS :
clayey; gently sloping to moderately steep

This map unit is in the northwestern part of the
state in south central Routt County. The soils in
this unit dominantly occupy uplands. They formed in
materials weathered in place from soft shale. Slopes
are gently sloping to moderately steepv

Elevations range from 5,300 to 6,500 feet. Slopes
range from 1 to 30 percent. The average annual precipitation ranges from 16 to 20 inches. The mean
soil temperature is about 50 degrees F., and the
frost-free season is approximately 140 to 155 days.
This map unit covers about 84,000 acres (131 square
miles).

Elevations range from 7,000 to 8,000 feet. Slopes
range from 2 to 30 percent. The average annual precipitation ranges from 16 to 20 inches. The mean
soil temperature is about 45 to 47 degrees F., and
the frost-free season is approximately 80 to 100
days. This map unit covers about 104,000 acres
(163 square miles).

Aridic Argiustolls make up about 55 percent of this
map unit, and of these, about one-half have loamy
textures and one-half have clayey textures. The remaining 45 percent is composed of shallow soils with
weakly developed subsoils, some of which are clayey
and some of which are loamy. Some light-colored
moderately deep soils also are included.

Typic Paleborolls make up about 40 percent of this
map unit, and Borollic Camborthids about 40 percent.
The remaining 20 percent is composed of similar soils
which are less than 20 inches to bedrock and soils
which have loamy textures.

Aridic Argiustolls, skeletal: These deep, darkcolored, well-drained, loamy soils contaifi from 35
to 85 percent rock fragments, most of which are of
gravel and cobble size. They are on nearly level to
steep, high terraces and alluvial fans, and have
slopes of 1 to about 30 percent. Depth to bedrock is
greater than 60 inches. Permeability is moderate to
moderately rapid, the shrink-swell potential is low,
and the frost action potential is moderate. Typically, they are neutral throughout.

Typic Paleborolls: These deep, dark-colored, welldrained, clayey soils usually contain less than 35
percent rock fragments. They are on gently sloping
to moderately steep uplands and have slopes of 2
to about 30 percent. Depth to rippable bedrock is
40 to over 60 inches. Permeability is slow, and the
shrink-swell and frost action potentials are high.
Typically, these soils have slightly acid to neutral
surface layers and are mildly or moderately alkaline
in the lower part.

Aridic Argiustolls, clayey: These deep, dark-colored,
well-drained, clayey soils usually contain less than
35 percent rock fragments in the upper layers and
more than 35 percent below a depth of about 2 feet.
Rock fragments are mainly of gravel and cobble size.
They are on nearly level to steep, high terraces and
benches and have slopes of 1 to about 30 percent.
Depth to bedrock is greater than 60 inches. Permeability is moderately slow in the upper part and moderately rapid in the lower part. The shrink-swell
potential is high in the clay and low in the underlying layers. The frost action potential is low.
Typically, these soils are neutral in the upper layers
and moderately alkaline in the lower part.

Borollic Camborthids: These moderately deep to deep,
light-colored, well-drained, clayey soils usually
contain less than 35 percent rock fragments. They
are on gently sloping to moderately steep uplands
dominated by the underlying soft sedimentary bedrock. They have slopes of 2 to about 30 percent.
Depth to rippable bedrock ranges from 20 to 40 or
more inches. Permeability is slow, shrink-swell potential is high, and the frost action potential is
moderate. Typically, these soils are mildly alkaline in the upper layers and moderately or strongly
alkaline in the lower part.

Soils in this map unit are used mostly for urban
development, both housing and commercial.
Some remains as agricultural land but change to urban is
progressing rapidly. Most is in private ownership.
Native vegetation was primarily short and midgrasses
with a few shrubs. Areas remaining as cropland are
used for wheat (nonirrigated) and for alfalfa, corn,
barley, sugar beets, and vegetable crops (irrigated).

These soils are used for rangeland, nonirrigated
cropland, and for irrigated hay and pasture land.
All is in private ownership. Native vegetation is
mostly big sagebrush and oakbrush with an understory
of Idaho fescue, mountain brome, and bluegrass; however, in some areas aspen is dominant. Oats and
barley cut for hay and some wheat for grain are nonirrigated crops. The irrigated hay and pasture
lands are mostly grass and sedge with only minor
amounts of clover or alfalfa.

The proximity of this unit to the Denver metropolitan area predestines its use for urban developments.
Slopes, shrink-swell, and low strength are the major
limitations to this development.
64.

Potential for agriculture is severely limited by the
cold climate and short growing season. Low strength
and shrink-swell are limitations for most nonagricultural uses; however, selected areas have good potential for homesite and recreational development.

ARIDIC ARGIUSTOLLS—USTOLLIC HAPLARGIDS :
loamy; nearly level to sloping

This map unit is in the northeastern part of the
state in Weld,
Adams and Arapahoe Counties and in
Las Animas and Baca Counties in the southeastern part.
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The dominant soils In this unit occupy nearly level
to sloping uplands. The dominant soils are formed
in wind-deposited sandy materials and wind-worked
coarse textured alluvium.

Slopes range from 2 to 50 percent. The average
annual precipitation is about 14 inches. The
mean soil temperature is about 50 degrees F.
and the frost-free season is approximately 125
to 140 days. This map unit covers 165,000 acres
(258 square miles).

Elevations range from 3500 to 5500 feet. Slopes
range from 0 to 15 percent. The annual annual precipitation ranges from about 13 to 16 inches. The
mean soil temperature is about 50 to 55 degrees F,
and the frost-free season over most of the unit is
approximately 150 to 165 days. This map unit covers
about 717,000 acres (1,120 square miles).

Aridic Argiustolls make up about 60 percent of this
map unit, and Ustic Torriorthents about 20 percent.
The remaining 20 percent of this unit is composed
of moderately deep, well-drained, light-colored soils
which contain a layer high in calcium carbonate
(calcic horizon); and moderately deep, well-drained,
dark-colored clayey soils.

Aridic Argiustolls make up about 30 percent of this
map unit, and Ustollic Haplargids about 25 percent.
The remaining 45 percent of this unit is composed
of deep, light-colored sandy alluvial soils along
the major drainageways.

Aridic Argiustolls: These moderately deep, darkcolored, well-drained loamy soils usually contain
less than 15 percent rock fragments. They are on
gently sloping to rolling uplands, and have slopes
of 2 to about 15 percent. Depth to rippable bedrock
ranges from 20 to 40 inches, and depth to the seasonal high water table is over 6 feet. Permeability is
moderate to moderately rapid, and the shrink-swell
and frost action potential is moderate. Typically,
these soils are mildly or moderately alkaline
throughout.

Aridic Argiustolls: These deep, dark-colored welldrained, loamy soils usually contain less than 15
percent rock fragments. They are on nearly level
to strongly sloping uplands, alluvial fans, terraces
and valley sideslopes, and have slopes ranging from
1 to about 15 percent. Depth to bedrock is greater
than 60 inches, and depth to the seasonal high water
table is over 6 feet. Permeability is moderate to
rapid, the shrink-swell potential low, and the frost
action potential is moderate. Typically, these soils
are neutral to mildly alkaline in the upper layers
and moderately alkaline in the lower part.

Ustic Torriorthents: These shallow, light-colored,
well-drained loamy soils contain less than 35 percent rock fragments. They are on shoulders and
crests of upland ridges, hills, and on tablelands.
Slopes range from 2 to about 50 percent. Depth to
rippable bedrock is less than 20 inches, and depth
to the seasonal high water table is more than 6 feet.
Permeability is moderate, and the shrink-swell and
frost action potential is low. Typically, these
soils are midldly or moderately alkaline throughout.

Ustollic Haplargids: These deep, light-colored, welldrained, coarse loamy soils contain less than 15
percent rock fragments. They are on gently to moderately sloping uplands, and have slopes of 0 to about
10 percent. Depth to bedrock is greater than 60
inches, and depth to the seasonal high water table is
more than 6 feet. Permeability is moderately rapid
to rapid, and the shrink-swell and frost action potential is low. Typically, these soils have neutral
surface layers and are moderately alkaline and
calcareous in the lower part.

This map unit is used as rangeland and as nonirrigated cropland. It is mostly privately owned but some
is within the National Grasslands managed by the U.S.
Forest Service, Native vegetation is mostly blue
grama, western wheat, Junegrass, and needle-and-threa
grass. The cropland is used almost entirely for
wheat production.

