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Major fieldwork for this soil survey was done in the period 1942-49. Soil names and

descriptions were approved in 1965. Unless otherwise indicated, statements in the publi-

cation refer to conditions in the survey Area in 1965. This survey was made cooperatively

by the Soil Conservation Service and the Colorado Agricultural Experiment Station; it is

part of the technical assistance furnished to the Shavano, Uncompahgre, Cimarron, and
Delta Soil Conservation Districts.

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY of the Delta-

Montrose Area, Colo., contains infor-
mation that can be applied in mana,ci;ing
farms, ranches, and woodlands; in select-
ing sites for roads, gonds, buildings, or
other structures; and in appraising the
value of tracts of land for agriculture, in-
dustry, or recreation.

Locating Soils

All the soils of the Delta-Montrose Area
are shown on the detailed map at the back
of this report. This map consists of many
sheets that are made from aerial photo-
graphs. Each sheet is numbered to cor-
respond with numbers shown on the Index
to Map Sheets.

‘On each sheet of the detailed map, soil
areas are outlined and are identified by
symbol. All areas marked with the same

symbol are the same kind of soil. ' The soil.

symbol is inside the area if there is enough
room ; otherwise, it is outside and a pointer
shows where the symbol belongs.

Finding and Using Information

The “Guide to Mapping Units” can be
used to find information in the report.
This guide lists all of the soils of the Area
in alphabetic order by map symbol. It
shows the page where each kind of soil is
described and also the page for the capa-
bility unit in which the soil has been
placed.

- Individual colored maps showing the
relative suitability or limitations of soils
for many specific purposes can be devel-
oped by using the soil map and informa-
tion in the text. Interpretations not
included in the text can be developed by
grouping the soils according to their suit-
ability or limitations for a particular use.

Translucent material can be used as an
overlay over the soil map and colored to
show soils that have the same limitation or
suitability, For example, soils that have
a slight limitation for a given use can be
colored green, those with a moderate limi-
tation can be colored yellow, and those
with a severe limitation can be colored red.

Farmers and those who work with farm-
ers can learn about the soils in the section
“Descriptions of the Soils” and then turn
to the section “Use and Management of the
Soils.” 1Inthis way, they first identify the
soils on their farm and then learn how
these soils can be ma.na%ed and what yields
can be expected. The “Guide to Mapping
Units” at the back of the report will sim-
plify use of the map and report. This’

ide lists each soil and land type mapped
In the Area and the page where each is
described. It also lists, for each soil and
land type, the capability units for irrigated
and nonirrigated soils and the page where
each of these is described.

Engineers will want to refer to the sec-
tion “Engineering Uses of Soils.” Tables
in that section show characteristics of the
soils that affect engineering.

Persons interested in science will ind in-
formation about how the soils were formed
and how they were classified in the section
“Grenesis, Morphology and Classification

-of Soils.”

Students, teachers, and other users will
find information about the soils and their
management in various parts of the report,
depending on their particular interest.

Newcomers in the Delta-Montrose Area
will be especially interested in the section
“Greneral Soil Map,” where broad patterns
of soils are descm%ed. They may also be
interested in the section “General Nature
of the Area.”

Cover picture:

z _ Schematic drawing that shows the
relationship of some soils in the Area to each other
and to the topography.
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NOTICE TO LIBRARIANS

Series year and series number are no longer shown on
soil surveys. See explanation on the next page.
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EXPLANATION
Series Year and Series Number

Series year and number were dropped from all soil surveys sent to the printer after December 31, 1965.
Many surveys, however, were then at such advanced stage of printing that it was not feasible to remove series
year and number. Consequently, the last issues bearing series year and number will be as follows:
Series 1957, No. 23, Las Vegas and Eldorado Valleys Series 1961, No. 42, Camden County, N.J.

Area, Nev. Series 1962, No. 13, Chicot County, Ark.
Series 1958, No. 34, Grand Traverse County, Mich.  Series 1963, No. 1, Tippah County, Miss.
Series 1959, No. 42, Judith Basin Area, Mont.
Series 1960, No. 31, Elbert County, Colo. (Eastern

Part)
Series numbers will be consecutive in each series year, up to and including the numbers shown in the fore-
going list. The soil survey for Tippah County, Miss., will be the last to have a series year and series number.
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HE DELTA-MONTROSE AREA extends from the

south-central part of Delta County southward through
Montrose County and into Ouray County (fig. 1). It is
irregularly shaped and is about 34 miles long and about
15 miles wide. It covers some 254,990 acres. Delta is
the county seat of Delta County, and Montrose of Mont-
rose County.
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Figure 1.—Location of the Delta-Montrose Area in Colorade.

This Area is mainly irrigated.. Only small parts are in
range and woodland. The principal crops are sugar
beets, alfalfa, corn, small grain, and pinto beans, but
potatoes, onions, sorghums, and truck crops are grown
also. Cattle raising and sheep raising are profitable
enterprises.

How This Soil Survey Was Made

Soil scientists made this survey to learn what kinds
of soils are in the Delta-Montrose Area, where they are
located, and how they can be used.

They went into the county knowing they likely would
find many soils they had already seen, and perhaps some
they had not. As they traveled over the county, they
observed steepness, length, and shape of slopes; size and
speed of streams; kinds of native plants or crops; kinds
of rock; and many facts about the soils. They dug many
holes to expose soil profiles. A profile is the sequence
of natural layers, or horizons, in a soil; it extends from
the surface down into the parent material that has not
been changed much by leaching or by roots of plants.

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles with
thoseé in counties nearby and in places more distant.
They classified and named the soils according to nation-
wide, uniform procedures. To use this report efficiently,
it is necessary to know the kinds of groupings most used
in a local soil classification.

""Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface layer,
the. major horizons of all the soils of one series are sumi-
lar in thickness, arrangement, and other important char-
acteristics. ISach soil series is named for a town or other
geographic feature near the place where a soil of that
series was first observed and mapped. Billings and
Fruitland, for example, are the names of two soil series.
All the soils in the United States having the same series
name are essentially alike in those characteristics that
affect their behavior in the natural, undisturbed land-
scape. Soils of one series can differ somewhat in texture

.of the surface soil and in slope, stoniness, or some other

characteristic that affects use of the soils by man.
Many soil series contain soils that differ in texture of
their surface layer. According to such differences in
texture, separations called soil types are made. Within
a series, all the soils having a surface layer of the same
texture belong to one soil type. Fruitland fine sandy
loam and Fruitland sandy clay loam are two soil types
in the Fruitland series. The difference in texture of
their surface layers is apparent from their names.
‘Some types: vary so much in slope, degree of erosion,
number and size of stones, or some other feature affect-
ing their use, that practical suggestions about their man-
agement could not be made if they were shown on the

1
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soil map as one unit. * Such soil types are divided into
phases. The name of a soil phase indicates a feature
that affects management. For example, Fruitland sandy
clay loam, 0 to 2 percent slopes, is one of several phases
of Fruitland sandy clay loam, a soil type that has a
slope range of 0 to 5 percent.

After a guide for classifying and naming the soils
had been worked out, the soil scientists drew the bound-
aries of the individual soils on aerial photographs. These
photographs show woodlands, buildings, field borders,
trees, and other details that help in drawing buundatries
accurately. The soil map at the back of this report was
prepared from the aerial photographs.

The areas shown on a soil map are called mapping
units, On most maps detailed enough to be useful in
planning management of farms and fields, a mapping
unit is nearly equivalent to a soil type or a phase of a
soil type. It is not exactly equivalent, because it is not
practical to show on such a map all the small, scattered
bits of soil of some other kind that have been seen within
an area that is dominantly of a recognized soil type or
soil phase.

In preparing some detailed maps, the soil scientists
have a problem of delineating areas where different kinds
of soils are so intricately mixed or occur in individual
areas of such small size that it is not practical to show
them separately on the map. Therefore, they show this
mixture of goils as one mapping unit and call it a soil
complex. Ordinarily, a soll complex is named for the
major kinds of soil in it, for example, Chipeta-Persayo
complex, 5 to 10 percent slopes.

Another kind of mapping unit is the undifferentiated
group, which consists of two or more soils that may occur
together without regularity in pattern or relative pro-
portion. The individual tracts of the component soils
could be shown separately on the map, but the differences
between the soils are so slight that the separation is not
important for the objectives of the soil survey. An ex-
ample is Luhon and Travessilla soils.

A third kind of mapping unit is the soil association.
It is a large acreage that consists of two or more soils
and is uniform in pattern and proportion of the domi-
nant soils, though these soils may differ greatly. An
example 1s Chipeta-Persayo-Mesa association, 2 to 10
percent slopes.

Also, on most soil maps, areas are shown that are so
rocky, so shallow, or so frequently worked by wind and
water that they scarcely can be called soils. These areas
are shown on a soil map like other mapping units, but
they are given descriptive names, such as Gullied land
or Badland, and are called land types rather than soils.

While a soil survey is in progress, samples of soils are
taken, as needed, for laboratory measurements and for
engineering tests. Laboratory data from the same kinds
of soils in other places are assembled. Data on yields
of crops under defined practices are assembled from
farm records and from field or plot experiments on the
same kinds of soils. Yields under defined management
are estimated for all the soils.

But only part of a soil survey is done when the soils
have been named, described, and delineated on the map,
and the laboratory data and yield data have been as-
sembled. The mass of detailed information then needs
to be organized in a way that it is readily useful to differ-

ent groups of readers, among them farmers, ranchers,
managers of woodland, engineers, and homeowners.
Grouping soils that are similar in suitability for each
specified use is the method of organization commonly’
used in the soil survey reports.

On the basis of yield and practice tables and other
data, the soil scientists set up trial groups. They test
these groups by further study and by consultation with
farmers, agronomists, engineers, and others, and then
adjust them according to the results of their studies and
consultation. Thus, the groups that are finally evolved
reflect up-to-date lnowledge of the soils and their be-
havior under present methods of use and management.

General Soil Map

The general soil.map at the back of this report shows,
m color, the soil associations in the Delta-Montrose
Area. A soil association is a landscape that has a dis-
tinctive proportional pattern of soils. It normally con-
sists of one or more major soils and at least one minor
soil, and it is named for the major soils. The soils in
one association may occur in another, but in a different
pattern.

A map showing soil associations is useful to people
who want a general idea of the soils in an area, who want
to compare different parts of an area, or who want to
know the location of large tracts that are suitable for a
certain kind of farming or other land use. Such a map
is not suitable for planning the management of a farm
or field, because the soils In any one association ordi-
narily differ in slope, depth, stoniness, drainage, and

- other characteristics that affect management.

The general soil map of this Area shows nine soil
associations. Most of the associations are on flood plains
and alluvial fans, but some are on terraces, mesas, valley
side slopes, and foothills. The slopes range from nearly
level to steep.

1. Mesa-Orvchard association

Deep, nearly level and gently sloping, moderately fine
tewtured soils on mesas, high terraces, and old alluvial
fans

This soil association makes up large parts of the west-
ern two-thirds of the Area. The soils formed mainly in-
thick, gravelly deposits on ancient stream terraces or
alluvial fans. Geologic erosion has worn away so much
of the original landscape that the soils now oceur on
elevated benches or mesas and are as much as 100 feet
above the stream channels. The tops of the mesas are
gently sloping or undulating, and the drainage pattern
1s somewhat weak.

In addition to the dominant Mesa and Orchard soils,
Hinman and Mack soils are included. Mesa soils are
the most extensive. All of the soils in this association
are brown to reddish brown and are underlain by strong
accumulations of lime., They differ from one another
in minor respects, such as degree of development, texture,
and parent material, but all are well drained and fri-
able. The texture ranges from fine sandy loam to clay
loam. Orchard soils formed from basaltic material; the
rest are of mixed origin.
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In this association is some of the best irrigated farm-
land in the Area. The soils are naturally fertile, are low
in salts, and if properly managed are not highly erodible.
They are suited to alfalfa, sugar beets, corn (hg. 2), and
small grain, and to apples and sour cherries. Frost and
a short growing season make it risky to grow peaches,
apricots, and sweet cherries. The soils have high water-
holding capacity and are well suited to irrigation.
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Figure 2.—Harvesting corn for silage on the Mesa-Orchard soil
association.

2. Chacra-Menoken association

Moderately deep, nearly level soils derived from shale
on uplands

This association is in the eastern part of the valley
of the Uncompahgre River, between the towns of Mont-
rose and Olathe. The total acreage is fairly small.
The association consists of light-colored soils that formed
residually on calcareous Cretaceous shale and siltstone.
It occurs on undulating and rolling uplands, which are
believed to be the oldest and most stable landscape in
the shale hills.

Chacra and Menoken soils are brown to yellowish-
brown, moderately fine textured soils that normally ave
calcareous throughout and contain soluble salts, which
are inherent in the parent materials. Chacra soils de-
veloped residually over shale. Menoken soils resemble
Chacra soils but are immature. Included in the asso-
ciation are many small areas of the shallow Chipeta
and Persayo soils and small bodies of Billings and Chris-
tianburg soils that border small stream channels. All
these soils have high water-holding capacity, but they
take in water slowly and release it slowly to plants.

Chacra and Menocken soils are only moderately pro-
ductive. They are underlain by shale beds at a depth
of less than 40 inches. These beds restrict free under-
drainage, and consequently the soils become increasingly
saline 1f they are irrigated. They are difficult to work
but can be farmed if carefully managed. They are well
suited to small grain.

3. Bostwick-Cerro association

Deep, gently sloping, moderately fine textured soils on
allurial fans and valley side slopes

This association is in the cooler parts at the eastern
edge of the Area. It includes Bostwick Park, which is

east of Montrose, and small areas north and south of
Cedar Creek. These areas are about 1,000 feet higher
than most of the Area. ‘

Bostwick soils are the most extensive. These are well-
drained, dark-colored soils that formed in micaceous
parent material derived from gneiss and schist. Cerro
soils, which are well-drained soils in rolling to steep
areas, formed in glacial till and, in many places, are
stony. Included in this association are Poudre soils,
which are dark colored, medium textured, and poorly
drained. They occur in swales adjacent to Bostwick
soils. Also included are small areas of Blanyon soils,
which occur with Bostwick and Poudre soils. "Blanyon
soils are fine-textured, well-drained soils on terraces.
Doak soils occur with Cerro soils but are of minor extent.

The soils of this association are productive, but their
use for crops is limited because of the climate. Small
grain and hay are grown on the well-drained soils; hay
and pasture are grown on the poorly drained soils.
Cerro and Doak soils are of limited use because they are
stony and steep (fig. 3). In some places they are non-
arable unless the stones are removed.

Figure 3.—A rough part of the Bostwick-Cerro soil association.
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4. Colona-Salt Lake associatlion

Deep, nearly level and gently sloping, fine-textured, mod-
erately well drained to poorly drained soils on flood
plains

This association is mainly on the terraces of the Un-
compahgre River south of the town of Montrose. A
small part is southwest of the town of Delta.

Colona soils are moderately well drained clays that
have a concentration of lime in the substratum. Salt
Lake soils are poorly drained, calcareous alluvial clays.
They have a concentration of lime in the lower part and
have the prominent mottling that is evidence of poor
drainage. Both soils have slow permeability and slow
subsoil drainage (fig. 4).

Colona soils are moderately productive and are used
mainly as irrigated cropland. They are well suited to
hay crops. Careful management of irrigation is needed
to prevent the accumulation of salts. Undrained Salt
Lake soils are relatively unproductive, but drained areas
are similar to Colona soils 1n suitability and in manage-
ment needs. Both soils are difficult to work.
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Figure 4.—Water has broken across the furrows on this sloping
part of the Colona-Salt Lake soil association.

5. Genola-Fruitland association

Deep, nearly level and wery gently sloping, mediwm-
teastured and moderately coarse textured soils on alluwial
fans

This association occurs west of the Uncompahgre River.
It consists of alluvial soils derived from sedimentary
rock. The soils are principally very gently sloping.
Small areas are on moderately steep valley side slopes.

Genola soils are grayish-brown, caleareous alluvial
soils. They are medium textured and well drained.
Fruitland soils are similar to Genola soils but are mod-
erately coarse textured. Both soils have a brown to
reddish-brown subsoil. Included in the association is a
moderate acreage of Woodrow soils, which resemble
Genola and Fruitland soils but are moderately fine tex-
tured. Also included are a few small areas of poorly
drained, highly saline soils that ave not suited to culti-
vation.

This association consists mainly of productive soils
and is mostly cultivated. If the soils are irrigated, they
are well suited to most crops common to the Area. They
hold moisture well and are not highly susceptible to
erosion (fig. 5).

) ) 7. it 5 A

Figure 5—Part of the Genola-Fruitland soil association. Shavano
soils are in the foreground.

6. Uncompahgre association

Deep, nearly level, mediwm-textured, somewhat poorly
drained soils on flood plains and low terraces.

This association is on the flood plains of the Uncom-
pahgre River and the Gunnison River. It consists of
nearly level alluvial soils that formed in stratified al-
luvium of mixed origin.

Uncompahgre soils are dark-colored, calcareous soils
that are stratified with sandy material and have rust-
colored mottles in the subsoil. Included in this associa-
tion are small areas of Billings, Christianburg, Ravola,
and Genola soils and poorly drained, highly saline soils.
Also included are undifferentiated soils that formed in
recent alluvium and are extremely variable in texture,
color, and drainage.

The soils in this association are moderately produc-
tive, but they have a fluctuating water table that inter-
feres somewhat with crop growth. In addition, they are
occasionally flooded and receive deposits of silt from
the floodwaters (fig. 6). Irrigated areas are used for
small grain, row crops, and hay crops. Uncultivated

areas support a good cover of native grass, willow, and
cottonwood.

Figure 6.—An undeveloped part of the Uncompahgre soil associa-
tion. These soils generally require drainage before satisfactory
yields can be obtained.