This map unit is used primarily as nonirrigated
cropland and rangeland. A minor acreage is irrigated
cropland and the areas nearest to Denver are being
changed over to urban uses, both residential and
commercial. Nearly all the acreage is privately
owned. Native vegetation is mostly mid- and shortgrasses with sand sagebrush and buckwheat the primary
shrubs. Wheat, grain sorghum, forage sorghum and
broom corn are the only extensively grown crops on
the nonirrigated cropland. Alfalfa, dry beans, corn
and wheat are the most extensive irrigated crops.

Low annual precipitation, soil blowing, slope, and
shallow soils are the limitations for cropland use.
Shrink-swell, low strength, and slopes are limiting
to nonagricultural uses. The potential for more
nonagricultural uses is low to fair.

66.

This map unit is in the northeastern part of the
state in southern Weld, northeastern Logan, northwestern Sedgwick and north central Kit Carson countie
The dominant soils in this unit occupy uplands, high
terraces, hills and ridges. Part of this unit in
Kit Carson county is on floodplains and low terraces.
The soils are largely formed in eolian materials and
wind-worked alluvium.

Low annual precipitation, soil blowing, and slope are
limiting to nonirrigated cropland. Slope and short^
age of irrigation water are limiting to irrigated
cropland. The soils have good potential for most
nonagricultural uses.

65.

ARIDIC ARGIUSTOLLS, loamy — ARIDIC ARGIUSTOLLS,
silty; nearly level and gently sloping

ARIDIC ARGIUSTOLLS, loamy—USTIC TORRIORTHENTS,
loamy (shallow); gently sloping to steep

Elevations range from about 3500 to 4500 feet.
Slopes range from 0 to 5 percent. The average annual
precipitation ranges from 14 to 17 inches. The mean
soil temperature is about 50 to 55 degrees F. and
the frost-free season is approximately 145 to 155
days. This map unit covers 202,000 acres (316
square miles).

This map unit is in the northeastern part of the
state in extreme northern Weld and northwest Logan
counties. The soils in this unit occupy uplands,
hills, ridges and breaks. The soils are formed in
highly calcareous materials weathered in place
from lime cemented conglomerates, limestone, sandstone and caliche.

Aridic Argiustolls make up about 75 percent '-''
map unit. The remaining 25 percent is '

Elevations range from about 4500 to 6000 feet.
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deep, well-drained, dark-colored, loamy, stratified
alluvial soils; and deep, dark-colored, somewhat
excessively drained, very gravelly soils on uplands,

Aridic Haplustolls are similar to Aridic Argiustolls
but have less-developed subsoils. Potential uses and
interpretations also are similar.

Aridic Argiustolls: These deep, dark-colored, welldrained soils have loamy textures, and some areas
have a high silt content. Rock fragments usually
comprise less than 15 percent of the soil volume.
These soils are on nearly level and gently sloping
upland hills, ridges, and valley sideslopes, and
slopes range from 0 to about 5 percent. Depth to
bedrock is over 60 inches. Permeability is moderate
to rapid, the shrink-swell potential is low to moderate, and the frost action potential is moderate.
Typically, these soils are neutral to mildly alkaline
in the upper layers and moderately alkaline and calcareous in the lower part.

These soils are used mostly as irrigated cropland and
as rangeland; however, some is used as nonirrigated
cropland, and much of the unit within Douglas, El
Paso, and Elbert Counties is being developed as homesites. Nearly all the unit is privately owned. Native vegetation is mostly blue grama, western wheatgrass, and needle-and-thread. Alfalfa, corn, barley,
and sugar beets are the principal irrigated crops,
and wheat is the main nonirrigated crop.
Slope, erosion, and shortage of irrigation water are
limiting to irrigated cropland. Low annual rainfall
limits nonirrigated cropping. The soils have good
potential for most nonagricultural uses. Slope is
limiting in some areas.

These soils are used almost entirely as cropland.
The areas in Weld and Logan Counties are used for
irrigated crops, and the area in Kit Carson County
is mostly nonirrigated cropland, although some is
irrigated from deep wells. All areas are privately
owned. Native vegetation is blue grama and wheat
grasses. Crops grown are wheat on the nonirrigated
areas, and alfalfa, sugar beets, dry beans, corn,
potatoes, and barley on the irrigated areas.

68.

Low annual precipitation is a major limitation to nonirrigated cropping. Most of the irrigated areas are
prime agricultural land. Shrink-swell and low strength
are limiting to most nonagricultural uses, and potential for these uses is good.
67.

ARIDIC ARGIUSTOLLS—ARIDIC HAPLUSTOLLS :
loamy; gently sloping to moderately steep

This map unit is in the northeastern part of the
state in Larimer, Sedgwick, Arapahoe, Douglas, Elbert,
and El Paso Counties. The dominant soils in this
unit occupy uplands, old terraces, valley sideslopes,
gravel hills, fans and upland breaks. The soils are
formed in'materials weathered from arkosic sedimentary
rock, gravelly alluvium, and materials weathered in
place from redbed shales and sandstone.
Elevations range from about 4,000 feet in Sedgwick
County to about 7,000 feet in El Paso County. Slopes
range from 2 to 30 percent. The average annual precipitation ranges from about 13 to 17 inches. The
mean soil temperature is 47 to 55 degrees F., and the
frost-free season is approximately 130 to 160 days.
This map unit covers 428,000 acres (669 square miles).
Aridic Argiustolls make up about 40 percent of this
map unit and Aridic Haplustolls about 35 percent.
The remaining 25 percent is composed of deep, nearly
level to gently sloping, loamy and sandy soils on
floodplains and terraces; loamy soils which are less
than 20 inches to bedrock; and areas of rock outcrop.

ARIDIC ARGIUSTOLLS—LITHIC HAPLUSTOLLS:
loamy; gently sloping to steep

This map unit is in the southeastern part of the state
in extreme south central and southeastern Las Animas
County. The soils in this unit occupy basalt mesas,
lava flow areas, fans, and breaks. The soils
formed mainly in materials weathered in place from
basalt.
Elevations range from 6,000 to 8,000 feet. Slopes
range from 2 to 40 percent. The average annual precipitation ranges from 16 to 20 inches. The mean
soil temperature is about 47 to 55 degrees F., and
the frost-free season is approximately 155 days.
This map unit covers 111,000 acres (173 square miles).
Aridic Argiustolls make up about 50 percent of this
map unit and Lithic Haplustolls about 20 percent.
The remaining 20 percent of this unit is composed of
similar soils which have bedrock within a depth of
20 to 40 inches and areas of rock outcrop.
Aridic Argiustolls: These deep, dark-colored, welldrained soils have loamy textures and usually contain
less than 35 percent rock fragments. They are
commonly associated with basalt flows and basalt fans
and normally have slopes of 2 to 10 percent. Depth
to hard bedrock is over 40 inches. Permeability,
the shrink-swell potential, and the frost action potential are generally moderate. Typically, these
soils are neutral to mildly alkaline in the surface
layers and mildly to strongly alkaline and calcareous
in the lower part.
Lithic Haplustolls: These shallow, dark-colored,
well-drained, loamy soils usually contain less than
35 percent rock fragments, ranging in size from
pebbles to cobblestones. They are commonly on the
outer margins of basalt mesas and in lava flow areas.
They normally have slopes ranging from 2 to 15 percent
but include slopes up to 30 percent or more. Depth to
hard bedrock ranges from 4 to 20 inches. Permeability
is moderate, the shrink-swell potential is low. and
the frost action potential is moderate. Typically,
these soils are moderately alkaline and calcareous
throughout.

Aridic Argiustolls: These moderately deep and deep,
dark-colored, well-drained, loamy soils usually contain less than 35 percent rock fragments, but some
soils contain more than this in the lower layers.
They are on gently sloping to moderately steep uplands, valley sideslopes, terraces, and alluvial fans,
and have slopes of 2 to about 30 percent. Depth to
bedrock ranges from 20 to 60 or more inches. Permeability is moderate to rapid, the shrink-swell potential is low, and the frost action potential is low to
moderate. Typically, these soils are neutral to
mildly alkaline in the surface layers and neutral to
moderately alkaline in the lower part.