7. Billings-Christianburg association

Deep, nearly level and gently sloping, fine tewtured and
moderately fine temtured soils on alluvial fans, flood
plains, and terraces

This association occurs along the Gunnison River and
east of the Uncompahgre River. It consists of alluvial
soils that formed in material weathered from calcareous,
saline, olive or gray shale. These soils, which are nearly
level and gently sloping, occur principally on alluvial
fans and valley side slopes. They are, for the most part,
in the drier parts of the Area. Their native vegetation is
a sparse cover of greasewood, saltbush, and some salt-
grass.

Billings and Christianburg soils are dominant (fig. 7).
Billings soils are well-drained, moderately fine textured,
calcareous alluvial soils that are moderately saline. Chris-
tianburg soils are similar to Billings soils but are fine
textured. Included in this association are small acreages
of Ravola soils, which formed from the same kind of
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olive or gray shale but are mediwm textured. Also in-
clnded are small areas of shallow Chipeta and Persayo
soils, also derived from shale. All the soils of this asso-
ciation are subject to severe sheet erosion, gully erosion,
and piping.

S A

Figure 7.—A part of the Billings-Christianburg soil association.
Barren shale hills and Badland are in background.

Billings and Ravola soils are productive and are suited
to most of the crops grown in the Arvea. Christianburg
soils, which are heavy clays, are difficult to work and
are better suited to hay crops than to cultivated crops.
If these soils are irrigated, careful management is re-
quired to prevent the accumulation of salts, which would
Iimit the choice of crops. Removing the salts is very
difficult because water moves slowly through these soils.

8. Chipeta-Persayo association

Shallow, nearly level, gently sloping and hilly, fine tex-
tured and moderately fine textured soils derived from
shale

This association occurs mainly east of the Uncom-
pahgre River. The topography is undulating to hilly
and is highly dissected. Most areas are desertlike and
have scanty vegetation. Ixposures of shale are common
in the hilly part. Such areas are practically devoid of
vegetation. The soils are caleareous. They formed in
material weathered from yellow or gray clay shale.

Chipeta and Persayo soils are underlain by shale beds
at a depth of less than 18 inches. On the steeper slopes,
the shale is either just a few inches below the surface or
is exposed. Erosion is severe because of the nature of
the soils and.the lack of adequate ground cover. Dis-
section of the steeper slopes is common, and deep gullies
occur throughout much of the association. Included in
this association are small areas of Billings and Christian-
burg soils along the drainageways and areas of Badland
and Rough broken land, shale and till materials.

These soils are unproductive and generally are better
suited to native range than to crops. Some of the undu-
lating slopes are used with some success for the produc-
tion of shallow-rooted crops, such as onions. Drainage,
preventing salt accumulations, and maintaining fertility
are major problems if these soils are irrigated.

9. Rock outcrop-Travessilla association

Bare rock outcrop and shallow, rolling to steep, mod-
erately coarse textured soils on hills, ridges, and sides
of mesas -

This association occurs along the margins of the Area.
Normally, it is higher than the other soil associations
and receives more precipitation. The soils are shallow
over sandstone or glacial till and ordinarily are rolling
to steep (fig. 8). The vegetation in the lower parts
consists of native grass, and that in the higher parts, of
pinyon, juniper, and oakbrush.

The Travessilla soils are shallow over sandstone and
normally have many rocks and stones on the surface. On
the eastern edge of the Area are Rock outcrop and Cerro
soils, which formed from glacial till and have stones in
the profile and on the surface. Also in the association
are small areas of Shavano, Luhon, Chipeta, and Per-
sayo soils. Shavano soils are immature, are 18 to 40
inches thick over sandstone, and are undulating or roll-
ing. Luhon soils, which formed from calcareous allu-
vial material, are deep and highly calcareous. Chipeta
and Persayo soils, which formed from clay shale, are
very shallow.

This association generally is better suited to native
range than to crops, but a few areas of Luhon and Sha-
vano soils on smoother slopes can be cultivated. Small
grain and hay are the most suitable crops.

Figure 8—An area of the Rock outcrop-Travessilla soil association.
The trees in the background are pinyon and juniper.

Descriptions of the Soils

In this section the soil series and land types are dis-
cussed in alphabetic order, and a profile typical of each
series is given. Following the description of each series,
each mapping unit in the series is described and any
differences from the typical profile are pointed out.

Following the name of each mapping unit is the sym-
bol that identifies the soil or land type on the detailed
map at the back of the report. At the end of each de-
scription, the capability classification of the mapping



6

unit is shown.

SOIL SURVEY

and each capability unit is described is listed in the
“Guide to Mapping Units” near the back of the report.
The approximate acreage and proportionate extent of

each mapping unit are given in table 1.

The page on which each mapping unit Alluvial Land

Alluvial land (Al) is extremely variable in color, texture,

depth, and drainage.

The alluvium has been recently

deposited on flood plains and, less extensively, on the

TaBLE 1.—Approximate acreage and proportionate extent of the soils

Soil Area | Extent Soil Area |Extent
Acres Percent Acres Percent
Alluvial land - .. 3, 680 .4 || Genola clay loam, 2 to 5 percent slopes_ _ - - ____ 1, 020 0.4
Badland oo e 20, 220 7.9 || Genola clay loam, saline, 0 to 2 percent slopes. - - 120 ®
Billings gravelly clay loam, 0 to 2 percent slopes_| 2, 560 1.0 || Gullied land ... 4, 480 1.8
Billings gravelly clay loam, 2 to 5 percent slopes- 280 .1 {| Hinman clay loam, 0 to 2 percent slopes__.._.... 2, 520 1.0
Billings gravelly clay loam, 5 to 10 percent slopes._ 200 .1 }i Luhon clay loam, 2 to 5 percent slopes__________ 280 .1
Billings silty clay, 0 to 2 percent slopes_.__.__.__. 6, 000 2.3 || Luhon clay loam, 5 to 10 percent slopes. .. ._ .. __ 240 .1
Billings silty clay, 2 to 5 percent slopes___.._____ 520 . 2 || Luhon gravelly elay loam, 5 to 10 percent slopes.. 160 ®
Billings silty clay, 5 to 10 percent slopes__.__.... 360 .1 || Luhon stony clay loam, 5 to 10 percent slopes_... 400 .2
Billings silty clay, loamy substratum, 0 to 2 per- Luhon and Travessilla soils___ . ____________._ 80 -
cent SlOPes_ oo e 1, 160 .5 || Mack clay loam, 0 to 2 percent slopes_.___.__.__ 1, 440 .6
Billings silty clay, shale substratum, 0 to 2 per- Mack clay loam, 2 to 5 percent slopes_._.____.___ 480 .2
eent SlOPEeS. o oo o e 1, 360 .5 || Mack clay loam, 5 to 10 percent slopes______.____ 160 Q)
Billinigs silty clay, shale substratum, 2 to 5 per- Mack gravelly clay loam, 0 to 2 percent slopes._ - 400 .2
cent SloPeS_ oo . 320 . 1 || Menoken-Chacra clay loams, 0 to 2 percent slopes.| 1, 000 .4
Billings silty clay loam, 0 to 2 percent slopes_____ 21, 320 8.3 || Mesa clay loam, 0 to 2 percent slopes_ ... ..____. 24, 920 9.8
Billings silty clay loam, 2 to 5 percent slopes.._.| 3, 520 1. 4 {| Mesa clay loam, 2 to 5 percent slopes. .. ____.__. 2, 760 1.0
Billings silty clay loam, 5 to 10 percent slopes_._.| 1, 400 .5 || Mesa clay loam, 5 to 10 percent slopes_ .. ___.__. 360 .1
Billings silty clay loam, gravel substratum, 0 to 2 Mesa gravelly clay loam, 0 to 2 percent slopes___| 2, 000 .8
percent slopes_ - o _______._._ 1, 400 .5 || Mesa gravelly clay loam, 2 to 5 percent slopes- .| 2, 680 1.0
Billings silty clay loam, shale substratum, 0 to 2 Mesa gravelly clay loam, 5 to 10 percent slopes.__ 920 .4
pereent slopes_ - oo oo oe oo 4, 520 1. 8 || Mesa gravelly clay loam, shale substratum, 0 to
Billings silty clay loam, shale substratum, 2 to 5 2 percent slopes.__ . ___ . ____ . __________._ 120 Q)
percent slopes_.. oo ___________ 640 .2 || Mesa gravelly clay loam, shale substratum, 5 to
Blanyon silty clay loam, 2 to 5 percent slopes._ . . 200 .1 10 percent slopes_ - - . ____ 200 .1
Blanyon silty clay loam, moderately wet variant _ 80 O] Mesa stony clay loam, 2 to 10 percent slopes.__._ 160 O]
Bostwick fine sandy loam, coarse subsoil variant, Orchard clay loam, 0 to 2 percent slopes_________ 3, 880 1.5
5 to 10 percent slopes_ . oo __.__ 80 ™ Orchard clay loam, 2 to 5 percent slopes_..____._ 1, 280 .5
Bostwick gravelly loam, 2 to 5 percent slopes_ - - 200 .1 || Orchard gravelly clay loam, 0 to 2 percent slopes.._ 400 .2
Bostwick loam, 0 to 2 percent slopes__ ... .______ 280 . 1 }j Orchard gravelly clay loam, 2 to 5 percent slopes._ - 160 ®
Bostwick loam, 2 to 5 percent slopes___.________ 2, 080 . 8 || Persayo silty clay loam, 0 to 2 pereent slopes._.__| 4, 760 1.9
Bostwick loam, 5 to 10 percent slopes__.________ 200 . 11| Persayo silty clay loam, 2 to 5 percent slopes____| 9, 840 3.9
Bostwick stony loam, 2 to 5 percent slopes.__.__ 200 .1 )| Poudre loam__ .. ______ 120 )
Bostwick stony loam, 5 to 10 percent slopes. . _ .. 520 .2 || Rance complex, 0 to 2 percent slopes_ ... __.____ 200 .1
Bostwick stony loam, 10 to 30 percent slopes-._-.| 1, 160 .5 || Rance complex, 2 to 5 percent slopes. - . _.._..__ 880 .3
Cerro clay loam, 1 to 5 percent slopes...._._.__._ 1,160 .5 |l Rance complex, 5 to 10 percent slopes—_ .- - __..__ 200 .1
Cerro clay loam, 5 to 10 percent slopes._._______ 520 .2 ) Ravolaelay loam_ . .. ___________ 760 .3
Chipeta silty clay, 0 to 2 percent slopes_________ 940 .4 || Rock outerop and Rough broken land_____.____ 3, 880 1.5
Chipeta silty clay, 2 to 5 percent slopes. . ______ 4, 440 1.7 || Rock outcrop-Travessilla association, rolling__._. 4, 640 1.8
Chipeta-Persayo complex, 5 to 10 percent slopes-| 2, 280 .9 || Roek outerop-Travessilla association, steep-.... 7, 040 2.8
Chipeta-Persayo complex, 5 to 10 percent slopes, Rough broken land. . ___________________ 11, 240 4.4
eroded._ - _ . 3, 360 1.3 || Rough broken land, shale and till materials_ ... _ 16, 720 6. 6
Chipeta-Persayo-Mesa association, 2 to 10 per- Rough stony land, shale and till materials..______ 2,120 .8
cent slopes. .o oo 800 .3 || Rough stony land, till materials..__________.___. 1, 480 .6
Chipeta-Persayo-Rance complex, 2 to 10 percent Saline wet land..______ . ____________._____. 6, 320 2.5
SlopPes_ - - o- 1, 640 .6 || Salt Lake clay, drained_ - ________..___.______ 480 .2
Christianburg silty clay, 0 to 2 percent slopes__._| 1, 640 L6 || Sandy land . ... 90 O]
Christianburg silty clay, 2 to 8 percent slopes____ 880 .3 || Shavano sandy clay loam, 2 to 5 percent slopes._.| 4, 040 1.6
Colona clay, 0 to 2 percent slopes_ - - _________ 1, 240 .5 || Shavano sandy clay loam, 5 to 10 percent slopes_.._| 1, 680 .7
Colona clay, 2 to 8 percent slopes. -« c oo 1, 040 . 4 || Travessilla fine sandy loam, 0 to 10 percent slopes.| 1, 600 .6
Colona clay, gravel substratum, 0 to 2 percent Uncompahgre elay loam_.._____________________ 1, 040 .4
8lOPeS_ - - oo 1, 160 .5 [} Uncompahgre elay loam, wet_ _ __ . ____________ 240 .1
Doak clay loam, 2 to 5 percent slopes.__________ 560 . 2 || Uncompahgre fine sandy loam._ _ . ______________ 920 .4
Doak stony clay loam, 2 to 10 percent slopes_ - - - 120 ® Uncompahgre gravelly loam_ . _________._.______ 320 .1
Fruita loam, 0 to 2 percent slopes_ . ... ________ 240 .1 || Uncompahgre loam____..__.______.______.______ 3, 280 1.3
Fruita clay loam, 5 to 10 percent slopes_ ....___. 120 | ) Uncompahgre loam, wet_ ... . __________ 2, 400 .9
Fruitland fine sandy loam, 0 to 2 percent slopes-.| 1, 000 .4 || Vernal clay loam, 0 to 2 percent slopes__....____ 4, 320 1.7
Fruitland fine sandy loam, 2 to 5 percent slopes. . 520 . 2 |{ Vernal clay loam, 2 to 5 percent slopes.___..____ 400 .2
Fruitland sandy clay loam, 0 to 2 percent slopes_.| 3, 120 1. 2 || Vernal gravelly clay loam, 0 to 2 percent slopes._ __ 240 .1
Fruitland sandy clay loam, 2 to 5 percent slopes..{ 1, 000 . 4 || Vernal gravelly clay loam, 2 to 5 percent slopes. . 160 0]
Fruitland sandy eclay loam, stony substratum, 0 Wet alluvial land_ ... .. ... 960 .4
to 2 percent slopes___ . ______________________ 440 . 2 || Woodrow clay loam, 0 to 2 pereent slopes.._____| 1, 320 .5
Fruitland sandy clay loam, stony substratum, 2 Water. o e 320 .1
to 5 percent slopes .o ___ 160 | (M)
Genola clay loam, 0 to 2 percent slopes______ ... 5, 520 2,2 Total. o . 254, 990 | 100. 0

I Less than 0.05 percent.
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side slopes of the larger streams in this Area. The
largest acreage is along the Uncompahgre River and the
Gunnison River. Normally, the water table is high
and limits use of the land. The erosion hazard varies.
Gullies occur in a few places.

The native vegetation consists of willow, cottonwood,
and grasses. The use of this land type as pasture or
as hay meadow depends on the accessibility of the areas
and the drainage. (Capability unit VIIw-1 nonirri-
gated)

Badland

Badland (Ba) consists of barren or nearly barren outcrops
of gypsiferous and saline shale and some soil material.
The shale is in various stages of weathering. The land-
scape is one of rolling hills separated by very narrow
valleys or by gullies. In some of the valleys and drain-
ageways are moderately deep soils like those of the
Christianburg and Billings series. The slope range is
2 to 20 percent or more. This land type is extensive in
the eastern part of the Area, east and south of the town
of Olathe.

In some areas the parent shale contains an abnormally
large amount of gypsum, and strata of light-gray or
white gypsum or gypsiferous earth are a prominent part
of the bedrock. %}éepuge and the movement of ground
water have caused soluble salts to concentrate in low
places and on sidehills where seepage water emerges.

Badland supports little vegetation and is of limited
value, even as range. It is almost impermeable. Con-
sequently, a large amount of water runs off after a
normal rain, and flash floods follow heavy rains. Ero-
sion is active. The silt carried away by runoff is a
hazard to the surrounding soils and to those downstream.
(Capability unit VIITes~1 nonirrigated)

Billings Series

The soils of the Billings series are deep, well drained,
and moderately fine textured or fine textured. They are
grassland soils that formed on alluvial fans in sediments
washed from adjacent exposures of gray and olive shale
and siltstone. Soils of this series are extensive in the
valleys of the Uncompahgre River and the Gunnison
River, south and west of the town of Delta.

Billings soils have a grayish-brown, platy or granular
surface layer 4 to 6 inches thick. They have a weakly
developed, light yellowish-brown, calcareous subsoil that
18 massive or has weak, subangular blocky structure. The
substratum, which begins 12 to 14 inches below the sur-
face, is light yellowish-brown, calcareous silty clay loam
or clay loam,

These soils are calcareous throughout. In some places
and at variable depths, they have a weak accumulation
of visible calcium carbonate or calcium sulfate. The
structure of these soils is weak and unstable. The or-
ganic-matter content is low. Gullying and piping are
common.

Typical profile of Billings silty clay loam, 490 feet
south and 100 feet west of the center of sec. 21, T. 49
N,R.9W.:

A1—0 to 6 inches, silty clay loam; grayish brown (2.5Y 5/2)
when dry, dark grayish brown (2.5Y 4/2) when
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moist; moderate, fine, granular structure; upper-
most 1 inch weak platy and vesicular; slightly hard
when dry, friable when moist; calcareous; pH 82;
clear, smooth boundary.

C1—6 to 18 inches, silty clay loam; light yellowish brown
(2.5Y 6/3) when dry, light olive brown (2.5Y 5/3)
when moist; weak, medium, subangular blocky struec-
ture; hard when dry, friable when moist; calcareous;
pH 8.2; gradual boundary.

C2—18 to 60 inches, silty clay loam; light yellowish brown
(2.5Y 6/3) when dry, olive brown (2.5Y 4/3) when
moist; massive; hard when dry, friable when moist;
caleareous; pH 8.2,

The depth to shale generally is more than 60 inches,
but locally it is between 30 and 60 inches. Areas where
shale is at a depth of less than 60 inches were mapped
as shale substratum phases. Stratification and accumula-
tions of calcium carbonate, where present, are weak.
Areas adjacent to old terraces have a cover of gravel and
cobblestones or have some gravel and cobblestones
throughout the profile. As a result of irrigation or
seepage, some areas are moderately saline. In these areas
an efllorescence of salts is common on the surface when
the soil is dry.