Soils in this unit are used almost entirely as rangeland. A minor acreage is used as nonirrigated cropland. Nearly all is privately owned. Native vegetation is mostly blue grama, western wheatgrass and
a few shrubs; however pinon pine and juniper are
common on the steeper slopes.
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Shallow soils and slope have limited the use of this
unit for crops. Potential for most nonagricultural
uses is limited by depth to bedrock, shallow soils,
and shortage of water.

69.

This map unit is in the northeastern and east central
parts of the state in Weld, Logan, Morgan, Washington,
Yuma, Kit Carson, Elbert, Lincoln, Cheyenne, and
Kiowa Counties. The soils in this unit occupy upland
tables and slopes. The soils formed in calcareous
outwash and alluvium and wind-worked sandy material
from old outwash sediments.

ARIDIC ARGIUSTOLLS, loamy—TORRIORTHENTIC
HAPLUSTOLLS, sandy; nearly level and gently
sloping

Elevations range from about 4,000 to 6,000 feet.
Slopes range from 0 to 5 percent. The average annual
precipitation is about 13 to 17 inches. The mean
soil temperature is about 50 to 55 degrees F. , and
the frost-free season is approximately 140 to 160
days. This map unit covers 169,000 acres (2,650
square miles),

This map unit is in the east central part of the
state in Arapahoe, Elbert, El Paso, and Lincoln Counties. The soils in this unit dominantly occupy uplands with some areas on terraces and fans. The
soils are mainly formed in sandy, windblown material
from arkosic sediments.

Aridic Argiustolls make up about 50 percent of this
map unit and Aridic Paleustolls about 30 percent.
The remaining 20 percent of this unit is composed of
deep and moderately deep, well-drained, light-colored,
loamy soils; and some areas having dark surface layers
which extend below a depth of 20 inches.

Elevations range from 5,500 to 6,800 feet. Slopes
dominantly range from 0 to 5 percent with some areas
on steeper slopes. The average annual precipitation
ranges from 14 to 17 inches. The mean soil temperature is about 47 to 55 degrees F., and the frost-free
season is approximately 135 to 160 days. This map
unit covers 752,000 acres (1,175 square miles).

Aridic Argiustolls: These deep, dark-colored, welldrained soils have loamy textures and contain less
than 15 percent rock fragments, most of which are
gravel size. They are on nearly level to gently
sloping or undulating uplands and have slopes of 1 to
about 5 percent. Depth to bedrock is greater than
60 inches. Permeability is moderate, the shrinkswell potential is low to moderate, and the frost
action potential is moderate. Typically, these soils
are neutral or mildly alkaline in the surface layers
and moderately alkaline and calcareous in the lower
part.

Aridic Argiustolls make up about 75 percent of this
map unit and Torriorthentic Haplustolls about 20
percent. The remaining 5 percent of this unit is
composed of light-colored, coarse, loamy soils, some
of which have bedrock within a depth of 20 inches;
and light-colored, sandy alluvial soils.
Aridic Argiustolls: These deep, dark-colored, welldrained loamy soils usually contain less than 15 percent rock fragments, although they range up to 35
percent in the lower part of some areas. Rock fragments are mainly of gravel size. These soils are
on nearly level to gently sloping terraces, fans,
hillsides, and ridges and usually have slopes of 0
to 5 percent, but steeper areas are included. Depth
to bedrock is greater than 60 inches. Permeability
is moderate to moderately rapid, the shrink-swell
potential is low and the frost action potential is
low to moderate. Typically, these soils are neutral
throughout.

Aridic Paleustolls: These deep, dark-colored, welldrained, clayey soils usually contain less than 10
percent rock fragments but may contain up to 35 percent. Most rock fragments are of gravel size. These
soils are on nearly level to gently sloping areas of
broad tablelands and have slopes of 0 to about 5 percent. Depth to bedrock is greater than 60 inches.
Permeability is slow in the upper layers and grades
to moderately rapid in the lower part. The shrinkswell potential is high in the upper clayey layers
and low in the lower part. The frost action potential is low. Typically, these soils are neutral in
the upper layers and moderately alkaline and calcareous in the lower part.

Torriorthentic Haplustolls: These deep, dark-colored,
well-drained, sandy soils usually contain less than
15 percent rock fragments, most of which are fine
pebbles. They are on nearly level to gently sloping
uplands, often marginal to drainageways; and slopes
usually are less than 5 percent, but steeper areas
are included. Depth to bedrock is greater than 60
inches. Permeability is rapid, and the shrink-swell
and frost action potentials are low. Typically,
these soils are neutral in reaction throughout.

Soils in this map unit are used about equally as
rangeland and as nonirrigated cropland. Most is
private land, but some of the unit in Weld County is
federal land within the National Grasslands administered by the U.S. Forest Service. Native vegetation
is dominantly blue grama with minor amounts of western
wheatgrass, needle-and-thread, and buffalo grass.
Wheat is the primary crop, but grain and forage
sorghums also are grown.

Soils in this unit are used as rangeland, nonirrigated
cropland, urban land, and for new subdivisions and
homesites. Nearly all is privately owned. Native
vegetation is blue grama, prairie sandreed, needleand-thread, sand dropseed, and western wheatgrass.
Wheat and forage sorghum are grown on the nonirrigated cropland.

Low annual precipitation and soil blowing severely
limit cropping. Low strength and shrink-swell are
moderately limiting to most nonagricultural uses.
Potential for land use change is low.

Droughtiness, low annual precipitation, and soil
blowing severely limit cropland use of this unit.
The soils have good potential for most nonagricultural uses, and subdivision and homesite development
use can be expected to continue.

70.

71.

ARIDIC ARGIUSTOLLS, clayey—USTOLLIC HAPLARGIDS,
loamy; nearly level

This map unit is mostly in the northeastern part of
the state in Larimer, Weld, Morgan, Washington, Logan,
Boulder, Adams, Arapahoe, Douglas, and Elbert Counties.
It is also in ''l Paso, Fremont, Custer, Pueblo, and

AKIDIC ARGIUSTOLLS, loamy—ARIDIC PALEUSTOLLS,
clayey; nearly level and gently sloping
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Huerfano Counties. The soils in this unit primarily
occupy terraces and fans with some soils on uplands.
The soils dominantly formed in fine- and medium-textured alluvium modified in some areas by wind-deposited
material.
Elevation ranges from about 3,500 feet in Logan
County to 7,000 feet in El Paso and Pueblo Counties.
Slopes are dominantly 0 to 2 percent. The average
annual precipitation is about 12 to 16 inches. The
mean soil temperature is about 47 to 55 degrees F.,
and the frost-free season is approximately 145 to
165 days. This map unit covers about 802,000 acres
(1,253 square miles).

Aridic Argiustolls make up about 60 percent of this
map unit, and Aridic Haploborolls about 30 percent.
The remaining 10 percent of this unit is composed of
mostly similar soils which are less than 20 inches
to bedrock, and areas of rock outcrop.
Aridic Argiustolls: These moderately deep and deep,
dark-colored, well-drained, clayey soils usually contain less than 35 percent rock fragments. They are
on moderately sloping to steep uplands, alluvial fans
and valley sideslopes and have slopes of 5 to about
50 percent. Depth to bedrock ranges from 20 to over
40 inches. Permeability is slow, the shrink-swell
potential is high, and the frost action potential is
low. Typically, these soils are neutral in the surface layers and moderately alkaline and calcareous
in the lower part.

Aridlc Argiustolls make up about 50 percent of this
map unit and Ustollic Haplargids about 20 percent.
The remaining 30 percent of this unit is composed of
deep, light-colored, well to moderately well-drained,
loamy soils with weakly developed subsoils.
Aridic Argiustolls: These deep, dark-colored, welldrained soils have clayey textures and usually contain less than 15 percent rock fragments. They are
on nearly level alluvial fans and terraces and usually
have slopes of less than 2 percent but range up to 6
percent. Depth to bedrock is over 60 inches. Permeability is slow to moderately slow, the shrink-swell
potential is high, and the frost action is moderate.
Typically, these soils have neutral to mildly alkaline
surface layers and mildly or moderately alkaline and
calcareous layers in the lower part.

Aridic Haploborolls in this map unit are similar to
the Aridic Argiustolls, except that they occur at
the higher elevations and have somewhat shorter
growing seasons and colder soil temperature. Also,
the subsoil of the Aridic Haploborolls is more weakly developed.
These soils are used as rangeland and as grazeable
woodland. They also receive moderate to heavy grazing use by deer. Nearly all areas are federal land;
about half within National Forests managed by the
U.S. Forest Service and half managed by the Bureau
of Land Management. Native vegetation is mostly
grass and shrubs, but it has a scattered cover of
ponderosa pine and oakbrush in some areas and pinon
pine in other areas.

Ustollic Haplargids: These deep, light-colored, welldrained, loamy soils typically contain less than 15
percent rock fragments, most of which are of gravel
size. They are on nearly level terraces and alluvial
fans and usually have slopes of 2 percent or less, but
slopes up to 6 or 8 percent are included. Depth to
bedrock is over 60 inches. Permeability is moderate.
The shrink-swell potential is low to moderate, and
the frost action potential is low. Typically, these
soils are neutral in the surface layers and moderately
alkaline and calcareous in the lower part.

Slope and slow permeability are limiting to agricultural use. Low strength, shrink-swell and slope
limit most nonagricultural uses. Potential for land
use change is low.

Soils in this map unit are used most extensively as
Irrigated cropland. Some areas are used as rangeland,
some as nonirrigated cropland, and a minor amount is
used for urban and subdivision purposes. Nearly all
is privately owned. Native vegetation is western
wheatgrass, blue grama, and buffalo grass. A wide
variety of crops is grown on the irrigated cropland;
alfalfa, corn, sugar beets, and barley are the most
extensive. Nonirrigated cropland is used almost
exclusively for growing wheat.

73.

Elevations range from about 3,800 to 4,300 feet.
Slopes dominantly range from 0 to 5 percent. The
average annual precipitation is about 14 to 18 inches.
The mean soil temperature is about 50 to 55 degrees
F., and the frost-free season is approximately 140 to
150 days. This map unit covers about 566,000 acres
(884 square miles),

ARIDIC ARGIUSTOLLS—ARIDIC HAPLQBOROLLS,
clayey; sloping to steep

Pachic Argiustolls make up about 50 percent of this
map unit, Aridic Argiustolls about 25 percent, and
Torriorthentic Haplustolls about 20 percent. The
remaining 5 percent is mainly composed of deep,
light-colored, well-drained loamy soils; and deep,
light-colored, excessively drained, sandy soils.

This map unit occurs in relatively small areas in
Rio Blanco County in the northwestern part of the
state and in Montezuma and La Plata Counties in
the southwestern part. The soils in this unit mainly
occupy uplands, fans, and valley sideslopes. They
formed in materials weathered from soft shale.
Elevations range from 6,000 to 7,000 feet.

PACHIC ARGIUSTOLLS, loamy—ARIDIC ARGIUSTOLLS,
loamy—TORRIORTHENTIC HAPLUSTOLLS, sandy;
nearly level and gently sloping

This map unit is in the northeastern part of the state
in Sedgwick, Phillips, Logan, Washington, and Yuma
Counties, The dominant soils occupy uplands, hills,
and sandhill valleys. The soils formed in windblown
materials and in old alluvium that has been reworked
by wind action.

The irrigated land is prime cropland. The nonirrigated cropland is limited by low annual precipitation.
Shrink-swell and low strength are the primary limitations to most nonagricultural uses. The potential
is high that additional areas will be converted to
urban and subdivision uses.

72.

range from about 5 to 50 percent. The average annual
precipitation ranges from 12 to about 16 inches. The
mean soil temperature is about 45 to 49 degrees F. ,
and the frost-free season is approximately 80 to
125 days. This map unit covers 74,000 acres (116
square miles).

Pachic Argiustolls: These deep, well-drained, loamy
soils have dark-colored surface layers which extend

Slopes
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to depths of 20 to 50 inches. Rock fragments range
from 0 to 20 percent. They are In slightly depressed
areas on tablelands and have slopes of 0 to 2 percent.
Depth to bedrock is over 60 inches. Permeability is
moderate to moderately rapid, and the shrink-swell
and frost action potentials are moderate. Typically,
these soils are neutral in the surface layers and
moderately alkaline and calcareous in the lower part.

Pachic Argiustolls: These deep, dark-colored, welldrained soils have clayey or loamy textures and contain very few rock fragments. They are nearly level
to concave, occur on upland flats, and typically
have slopes of 0 to 2 percent. Depth to bedrock is
more than 60 inches. Permeability is slow to moderate. They have a low to moderate shrink-swell
potential and moderate frost action potential. They
are typically neutral in the upper layers and become
calcareous in the lower part.

Aridic Argiustolls: These deep, dark-colored, welldrained soils have coarse, loamy textures and usually
contain less than 15 percent rock fragments. They
are usually on gently sloping or undulating uplands
and have slopes of 2 to 5 percent, but slopes up to
about 15 percent are included. Depth to bedrock is
greater than 60 inches. Permeability is rapid, the
shrink-swell potential is low, and the frost action
potential is moderate. Typically, these soils are
neutral or mildly alkaline throughout.

Aridic Argiustolls: These deep, dark-colored, welldrained soils have clayey or loamy textures and contain very few rock fragments. They are on nearly
level loess-mantled upland plains and tablelands and
typically have slopes ranging from 0 to 2 percent.
Depth to bedrock is more than 60 inches. Permeability
is moderate to moderately slow. They have a moderate frost action potential. They are typically
slightly alkaline and calcareous in the lower part.

Torriorthentic Haplustolls: These deep, dark-colored,
somewhat excessively drained, sandy soils usually
contain less than 15 percent rock fragments. They
are on concave areas on undulating uplands and have
slopes of 0 to about 4 percent. Depth to bedrock is
over 60 inches. Permeability is rapid, and the
shrink-swell and frost action potentials are low.
Typically, these soils are neutral in reaction
throughout.
These soils are used primarily as nonirrigated cropland; however, in recent years several thousand acres
have been placed under irrigation. A minor acreage
remains as rangeland. All areas are in private
ownership. Native vegetation is a mixed stand of
short, mid- and tall grasses such as blue grama,
needle-and-thread, and prairie sandreed grass. Wheat,
grain sorghum, forage sorghum and some corn are
grown as nonirrigated crops. Irrigated crops are
primarily alfalfa and corn.

These soils are used almost entirely as nonirrigated
cropland with only minor acreages used as rangeland
and, where water is available from deep wells, as
irrigated cropland. All areas are in private ownership. Winter wheat, grown in a wheat-fallow sequence,
is the primary crop. Grain sorghum, forage sorghum,
millet, and barley are minor acreage nonirrigated
crops. Sugar beets, corn, and alfalfa are grown on
irrigated areas. Native vegetation is mostly blue
grama and western wheatgrass.
Limited rainfall and high wind erosion hazard are the
major limiting factors to crop production. Low
strength and shrink-swell are the limiting soil
factors to most nonagricultural uses.

75.

TORRERTIC ARGIUSTOLLS—USTIC TORRIORTHENTS
(shallow); gently sloping to steep

Irrigated areas are prime cropland. Nonirrigated
areas are limited by low annual precipitation and
hazard of soil blowing. These soils have good
potential for most nonagricultural uses but are in
an area where agricultural potential is very
important and change in use is not likely.

This map unit is in the east central part of the state
in Elbert and El Paso Counties. The soils in this
unit mostly occupy upland plains and ridges with some
narrow valleys. The dominant soils formed in calcareous materials weathered from clay shales, but some
of the included soils are formed from noncalcareous
material weathered from arkosic sandstones.

74.

Elevations range from about 5,500 to 6,500 feet.
Slopes range from about 2 to 50 percent. The average
annual precipitation is about 15 inches. The mean
soil temperature is about 48 to 50 degrees F., and
the frost-free season is approximately 135 to 150
days. This map unit covers about 189,000 acres (295
square miles).

PACHIC ARGIUSTOLLS—ARIDIC ARGIUSTOLLS, clayey
and silty, nearly level

This map unit occurs as a relatively large area in
extreme northeastern Colorado and as a narrow, discontinuous body along the eastern boundary of the
state. The soils in this unit occupy upland plains
and tables. They formed primarily in loess, often
of two ages. In some parts of this unit the soils
are formed in wind-reworked, loamy-textured, old
outwash materials.