In many places Billings soils adjoin Woodrow, Genola,
and Ravola soils. Billings soils have more olive and
vellowish hues than Woodrow soils. They are more
olive in color and finer in texture than Genola soils.
Billings soils resemble Ravola soils in color but are
finer textured.

The principal grasses are alkali sacaton, galleta, salt-
grass, Indian ricegrass, and western wheatgrass. Four-
wing saltbush, sagebrush, and rabbitbrush are charac-
teristic brushy plants, but these have been replaced to a

large degree by greasewood and cheatgrass. Billings
soils are moderately productive if irrvigated. If they

are properly managed, they are suited to alfalfa, corn,
sugar beets (fig. 9), and small grain.
are used for orchards.

A few areas

e e e
g 73]

V,,d.
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L - X -
Figure 9.—Irrigating sugar beets on Billings silty clay.

Billings gravelly clay loam, 0 to 2 percent slopes
(BcA).—This soil normally occurs at the upper end of al-
luvial fans and is adjacent to escarpments capped by
sandy and gravelly deposits. It has a profile similar to
the one described as.typical of the Billings series, but
the surface layer is browner, and a thin mantle of gravel



8 SOIL, SURVEY

and cobblestones that washed from the escarpments
covers the surface. The largest acreage is along the
eastern boundary of the Area, east of the town of Delta.

This soil is used mainly as range. Tillage is difficult
unless the larger stones are removed. The vegetation
consists of greasewood and annual weeds. (Capability
unit VIs-1 nonirrigated; ITs-1 irrigated)

Billings gravelly clay loam, 2 to 5 percent slopes
{BcB).—This soil occurs at the upper end of alluvial fans
and is adjacent to escarpments capped by gravelly and
sandy material. It has a profile similar to the one de-
scribed as typical of the Billings series, but its surface
layer is browner, and a thin mantle of gravel and cobble-
stones washed from the escarpments covers the surface.
The surface layer is 15 to 50 percent gravel and cobble-
stones. This soil is mostly in the valleys of the Un-
compahgre River and its tributaries, west and north of
the town of Montrose.

This soil is used mainly as native range. Tillage and
the use of farm machinery are difficult unless the larger
stones are removed. (Capability unit VIs-1 nonirri-
gated; ITTe-2 irrigated)

Billings gravelly clay loam, 5 to 10 percent slopes
(BcC).—This soil occurs at the upper end of alluvial fans
and is adjacent to escarpments capped by gravelly and
sandy material. It has a profile similar to the one de-
scribed as typical of the Billings series, but its surface
layer is browner, and a thin mantle of gravel and cobble-
stones .washed from the escarpments covers the surface.
The surface layer is 15 to 50 percent gravel and cobble-
stones. This soil is mostly in the valleys along the Un-
compahgre River and its tributaries, west and south of
the town of Montrose.

This soil is used mainly as native range. The slope
is unfavorable for irrigation, and the cobblestones and
gravel make tillage and the use of farm machinery diffi-
cult. Normally, this soil supports a good cover of
native short grasses, sagebrush, and cactus. (Capability
unit VITe-2 nonirrigated; I'Ve-2 irrigated)

Billings silty clay, 0 to 2 percent slopes (BdA).—This
soil occurs at the lower end of gently sloping alluvial
fans. It has a profile similar to the one described as
typical of the Billings series, but the surface layer is
finer textured and is 6 to 10 inches thick. This soil
oceurs throughout most of the Area.

This soil is used as native range and as irrigated crop-
land. If irrigated, it is more difficult to till than the
Billings silty clay loams. It has a_slower rate of water
intake and is susceptible to ponding. Because of the
slower intake rate and somewhat poorer surface drain-
age, this soil is more likely to become saline than the
silty clay loams. Tt is erodible, and piping is common.
(Capability unit VIs-1 nonirrigated; IIIs-1 irrigated)

Billings silty clay, 2 to 5 percent slopes (BdB).—This
soil occurs at the lower end of moderately sloping al-
Iuvial fans. Tt has'a profile similar to the one described
as typical of the Billings series but has a mantle of fine-
textured material 6 to 12 inches thick. Tt occurs mostly
in the southern half of the Area.

This soil is used mainly as native range. It is irri-
gated in places. If irrigated, it is more difficult to till
than the Billings silty clay loams. It can be tilled within
a narrower range of moisture content, has a slower rate
of water intake, and tends to have poorer surface drain-

age. Because of the slower intake rate and poorer surface
drainage, it is more likely to become saline than the silty
clay loams. It is erodible, and piping is common. (Cap-
ability unit VIs-1 nonirrigated; IVe-1 irrigated)

Billings silty clay, 5 to 10 percent slopes (BdC).—This
soil occurs on the steeper parts of alluvial fans. It
has a profile similar to the one described as typical of
the Billings series but has a 6- to 10-inch mantle of fine-
textured material. It occurs mainly in the southern
part of the Area.

This soil is used mainly as native range, but it pro-
duces only a scanty cover of salt-tolerant grasses and
shrubs. Because of the slope, the erosion hazard is
severe. Gully erosion and sheet erosion are active in
cultivated areas. (Capability unit VIIe-2 nonirrigated ;
IVe-2 irrigated)

Billings silty clay, loamy substratum, 0 to 2 percent
slopes (BeA).—This soil generally occurs at the lower end
of alluvial fans that merge with the alluvial terraces
along the Uncompahgre River. It has a profile similar
to the one described as typical of the Billings series, but
the substratum is Toam or silt loam at a depth of 30
to 48 inches. In some places gravel occurs in the sub-
stratum.

This soil is used as range and as irrigated cropland.

The substratum is more friable and permeable than
that of the Billings silty clay loams, but the clayey
surface layer, 6 to 12 inches thick, slows infiltration and
makes tillage difficult at some degrees of moisture con-
tent. (Capability unit VIs-1 nonirrigated; I1Ts-1 irri-
gated)
° Billings silty clay, shale substratum, 0 to 2 percent
slopes (BfA).—This soil occurs on the parts of alluvial fans
where the shale substratum is close to the surface. It has
a profile similar to the one described as typical of the
Billings series but is underlain by shale bedrock at a
depth of 30 to 48 inches. This soil occurs mainly in
the eastern third of the Area, east of the towns of Olathe
and Delta.

This soil is used mainly as native range. The shale
substratum restricts free underdrainage; as a result,
salinity is more severe than in the Billings silty clay
loams.  (Capability unit VIs-1 nonirrigated; IVs-2
irrigated)

Billings silty clay, shale substratum, 2 to 5 percent
slopes (BfB).—This soil occurs on the parts of alluvial fans
where shale bedrock is close to the surface. It has a
brofile similar to the one described as typical of the

illings series but is underlain by shale bedrock at a
depth of 30 to 48 inches. This soil occurs principally
in the eastern third of the Arvea, east of the towns of
Olathe and Delta.

This soil is used mainly as native range. The shale
substratum restricts free underdrainage; as a vesult,
salinity is more severe than in the Billings silty clay
loams.  Erosion is a severe hazard, but piping is not a
hazard. (Capability unit VIs-1 nonirrigated; IVe-1
irrigated)

Billings silty clay loam, 0 to 2 percent slopes (BgA).—
This soil occurs at the lower end of nearly level alluvial
fans. It has a profile similar to the one deseribed as
typical of the Billings series. Included in mapping
were a few areas that have a surface layer of loam or
silt loam.
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This soil can be irrigated successfully. Because of its
position on the landscape, it is likely to be more saline
than the other Billings silty clay loams. Sheet erosion
is not a serious hazard, but piping is. (Capability unit
VIs-1 nonirrigated; IIs-1 irrigated)

Billings silty clay loam, 2 to 5 percent slopes (BgB).—
This soil occurs on the central and upper parts of al-
luvial fans. It has a profile similar to the one described
as typical of the Billings series.

This soil can be irrigated, but it is less well suited to
irrigation than the more nearly level Billings soils. In
many places it is severely gullied, and piping is common.
(Capability unit VIs-1 nonirrigated; ITTe-2 irrigated)

Billings silty clay loam, 5 to 10 percent slopes (BgC).—
This soil normally is at the upper edge of alluvial fans
and along small streams. It has a profile similar to the
one described as typical of the Billings series.

This soil is used primarily as native range. It is not
used extensively for crops, because of the slope, severe
erosion hazard, and the slow penetration of moisture.
It 1s susceptible to severe erosion and is gullied in many
places. (Capability unit VIIe-2 nonirrigated; IVe-2
irrigated)

Billings silty clay loam, gravel substratum, 0 to 2
percent slopes (BhA).—This soil occurs at the outer edge of
alluvial fans. It has a profile similar to the one described
as typical of the Billings series, but it overlies sand,
gravel, and cobblestones at a depth of 20 to 48 inches.
The largest acreage is along the western edge of the
valley of the Uncompahgre River.

Included in mapping were small areas that have a
substratum of very gravelly earth instead of coarse sand,
gravel, and cobblestones. These inclusions have less
rapid subsoil drainage than the rvest of this mapping
unit. '

This is a moderately productive soil. It is used as
range or as irrigated cropland. The coarse-textured
substratum provides more rapid subsoil drainage than
1s typical of Billings silty clay loams. Piping is not
a hazard. (Capability unit VIs-1 nonirvigated; IIs-1
nrrigated)

Billings silty clay loam, shale substratum, 0 to 2 per-
cent slopes (BkA).—This soil is on the parts of alluvial fans
where shale beds lie close to the surface. It has a profile
similar to the one described as typical of the Rillings
series but is underlain by shale beds at a depth of 20
to 50 inches. This soil occurs throughout the Area but
is most extensive east of the Uncompahgre River and
north of the town of Montrose.

This soil is used as range or as irrigated cropland. It
is less well suited to deep-rooted crops and ovchard fruits
than the deeper Billings soils. The shale beds restrict
subsoll drainage, and unless this soil is carefully man-
aged, moderate salinity is likely to develop. Piping
generally is not a hazard. (Capability unit VIs-1 non-
irvigated ; TVs-2 irvigated) -

Billings silty clay loam, shale substratum, 2 to 5 per-
cent slopes (BkB).—This soil is on the parts of alluvial fans
where shale beds lie close to the surface. It has a profile
similar to the one described as typical of the Billings
series but is underlain by beds of shale at a depth of 20
to 50 inches. This soil occurs throughout the valleys
of the Uncompahgre River and the Gunnison River and
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is most extensive east of the Uncompahgre River and
north of the town of Montrose.

This soil is used principally as range, but some areas
are irrigated. If irrigated, 1t becomes saline in many
places as a result of restricted subsoil drainage. This
soil requires careful management. It is susceptible to
severe erosion, but piping generally is not a hazard.
(Capability unit VIs-1 nonmirrigated; IVe-1 irrigated)

Blanyon Series

The soils of the Blanyon series are deep, moderately
fine textured, and strongly developed. They are grass-
land soils that occur at the bottom of small valleys or
in concave drainageways. They formed in uniform, fine-
textured, micaceous alluvium derived from gneiss, schist,
glacial till, and sedimentary rock. Soils of this series
occur as small areas in Bostwick Park, east of the town
of Montrose.

Blanyon soils have a pinkish-gray to dark-brown,
granular surface soil 5 to 6 inches thick. They have a
brown or dark-brown subsoil of silty clay that has strong
prismatic and angular blocky structure. The substratum,
below a depth of 30 to 40 inches, is pinkish-gray or
brown, caleareous silty clay in which calcium carbonate
has accumulated. DBedrock normally occurs at a depth
of 60 inches or more.

These soils are not distinctly mottled or gleyed, though
they have moderately slow surface drainage and slow
permeability. They are not highly susceptible to erosion.
The organic-matter content is moderately high, and the
structure is stable.

Typical profile of Blanyon silty clay loam, 900 feet
north of the southwest corner of sec. 11, T. 49 N, R.
8 W.:

A1—0 to 6 inches, silty clay loam; pinkish gray (7.5YR 6/2)
when dry, dark brown (7.5YR 4/2) when moist;
moderate, fine, granular structure; slightly hard
when dry, friable when moist; noncalcareous; pH
7.2; gradual, smooth boundary.

B2t—6 to 30 inches, silty clay; brown (7.5YR 5/2) when
dry, dark brown (7.5YR 4/2) when moist; mod-
erate, coarse, prismatic structure breaking to strong,
medium, angular blocky; very hard when dry, firm
when moist; thin, continuous clay films; noncal-
careous; pH 7.4 ; gradual, smooth boundary.

Cea—30 to 60 inches, silty clay; pinkish gray (7.5YR 6/2)
when dry, brown (7.5YR 5/3) when moist; massive;
extremely hard when dry, very plastic when wet;
few concretions of calcium carbonate; calcareous;
pH 8.2.

In a few areas these soils are more poorly drained
than typical and have bright-colored mottles starting just
below the surface layer. In places bluish gleyed horizons
occur below the subsoil. Where these soils adjoin de-
posits of glacial till, they may have a thin mantle of
gravel.

Blanyon soils are finer textured than Bostwick soils,
which they adjoin, and have a lighter colored surface
layer. They are noncalcareous to a greater depth than
Colona soils and have a more strongly developed sub-
soil.

Western wheatgrass, slender wheatgrass, basin wild-
rye, and squirreltail are the principal grasses, but big
sagebrush and rabbitbrush form a brushy cover in some
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areas. Sedges, rushes, and foxtail barley grow in de-
pressions where moisture collects.

Blanyon silty clay loam, 2 to 5 percent slopes (BnB).—
This soil generally is on the outer concave edge of small
terraces along stream channels. It has a profile similar
to the one described as typical of the Blanyon series.
The main areas are in the norvthern part of Bostwick
Park.

This soil is valuable as range or as native hay meadow.
In a few places it is irvigated and is used for alfalfa,
native hay, or small grain. (Capability unit VIe-2 non-
irvigated ; ITTe-3 irrigated)

Blanyon silty clay loam, moderately wet variant
(Bp).—This soil is in concave areas or slight depressions on
flood plains and in valleys along small streams. It has
a profile similar to the one described as typical of the
Blanyon series, but in the subsoil and substratum are
many bright-colored mottles and spots caused by al-
ternating wet and dry periods. In a few places a uni-
formly blue or gray coloration occurs below a depth
of 3 or 4 feet. This soil is in the northern part of Bost-
wick Park. Slopes are less than 2 percent.

This soil is used as native range or as native hay
meadow. It is somewhat poorly drained or poorly
drained. The water table fluctuates from near the sur-
face to a depth of 5 feet or more. Runoff is occasionally
ponded. (Capability unit VIw-1 nonirrigated; IVw-1
rigated)

Bostwick Series

The soils of the Bostwick series are deep, well drained,
and moderately coarse textured or medium textured.
They are grassland soils that formed in thick, uniform,
medium-textured, calcareous deposits of alluvinm de-
rived chiefly from gneiss and schist. In places they have
been modified by local eolian sediments. Soils of this
series are moderately extensive on alluvial fans and
valley side slopes in Bostwick Park.

Bostwick soils have a brown or dark-brown surface
layer of friable granular loam or silt loam 4 to 8 inches
thick. They have a brown or dark-brown subsoil of
moderately well developed clay loam that has subangular
blocky structure. The substratum, below a depth of
18 to 30 inches, is light-brown, calcareous loam or silt
loam. Moderately large amounts of mica oceur through-
out the profile. Bedrock is generally at a depth of 60
inches or more.

These soils arve not likely to erode if they are properly
managed. The organic-matter content and the supply
of plant nutrients are high, and the structure is stable.

Typical profile of Bostwick loam, 1,380 feet west and
250 feet north of the southeast corner of sec. 19, T. 49 N,
R. 7 W. (Montrose County) :

Al—O0 to 4 inches, loam; brown (7.5YR 5/2) when dry, dark
brown (7.5YR 3/2) when moist; moderate, fine,
crumb structure; slightly hard when dry, very fri-
able when moist; many mica flakes; neutral; pH
7.0; clear, smooth boundary.

Bl—4 to 8 inches, light clay loam; brown (7.5YR 5/2) when
dry, dark brown (7.5YR 3/2) when moist; moderate,
medium, subangular blocky structure; hard when
dry, very friable when moist; many mica flakes;
noncalcareous; pH 7.2; clear, smooth boundary.

B2t—8 to 18 inches, clay loam; brown (7.5YR 5/3) when
dry, brown or dark brown (7.5YR 4/3) when moist;
weak, coarse, prismatic structure breaking to mod-
erate, subangular blocky; hard when dry, friable
when moist; thin, continuous clay films on aggre-
gate faces; many mica flakes; noncalcareous; pH
7.2; clear, smooth bhoundary.

B3ca—18 to 27 inches, clay loam; light brown (7.5YR 6/3)
when dry, brown (7.5YR 5/3) when moist; weak,
subangular blocky structure; hard when dry, very
friable when moist; thin, patchy clay films; many
mica flakes; coneretions and threads of calcium car-
bonate; calcareous; pH 8.0; gradual, smooth bound-
ary.

Ceca—27 toyGO inches, loam; light brown (7.5Y 6/4) when dry,
brown (7.5Y 5/4) when moist; massive; hard when
dry, very friable when moist; coneretions and threads
of ecalcium carbonate; many mica flakes; calcareous;
pH 8.2.

Bostwick soils generally are more than 60 inches thick,
but locally they may be no more than 40 inches thick
over gneiss and schist. The surface soil normally is
loam, but it is clay loam in some places. The ca hori-
zon may be weak or lacking, but lime normally occurs at
a depth between 15 and 30 inches.

Bostwick soils have a coarser textured subsoil and
substratum than Blanyon soils, which they adjoin in
many places.

Bostwick soils support western wheatgrass, slender
wheatgrass, junegrass, Indian ricegrass, and big sage.
Oakbrush, mountain-mahogany, and juniper grow at the
higher elevations. If irrigated, these soils are suited
to small grain, alfalfa, and native hay.

Bostwick gravelly loam, 2 to 5 percent slopes (BsB).—
This soil occurs both at the upper end of alluvial fans
that merge with steeply sloping, rocky and gravelly
areas and at the mouth of the small streams that cut
through the fans. It has a profile similar to the one
described as typical of the Bostwick series, but the sur-
face layer is 15 to 25 percent gravel. The gravel has
come from exposures of parent rock and from adjacent
small areas of glacial till. The largest acreage is along
the eastern side of Bostwick Park.

This soil is used both as range and as irrigated crop-
land. Gravel and cobblestones in the surface layer in-
terfere somewhat with tillage and are hard on farm
machinery. (Capability unit VIe-2 nonirrigated ; I1Te-3
nrigated)

Bostwick loam, 0 to 2 percent slopes (BtA).—This soil
oceurs at the lower end of alluvial fans. It has a profile
similar to the one described as typical of the Bostwick
series. It is mainly in the eastern half of Bostwick Park.

If irrigated, this soil is suited to small grain, alfalfa,

and native hay. Oakbrush, pinyon, and a few pines
grow on the higher parts. This soil is not readily sus-
ceptible to erosion if it is well managed. (Capability
unit VIe-2 nomirrigated; ITIc-1 irrigated)
_ Bostwick loam, 2 to 5 percent slopes (BtB).—This soil
is on alluvial fans. It has a profile similar to the one
described as typical of the Bostwick series. It is most
extensive in the eastern half of Bostwick Park.

If irrigated, this soil is suited to alfalfa, small grain,
and native hay. Mountain-mahogany, oakbrush, juniper,
and a few small trees grow at the higher elevations.

_Irrigation is somewhat more difficult than on Bostwick

loam, O to 2 percent slopes. Gully erosion is severe where
runoff concentrates, principally in the western part of



DELTA-MONTROSE

Bostwick Park. Otherwise, this soil is not readily sus-
ceptible to erosion if it is well managed. (Capability
unit VIe-2 nonirrigated ; TTTe-3 irrigated)

Bostwick loam, 5 to 10 percent slopes (BtC).—This soil
generally ocenrs at the upper end of alluvial fans. Tt
has a profile similar to the one described as typical of the
Bostwick series. Tt is most extensive in the eastern
third of Bostwick Park.

This soil is used as range and generally supports na-
tive grasses, forbs, and woody plants. Some parts are
irrigated, but the slope makes irrigation somewhat more
difficult than on the more gently sloping Bostwick soils.
Gully evosion is a hazard unless this soil is carefully
managed. (Capability unit VIe-2 nonirrigated; IVe-2
irrigated)

Bostwick stony loam, 2 to 5 percent slopes {BwB).—
This soil is at the upper end of alluvial fans that merge
with steep stony areas and adjacent to small streams
where floodwaters have deposited a covering of stones
and cobblestones. The profile is similar to the one de-
scribed as typical of the Bostwick series, but the surface
layer is 15 to 40 percent stones and cobblestones. The
largest acreage is in Bostwick Park, along the eastern
margin of the Area.

This is a moderately productive soil. It is used only
as native range. Cobblestones and gravel make tillage
difficult and increase wear on farm machinery. In places
removing the stones is not practical. This soil is not
susceptible to serious erosion if it is well managed and
protected. (Capability unit VIIs-1 nonirrigated)

Bostwick stony loam, 5 to 10 percent slopes (BwC).—
This soil is at the upper end of alluvial fans and along
small streams. It has a profile similar to the one de-
seribed as typical of the Bostwick series, but its surface
layer is 15 to 40 percent stones and cobblestones.

This soil is better suited to range than to tilled crops.
Tillage is extremely difficult because of the slope and the
stones and cobblestones. Removing the stones is not
practical. This soil is moderately susceptible to erosion.
(Capability unit VIIs-1 nonirrigated)

Bostwick stony loam, 10 to 30 percent slopes (BwD).—
This soil i1s at the upper end of steeply sloping alluvial
fans that merge with rough, broken, and stony areas and
adjacent to small streams that drain such areas. The
profile is simtlar to the one described as typical of the
Bostwiclk series, but stones and cobblestones make up
15 to 50 percent of the surface layer and are scattered
throughout the entire profile.

This soil is better suited to range than to tilled crops.
The slope and stones make it unsuitable for tillage. A
few of the more gently sloping parts are tilled, but they
are not highly productive. (Capability unit VIIs-3
nonirrigated)

Bostwick Series, Coarse Subsoil Variant

These soils are deep, well drained, and moderately
coarse textured. They formed on alluvial fans and
valley side slopes in uniform, calcareous material washed
from micaceous schist and gneiss. Soils of this series are
not, extensive in the Area. They are mainly on the eastern
slopes of Bostwick Park.

Bostwick soils, coarse subsoil variant, have a grayish-
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brown surface layer of friable, micaceous fine sandy loam
5 to 10 inches thick. They have a moderately well de-
veloped, brown to dark-brown subsoil of micaceous heavy
fine sandy loam that has prismatic to blocky structure.
The substratum, which begins at a depth of 30 to 40
inches, is yellowish-brown, weakly calcareous, micaceous
fine sandy loam. These soils are noncalcareous to a depth
of 30 to 40 inches and have only a weak accumulation of
secondary calcium carbonate in the substratum. Nor-
mally, the depth to bedrock is 60 inches or more.

If unprotected, these soils are susceptible to wind ero-
sion. The organic-matter content is moderately high,
and the structure is moderately stable.

Typical profile of Bostwick fine sandy loam, coarse
subsoll variant, 1,570 feet east and 1,820 feet north of
the southwest corner of NW1/ of sec. 29, T. 49 N, R. 7
W. (Montrose County) :

Al—O0 to 5 inches, fine sandy loam; grayish brown (10YR
5/2) when dry, very dark grayish brown (10YR
3/2) when moist; moderate, fine, crumb and granu-
lar structure; hard when dry, very friable when
moist; much visible mica; noncalcareous; pH 6.8;
clear, smooth boundary.

A3—3 to 11 inches, fine sandy loam; brown (10YR 5/3) when
dry, dark brown (10YR 3/3) when moist; weak to
moderate, medium, subangular blocky structure
breaking to fine granular; hard when dry, very fri-
able when moist; much visible mica; noncalcareous;
DH .6.8; clear, smooth boundary.

B2t—11 to 28 inches, heavy fine sandy loam; brown (10YR
5/3) when dry, dark brown (10YR 3/3) when moist;
weak to moderate, coarse, prismatic structure break-
ing to moderate, coarse and medium, subangular
blocky; hard when dry, very friable when moist;
thin, patchy clay films and clay bridges between
sand grains; much visible mica; nonecalcareous; pH
7.0; clear, smooth boundary.

B3—28 to 36 inches, fine sandy loam ; pale brown (10YR 6/3)
when dry, brown or dark brown (10YR 4/3) when
moist; weak, coarse, subangular blocky structure;
slightly hard when dry, very friable when moist;
some clay bridges between sand grains; much mica;
noncalcareous; pH 7.2; gradual, smooth boundary.

Cca—36 to 60 inches, light fine sandy loam or heavy loamy
fine sand; light yellowish brown (10YR 6/4) when
dary, dark yellowish brown (10YR 4/4) when moist;
massive; soft when dry, very friable when moist;
much visible mica; some small concretions of cal-
cium carbonate; weakly caleareous; pH 7.8.

The surface layer is chiefly fine sandy loam, but it is
loamy fine sand in some places. The depth to bedrock is
less than 60 inches in some places.

In many places these soils are adjacent to typical Bost-
wick soils, which are finer textured. They have a coarser
textured subsoil and substratum than Cerro soils and
a much higher content of mica. They resemble Poudre
soils, but have a better developed solum, as shown by
distinet accumulations of silicate clay, are better drained,
and have little or no mottling.

These soils are used both as native range and as irri-
gated cropland. In their natural state, they have a fair
cover of slender wheatgrass, needle-and-thread, Indian
ricegrass, big sage, and juniper. Small grain and alfalfa
are suitable crops.

Bostwick fine sandy loam, coarse subsoil variant, 5
to 10 percent slopes (BrC).—This soil occurs on alluvial
fans, principally on the east side of Bostwick Park. It
is coarser textured throughout than typical Bostwick

soils.
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In its natural state, this soil supports a fair cover
of slender wheatgrass, needle-and-thread, Indian rice-
grass, big sage, and juniper. If irrigated, it can be used
for tilled crops, but it requires more irrigation water
than the finer textured soils in the Avea. Small grain
and alfalfa are suited if this soil is well managed. This
soil is susceptible to wind ervosion. (Capability unit
VIe-2 nonirrigated; IVe—4 irvigated)

Cerro Series

The soils of the Cerro series are deep, well drained,
and moderately fine textured. They formed on foothills
and mountain slopes in stony, moderately fine textured,
caleareous glacial till derived mostly from rhyolite and
andesite bedrock but partly from sedimentary rock. Soils
of this series are moderately extensive in the Area, prin-
cipally on uplands bordering the eastern edge of the
valley of the Uncompahgre River, south and east of the
town of Montrose.

Cerro soils have a grayish-brown or very dark grayish-
brown, friable, granular surface layer 6 to 16 inches
thick. They have a brown or dark-brown, moderately
well developed subsoil of clay loam that has moderate,
subangular blocky structure. The substratum, which
begins 20 to 80 inches from the surface, is pale-brown,
calcareous stony clay loam. Bedrock normally occurs
at a depth of 60 inches or more.

These soils are not highly susceptible to erosion if they
are well managed. The organic-matter content is high,
and the structure is stable.

Typical profile of Cerro clay loam, 1,450 feet south
of the northwest corner of sec. 2, T. 48 N, R. 8 W.:

Al—0 to 6 inches, clay loam; grayish brown (10YR 5/2)
when dry, very dark grayish brown (10YR 3/2) when
moist; moderate, fine, granular structure; slightly
hard when dry, very friable when moist; some stones
on the surface; noncalcareous; pH 7.0; clear, smooth
boundary.

B1—6 to 9 inches, clay loam; grayish brown (10YR 5/2)
when dry, very dark grayish brown (10YR 3/2) when
moist; moderate, medium and fine, subangular
blocky structure; very hard when dry, friable when
moist; few patchy clay films; noncalcareous; pH
7.0; clear, smooth boundary.

B2t—9 to 20 inches, clay loam; brown (7.5YR 5/2) when
dry, brown or dark brown (7.5YR 4/2) when moist;
moderate, medinm, prismatic structure breaking to
moderate, medium, subangular blocky; very hard
when dry, friable when moist; thin, continuous clay
films; noncalcareous; pH 7.4; clear, smooth bound-
ary. .

B3ca—20 to 29 inches, clay loam; grayish brown (10YR 5/2)
when dry, dark grayish brown (10YR 4/2) when
moist; weak, coarse, subangular blocky structure;
hard when dry, friable when moist; few thin, patchy
clay films; some secondary calcium carbonate occurs
as concretions and seams; calcareous; pH 8.0;
gradual, smooth boundary.

29 to G0 inches., stony clay loam; pale brown (I10YR
6/3) when dry, brown (10YR 5/3) when moist; mas-
sive; hard when dry, friable when moist; about 20
percent, of the horizon is stones and cobblestones;
some secondary caleium carbonate occurs as con-
cretions and seams; calcareous; pH 82.

Cea

The profile is thinner and the depth to calcium car-
bonate is less than normal on the steeper slopes. The
dark-colored surface layer is thicker than normal at
the lower end of alluvial fans.

Cerro soils are similar to Bostwick and Doak soils
and occur in the same general part of the Area. Cerro
soils contain much less mica than Bostwick soils, are
calcareous nearer the surface, and formed in stony glacial
till instead of in alluvium. Cerro soils have a darker
colored surface layer than Doak soils, are thicker, and
are leached to a greater depth.

Cerro soils support a fairly dense cover of western
wheatgrass, muttongrass, Indian ricegrass, mountain-
mahogany, pinyon, and juniper. Some areas are tilled.

iCerro clay loam, 1 to 5 percent slopes (CcB).—This soil
is on hillsides and at the lower end of alluvial fans. It
has a profile similar to the one described as typical of
the Cerro series. The largest acreage is on the foot-
hills south and east of the town of Montrose.

Areas used as range support a cover of native grasses,
mountain-mahogany, and scattered trees. Cleared areas
ave suited to most of the commeon crops. This soil is not
readily susceptible to erosion if management is good.
(Capability unit VIe-2 nonirrigated; I1Te-3 irrigated)

Cerro clay loam, 5 to 10 percent slopes (CcC).—This
soil is on alluvial fans and on foothills and mountain
slopes. It has a profile similar'to the one described as
typical of the Cerro series. The largest acreage is south
and east of the town of Montrose.

This soil is used as range and as irrigated cropland.
It is somewhat less suitable for tillage than Cerro clay
loam, 1 to 5 percent slopes. Arveas used as range support
grass, oakbrush, and scattered trees. (Capability unit
VIe-2 nonirrigated; IVe-2 irrigated)

Chacra Series

The soils of the Chacra series are moderately deep,
well drained, and moderately fine textured. They arve
grassland soils on upland slopes and ridges. They
formed I moderately fine textured, calcareous parent
material that weathered from the underlying sedimen-
tary shale and siltstone. Soils of this series are mod-
erately extensive in this Area. They occur mainly east
and south of the town of Olathe.

Chacra soils have a pale-brown or brown, friable,

-granular surface layer 4 to 5 inches thick. They have

a weakly developed, pale-brown or yellowish-brown, mod-
erately fine textured subsoil of moderate structure. The
substratum, below a depth of 12 to 14 inches, is very
pale brown, calcareous loam that grades to soft siltstone
or shale. A weak accumulation of secondary calcium
carbonate occurs in the lower subsoil and in the upper
substratum in the form of small concretions. Bedrock is
at a depth of 18 to 40 inches.

These soils ave highly susceptible to erosion. The or-
ganic-matter content is low, and the structure is unstable.

Typical profile of Chacra loam, NW14,NW1, sec. 13,
T. 50 N, R. 10 W. (Montrose County) :

Al1—O0 to 5 inches, loam; pale brown (10YR 6/3) when dry,
brown (10YR 5/3) when moist; moderate, very
fine, granular structure; soft when dry, very fri-
able when moist; weakly calcareous; pH 7.8; clear,
smooth boundary. .

B2t—5 to 12 inches, clay loam; pale brown (10YR G/3) when
dry, yellowish brown (10YR 5/4) when moist; weak,
medium, prismatic structure breaking to moderate,
medium, subangular blocky; hard when dry, fri-
able when moist; few, thin, patchy clay films on
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faces of aggregates; weakly calcareous; pH 7.8;

gradual, smooth boundary.

B3ca—12 to 16 inches, light clay loam or heavy loam; light
yellowish brown (2.5Y 6/3) when dry, light olive
brown .(2.5Y 5/3) when moist; weak, medium, sub-
angular blocky structure; hard when dry, friable
when moist; few patchy clay films; weak accumula-
tion of secondary calcium carbonate concretions;
calcareous; pH 8.0; gradual, smooth boundary.

Cca—16 to 30 inches, loam; pale yellow (2.5Y 8/3) when
dry, pale yellow (2.5Y 7/4) when moist; massive;
slightly hard when dry, very friable when moist;
moderate accumulation of secondary” calcium car-
bonate concretions and ecalcium sulfate crystals;
calcareous; pH 8.2; gradual, smooth boundary.

R~—30 to 40 inches 4, unweathered or only weakly weathered
siltstone, bedrock, and interbedded clay shale; cal-
careous.

Typically, these soils are weakly calcareous at or near
the surface, but they are noncalcareous to a depth of 8
to 10 inches in some places. The accumulation of second-
ary calcium carbonate generally is moderate, but it ranges
locally from strong to weak. The depth to bedrock
ranges from 20 to 40 inches.

In this Area the Chacra soils are mapped only with
Menoken soils. Chacra soils have a more strongly de-
veloped subsoil than Menoken soils and a distinet accu-
mulation of silicate clay. They have a somewhat less
well developed subsoil than Doak soils, which are 60
inches deep to bedrock. Chacra soils are deeper to bed-
rock than Persayo soils, and they have a more strongly
developed subsoil and a distinet accumulation of silicate
clay.

Chacra soils support a fair growth of Indian ricegrass,
needle-and-thread, and woody plants. If irrigated and
well managed, these soils are productive. They are
suited to most of the common crops.

Chipeta Series

The soils of the Chipeta series are shallow, well drained,
and fine textured. They formed on upland hills and
ridges and on steeply sloping parts of valley side slopes
in thin, fine-textured, calcareous parent material that
weathered from exposures of Cretaceous shale. Séils of
this series are extensive throughout the Area. ILarge
tracts are in the eastern part, north and east of the town
of Montrose. '

Chipeta soils have a pale-yellow or light yellowish-
brown, granular surface layer about 4 inches thick, They
have a gray subsoil that closely resembles the underlying
shale but has weak, blocky structure. The shale, which
generally begins at a depth of about 10 inches, is high
m lime and contains crystals of calcite and gypsum. Tts
color is variable but is gray or light yellowish brown in
most places.

Typical profile of Chipeta silty clay, near the south-
west corner of the NW1j of sec. 26, T. 51 N, R. 10 W.:

Al—0 to 4 inches, silty clay; pale yellow (2.5Y 7/3) when
dry, light yellowish brown (2.5Y 6/3) when moist;
moderate, very fine, granular structure; slightly
hard when dry, very friable when moist; calcareous;
pH 8.2; gradual, smooth boundary.

C—4 to 10 inches, silty clay; gray (2.5Y 6/1) when dry,
dark gray (2.5Y 4/1) when moist; massive or very
weak, medium, subangular blocky structure; very
hard when dry,:very plastic when wet; some con-
cretions of calcium carbonate and crystals of cal-
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cium sulfate; calcareous; pH 8.2; gradual, smooth
boundary.

R—10 to 60 inches 4, weakly weathered clay shale colored
gray, light olive brown, or yellowish brown; gyp-
sum and calcite crystals in places.