Torrertic Argiustolls make up about 40 percent of
this map unit and Ustic Torriorthents about 25 percent. The remaining 35 percent of this unit is
mainly composed of deep, light-colored, well- and
moderately well-drained, clayey soils; and deep,
dark-colored, well-drained, loamy soils.

Elevations range from 3,500 to 4,500 feet. Slopes
are dorainantly less than 2 percent. The average
annual precipitation is 15 to 18 inches. The mean
annual soil temperature is about 50 to 55 degrees F.,
and the frost-free season is approximately 140 to
165 days. This map unit covers about 2,017,000
acres (3,152 square miles).
Pachic Argiustolls make up about 40 percent of this
map unit and Aridic Argiustolls about 35 percent.
The remaining 25 percent of this unit includes deep,
dark-colored, well-drained soils with clayey subsoils; and deep, dark- and light-colored, well-drained,
loamy soils which were formed in windblown silts.
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Torrertic Argiustolls: These moderately deep, darkcolored, well- and moderately well-drained, clayey
soils usually contain less than 15 percent rock fragments. They are on gently to moderately sloping uplands and have slopes of 2 to about 10 percent.
Depth to rippable bedrock ranges from 20 to 40 inches
Permeability is slow, the shrink-swell potential is
high, and the frost action potential is moderate.
Typically, these soils have neutral or mildly alkaline surface layers and are moderately alkaline and
calcareous in the lower part.

I

Ustic Torriorthents: These shallow, light-colored,
well-drained clayey soils usually contain less than
15 percent rock fragments, most of which are small
shale chips. They are on gently sloping to steep
convex slopes, on crests of ridges and hills in shale
bedrock uplands. Slopes range from 2 to about 50
percent. Depth to rippable bedrock is less than 20
inches. Permeability is slow, the shrink-swell
potential is high, and the frost action potential is
low. Typically, these soils are moderately or
strongly alkaline and calcareous throughout.

alkaline and calcareous in the lower part.
Rock outcrop in this map unit is mostly associated
with the hogback area and is mainly composed of sedimentary rocks. Slopes are variable but range from
about 15 to over 100 percent where sheer cliffs occur.
Soils in this map unit are used primarily as rangeland, urban land, and homesite developments. A minor
acreage is cropped, some as nonirrigated cropland,
and some as irrigated cropland. It is in private
ownership. Native vegetation is variable, dominantly
shrubs such as mountain mahogany, squawbush, and
fringed sage in some areas and short and mid-grass
in other areas.

These soils are used primarily as rangeland. Only
about 10 percent is cultivated and is nonirrigated
cropland. All of the unit is in private ownership.
Native vegetation is blue grama and western wheatgrass.

Shallow soils, slopes, and rock outcrop are limiting
to agricultural use. The slopes, depth to bedrock,
low strength, and shrink-swell are limiting to nonagricultural uses. The close proximity of much of
this unit to metropolian areas makes the potential
for nonagricultural development high.

Low annual precipitation, slope, runoff, and many
areas of shallow soil limit the agricultural use of
this unit. Slope, shrink-swell, low strength, and
depth to bedrock are limiting to most nonagricultural
uses.

77.
76.

LITHIC HAPLUSTOLLS, loamy—ARIDIC ARGIUSTOLLS,
loamy—ROCK OUTCROP; nearly level to steep

ARIDIC PALEUSTOLLS—USTOLLIC HAPLARGIDS:
clayey; nearly level to sloping

This map unit is in the northeast part of the state
with the largest areas in Adams and Elbert Counties.
Small areas are in Weld, Boulder, Jefferson, and
Lincoln Counties. The dominant soils in this unit
occupy upland plains, alluvial fans, and old, high
terraces. The soils formed in wind-deposited
material, old alluvium, and materials weathered in
place from sedimentary rock, mostly shale.

This map unit is in the north central part of the
state in Jefferson, Larimer, and Weld Counties. The
soils in this unit occupy ridges, upland plains, and
high terraces. The soils formed in material weathered
from sandstone and shale and from alluvium.
Elevations range from about 5,500 to 7,000 feet.
Slopes range from about 2 to 50 percent. The average
annual precipitation is about 15 inches. The mean
annual soil temperature is about 47 to 50 degrees F.,
and the frost-free season is approximately 135 to 150
days. This map unit covers about 104,000 acres
(163 square miles).

Elevations range from 5,000 to 5,500 feet. Slopes
are dominantly 0 to 15 percent. The average annual
precipitation is about 14 inches. The mean soil
temperature is about 48 to 53 degrees F., and the
frost-free season is approximately 135 to 150 days.
This map unit covers about 256,000 acres (400 square
miles).

Lithlc Haplustolls make up about 40 percent of this
map unit, Aridic Argiustolls about 20 percent, and
rock outcrop about 10 percent. The remaining 30
percent of this unit is composed of deep and moderately deep, dark-colored, well-drained, clayey soils;
light-colored, shallow soils with clayey textures and
weakly developed subsoils; and deep, loamy soils with
dark-colored surface layers extending below a depth of
20 inches.

Aridic Paleustolls make up about 40 percent of this
map unit and Ustollic Haplargids about 35 percent.
The remaining 25 percent is composed of deep, lightcolored, well-drained, loamy soils; shallow, lightcolored, clayey and loamy soils with weakly developed subsoils; loamy alluvial land; and small areas of
sandstone and gravel outcrops.

Lithic Haplustolls: These shallow, dark-colored,
well-drained soils have loamy textures and have a
wide range in the percentage of rock fragments. Some
areas contain up to 75 percent and other areas are
as low as 5 percent. They are on gently sloping to
moderately steep upland hills and ridges and usually
have slopes of 2 to 30 percent. Depth to bedrock is
less than 20 inches. Permeability is moderate to
moderately rapid above bedrock and the shrink-swell
and frost action potentials are low. Typically, these
soils are neutral to moderately alkaline.
Aridic Argiustolls: These deep and moderately deep,
dark-colored, well-drained, loamy soils usually contain less than 35 percent rock fragments, but many
areas contain a higher percentage in the lower subsoil and underlying layers. They are on nearly level
to steep uplands, and slopes range from 0 to about 30
percent. Depth to bedrock ranges from 20 to 60 or
more inches. Permeability, the shrink-swell potential, and the frost action potential are generally
moderate. Typically, these soils are neutral or
mildly alkaline in the upper layers and moderately

Aridic Paleustolls: These deep, dark-colored, welldrained, clayey soils usually contain less than 35
percent rock fragments. They are on nearly level to
gently sloping broad tablelands and have slopes of
0 to about 6 percent. Depth to bedrock is over 60
inches. Permeability is slow, and the shrink-swell
potential is high in the subsoil and low below a
depth of about two feet. The frost action potential is low to moderate. Typically, these soils are
neutral in the upper layers and moderately alkaline
and calcareous in the lower part.
Ustollic Haplargids: These deep and moderately
deep, light-colored, well-drained clayey soils
usually contain less than 35 percent rock fragments.
They are on nearly level to strongly sloping upland
hills and ridges, alluvial fans, and valley sideslopes. Slopes normally range from 1 to 15 percent
but can be up to 20 percent. Depth to bedrock
ranges from 20 to more than 60 inches. Permeability
is slow to moderate. The shrink-swell potential is
moderate to high, and the frost action potential is
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low. Typically, these soils are neutral in the surface layers and moderately alkaline and calcareous
in the lower part.

Ustic Torriorthents: These deep, light-colored, welldrained, loamy soils have a high silt content and
contain very few rocks. They are on gently sloping
uplands. Slopes are mainly 2 to 6 percent, but
steeper areas are included near streams and breaks.
Depth to bedrock is greater than 60 inches. Permeability is moderate, and shrink-swell and frost action
potentials are low. Typically, these soils are neutral
to moderately alkaline in the upper layers and mildly
or moderately alkaline in the lower part. They are
commonly calcareous throughout.

These soils are used as irrigated and nonirrigated
cropland. Several hundred acres in western Adams
County have become urban land, and a minor amount
in Elbert County is rangeland. Nearly all is
privately owned. Native vegetation is mostly blue
grama and western wheatgrass. Alfalfa, barley, and
corn are the principal irrigated crops and wheat
is the nonirrigated crop.