Chipeta soils are almost uniform throughout the Area.
The principal variations are in the depth to shale bed-
rock and the amount of induration of the parent rock.

Chipeta soils are finer textured than Persayo soils,
with which they occur. They resemble Christianburg
soils in many respects, but the depth to shale bedrock is
less than 18 inches, as compared with 60 inches or more in
Christianburg soils.

The characteristic vegetation on Chipeta soils consists
of mat saltbush, Gardner saltbush, shadscale salthush,
and scatter stands of galleta, Salina wildrye, and squirrel-
tail. Chipeta soils are not suitable for tillage. They are
used only as range, unless they occur in fields with soils
that are tilled. ,

Chipeta silty clay, 0 to 2 percent slopes (CeA).—This
soil has a profile similar to the one described as typical
of the Chipeta series. It occurs throughout the Area
but is most extensive in the desertlike part north and east
of the town of Montrose.

This soil is tilled only where it occurs within fields
containing other soils. It is highly susceptible to ero-
sion and requires careful management. (Capability unit
VIs-1 nonirrigated)

Chipeta silty clay, 2 to 5 percent slopes (CeB).—This
soil occurs on the sides of hills and ridges throughout the
Area. It has a profile similar to the one described as
typical of the Chipeta series. The largest acreage is
north and east of the town of Montrose.

This soil is tilled only where it occurs within fields con-
taining other soils. It is highly susceptible to erosion
and requires careful management. (Capability wnit
VIIs-2 nonirrigated)

Chipeta-Persayo complex, 5 to 10 percent slopes
(ChC).—This complex consists of soils that are typical of
the Chipeta and the Persayo series. These soils occur
in a complex pattern in hilly areas where Cretaceous
shale is near the surface. They occur throughout the
Area but are most extensive in the drier parts north and
east of the town of Montrose and near the town of Delta.

These soils are seldom tilled, unless they lie within
fields containing other soils. They are highly susceptible
to erosion and require very careful management. (If)lapa-
bility unit VIIs-2 nonirrigated)

Chipeta-Persayo complex, 5 to 10 percent slopes,
eroded (ChC2).—This complex is on the sides and crests of
hills and vidges. It consists of typical Chipéta and
Persayo soils. It occurs throughout the survey Area
but is most extensive south and east of the town of Delta.

The annual precipitation is less than 9 inches. Be-
cause the vegetation is sparse, rains of moderately high
intensity cause severé erosion and wash a large amount
of silt into the streams. Gully erosion is active. The
areas between the gullies are only slightly eroded, but
the gully pattern is intricate and it controls the use of
the soils. After even a normal rainfall, much water runs
off through the gullies and much silt is washed down-
slope. (Capability unit VIITes—1 nonirrigated)

Chipeta-Persayo-Mesa association, 2 to 10 percent
slopes [CkC).—This association is on the outer margin of

AREA, COLORADO



14 SOIL SURVEY

high mesas, where geologic erosion has removed part of
the soil material and has cut into the underlying shale.
It consists of typical Chipeta, Persayo, and Mesa soils.
Most of the acreage is made up of Chipeta soils. Only
small remnants of Mesa soils remain.

These soils are not suitable for cultivation. They sup-
port a sparse cover of saltbush and scattered stands of
golleta and squirreltail grasses. They are highly suscep-
tible to erosion. (Capability unit VIIs-2 nonirrigated)

Chipeta-Persayo-Rance complex, 2 to 10 percent
slopes {CIC).—This complex is on hills and.ridges where
Cretaceous shale beds that contain a large amount of
crystalline calcium sulfate are near the surface. Typical
Chipeta, Persayo, and Rance soils make up about equal
parts of the complex. The largest areas are near the
towns of Delta and Montrose.

These soils are tilled only where they occur within
fields containing other soils. They are highly susceptible
to erosion and require careful management. (Capability
unit VIIs-2 nonirrigated)

Christianburg Series

The soils of the Christianburg series are deep, well
drained, and fine textured. They formed on alluvial
fans, flood plains, and terraces in uniform, fine-textured,
calcareous alluvium derived from olive and gray sedi-
mentary rock. Soils of this series occur throughout the
Area, but they are most extensive in the valley of the
Uncompahgre River, south and east of the town of Delta,
and in the valley of the Gunnison River west of Delta.

Christianburg soils have a light brownish-gray, granu-
lar surface layer 4 to 6 inches thick. They have a light
brownish-gray subsoil of calcareous clay or silty clay
that has weak, blocky structure. The substratum, below
a depth of 15 to 20 inches, is light brownish-gray, cal-
careous, massive clay or silty clay. Bedrock normally
occurs at a depth of 60 inches or more,

These soils are susceptible to erosion and piping. The
organic-matter content is fairly low,.and the structure is
unstable.

Typical profile of Christianburg silty clay, 0.1 mile
north of the southwest corner of the NW1/ of sec. 36,
T.51N.,R. 10 W. (Montrose County) :

Al1—0 to 4 inches, silty clay; light brownish gray (2.5Y
6/2) when dry, dark grayish brown (2.5Y 4/2) when
moist; strong, fine, granular structure; slightly hard
when dry, friable when moist, very plastic when
wet; calcareous; pH 8.2; clear, smooth boundary.

Cl—4 to 14 inches, silty clay; light brownish gray (2.5Y
6/2) when dry, dark grayish brown (2.5Y 4/2) when
moist; very weak, coarse, subangular blocky struc-
ture; extremely hard when dry, firm when moist,
very plastic when wet; calcareous; pH 8.2; gradual,
smooth bourdary.

C2—14 to 60 inches, silty clay; light brownish gray (2.5Y
6/2) when dry, dark grayish brown (2.5Y 4/2)
when moist; massive; extremely hard when dry,
firm when moist, very plastic when wet; some minor
strata of coarser textured material; calcareous;
pH 8.2,

Typically, the surface layer is clay or silty clay, but
it is coarser textured in some places where new material
has been recently deposited. In some places and at
variable depths, there is a weak accumulation of calcium
carbonate. Locally, intérnal drainage is slow, and there

is commonly a strong accumulation of salts. Bedrock
generally is at a depth of 60 inches or more. ILocally,
substrata of gravel or shale occur at a depth of 80 to 60
inches.

Christianburg soils are finer textured than Billings and
Ravola soils, which they adjoin in many places. They
are similar to Colona soils in many respects but have a
less well developed solum.

Big sagebrush, shadscale, fourwing saltbush, rabbit-
brush, and- greasewood give these soils a brushy appear-
ance. Western wheatgrass, galleta, alkali sacaton, and
saltgrass make up the understory. In many places the
vegetation now consists of greasewood and annual weeds.
These soils are moderately productive, but their fine
texture makes it difficult to till and to irrigate them.
They are used as native range and as irrigated cropland.

Christianburg silty clay, 0 to 2 percent slopes (CmA).—
This soil occurs on flood plains and terraces and at the
lower end of alluvial fans. It has a profile similar to
the one described as typical of the Christianburg series.
It is most extensive south and east of the town of Delta.

If irrigated, this soil can be used successfully for tilled
crops, but tillage is difficult at some seasons of the year
because the surface layer is fine textured and infiltration
is slow. Careful management is needed to overcome
problems of poor drainage and salinity. This soil is
susceptible to erosion, particularly gullying and piping.
(Capability unit VIs-1 nonirrigatec% ; IVs—1 irrigated)

Christianburg silty clay, 2 to 8 percent slopes (CmC).—
This soil occurs on small flood plains and alluvial fans.
It has a profile similar to the one described as typical of
the Christianburg series. It is most extensive south and
east of the town of Delta.

This soil is tilled in a few places, but it is better suited
to native range than to crops because of its slope and
its fine texture. It is susceptible to erosion, particularly
gullying. (Capability unit VIIe-2 nonirrigated)

Colona Series

The soils of the Colona series are deep, moderately
well drained, and mainly fine textured. They are grass-
land soils that formed on flood plains and at the low end
of alluvial fans in uniform, fine-textured, calcareous al-
luvium derived mainly from sedimentary rocks. Soils
of this series are moderately extensive in the Area. They
occur mainly in the valley of the Uncompahgre River
sguth of Montrose and along the western border of the
Area.

Colona soils have a thin, light olive-brown surface
layer of granular silty clay loam or clay 3 to 4 inches
thick. They have a light yellowish-brown or light olive-
brown, friable, fine-textured subsoil that has weak, pris-
matic to angular blocky structure. The substratum, be-
low a depth of 18 to 20 inches, is pale-olive or olive-
brown, fine-textured, calcareous alluvium. Bedrock nor-
mally occurs at a depth of 60 inches or more.

These soils are only moderately susceptible to erosion.
The organic-matter content is moderate, and the structure
is moderately stable.

Typical profile of Colona clay, 0.3 mile east and 0.2
mile south of the northwest corner of sec. 7, T. 47 N,
R. 8 W. (Montrose County):
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Al—O0 to 3 inches, clay; light olive brown (2.5Y 5/3) when
dry, olive brown (2.5Y 4/3) when moist; moderate
or strong, very fine, subangular blocky or granular
structure; slightly hard when dry, friable when
moist, very plastic when wet; mnoncalcareous; pH
7.8; gradual, smooth boundary.

B2—3 to 12 inches, silty clay; light yellowish brown (2.5Y
6/3) when dry, light olive brown (2.5Y 5/3) when
moist; very weak, coarse, prismatic structure break-
ing to moderately strong, fine, angular blocky; ex-
tremely hard when dry, friable when moist, very
plastic when wet; few patchy clay films, princi-
pally on vertical faces; weakly calcareous; pH 7.8;
gradual, smooth boundary.

B3ca—I12 to 18 inches, silty clay; pale olive (5Y 6/3) when
dry, olive (5Y 5/3) when moist; weak, coarse, sub-
angular blocky structure; extremely hard when dry,
very firm when moist, very plastic when wet; some
secondary calcium carbonate and calcium sulfate
appearing as crystals and small concretions; calcare-
ous; pH 8.0; gradual, smooth boundary,

Clca—18 to 36 inches, silty clay; pale olive (5Y 6/3) when
dry, olive (5Y 5/3) when moist; massive; extremely
hard when dry, very firm when moist, very plastic
when wet; moderate accumulations of calcium car-
bonate and calcium sulfate appearing as crystals,
concretions, and thin seams and streaks; calcareous;
pH 8.0; gradual, smooth boundary.

C2ca—36 to 60 inches -, silty clay ; pale olive (5Y 6/3) when
dry, olive (5Y 5/3) when moist; massive; extremely
hard when dry, very firm when moist, very plastic
when wet; some accumulated calcium carbonate and
calcium sulfate, but less than in Clca horizon; cal-
careous; pH 8.2.

The surface layer generally:is clay, but it is silty clay
or clay loam in places. Soluble salts occur on the surface
in places where excess irrigation water has been per-
mitted to accumulate. Normally, the structure of the
subsoil is weak, but it is moderate in some places. The
amount of secondary calcium carbonate and calcium
sulfate varies, but there is always a distinct accumulation
of these elements. Generally, bedrock occurs at a depth
of 60 inches or more. Locally, the substratum is sand
and gravel.

In many places Colona soils are adjacent to Christian-
burg and Billings soils. Colona soils have a more strongly
developed subsoil than Christianburg soils, and, unlike
them, have a weak accumulation of secondary calcium
carbonate. Colona soils are-finer textured than Billings
soils and have a more strongly developed solum.

In their natural state, Colona soils support a good
cover of western wheatgrass, muttongrass, and other
high-quality grasses. They arve productive and are used
both as native range and as irrigated cropland. They
are better suited to hay crops than to cultivated crops
because their fine texture makes tillage difficult.

Colona clay, 0 to 2 percent slopes {CoA).—This soil has
a profile similar to the one described as typical of the
Colona series. It is most extensive in the valley of the
Uncompahgre River, south of the town of Montrose.

This soil can be irrigated successfully if well managed,
but improper irrigation causes it to become saline. This
soil is better suited to alfalfa and native hay than to
crops that require frequent tillage. It is not highly
susceptible to erosion, but gullies. have formed in places.
(Capability unit VIs-1 nonirrigated; ITIs-1 irrigated)

‘Colona clay, 2 to 8 percent slopes (CoC).—This soil is
on flood plains and at the low end of alluvial fans. It
has a profile similar to the one described as typical of

the Colona series. It is most extensive in the valley
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of the Uncompahgre River, south of the town of Mont-
rose.

If irrigated, this soil can be used successfully for tilled
crops, but it is better suited to alfalfa and native hay.
It is better drained and less likely to become saline than
the less sloping Colona soils, but it is less suitable for
irrigation and is more susceptible to erosion, particularly
gullying. (Capability unit VIIe-2 nonirrigated; IVe—2
irrigated)

Colona clay, gravel substratum, 0 to 2 percent slopes
{CsA).—This soil is on alluvial fans and terraces, generally
at .the margin of the flood plain where finer textured
sediments have been deposited over coarser textured
alluvium. The profile is similar to the one described as
typical of the Colona series, but sand and gravel occur
at a depth of 30 to 60 inches. The main areas border the
Uncompahgre River, south and west of the town of Mont-
rose.

If irrigated, this soil can be used successfully for tilled
crops, but it is better suited to hay crops because the
surface layer and subsoil are fine textured. Because of
its coarse-textured substratum, this soil has better sub-
soil drainage than the other Colona soils in this Area.
It is not likely to erode if well managed. (Capability
unit VIs-1 nonirrigated; ITIs-1 irrigated)

Doak Series

The soils of the Doak series are deep, well drained,
and mainly moderately fine textured. They are grass-
land-forest, soils on gently sloping and moderately slop-
ing hillsides and mountain slopes. They formed in uni-
form, moderately fine textured, calcareous parent material
derived from a mixture of reworked glacial till and
alluvium. Soils of this series are inextensive in the Area
and occur principally in the southeastern part, east of
the town of Colona.

Doak soils have a grayish-brown, friable, granular
surface layer 4 to 6 inches thick. They have a brown
to dark-brown subsoil of heavy clay loam that is mod-
erately well developed and has prismatic to subangular
blocky structure. The substratum, which begins 18 to
20 inches below the surface, is light-gray, pale-brown,
or brown, moderately fine textured, calcareous local al-
luvium derived from beds of glacial till and sedimentary
rock. Immediately below the subsoil is a moderate ac-
cumulation of secondary calcium carbonate. Normally,
bedrock occurs at a depth of 60 inches or more.

These soils are not highly susceptible to erosion. The
organic-matter content is moderately high, and the
structure is stable.

Typical profile of Doak clay loam, 700 feet east and
200 feet south of the center of sec. 8, T. 47 N., R. 8 W.
(Montrose County)':

Al—0 to 4 inches, light clay loam; brown (7.5YR 5/2) when
dry, brown or dark brown (7.5YR 4/2) when moist;
coarse, subangular blocky structure breaking to
moderate to strong, granular ; noncalcareous; pH 7.0;
clear, smooth boundary.

Bl—4 to 7 inches, clay loam; brown (7.5YR 5/3) when dry,
brown or dark brown (7.5YR 4/3) when moist;
wealk, medium, prismatic structure breaking to mod-
erate, fine, subangular blocky; hard when dry, fri-
able when moist; thin, patchy clay films; noncal-
careous; pH 7.0; clear, smooth boundary.
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B2t—7 to 14 inches, heavy clay loam or silty clay loam;
brown (7.5YR 5/3) when dry, brown or dark brown
(7.5YR 4/8) when moist; moderate to strong, fine
and medium, prismatie structure breaking to mod-
erate to strong, fine and medium, angular and sub-
angular blocky; very hard when dry, firm when
moist ; moderate, continuous clay films; noncalcare-
ous; pH 7.2; clear, smooth boundary.

B3ca—14 to 18 inches, silty clay loam; light brown (7.5YR
6/3) when dry, brown (7.5YR 5/3) when moist;
weak to moderate, medium, subangular blocky struc-
ture; very hard when dry, friable when moist; thin,
patchy clay films; caleium carbonate concretions;
calcareous; pH 7.8; gradual, smooth boundary.

Clea—18 to 30 inches, silty clay loam; light gray (10YR
7/2) when dry, brown (10YR 5/3) when moist; mas-
sive; very hard when dry, friable when moist; much
secondary calcium carbonate occurring as concre-
tions, seams or streaks, and finely divided forms;
calcareous; pH 8.0; gradual, smooth boundary.

C2ca—30 to GO inches, silty clay loam; pale brown (10YR
6/3) when dry, brown (10YR 5/3) when moist; mas-
sive; very hard when dry, friable when moist; some
gecondary calcium carbonate but less than in the
horizon above; calcareous; pH 8.0.

This surface layer generally is light clay loam, but it
is loam or silt Joam in places. There may be a covering
of stones and rock where Doak soils adjoin Cerro soils.
The accumulation of secondary calcium carbonate nor-
mally is moderate, but it is strong in some places. Typi-
cally, the depth to bedrock is 60 inches or more, though
it may be less locally.

In many places Doak soils occur just downslope from
Cerro soils. They ave calcareous nearer the surface than
Cerro soils and have a lighter colored surface layer.
Doak soils resemble Fruita soils but have a finer tex-
tured subsoil. Compared with Woodrow soils, Doak
soils have a more strongly developed solum, as evidenced
by a distinct accumulation of silicate clay in the subsoil.

In their natural state, Doak soils have a cover of
western wheatgrass, junegrass, mountain-mahogany, and
scattered trees. These soils are moderately productive
if irrigated, but getting water to them is difficult because
of their position on the landscape.

Doak clay loam, 2 to 5 percent slopes {DoB).—This soil
is on hillsides and mountainsides. It has a profile simi-
lar to the one described as typical of the Doak series.
Most of the acreage is on foothills east of the town of
Colona.

If irrigated, this soil can be used successfully for
tilled crops, but irrigation is difficult because of the slope
and the position of this soil on the landscape. This soil
is not highly susceptible to erosion. (Capability unit
VTe-2 nonirrigated ; I1Te-3 irrigated)

Doak stony clay loam, 2 to 10 percent slopes (DsC).—
This soil is on alluvial fans and hillsides. It has a pro-
file similar to the one described as typical of the Doak
series, but it has a mantle of stones and cobblestones
washed from glacial till. It is most extensive on foot-
hills east of the town of Colona.

Because of the slope and the stones, this soil is better
suited to range than to cultivated crops. The vegetation
consists of western wheatgrass and scattered trees. This
soil is not highly susceptible to erosion. (Capability unit
VIIs-1 nonirrigated)

Fruita Series

The soils of the Fruita series are deep, well drained,
and medium textured or moderately fine textured. They
are grassland soils that formed on alluvial fans in uni-
form, medium-textured, calcareous alluvium weathered
from sedimentary rock, mainly sandstone. Soils of this
series are moderately extensive in this Area. They are
mainly north and west of the town of Montrose.

Fruita soils have a pinkish-gray, friable, granular sur-
face layer 4 to 5 inches thick. They have a weakly de-
veloped subsoil of brown or dark-brown loam or clay
loam that has prismatic and blocky structure. The sub-
stratum, which begins at a depth of 18 to 20 inches, is
brown or light-brown, calcareous loam or clay loam.
Weak accumulations of secondary calcium carbonate oc-
cur in the lower part of the subsoil and the upper part
of the substratum. Bedrock normally occurs at a depth
of 60 inches or more.

These soils are susceptible to erosion unless protected.
The organic-matter content is moderately low, and the
structure is moderately stable.

Typical profile of Fruita loam, 150 feet west and 50
feet south of the northeast corner of sec. 2, T. 48 N,
R. 10 W. (Montrose County) :

A1—0 to 4 inches, light loam; pinkish gray (7.5YR 6/2)
when dry, brown or dark brown (7.5YR 4/2) when
moist; moderate, fine, granular structure; slightly
hard when dry, very friable when moist; noncal-
careous; pH 7.8; gradual, smooth boundary.

B2t—4 to 13 inches, heavy loam; brown (7.5YR 5/2) when
dry, brown or dark brown (7.5YR 4/2) when moist;
moderate, fine, prismatic structure breaking to mod-
erate to strong, fine, subangular blocky; hard when
dry, friable when moist; many, thin, patchy clay
films ; noncalcareous; pH 7.8; gradual, smooth bound-
ary.

B3ca—13 to 18 inches, loam; pinkish gray (7.5YR 6/2) when
dry, brown or dark brown (7.5YR 4/2) when moist;
weak to moderate, medium, subangular blocky struc-
ture; hard when dry, very friable when moist; a few,
thin, patchy clay filims; weak accumulation of second-
ary calcium carbonate concretions; calcareous; pH

- 8.0; gradual, smooth boundary.

Clca—18 to 26 inches, loam; light brown (7.5YR 6/4) when
dry, brown (7.5YR 5/4) when moist; massive; hard
when dry, very friable when moist; weak to mod-
erate accumulation of secondary calcium carbonate
concretions; calcareous; pH 8.2; gradual, smooth
boundary.

26 to 60 inches, loam or gravelly loam; light brown
(75YR 6/4) when dry, brown (7.5YR 5/4) when
moist; massive; hard when dry, very friable when
moist; weak accumulation of secondary calcium car-
bonate concretions; 10 to 20 percent gravel.
Typically, the surface layer is loam, but it is clay loam

in a few places. The horizons of calcium carbonate accu-

mulation are distinect, although the content of calcium
carbonate varies. In some places gravel and channery
fragments of sandstone oceur throughout the profile.

TFruita soils adjoin Woodrow soils. They are better
developed, as evidenced by the distinct accumulation of
silicate clay, which Woodrow soils lack. Fruita soils
are similar to Bostwick soils but lack the high content
of mica, which is characteristic of those soils, and have
a less well developed subsoil.- In some places Fruita soils
occur with Mesa soils, which lack a gravelly substratum,

In their natural state, Fruita soils support a cover

C2ca;
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of galleta, blue grama, big sagebrush, snakeweed, and
some pinyon. They are moderately productive and are
suited to most of the common tilled crops.

Fruita loam, 0 to 2 percent slopes (FaA).—This soil is
on alluvial fans and upland slopes. It has a profile
similar to the one described as typical of the Fruita series.
The largest acreage in this Area is west of the town of
Montrose.

The natural cover consists of galleta, blue grama,
shakeweed, and scattered pinyon. If irrigated, this soil
can be used successfully for alfalfa, small grain, sugar
beets, and orchard fruits. It is moderately susceptible to
ervosion. (Capability unit, VIe-1 nonirrigated; I-1 irri-
gated) .

Fruita clay loam, 5 to 10 percent slopes (FoC).—This
soil 1s on alluvial fans and upland slopes. It has a pro-
file similar to the one described as typical of the Fruita
series, but the surface layer is somewhat finer textured.
Most of it is north of vhe town of Montrose.

This soil can be irrigated and used for tilled crops,
but it is better suited to hay crops. The slope makes it
less suitable for irrigation than Fruita loam, 0 to 2 per-
cent slopes. This soil is moderately susceptible to erosion.
(Capability unit VIe-1 nonirrigated; IVe-2 irrigated)

Fruitland Series

The soils of the Fruitland series are deep, well drained,
and moderately coarse textured or moderately fine tex-
tured. They are grassland soils that formed on alluvial
fans in uniform, moderately coarse textured, calcareous
alluvium derived from sedimentary rock and old Pleisto-
cene alluvinm. Soils of this series are moderately exten-
sive in this Avrea, principally in the southwestern part,
west of the town of Montrose.

Fruitland soils have a brown or light brownish-gray,
granular surface layer 6 to 8 inches thick. They have a
subsoil of light-brown fine sandy loam that has weak
structure. The substratum, below a depth of 15 to 16
inches, is pink or brown, calcareous, friable fine sandy
loam. Normally, the depth to bedrock is 60 inches or
more.

The organic-matter content of these soils is moderately
high, and the structure is moderately stable. Unpro-
tected areas are susceptiblé to wind erosion.

Typical profile of Fruitland fine sandy loam, 300 feet
east and 200 feet north of the southwest corner of the
SE1, of sec. 5, T. 49 N,, R. 10 W. (Montrose County) :

Al—0 to 6 inches, fine sandy loam; light brownish gray
(10YR 6/2) when dry, dark grayish brown (10YR
4/2) when moist; moderate, fine, granular struc-
ture; soft when dry, very friable when moist; cal-
careous; pH 8.0; clear, smooth boundary.

AC—6 to 12 inches, fine sandy loam; light - brown (7.5YR 6/3)
when dry, brown or dark brown (7.53YR 4/3) when
moist; weak, medium, subangular blocky structure;
slightly hard when dry, very friable when moist;
calcareous; pH 8.0; clear, smooth boundary.

C—12 to 60 inches --, fine sandy loam; pink (7.5YR 7/4)
when dry, brown (7.5YR 5/4) when moist; massive;
slightly hard when dry, very friable when moist;
calcareous; pH 8.0.

Typically, the surface layer is fine sandy loam, but it
is finer textured in some places. Although these soils
normally are free of stone, areas that are adjacent to
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mesas are capped with gravelly and cobbly Pleistocene
deposits, have a mantle of stones and cobblestones, or

have some stones and cobblestones throughout the pro-
file. Figure 10 shows a typical area of Fruitland soils.

Figure 10.—A typical area of Fruitland soils.

Fruitland soils have a coarser textured subsoil and
substratum than Genola soils, which they adjoin in many
places. They are similar to Billings soils and Ravola
soils but are redder and coarser textured.

In their natural state, Fruitland soils support a fair
cover of needle-and-thread, three-awn, cactus, and blue
grama. They are productive if irrigated. Many areas
are used for orchards.

Fruitland fine sandy loam, 0 to 2 percent slopes
(FrA)—This soil is on alluvial fans, It hasa profile similar
to the one described as typical of the Fruitland series.
It is most extensive west of the town of Montrose.

This soil is well suited to orchards. It can be used
successfully for tilled crops. If unprotected it is mod-
erately susceptible to wind erosion. (Capability unit
VIe-1 nonirrigated; Ile-2 irrigated)

Fruitland fine sandy loam, 2 to 5 percent slopes
{FrB).—This soil is on alluvial fans. It has a profile similar
to the one described as typical of the Fruitland series.
It is most extensive in the valley along the Uncompahgre
River, west of the town of Montrose.

This soil can be used successfully for tilled crops. Row
crops and orchards can be irrigated easily. This soil is
moderately susceptible to erosion. (Capability unit VIe-1
nonirrigated ; ITTe—4 irrigated)

Fruitland sandy clay loam, 0 to 2 percent slopes
(FsA).—This soil is on alluvial fans. FExcept for the.sandy
clay loam surface layer, which is 12 to 15 inches thick.
the profile is similar to the one described as typical of
the Fruitland series. Most of the acreage is in the west-
ern third of the Area, mainly in the valley along the
Uncompahgre River.

This soil can be used successfully for tilled crops and
is particularly well suited to orchards. It is only mod-
erately susceptible to erosion. (Capability unit VIe-1
nonirrigated ; T1e-2 irrigated)

Fruitland sandy clay loam, 2 to 5 percent slopes
{FsB).—This soil is on alluvial fans. Except for the sandy



18 SOIL SURVEY

clay loam surface layer, which is 12 to 15 inches thick,
the profile is similar to the one described as typical of
the Fruitland series. This soil is in the western third
of the Area.

This soil can be used successfully for tilled crops and is
especially well suited to orchards. It is more difficult to
irrigate than Fruitland sandy-clay loam, 0 to 2 percent
slopes. It is moderately susceptible to erosion. (Cap-
ability unit VIe-1 nonirrigated; ITTe-4 irrigated)

Fruitland sandy clay loam, stony substratum, 0 to 2
percent slopes (FtA).—This soil is on alluvial fans. It has
a profile similar to the one described as typical of the
Fruitland series, but the surface layer is sandy clay
loam, 12 to 15 inches thick, and a substratum of very
gravelly and stony fine sandy loam occurs at a depth of
30 to 60 inches. This soil occurs in the western third
of the Area, mainly in the valley of small tributary
streams of the Uncompahgre River.

This soil can be used successfully for tilled crops. Be-

cause of its stony substratum, it tends to be droughty
and requires frequent light irrigations. It is moderately
susceptible to erosion. (Capability unit VIe-1 nonirri-
gated; ITIs-2 irrigated)

Fruitland sandy clay loam, stony substratum, 2 to 5
percent slopes (FiB).—This soil is on alluvial fans. It has
a profile similar to the one described as typical of the
Fruitland series, but the surface layer is sandy clay loam,
12 to 15 inches thick, and a substratum of very gravelly
and stony fine sandy loam occurs at a depth of 30 to 60
inches. Most of the acreage is in the western third of
the Avea, in the valley of small tributary streams of the
Uncompahgre River.

This soil can be nsed successfully for tilled crops. Be-
cause of its coarse-textured substratum, this soil holds
less available water than other Fruitland soils and re-
quires frequent light irrigations. It is moderately suscep-
tible to erosion. (Capability unit VIe-1 nonirrigated;
IITe-1 irrigated)

Genola Series

The soils of the Genola series are deep, well drained,
and mainly moderately fine textured. They are grass-
land soils that formed on alluvial fans in uniform, cal-
careous, medium-textured alluvium derived. primarily
from sedimentary rock. Soils of this series are exten-
sive throughout the Area, but the largest acreage is in
the western third.

Genola soils have a brown or grayish-brown, friable,
granular surface layer 4 to 6 inches thick. They have
a subsoil of brown or dark-brown, calcareous clay loam
that is massive or has weak, subangular blocky struc-
ture. The substratum, below a depth of 15 to 20 inches,
is brown, caleareous loam. Normally, the depth to bed-
rock is 60 inches or more.

These soils are susceptible to erosion. The organic-
matter content, is moderately low, and the structure is
only moderately stable.

Typical profile of Genola clay loam, 200 feet east and
50 feet south of the northwest corner of sec. 23, T. 50 N,
R. 11 W. (Montrose County) :

Al—0 to 4 inches, light clay loam; light brownish gray

(10YR 6/2) when dry, dark grayish brown (10YR
4/2) when moist; moderate, medium, granular struc-

ture; slightly hard when dry, very friable when
moist; caleareous; pH 8.0; clear, smooth boundary.

AC— to 10 inches, clay loam ; light brown (7.5YR 6/3) when
dry, brown or dark brown (7.5YR 4/3) when moist;
weak, medium, subangular blocky structure; hard
when dry, very friable when moist; calcareous;
pH 8.0; gradual, smooth boundary.

C1—10 to 60 inches, loam; light brown (7.5YR 6/3) when
dry, brown (7.5YR 5/3) when moist; massive; hard
w})len dry, very friable when moist; calcareous; pH

The surface layer generally is light clay loam, but in
some areas the texture is loam throughout. In some
places there are strata of fine sandy loam in the sub-
stratum, and in others, weak accumulations of secondary
calcium carbonate. In low dreas where irrigation water
has been allowed to accumulate, Genola soils have be-
come weakly or moderately saline.

Genola soils have a coarser textured subsoil and sub-
stratum than Woodrow soils, which they adjoin in many
places. Their solum is not so well developed as that of
Fruita soils, which have a distinct accumulation of sili-
cate clay in the subsoil. Genola soils have a finer tex-
tured subsoil and substratum than Fruitland soils, which
they adjoin in a few places. They closely resemble
Ravola soils but are redder.

In their natural state, Genola soils support a cover
of blue grama, galleta, western wheatgrass, and sage.
If irvigated, they are productive and are suited to most
of the crops grown in the Area. Many areas are used
for orchards.

Genola clay loam, 0 to 2 percent slopes (GeA).—This
soil is at the lower end of alluvial fans. ' It has a profile
similar to the one described as typical of the Genola
series. The total acreage in this Area is large, and most
of it is along the western border of the Area, north and
west of the town of Montrose.

In its natural state, this soil has a good cover of blue
grama, galleta, western wheatgrass, and sage. If irvi-
gated and carefully managed, it can be used success-
fully for tilled crops. Many areas are used for orchards.
This soil is only slightly susceptible to erosion. (Capa-
bility unit VIe-1 nonirrigated; I-1 irrigated)

Genola clay loam, 2 to 5 percent slopes (GeB).—This
soil occurs on alluvial fans. It has a profile similar to
the one described as typical of the Genola series. In-
cluded in mapping were small areas of Fruita and Wood-
row soils. This soil is mainly west of the town of Mont-
rose.

This soil has a native cover of blue grama, galleta,
western wheatgrass, and sage. Under irrigation it can
be used successfully for crops suited to the Area. Or-
chards do well. This soil is moderately susceptible to
erosion. (Capability unit VIe-1 nonirrigated; I1Te-1
irrigated)

Genola clay loam, saline, 0 to 2 percent slopes (GsA).—
This soil occurs in slightly concave areas at the lower
end of alluvial fans. It has a profile similar to the one
described as typical of the Genola series. Irrigation
water has been allowed to accumulate, and as a result,
soluble salts have accumulated on the surface and in
the uppermost 4 or 5 inches of the profile. The salts on
the surface appear as a weak, light-gray or white crust,
The acreage 1s mainly along the Uncompahgre River,
north and west of the town of Montrose.
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This soil is unproductive or only moderately pro-
ductive, depending on the concentration of soluble salts.
The native cover consists of poor-quality salt-tolerant
grass. Some areas arve tilled but with only moderate
success. Salt-tolerant crops do best. This soil is not
susceptible to erosion, except where runoff from higher
areas crosses it and causes gullying. (Capability unit
VIs-1 nonirrigated; ITTs-3 irvigated)

Gullied Land

Gullied land (Gu) occurs in and along small drainage-
ways where runoff has concentrated and cut into the
soils (fig. 11). Deep gullies dominate the landscape

and largely control use. This land type occurs through-
out the Area.

kel A S s

Figure 11.—An area of Gullied land along drainageways in Billings
and Christianburg soils.

Gullied land is of little use except as native range.
Even this use is limited because the gullies prevent free
movement of animals and the vegetation 1is sparse.
(Capability unit VIIIes-1 nonirrigated)

Hinman Series

The soils of the Hinman series are deep, well drained
or moderately well drained, and moderately fine tex-
tured or fine textured. They formed on alluvial fans
and valley side slopes in moderately uniform, calcareous
old alluvium derived from many kinds of sedimentary
and crystalline rock. Soils of this series are most exten-
sive west and south of the town of Delta and west of the
town of Montrose. The total acreage is moderate.

Hinman soils have a light brownish-gray or- dark
grayish-brown, friable, granular surface layer 4 to 6
inches thick. They have a light brownish-gray to gray-
ish-brown, moderately well developed subsoil of clay
loam or clay that has moderate prismatic and blocky
structure. The substratum, below a depth of 18 or 20
inches, is pinkish-gray or brown, calcareous gravelly
loam or clay loam. A moderate accumulation of second-
ary calcium carbonate occurs in the lower part of the
subsoil and the upper part of the substratum. Typically,
the depth to bedrock is 60 inches .or more. Below a
depth of 20 or 30 inches, the content of gravel rapidly
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increases, and in some areas it is more than 50 percent
below a depth of 40 inches.

These solls are not highly susceptible to erosion. The
organic-matter content is moderately high, and the
structure is stable.

Typical profile of Hinman clay loam, 0.1 mile east
and 100 feet south of the center of sec. 36, T. 49 N., R.
10 W. (Montrose County) :

Al1—0 to 4 inches, light clay loam; light brownish gray
(10YR 6/2) when dry, dark grayish brown- (10YR
4/2) when moist; moderate, medium, granular strue-
ture; hard when dry, very friable when moist; non-
calcareous; pH 7.8; clear, smooth boundary.