This unit is used almost exclusively as nonirrigated
cropland, but a few areas are still rangeland. All
is privately owned. Native vegetation is dominantly
blue grama. Wheat is the major crop, but forage
sorghum and grain sorghum also are grown.

Slow water infiltration and slope are limiting to
irrigated cropping. Low annual precipitation and
soil blowing limit nonirrigated cropping. Low
strength and shrink-swell are limiting to most
nonagricultural uses.

78.

Low annual precipitation and hazard of soil blowing
are limiting to cropland use. Low strength and
shrink>r-swell are limiting soil factors to most
nonagricultural uses.

ARIDIC PALEUSTOLLS, clayey—USTOLLIC PALEARGIDS,
silty—USTIC TORRIORTHENTS, silty; nearly level
to gently sloping

This map unit is in the northeastern part of the
state in Adams, Arapahoe, Boulder, Cheyenne, Elbert,
Kit Carson, Kiowa, Larimer, Lincoln, Morgan, Washington, and Weld Counties. The soils in this unit
occupy upland plains and tablelands. They formed
in silty, wind-deposited materials.

79.

ARIDIC PALEUSTOLLS—TORRERTIC ARGIUSTOLLS :
clayey; nearly level to sloping

This map unit is in the northeastern part of the
state in Arapahoe, Denver, Douglas, Elbert, and
Jefferson Counties. These soils in this unit occupy
upland plains and foothills. The soils formed in
wind-worked materials from old alluvium or outwash,
silty aeolian deposits, and in materials weathered
in place from shale.

Elevations range from about 4,200 to 5,200 feet.
Slopes are mainly 0 to 5 percent but may range up
to 9 percent. The average annual precipitation ranges
from about 12 to 17 inches. The mean soil temperature is about 50 to 55 degrees F., and the frost—free
season is approximately 140 to 155 days. This map
unit covers 2,401,000 acres (3,752 square miles).

Elevations range from 5,500 to 6,500 feet. Slopes
are dominantly 0 to 10 percent. The average annual
precipitation ranges from about 14 to 17 inches. The
mean soil temperature is about 47 to 50 degrees F.,
and the frost-free season is about 130 to 160 days.
This map unit covers about 212,000 acres (331 square
miles) .

Aridic Paleustolls make up about 35 percent of this
map unit, Ustollic Paleargids about 30 percent, and
Ustic Torriorthents about 30 percent. The remaining
5 percent of this unit includes nearly level, poorly
drained to well-drained, loamy and sandy soils on
floodplains; and shallow, sloping to steep, lightcolored, excessively drained, clayey and loamy soils
formed in materials from soft shale and sandstone on
uplands.

Aridi Paleustolls make up about 70 percent of this
map unit and Torrertic Argiustolls about 10 percent.
The remaining 20 percent of this unit is composed of
deep, dark-colored, well-drained loamy soils; and
moderately deep and deep, well-drained light-colored,
clayey soils.

Aridic Paleustolls: These deep, dark-colored, welldrained, clayey soils usually contain less than 15
percent rock fragments. They are on nearly level to
gently sloping uplands and have slopes of 0 to about
6 percent. Depth to bedrock is greater than 60 inches.
Permeability is slow in the clayey layers and grades
to moderate or moderately rapid below a depth of 3 or
4 feet. The shrink-swell potential is high in the
upper layers and usually grades to low below a depth
of 2 or 3 feet. The frost action potential is
moderate. Typically, these soils are neutral in
the upper layers and mildly or moderately alkaline
and calcareous in the lower part.
Ustollic Paleargids: These deep, light-colored, welldrained, loamy soils usually contain very few rock
fragments. They are on nearly level to gently sloping tablelands. Slopes usually range from 0 to about
6 percent. Depth to bedrock is over 60 inches.
Permeability is slow in the subsoil and moderate in
the underlying layers. The shrink-swell potential
is high in the subsoil and low in the underlying
layers. The frost action potential is low. Typically,,
these soils are neutral to mildly alkaline in the
upper layers and moderately alkaline and calcareous
in the lower part.
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Aridic Paleustolls: These deep, dark-colored, welldrained, clayey soils usually contain very few rock
fragments but may range up to 15 percent. They are
on nearly level tablelands and gently sloping uplands
and have slopes of 0 to about 6 inches. Depth to
bedrock is greater than 60 inches. Permeability is
slow to moderately slow, and the shrink-swell potential is high in the upper 2 or 3 feet and grades to
moderate or low below this depth. The frost action
potential is moderate. Typically, these soils have
neutral or mildly alkaline surface layers and are
mildly or moderately alkaline and calcareous in the
lower part,
Torrertic Argiustolls: These moderately deep, darkcolored, well- and moderately well-drained, clayey
soils usually contain less than 5 percent rock fragments but range up to 15 percent. They are on gently
to moderately sloping uplands and have slopes
ranging from 2 to about 10 percent. Depth to
rippable bedrock ranges from 20 to 40 inches.
Permeability is slow, the shrink-swell potential is
high, and the frost action potential is moderate.
Typically, these soils are neutral or mildly alkaline
and calcareous in the lower part.

This unit is used mostly as nonirrigated cropland
and urban land. Some small areas are irrigated cropland and others are rangeland. Nearly all is privately owned. Native vegetation is mostly western
wheatgrass, blue grama, and green needlegrass. Wheat
is the primary crop; however, alfalfa is grown on the
few irrigated fields.
Slow permeability, low annual precipitation, and
slope are limiting to cropland use. Shrink-swell
and low strength are the primary limitations to
nonagricultural use. Potential for continued urban
growth on this unit is high.
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DUNE LAND

This map unit lies at the eastern edge of the San
Luis Valley in northeastern Alamosa and southeastern
Saguache Counties. This map unit has no true soil.
The area consists of a great expanse of the highest
piled inland sand dunes in the united States, The
giant dunes rise as much as 1,000 feet above the
valley floor. This sand has been deposited by southwesterly winds that blow across the valley, moving
the sands eastward to accumulate at the base of the
mountains.
Elevations range from about 7,800 to 8,000 feet.
Slopes on the dunes range from about 5 percent on
the windward to about 65 percent on the crescentfaced leeward side. Average annual precipitation is
about 9 inches, and mean soil temperature is about 40
degrees F. This map unit covers about 37,000 acres
(58 square miles).
The dunes consist of constantly shifting sand that
form and reform ripples, ridges, and hills. The
dunes rise and fall, always changing. Most of the
sand is medium sized and is of mixed mineralogy.
Surface runoff is very slow, permeability is very
rapid, and the available water-holding capacity is
very low. The hazard of sand blowing is very severe.
This map unit is used as recreation land. It lies
within the Great Sand Dunes National Monument managed
by the U.S. Park Service. Vegetation does not exist
except on a few isolated low areas on the fringe
of the unit.
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APPENDIX I.

NOMENCLATURE

This appendix consists of material taken from Soil
Taxonomy, Chapter 6, that explains the formulation
of names of the taxa in the various categories of
the system.

properties of the order, suborder, and great group to
which it belongs, Typic subgroups also have no additional properties indicating a transition to another great group and have no aberrant properties
that require special recognition. The TorrifInvents
that typify the central concept of the great group
are, therefore, called Typic Torrifluents. These are
not necessarily the most extensive Torrifluvents.

Individuals who are more intimately acquainted with
soil classification and application of the system
described in Soil Taxonomy will perhaps accept the
absence of soil family and soil series names in this
publication. The subgroup level of naming was selected to emphasize the very general nature of the
map and the necessity for broadly-defined map units.

Intergrade subgroups are those that belong to one
great group but that have some properties of another
order, suborder, or great group. They are named by
using the adjectival form of the name of the appropriate taxon as a modifier of the great group name.
Thus, the Torrifluvents that have many but not all
the properties diagnostic of Vertisols are called
Vertic Torrifluents. Vertic Torrifluvents have
some of the properties of Vertisols superimposed
on the complete set of diagnostic properties of
Torrifluvents.