B2t—4 to 12 inches, heavy clay loam or light clay; light
brownish gray (10YR 6/2) when dry, dark grayish
brown (10YR 4/2) when moist; moderate, fine, pris-
matie structure breaking to moderate or strong,
fine, angular and subangular blocky; extremely
hard when dry, firm when moist, very plastic when
wet ; thin, nearly continuous clay films; weakly cal-
careous; pH 7.8; gradunal, smooth boundary.

B3ca--12 to 19 inches, light clay loam; pinkish gray (7.5YR
6/2) when dry, brown (7.5YR 5/2) when moist;
weak to moderate, fine, prismatic structure break-
ing to moderate. fine, subangular blocky; very hard
when dry, friable when moist; thin, patchy clay
films; weak accumulation of secondary calcium
carbonate concretions; calcareous; pH 8.0; gradual,
smooth boundary.

Clea—19 to 29 inches, heavy loam; pinkish gray (7.5YR
6/2) when dry, brown (7.5YR 5/2) when moist;
massive; hard when dry, very friable when moist;
moderate accumnlation of secondary calcium car-
bonate occurring as concretions or streaks and in
seams; calcareous; pH 8.2 gradual, smooth bound-
ary.

C2¢a—29 to 60 inches 4, gravelly loam; pinkish gray (7.5YR
6/2) when dry, brown (7.5YR 5/2) when moist;
massive ; hard when dry, friable when moist; gravel
makes up 20 to 30 percent of upper part and as much
as 50 to 60 percent of lower part: weak accumula-
tion of secondary caleium carbonate occurring as
concretions and as coatings on gravel; caleareous;
pH 8.2.

The surface layer normally is clay loam, but in places
it is so thin that clay turned up from the subsoil in till-
age predominates to a depth of 6 or 7 inches. Typi-
cally, the accumulation of secondary calcium carbonate
is moderate in the lower part of the subsoil and in the
substratum, but it is strong in some profiles. The amount
of gravel varies. Gravel occurs throughout the profile -
in some places and nearly everywhere increases in amount
downward.

Hinman soils have a finer textured subsoil than Mesa
soils, which they adjoin in many places, and normally
have a weaker accumulation of secondary calcium car-
bonate. Hinman soils have a coarser textured and more
gravelly substratum than Colona soils, which lack a
distinet accumulation of silicate clay in the subsoil. They
have a finer textured subsoil and somewhat more gravel
in the substratum than Mack soils, with which they
oceur.

Shadscale, snakeweed, big sagebrush, galleta, Indian
ricegrass, blue grama, and needle-and-thread are the
principal plants. These soils are productive. They are
used as native range or, if irrigation water is available,
as cropland.

Hinman clay loam, 0 to 2 percent slopes (HcA).—This
soil is on old alluvial fans. It has a profile similar to
the one described as typical of the Hinman series. It is
extensive throughout the western half of the Area.
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This soil can be used successfully for tilled crops if
irrigation water is available, but it requires careful man-
agement under irrigation because the subsoil is fine tex-
tured. This soil 1s not highly susceptible to erosion.
(Capability unit VIe-1 nonirrigated; Hs-1 irrigated)

Luhon Series

The soils of the Luhon series are deep, well drained,
and moderately fine textured. They are grassland soils
that formed on alluvial fans in uniform, strongly cal-
careous alluvium dervived from sedimentary rock. Soils
of this series are moderately extensive in the Area. The
largest, acreage is in Bostwick Park.

Luhon soils have a light brownish-gray to grayish-
brown, friable, granular surface layer 3 to 5 inches thick.
They have a light-brown subsoil that is moderately fine
textured and calcareous and has weak, prismatic or sub-
angular blocky structure. The substratum, below a depth
of 8 to 12 inches, is pinkish-white, very strongly calcare-
ous loam or clay loam. These soils have strong con-
centrations of secondary calcium carbonate in the upper-
most 30 inches. Normally, the depth to bedrock is 60
inches or more.

These soils are highly susceptible to erosion. The or-
ganic-matter content is fairly low, and the structure is
unstable. )

Typical profile of Luhon clay loam, one-fourth mile
east and 400 feet north of the center of sec. 15, T. 49
N, R. 8 W. (Montrose County) :

Al—O0 to 3. inches, light clay loam; light brownish gray
(10YR 6/2) when dry, dark grayish brown (10YR
4/2) when moist; moderate, fine, granular structu.re;
slightly hard when dry, very friable when moist;
caleareous; pH 8.0; gradual, smooth boundary.

AC—3 to 8 inches, light clay loam; light brown (7.5YR 6/3)
when dry, brown or dark brown (7.5YR 4/3) when
moist; weak to moderate, medium, prismatic struc-
ture breaking to weak to moderate, medium, sub-
angular blocky; hard when dry, very friable when
moist; caleareous; pH 8.0; gradual, smooth bound-
ary.

Clca—8 to 30 inches, light clay loam; pinkish white (7.5YR
8/2) when dry, pinkish gray (7.5YR 6/2) when
moist ; massive; hard when dry, friable when moist;
strong accumulation of secondary calcium carbon-
ate, principally in finely divided forms; calcareous;
pH 8.2; gradual, smooth boundary.

C2c¢a—30 to 60 inches, light clay loam; pinkish gray (7.5YR
7/2) when dry. brown (7.5YR 5/2) when moist;
massive; very hard when dry, friable when moist;
moderate accumulation of secondary calcium car-
bonate, principally as concretions and in thin seams
and streaks; 10 to 15 percent of horizon may be
stones and cobblestones; caleareous; pH 8.2.

On the surface in some places is a scattering of gravel
and cobblestones derived from adjacent areas of glacial
till. The depth to the maximum accumulation of second-
ary calcium carbonate generally is between 8 and 16
inches.

Luhon soils are redder than Billings soils, which lack
a strong concentration of secondary calcium carbonate.
Luhon soils resemble Genola soils, which also lack a
strong concentration of secondary carbonate. Luhon
soils have a stronger concentration of calcium carbonate
than Fruita soils but, unlike those soils, lack a distinct
accumulation of silicate clay minerals.

In their natural state, Luhon soils have a fair cover

of blue grama, galleta, western wheatgrass, and sage.
They can be irrigated successfully and used for suitable
Crops.

Luhon clay loam, 2 to 5 percent slopes {LcB).—This soil
is at the lower end of alluvial fans. It has a profile
similar to the one described as typical of the Luhon
series. All the acreage is in the western part of Bostwick
Park.

This soil supports a fair cover of blue grama, galleta,
western wheatgrass, and sage. It can be tilled with
moderate success if irrigation water is available. This
soil is highly susceptible to ervosion. (Capability unit
VIe-2 nonirrigated; I1Ie-3 irrigated)

Luhon clay loam, 5 to 10 percent slopes (LcC).—This
soil is on alluvial fans. It has a profile similar to the
one described as typical of the Luhon series. Most of
the acreage is in the western part of Bostwick Park.

This soil has a fair cover of blue grama, galleta, west-
ern wheatgrass, and sage. It can be tilled with moderate
success if irrigation water is available, but it is some-
what less suitable for crops than Luhon clay loam, 2 to
5 percent slopes. Irrigated pasture crops or other close-
growing crops are better suited. If unprotected, this
soil is highly susceptible to erosion, particularly gully
erosion. (Capability unit VIe-2 nonirrigated; IVe-2
irrigated) '

Luhon gravelly clay loam, 5 to 10 percent slopes
{LgC).—This soil is on alluvial fans, generally adjacent to
areas of- glacial till or in areas from which till has been
removed. The profile is similar to the one described as
typical of the Luhon series, but a mantle of gravel covers
the surface. The largest areas are on the western slopes
in Bostwick Park.

This soil supports a fair cover of blue grama, galleta,
western wheatgrass, and sage. It can be tilled if irri-
gated, but the gravel interferes with tillage, is hard on
farm machinery, and decreases yields to some extent.
This soil is susceptible to erosion but is somewhat less
susceptible than the nongravelly Luhon soils on slopes
of 5 to 10 percent. (Capability unit VIe-2 nonirrigated;
IVe-2 irrigated)

Luhon stony clay loam, 5 to 10 percent slopes {lsC).—
This soil is on alluvial fans and valley side slopes and
generally is adjacent to areas of glacial till or in areas
from which till has been largely removed. The profile is
similar to the one described as typical of the Luhon
series, but stones and boulders are on the surface. All
of this soil is on the western slopes in Bostwick Park.

This soil has a fair cover of western wheatgrass, june-
grass, sage, and blue grama. Because of the stones, it is
generally unsuitable for cultivation. It is tilled only
where it occurs as small areas within fields of tilled soils.
It is moderately susceptible to gullying, and some areas
are severely gullied. (Capability unit VIIs-1 nonirri-
gated) :

Luhon and Travessilla soils (l.—These soils are at the
upper end of alluvial fans and on side slopes. The pro-
file of the Luhon soil is similar to the one described as
typical of the Luhon series, and the profile of the Traves-
silla soil is similar to the one described as typical of the
Travessilla series. In some places sandstone bedrock
occurs at or near the surface, and in other places the
surface is mantled with stones and boulders. The Tra-
vessilla soil, which is shallow, is closer to the areas of
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exposed bedrock than the Luhon soil, which is deep.
The slope range is 2 to 10 percent. These soils are in
Bostwick Park.

These soils are suitable only for native range. They
have a fair cover of western wheatgrass, junegrass, brush,
sage, and juniper. This cover is somewhat better on
the Luhon soil than on the Travessilla soil. Because of
the fairly large amount of water that runs off, gully
erosion is a hazard, not only to these soils but also to
soils downslope. (Capability unit VIIs-1 nonirrigated)

Mack Series

The soils of the Mack series are deep, well drained,
and moderately fine textured. They formed on upland
slopes and old alluvial fans in uniform, calcareous old
alluvium derived principally from sandstone. Soils of
this series are moderately extensive in the Area, princi-
pally in the western third.

Mack soils have a pale-brown or brown, friable, granu-
lar surface layer 3 to 4 inches thick. They have a light-
brown or brown, moderately well developed B2t horizon’
of sandy clay loam that has moderate, prismatic to sub-
angular blocky structure. The substratum, below a depth
of 15 or 16 inches, is light-brown or brown, calcareous
loam or sandy clay loam that has some channery frag-
ments of sandstone in the lower part. Strong accumula-
tions of secondary calcium carbonate occur in the lower
part of the subsoil and in the upper part of the sub-
stratum.

These soils are moderately susceptible to erosion. The
organic-matter content is moderately high, and the struc-
ture is unstable.

Typical profile of Mack clay loam, 480 feet east of the
southwest corner of the NW1/ of sec. 20, T. 51 N., R.
11 W. (Delta County) :

Al—O0 to 4 inches, light clay loam; pale brown (10YR 6/3)
when dry, brown or dark brown (10YR 4/3) when
moist; moderate, fine, granular structure; slightly
hard when dry, very friable when moist; weakly
calcareous; pH 7.8; clear, smooth boundary.

B2t—4 to 12 inches, sandy clay loam; light brown (7.5YR
6/4) when dry, brown or dark brown (7.5YR 4/4)
when moist; moderate, medium, prismatie structure
breaking to moderate, medium, subangular blocky;
hard when dry, very friable when moist; thin, patchy
clay films; about 2 percent of horizon is fragments
of sandstone; weakly calcareous; pH 7.8; clear,
smooth boundary.

B3ca—12 to 16 inches, loam; light brown (7.5YR 6/4) when
dry, brown. (7.5YR 5/4) when moist; weak, medium,
subangular blocky structure; hard when dry, very
friable when moist; weak accumulation of secondary
calcium carbonate coneretions; about 2 percent of -
horizon is fragments of sandstone; calcareous; pH
8.2; clear, smooth boundary.

Clea—16 to 24 inches, loam; white (10YR 8/2) when dry,
very pale brown (10YR 7/3) when moist; massive;
hard when dry, very friable when moist; strong
accumulation of secondary calecium carbonate, prin-
cipally in finely divided forms; about 5 percent of
horizon is fragments of sandstone; calcareous; pH
8.2; gradual, smooth boundary.

C2ca—24 to GO inches, channery sandy clay loam; light brown
(7.5YR G/4) when dry, brown (7.5YR 5/4) when
moist; massive; hard when dry, friable when moist;
about 15 percent of horizon is fragments of sand-
stone; moderate accumulation of gecondary calcium
carbonate, principally concretions; calcareous; pH
8.2,
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Mack soils typically have a surface layer of loam or
fine sandy loam, but the surface layer is so thin in this
Area that clay loam from the subsoil makes up most of
the uppermost 7 inches. These soils typically are weakly
calcareous, but in some places they are noncalcareous to
a depth of 8 to 12 inches. In most places there is only
a scattering of gravel in the surface layer and subsoil,
but where Mack soils are adjacent to Mesa soils, they have
a mantle of gravel and cobblestones in places. Although
the lower part of the substratum generally is 10 to 15
percent sandstone fragments, in some places there ave
few or no fragments.

Mack soils adjoin Mesa soils in many places. They
lack the very gravelly substratum that is typical of Mesa
soils. They resemble Orchard soils, but the parent ma-
terial of Mack soils contained little or no material de-
rived from basalt or from ferromagnesian minerals. In
addition, Mack soils have a distinet accumulation of sili-
cate clay, which Orchard soils lack. Mack soils are similar
to Doak soils but, unlike those soils, have a strong accumu-
lation of secondary calcium carbonate in the lower sub-
soil and upper substratum.

The native vegetation consists of shadscale and a
scattered stand of big sagebrush, rabbitbrush, snakeweed,
galleta, blue grama, and pricklypear. These soils are
productive. If irrigated and carefully managed, they
are suited to all the commonly grown crops.

Mack clay loam, 0 to 2 percent slopes (MaA).—This soil
is on uplands and old alluvial fans. It has a profile
similar to the one described as typical of the Mack series.
The largest acreage is in the western third of the Area.

This soil can be tilled successfully if irrigation water
is available. It is only moderately susceptible to erosion.
(Capability unit VIe-1 nonirrigated; Ile-1 irrigated)

Mack clay loam, 2 to 5 percent slopes (MaB).—This soil
is on upland slopes and old alluvial fans. It has a pro-
file similar to the one described as typical of the Mack
series. Most of the acreage is in the western third of
the Area.

This soil is suited to tilled crops and produces good
yields of suitable crops if well managed. Tt is more
difficult to irrigate than Mack clay loam, 0 to 2 percent

slopes. It is moderately susceptible to erosion if poorly
managed. (Capability unit VIe-1 nonirrigated; IITe-1
irrigated)

Mack clay loam, 5 to 10 percent slopes (MaC).—This
soil is on upland slopes and old alluvial fans. It has
a profile similar to the one described as typical of the
Mack series, but the surface layer and subsoil generally
are thinner. This soil is mainly in the western third
of the Area.

Because of the slope, this soil is difficult to irrigate
and is better suited to native range than to tilled. crops.
It is moderately susceptible to erosion, particularly
gully ervosion. (Capability unit VIe-1 nonirrigated;
IVe-2 irrigated)

Mack gravelly clay loam, 0 to 2 percent slopes
(MgA).—This soil is on alluvial fans, generally near Mesa
soils, from which it has received gravelly material. The
profile is similar to the one described as typical of the
Mack series, but the surface layer is 15 to 40 percent
gravel and cobblestones. The largest acreage is in the
northwestern part of the Area.
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This soil generally is used as native range unless it
occurs within fields of tilled soils. Tillage is difficult
because of the gravel and cobblestones. Some areas can-
not be tilled unless gravel and cobblestones are removed.
This soil is moderately susceptible to erosion if poorly
managed. (Capability unit VIe-1 nonirrigated; I11s-2
irrigated)

Menoken Series

The soils of the Menoken series are moderately deep,
well drained or moderately well drained, and moderately
fine textured. They formed on upland slopes and at
the upper end of alluvial fans in uniform, calcareous
parvent material weathered residually from the under-
lying shale and siltstone. Soils of this series are mod-
erately extensive in the Area, mainly east and south of
the town of Olathe.

Menoken soils have a light brownish-gray or grayish-
brown, friable, granular surface layer 4 to 5 inches thick.
They have a light yellowish-brown or light olive-brown,
moderately fine textured subsoil that has weak, prismatic
structure or moderate, subangular blocky structure. The
substratum, ‘below a-depth of 14 to 18 inches, is light
brownish-gray, calcareous clay loam. A weak accumula-
tion of secondary calcium carbonate occurs in the lower
part of the subsoil and in the upper part of the substra-
tum. The depth to bedrock ranges from 18 to 40 inches.

These soils are highly susceptible to erosion, particu-
larly gully erosion. The organic-matter content is low,
and the structure is unstable,

Typical profile of Menoken clay loam, 1,200 feet east
and one-fourth mile north of the center of sec. 11, T. 50
N, R. 10 W. (Montrose County) :

Al1—0 to 5 inches, light clay loam; light brownish gray
(10YR 6/2) when dry, grayish brown (10YR 5/2)
when moist; moderate, fine, granular structure;
slightly hard when dry, very friable when moist;
caleareous; pH 8.0; clear, smooth boundary.

B2—5 to 14 inches, light clay loam; light yellowish brown
(2.5Y 6/3) when dry, light olive brown (2.5Y 5/3)
when moist; weak to moderate, medium, subangular
blocky structure; hard when dry, friable when moist;
few, thin, patchy clay films; calcareous; pH 8.0;
gradual, smooth boundary.

Cleca—14 to 26 inches, light clay loam; light brownish gray
(2.5Y 6/2) when dry, grayish brown (2.5Y 5/2)
when moist; massive; hard when dry, friable when
moist; weak accumulation of secondary calcium car-
bonate occurring as small concretions and thin
seams and streaks; a few crystals of calcium sul-
fate; calcareous; pH 8.4; gradual, smooth boundary.

R—26 inches +, shale and siltstone; grayish brown to yellow ;
platy; soft; unweathered or partly weathered; cal-
careous.