RECOGNITION OF NAMES
Orders
Names of orders can be recognized as such because
the name of each order ends in sol (L. solum, soil)
with the connecting vowel £ for Greek roots and i^ for
other roots. Each name of an order contains a formative element that begins with the vowel next preceding the connecting vowel and ends with the last
consonant preceding the connecting vowel. In the
order named Entlsol, the formative element is ent.
In Aridisol, it is id^. These formative elements are
used as endings for the names of suborders, great
groups, and subgroups. Thus, the names of all taxa
higher than the series that are members of the
Entisol order end in the ent and can be recognized
as belonging to the order of Entisol. Names ending
in id^ are names of taxa belonging to the order of
Aridlsols.

Extragrade subgroups are those that have important
properties that are not representative of the great
group but that do not indicate transitions to any
other known kind of soil. They are named by modifying the great group name with an adjective that
connotes something of the nature of the aberrant
properties. Thus, a Cryorthent that has permafrost
(a permanently frozen layer) is called a Pergelic
Cryorthent (L. per, throughout in time and space,
plus L. gelare, to freeze). This subgroup is listed
as an example in Table 1.

Table 1,—Examples of names of taxa in each category
Suborders
Names of suborders have exactly two syllables. The
first syllable connotes something of the diagnostic
properties of the soils. The second is the formative element from the name of the order. Twenty-five
formative elements are used with the 10 formative
elements from names of the orders to make names of
47 suborders. The suborder of Entisols that have an
aqulc moisture regime throughout is called Aquents,
(L. aqua, water, plus ent from Entisol). The formative element aqu is used with this meaning in 7 of
the 10 orders. The suborder of Entisols that consist
of very young sediments is called Fluvents
(L. fluvius, river, plus ent from Entisol).

Order

Suborder

Alflsols
Aridlsols
Entisols Aquents
Arents
Fluvents

Great Group

Cryofluvents
Torrifluvents

Subgroup

Typic Cryofluvents
Typic Torrifluvents
Vertic Torrifluvents

Orthents
Great groups

Cryorthents

Typic Cryorthents
Pergelic Cryorthents

The name of a great group consists of the name of a
suborder and a prefix that consists of one or two
formative elements suggesting something of a diagnostic property. Names of great groups, therefore,
have three or four syllables and end with the name of
a suborder. Fluvents that have a cryic temperature
regime are called CryofInvents (Gr. kryos, icy cold,
plus fInvent). Fluvents that have a torric moisture
regime are called TorrifInvent (L. torridus, hot
and dry).

Hlstosols

Subgroups

Names of subgroups

The name of a subgroup consists of the name of a great
group modified by one or more adjectives. The adjective typic is used for the subgroup that is thought
to typify the great group. Each typic subgroup has,
In clearly expressed form, all the diagnostic

The name of a subgroup consists of the name of a
great group modified by one or more adjectives.
The adjective typic is used for the subgroup that
is thought to typify the central concept of the
great group, as explained earlier.

FORMING NAMES
Names of orders, suborders, and great groups
Tables 2, 3, and 4 list the formative elements
used in developing soil names for the above
categories.
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Table 4.—Formative elements in names of great groups

Intergrade subgroups that have, in addition to the
properties of their great group, some properties of
another taxon, carry the name of the other taxon in
the form of an adjective. The names of orders, suborders, or great groups or any of the prior (first)
formative elements of those names may be used in the
form of an adjective in subgroup names. A few soils
may have aberrant properties of two great groups
that belong in different orders or suborders. For
these, it is necessary to use two names of taxa as
adjectives in the subgroup name.

Formative
Element
Derivation
Arg

Bor
Calc

Extragrade subgroups carry the name of one or more
special descriptive adjectives to modify the name
of the great group and connote the nature of the
aberrant properties.

Camb
Cry

Table 2.—Formative elements in names of soil orders

Eutra,
eu

Name
of
Order

Fluv

Alfisol
Aridisol
Inceptisol
Vertisol
Spodosol
Ultisol
Entisol
Oxisol
Histisol

Formative
element
in name
of order
Alf
Id
Ept
Ert
Od
Ult
Ent
Ox
1st

Derivation
of formative
Element

Hal
Hapl

Meaningless syllable
L. aridus, dry
L. inceptum, beginning
L. Verto, turn, invert
Gr. Spodus, wood ashes
L. ultimus, last, ultimate
(nonsense syllable) recent
Fr. oxide
Gr. Histos. tissue

Natr

Ochr
Pale
Psamm

Table 3.—Formative elements in names of suborders

Torr

Formative
Element

Umbr
Derivation

Mnemonicon

Aqu

L. aqua, water

Aquarium

Arg

Modified from
argillic horizon
L. argillawhite
clay
Gr. boreas,
northern
L. fluvius,
river
Gr. base of
ochros, pale
Gr. orthos,
true
Gr. psammos,
sand
L. torrldus,
hot and dry
L. umbra,
shade
L. ustus,
burnt

Connotation
Ust

Bor
Fluv
Ochr
Orth
Psamm
Torr
Umbr
Ust

Modified from
argillic horizon; L. argilla
white clay
Gr. boreas.
northern
L. calcis,
lime
L, cambiare.
to exchange
Gr. kryos,
icy cold
Modified from
Gr. eu, good;
eutrophic,
fertile
L. fluvus.
river
Gr. hals, salt
Gr. haplous,
simple
Modified from
natrium
sodium
Gr. base of
ochros, pale
Gr. paleos,
old
Gr. psammos,
sand
L. torridus,
hot and dry
L. base of
umbra, shade
L, base of
ustus, burnt

Mnenonicon

Connotation

Argillite

An argillic
horizon

Boreal

Cool

Calcium

A calcic horizon
A cambic horizon
Cold

Change
Crystal
Eutrophic

High base saturation

Fluvial

Floodplain

Halophyte
Haploid

Salty
Minimum horizon
Presence of
natric horizon

Ocher

Presence of
ochric epipedon
Excessive development
Sand texture

Palesol
Psammite
Torrid
Umbrella
Combustion

Torric moisture
regime
Presence of
umbric epipedon
Ustic moisture
regime

Aquic moisture
regime
Argillite Presence of
argillic
horizon

Table 5.—Adjectives in names of some subgroups
and their meaning

Boreal

Cool

Adjective

Fluvial

Floodplain

Ocher

Presence of
ochric epipedon
The common ones

Orthophonic
Psammite
Torrid
Umbrella
Combustion

Derivation

Mnemonicon

Connotation

Cumulic

L. cumulus,
heap

Accumulation

Thickened
epipedon

Lithic

Gr. lithos
stone

Lithosphere

Presence of a
shallow lithic
contact

Pergellc

L. per,
throughout in
time and space,
and L. gelare
to freeze

Pachic

Gr. pachys,
thick

Sand texture
Torric moisture
regime
Presence of umbric epipedon
Ustic moisture
regime
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Permanently
frozen or
having
permafrost
Pachyderm

A thick
epipedon

Drainage class (continued)

Aeolian soil material. Earthy parent material accumulated through wind action; commonly refers to
sandy material in dunes or to loess in blankets on
the surface.

Well-drained - Water is removed from the soil
readily but not rapidly. It is available to
plants throughout most of the growing season,
and wetness does not inhibit growth of roots
for significant periods during most growing
seasons. Well-drained soils are commonly
medium-textured. They are mainly free of
mottling.

Alluvium. Material, such as sand, silt, or clay,
deposited on land by streams.
Available water capacity (available moisture
capacity). The capacity of soils to hold water
available for use by most plants. It is commonly
defined as the difference between the amount
of soil water at field moisture capacity and the
amount at wilting point. It is commonly expressed
as Inches of water per inch of soil. The capacity,
in inches, in a 60-inch profile or to a limiting
layer is expressed as:

Very low
Low
Moderate
High

Moderately well-drained - Water is removed from
the soil somewhat slowly during some periods.
Moderately well-drained soils are wet for only
a short time during the growing season but
periodically for long enough that most mesophytic crops are affected. They commonly have
a slowly pervious layer within or directly below
the solum, or periodically receive high rainfall,
or both.

Inches
0 to 3
3 to 5
6 to 9
More than 9

Somewhat poorly drained - Water is removed slowly enough that the soil is wet for significant
periods during the growing season. Wetness
markedly res tricts the growth of mesophytic
crops unless ar tificial drainage is provided,
Somewhat poorly drained soils commonly have a
slowly pervious layer, a high water table,
additional wate r from seepage, nearly continuous rainfall. r a combination of these.

Badland. Steep or very steep, commonly nonstony,
barren land dissected by many intermittent drainage channels. Badland is most common in semiarid
and arid regions where streams are entrenched in
soft geologic material. Local relief generally
ranges from 25 to 500 feet. Runoff potential is
i/ery high, and geologic erosion is active.

Poorly drained - Water is removed so slowly that
the soil is saturated periodically during the
growing season or remains wet for long periods.
Free water is commonly at or near the surface
for long enough during the growing season that
most mesophytic crops cannot be grown unless
the soil is artificially drained. The soil is
not continuously saturated in layers directly
below plow depth. Poor drainage results from
a high water table, a slowly pervious layer
within the profile, seepage, nearly continuous
rainfall, or a combination of these.

Bedrock. The solid rock that underlies the soil
and other unconsolidated material or that is
exposed at the surface.
Calcareous soil. A soil containing enough calcium
carbonate (commonly with magnesium carbonate) to
effervesce (fizz) visibly when treated with cold,
dilute hydrochloric acid. A soil having measurable
amounts of calcium at the surface by erosion.
Colluvium. Soil material, rock fragments, or both
moved by creep, slide, or local wash and deposited
at the bases of steep slopes.

Very poorly drained - Water is removed from the
soil so slowly that free water remains at or
on the surface during most of the growing
season. Unless the soil is artificially drained,
most mesophytic crops cannot be grown. Very
poorly drained soils are commonly level or
depressed and are frequently ponded. Yet,
where rainfall is high and nearly continuous,
they can have moderate or high slope gradients,
as, for example, in "hillpeats" and "climatic
moors."

Corrosive. High risk of corrosion to uncoated
steel or deterioration of concrete.
Drainage class (natural). Refers to the frequency
and duration of periods of saturation or partial
saturation during soil formation, as opposed to
altered drainage, which is commonly the result of
artificial drainage or irrigation, but may be
caused by the sudden deepening of channels or the
blocking of drainage outlets. Seven classes of
natural soil drainage are recognized:

Erosion. The wearing away of the land surface by
running water, wind, ice, or other geologic agents
and by such processes as gravitational creep.

Excessively drained - Water is removed from
the soil very rapidly. Excessively drained
soils are commonly very coarse-textured,
rocky, or shallow. Some are steep. All are
free of the mottling related to wetness.

Erosion (geologic) - Erosion caused by geologic
processes acting over long geologic periods and
resulting in the wearing away of mountains and
the building up of such landscape features as
floodplains and coastal plains. Synonym:
natural erosion.

Somewhat excessively drained - Water is removed
from the soil rapidly.
Many somewhat excessively drained soils are sandy and rapidly
pervious. Some are shallow. Some are so
steep that much of the water they receive is
lost as runoff. All are free of the mottling
related to wetness.

Erosion (accelerated) - Erosion much more rapid
than geologic erosion, mainly as a result of
the activities of man or other animals or of a
catastrophe in nature; for example, fire,
that exposes a bare surface.
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GLOSSARY (continued)
Reaction, soil. The degree of acidity or alkalinity
of a soil, expressed in pH values. A soil that
tests to pH 7.0 is described as precisely neutral
in reaction because it is neither acid nor alkaline.
The degree of acidity or alkalinity is expressed as:

Escarpment. A long cliff or steep slope separating
two comparatively level or more gently sloping
surfaces and resulting from erosion or faulting.
Excess alkali. Excess exchangeable sodium. The
resulting poor physical properties restrict the
growth of plants.

Extremely acid . .
Very strongly acid
Strongly acid .
Medium acid . ,
Slightly acid ,
Neutral . . . ,
Mildly alkaline
Moderately alkaline
Strongly alkaline
Very strongly alkaline

Excess lime. Excess carbonates. Excessive
carbonates, or lime, restrict the growth of
some plants.
Fan, alluvial. A fan-shaped deposit laid down
by a stream at a point of slope change or at
the mouth of an intermittent stream.
Floodplain. A nearly level alluvial plain that
borders a stream and is subject to flooding
unless protected artificially.

pH
Below 4 . 5
4,.5 t o 5,.0
5,,1 t o 5,,5
5,.6 t o 6 .0
6,,1 t o 6,.5
6,.6 t o 7,.3
7,.4 t o 7 .8
7 .9 t o 8,.4
8,.5 t o 9,.0
9.1 and higher

Residuum (residual soil material). Unconsolidated,
weathered, or partly weathered mineral material
that accumulates over disintegrating rock.

Forst action. Freezing and thawing of soil
moisture. Frost action can damage structures
and plant roots.

Rippable bedrock. Bedrock soft enough so that it
can be dug with light power equipment.

Gravel. Rounded or angular fragments of rock
up to 3 inches (2 millimeters to 7.5 centimeters)
in diameter. An individual piece is a pebble.

Rock fragments. Rock or mineral fragments having
a diameter of 2 millimeters or more; for example,
pebbles, cobbles, stones, and boulders.

Infiltration. The downward entry of water into
the immediate surface of soil or other material,
as contrasted with percolation, which is movement
of water through soil layers or material.

Sandstone. Sedimentary rock containing dominantly
sand-sized particles.

InfijLtration rate. The rate at which water penetrates the surface of the soil at any given instant,
usually expressed in inches per hour. The
rate can be limited by the infiltration capacity
of the soil or the rate at which water is applied
at the surface.

Sedimentary rock. Rock made up of particles
deposited from suspension in water. The chief
kinds of sedimentary rock are conglomerate, formed
from gravel; sandstone, formed from sand; shale,
formed from clay; and limestone, formed from soft
masses of calcium carbonate. There are many
intermediate types. Some wind-deposited sand is
consolidated into sandstone.

Loess. Fine-grained material, dominantly of
silt-sized particles, deposited by wind.
Low strength.
loads.

Shale. Sedimentary rock formed by the hardening
of a clay deposit.

Inadequate strength for supporting
Shrink'-swell. The shrinking of soil when dry and
the swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and other
structures. It can also damage plant roots.

Metamorphic rock. Rock of any origin altered in
mineralogical composition, chemical composition,
or structure by heat, pressure, and movement.
Nearly all such rocks are crystalline.

Siltstone. Sedimentary rock made up of dominantly
silt-sized particles.

Outwash. Glacial-deposited sediments occurring on
old, high terraces, plains, or upland.

Terrace (geologic). An old alluvial plain, ordinarily flat or undulating, bordering a river, a lake,
or the sea. A stream terrace is frequently called
a second bottom, in contrast with a floodplain,
and is seldom subject to overflow. A marine
terrace, generally wide, was deposited by the sea.

Percolation. The downward movement of water
through the soil.
Permeability. The quality that enables the soil
to transmit water or air, measured as the number
of inches per hour that water moves through the
soil. Terms describing permeability are very slow
(less than 0.06 inch), slow (0.06 to 0.20 inch),
moderately slow (0.2 to 0.6 inch), moderate (.06 to
2.0 inches), moderately rapid (2.0 to 6.0 inches),
rapid (6.0 to 20 inches, and very rapid (more
than 20 inches).

Texture, soil. The relative proportions of sand,
silt, and clay particles in a mass of soil. The
basic textural classes, in order of increasing
proportion of fine particles, are sand, loamy sand,
sandy loam, loam, silt, silt loam, sandy clay loam,
clay loam, silty clay loam, sandy clay, silty clay,
and clay. The sand, loamy sand, and sandy loam
classes may be further divided by specifying "coarse,
"fine," or "very fine."

Range (or rangeland). Land that, for the most part,
produces native plants suitable for grazing by
livestock; includes land supporting some forest
trees.
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GLOSSARY (continued)
Upland (geology). Land at a higher elevation, in
general, than the alluvial plain or stream terrace;
land above the lowlands along streams.

Water table. The upper limit of the soil or
underlying rock material that is wholly saturated
with water.

Valley fill. In glaciated regions, material deposited in stream valleys by glacial melt water.
In nonglaciated regions, alluvium deposited by
heavily loaded streams emerging from hills or
mountains and spreading sediments onto the lowland
as a series of adjacent alluvial fans.

Weathering, All physical and chemical changes
produced in rocks or other deposits at or near
the earth's surface by atmospheric agents. These
changes result in disintegration and decomposition
of the material,
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