These soils typically are calcareous at the surface, but
in some places they are leached to a depth of 6 inches,
The depth to bedrock ranges from 18 to 40 inches; it is
hard to determine in some places because the upper part
of the bedrock is so strongly  weathered. Concretions
of calcium carbonate and calcium sulfate range from
weak to moderate, and in some places there is no calcium
sulfate.

In this Area Menoken soils are mapped only with
Chacra soils. Menoken soils, which adjoin Billings soils
in many places, are shallower to bedrock than those
soils and have a more weakly developed subsoil. Meno-

ken soils closely resemble Persayo soils but are deeper
to bedrock and have a more strongly developed subsoil.
Menoken soils are finer textured than Chipeta soils, are
deeper to bedrock, and have a more strongly developed
subsoil. _

Menoken soils support shadscale, mat saltbush, Gard-
ner saltbush, and a scattered stand of galleta, Salina
wildrye, and squirreltail grasses.

Menoken-Chacra clay loams, 0 to 2 percent slopes
{MkA).—These soils occur on upland slopes where bedrock
is fairly near the surface. The Menoken soil has a pro-
file similar to the one described as typical of the Meno-
ken series, and the Chacra soil has a profile similar to
that of the Chacra series. These soils are principally
in the eastern and southeastern parts of the Area.

If irrigated, these soils can be used successfully for
tilled crops. Shale bedrock near the surface restricts
drainage, and consequently overirrigation could cause a
harmful accumulation of soluble salts in places. These
soils are moderately susceptible to erosion if poorly man-
aged. (Capability unit VIs-1 nonirrigated; IVs-2 irri-
gated)

Mesa Series

The soils of the Mesa series are deep, well drained,
and moderately fine textured. They are grassland soils
that formed on mesas and high terraces in gravelly or
very gravelly, calcareous alluvium of mixed mineralogy.
Soils of this series are extensive in this Area, mainly
in the western half.

Mesa soils have a pinkish-gray or brown, friable, granu-
lar surface layer 3 to 4 inches thick. They have a mod-
erately well developed, brown or light-brown subsoil
that is moderately fine textured and has moderate, pris-
matic and blocky structure. The substratum, below a
depth of 15 to 16 inches, is very pale brown or brown
loam that is calcareous and very gravelly and cobbly.
A strong accumulation of secondary calcium carbonate
occurs in the lower part of the subsoil and the upper
part of the substratum. Generally, the depth to bedrock
1s 60 inches or more.

These soils are susceptible to erosion if poorly man-
aged. The organic-matter content is fairly low, and
the structure is only moderately stable.

Typical profile of a Mesa soil, 1/10 mile south and
14 mile east of the center of sec. 1, T. 49 N., R. 10 W.
(Montrose County) :

Al—0 to 4 inches, loam; pinkish gray (7.5YR 6/2) when
dry, brown or dark brown (7.3YR 4/2) when moist;
moderate to strong, fine, granular structure; hard
when dry, very friable when moist; noncaleareous;
pH 7.6; clear, smooth boundary.

B2t—4 to 12 inches, clay loam; light brown (7.5YR 6/3)
when dry, brown or dark brown (7.5YR 4/3) when
moist; moderate, fine, prismatic structure breaking
to moderate to strong, fine, subangular blocky; hard
when dry, very friable when moist; thin, nearly con-
tinuous clay films; 5 to 10 percent gravel; noncal-
careous; pH 7.4; clear, smooth boundary.

B3ca—I12 to 16 inches, clay loam; pink (7.5YR 7/4) when
dry, brown (7.5YR 5/4) when moist; weak, medium,
prismatic structure breaking to weak, medium, sub-
angular blocky; hard when dry, very friable when
moist; few thin, patchy clay films; 5 to 10 percent
gravel ; weak accumulation of secondary calcium car-
bonate concretions; calcareous; pH 8.0; gradual,
smooth boundary.
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Clca—16 to 32 inches, gravelly clay loam; very pale brown
(10YR 8/3) when dry, very pale brown (10YR 7/3)
when moist; massive; hard when dry, friable when
moist; strong accumulation of secondary calcium
carbonate in finely divided forms; 40 percent gravel;
calcareous; pH 8.2; gradual, smooth boundary.

C2ca—32 to 60 inches, very gravelly clay loam; very pale
brown (10YR 7/4) when dry, light yellowish brown
(10YR 6/4) when moist; massive; hard when dry,
friable when moist; moderate to strong accumula-
tion of secondary calcium carbonate occurring as
concretions and as coatings on the underside of
rocks; 60 percent gravel; grades downward to
gravel and sand at a depth below 60 inches; cal-
careous; pH 82.°

Undisturbed Mesa soils normally have a thin surface
layer of loam, but in this Area the surface layer is made
up of clay loam brought up from the subsoil. Typical
Mesa soils are noncalcareous in the surface layer and
in the upper part of the subsoil, but locally they are
weakly calcareous throughout because they have been
irrigated with calcareous water. The gravel content
of the subsoil ranges from 0 to as much as 20 percent.
In the substratum it ranges from 30 to 70 percent.

In many places Mesa soils are adjacent to Mack soils,
which lack the very gravelly and cobbly lower subsoil
and substratum typical of Mesa soils. Mesa soils re-
semble Hlinman soils but have a coarser textured sub-
soil. They closely resemble Orchard soils, but their par-
ent material, unlike that of Orchard soils, contained hittle
or no material derived from basalt or from ferromagnesian
minerals.

In their natural state, Mesa soils support a good cover
of galleta, Indian ricegrass, needle-and-thread, blue
grama, and cactus. If irrigated, they are highly produc-
tive and are suited to most crops commonly grown in
the Area.

Mesa clay loam, 0 to 2 percent slopes (MIA).—This soil
is on top of high mesas. It has a profile similar to the
one described as typical of the Mesa series. The total
acreage in this Area is large, and most of it is in the
western half,

If irrigated, this soil can be used successfully for
tilled crops. Because the subsoil is gravelly, there is no
need to provide underdrainage before irrigation starts.
The water-holding capacity is fair, at least to a depth
of 40 to 60 inches, because enough clay loam is mixed
with the gravel. These soils are not highly susceptible
to erosion. (Capability unit VIe-1 nonirrigated; ITe-1
irrigated)

Mesa clay loam, 2 to 5 percent slopes (MIB).—This soil
1s on high terraces. It has a profile similar to the one
described as typical of the Mesa series. Most of the
acreage 1s west of the Uncompahgre River.

If irrigated and well managed, this soil can be used
successfully for tilled crops, but it is not so easy to irri-
gate as Mesa clay loam, 0 to 2 percent slopes. Under-
drainage is free because of the gravelly substratum, and
unless bedrock is near the surface, drainage and salinity
problems are not likely to develop. This soil is not
highly susceptible to erosion. (Capability unit VIe-1
nonirrigated; ITTe-1 irrigated)

Mesa clay loam, 5 to 10 percent slopes (MIC).—This
soil is on old mesas and terraces. It has a profile simi-
Iar to the one described as typical of the Mesa series, but
the surface layer and subsoil are thinner and there is a

“higher percentage of gravel in the subsoil. This soil is

west of the Uncompahgre River.

Because of the slope, this soil is difficult to manage,
and it generally is used as native range. It is moderately
susceptible to erosion. (Capability unit VIe-1 nonirri-
gated; IVe-2 irrigated)

Mesa gravelly elay loam, 0 to 2 percent slopes (MoA}.—
This soil is on old high terraces. It has a profile similar
to the one described as typical of the Mesa series, but
the surface layer is 15 to 80 percent gravel and cobble-
%pnes. The main acreage is west of the Uncompahgre

iver.

Some of this soil is tilled, but gravel and cobble-
stones make tillage difficult and are hard on farm ma-
chinery. Some of the larger stones should be removed.
This soil is not highly susceptible to erosion. (Capa-
bility unit VIe-1 nonirrigated; ITTs-2 irrigated)

Mesa gravelly clay loam, 2 to 5 percent slopes (MoB).—
This soil is partly on old high terraces and alluvial fans
and partly along small drainageways that have cut into
the terraces. The profile is similar to the one described
as typical of the Mesa series, but the surface layer is
15 to 30 percent gravel and cobblestones. Most of the
acreage is west of the Uncompahgre River.

This soil supports a good cover of galleta, needle-and-
thread, blue grama, and cactus. If irrigated, it can be
used successfully for tilled crops, but stones and gravel
make tillage difficult and are hard on farm machinery.
Some of the larger stones should be removed. This soil
is not highly susceptible to erosion. (Capability unit
VIe-1 nonirrigated; ITIe-1 irrigated)

Mesa gravelly clay loam, 5 to 10 percent slopes
(MoC).—This soil is on high terraces and along the small
streams .that have cut into tlie terraces. It has a pro-
file similar to the one described as typical of the Mesa
series, but the surface layer is 15 to 40 percent gravel
and cobblestones. Most of the acreage is west of the
Uncompahgre River.

This generally is used as native range. It is used as
cropland only where it occurs in fields with soils that
are tilled. This soil is difficult to irrigate because of the
slope and is difficult to till because of the gravel and
cobblestones. It is not highly susceptible to erosion.
(Capability unit VIe-1 nonirrigated; IVe-2 irrigated)

Mesa gravelly clay loam, shale substratum, 0 to 2
percent slopes (MsA).—This soil is at the outer edge of old
terraces where alluvial sediments are thin and overlie
sedimentary rock. It has a profile similar to the one
described as typical of the Mesa series, but the surface
layer is 15 to 40 percent gravel and cobblestones, and
the depth to shale beds is between 30 and 60 inches.
Most of the acreage is west of the Uncompahgre River.

This soil can be used successfully for tilled crops, but
the gravel and cobblestones make tillage difficult and
are hard on farm machinery. In addition, the shale sub-
stratum restricts subsoil drainage and is likely to cause
problems of drainage and salinity. This soil is not
highly susceptible to erosion. (Capability unit VIe-1
nonirrigated; IVs-2 irrigated)

Mesa gravelly clay loam, shale substratum, 5 to 10 per-
cent slopes (MsC).—This soil is partly at the outer edge of
high terraces where alluvial deposits are thin and overlie
sedimentary rock and partly along small streams that
drain the terraces. The profile is similar to the one de-



24 SOIL SURVEY

scribed as typical of the Mesa series, but the surface
layer is 15 to 40 percent gravel and cobblestones, and
the depth to shale bedrock 1s between 30 and 60 inches.
The main acreage is on the mesas west of the Uncom-
pahgre River.

This soil generally is used as native range. Because
of the slope and the gravel and cobblestones, it is not
generally tilled. It is moderately susceptible to erosion.
?Cnpability unit VIe-1 nonirrigated; IVe-2 irrigated)

Mesa stony clay loam, 2 to 10 percent slopes (MtC).—
This soil is on high terraces and old alluvial fans, gen-
erally next to rough and stony uplands. It has a profile
similar to the one described as typical of the Mesa
series, but it has a mantle of stones and boulders. The
main acreage is west of the Uncompahgre River.

This soil generally is used as native range. It is not
suited to tillage, since it is impractical to remove the
stones. It is moderately susceptible to erosion. (Capa-
bility unit VIIs-3 nonirrigated)

Orchard Series

"The soils of the Orchard series are deep, well drained,
and moderately fine textured. They are grassland soils
that formed on high terraces and old alluvial fans in
gravelly, calcareous alluvium derived principally from
basalt or from ferromagnesian-rich rock. Soils of this
series are moderately extensive in the Area and occur
mainly in the northern and northeastern parts.
Orchard soils have a light brownish-gray or dark gray-
ish-brown, friable, granular surface layer 4 to 5 inches
thick. They have a moderately well developed, brown
or light-brown subsoil of clay loam that has moderate,
prismatic and blocky structure. The substratum, which
begins 18 to 20 inches below the surface, is white or
light-gray, very strongly calcareous very gravelly loam
or clay loam. A strong accumulation of secondary cal-
cium carbonate occurs in the lower subsoil and upper
substratum. The depth to bedrock generally is 60 inches
or more.
These soils are gravelly in the lower part of the sub-
soil and are increasingly gravelly with depth. Below a
depth of 60 inches they grade to basaltic sand and gravel.
These soils are susceptible to erosion. The organic-
matter content is fairly low, and the structure is mod-
erately stable.
Typical profile of Orchard clay loam, 14 mile south
and 1/10 mile east of the northwest corner of sec. 1, T.
15 S, R. 95 W. (Delta County) :
Al—0 to 5 inches, light clay loam; light brownish gray
< (10YR G6/2) when dry, dark grayish brown (10YR
4/2) when moist; moderate, medium, crumb and
granular structure; slightly hard when dry, very
friable when moist; weakly calcareous; pH 7.8;
clear, smooth houndary.
B2t—5 to 14 inches, clay loam; brown (7.5YR 5/3) when
: dry, brown or dark brown (7.5YR 4/3) when mojst;
moderate, medium, prismatic structure breaking to
moderate, medium, subangular blocky; hard when
dry, friable when moist; many thin, patchy clay
films; about 10 percent gravel; weakly calcareous;
pH 7.8; gradual, smooth boundary.

B3ca—14 to 19 inches, light clay loam; pinkish gray (7.5YR
6/2) when dry, brown (7.5YR 5/2) when moist;
weak, medium, subangular blocky structure; hard

when dry, friable when moist; weak accumulation .

of secondary calcium carbonate concretions; few,

thin, patchy clay films; 10 percent basaltic gravel;
calearcous; pH 8.0; gradual, smooth boundary.

Clea—19 to 46 inches, very gravelly loam or clay loam; white
(10YR 8/2) when dry, light gray (10YR 7/2) when
moist ; massive; hard when dry, friable when moist;
strong accumulation of secondary calcium carbonate
in finely divided forms; 40 to 60 percent basaltic
gravel; calcareous; pH 84; gradual, smooth bound-
ary.

C2ca—46 ts(,) 00 inches -, very gravelly loam; pinkish gray
(7.5YR T7/2) when dry, pinkish gray (7.5YR 6/2)
when moist; massive; hard when dry, friable when
moist; moderate accumulation of secondary calcinm
carbonate, principally concretions; 60 to 70 percent
basaltic gravel; calcareous; pH 84.

Typically, the surface layer is light clay loam, but in
some places it is loam to a depth of 4 inches. In ex-
posed cuts the basaltic sand, gravel, and stones impart
a dark-gray coloration. Orchard soils normally are al-
most free of gravel to a depth of 15 inches, but in some
places they are gravelly throughout. Untilled areas
generally are noncalcareous in the uppermost 4 to 6
inches.

In many places Orchard soils adjoin Mesa soils, which
formed in mixed mineral material instead of in material
derived from basalt or from ferromagnesian minerals.
Orchard soils occur with Mack soils, which lack ferro-
magnesian influence and have a much more gravelly sub-
stratum than Orchard soils.

In their natural state, Orchard soils have a good cover
of galleta, Indian ricegrass, western wheatgrass, blue
grama, and sage. They are productive soils, 1f irrigated
and properly managed, and are well suited to most
crops. Many areas are used for orchards.

Orchard clay loam, 0 to 2 percent slopes (OcA].—This
soil is on high terraces. It has a profile similar to the
one described as typical of the Orchard series. It occurs
throughout the Avea.

If irrigated, this soil can be used successfully for tilled
crops. Many areas are used for fruit orchards. This
soil is only moderately susceptible to erosion. (Capa-
bility unit VIe-1 nonirrigated; ITe-1 irrigated)

Orchard clay loam, 2 to 5 percent slopes (OcB).—This
soil is on high terraces. It has a profile similar to the
one described as typical of the Orchard series.

If irrigated, this soil can be used successfully for tilled
crops, but it is better suited to close-growing crops. A
few areas are used for fruit orchards. This soil is only
moderately susceptible to erosion. (Capability unit VIe-1
nonirrigated ; ITTe-1 irrigated)

Orchard gravelly clay loam, 0 to 2 percent slopes
(OgA).—This soil is on high terraces. It has-a profile
similar to the one described as typical of the Orchard
series, but the surface layer is 15 to 40 percent basaltic
gravel.

This soil can be used successfully for tilled crops, al-
though the gravel in the surface layer is hard on farm
machinery and makes tillage somewhat difficult. This
soil is only moderately susceptible to erosion. (Capa-
bility unit VIe-1 nonirrigated; ITIs-2 irrigated)

Orchard gravelly clay leam, 2 to 5 percent slopes
[OgB).—This soil is on high terraces. It has a profile
similar to the one described as typical of the Orchard
series, but the surface layer is 15 to 40 percent basaltic
gravel. The largest acreage is in the northeastern part
of the Area.
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This soil can be used successfully for tilled crops.
Many areas are used for fruit orchards. Many areas
have to be leveled before they can be irrigated satis-
factorily. This soil is only moderately susceptible to
erosion. (Capability unit VIe-1 nonirrigated; IITe-1
irrigated)

Persayo Series

The soils of the Persayo series arve shallow, well
drained, and moderately fine textured. They are grass-
land soils that formed on upland slopes and ridges in a
thin layer of calcareous material weathered in place
from underlying sedimentary rock. Soils of this series
are extensive throughout the Area but occur mainly
in the eastern third.

Persayo soils have a pale-yellow or light yellowish-
brown, friable, granular surface layer 2 to 3 inches thick.
They have a light yellowish-brown or pale-yellow, mod-
erately fine textured, calcareous subsoil that contains a
large amount of partly weathered shale chips. The sub-
stratum, which begins at a depth of 12 to 15 inches, con-
sists of gray and yellow shale and siltstone that are un-
weathered or only partly weathered. Concretions of
calcium carbonate and crystals of calcium sulfate are
common throughout the subsoil and substratum. The
depth to bedrock ranges from 8 to 18 inches.

These soils are highly susceptible to erosion. The
organic-matter content is low, and the structure is un-
stable.

Typical profile of Persayo silty clay loam, 0.1 mile
north of the southeast corner of sec. 22, T. 51 N,, R. 10
W. (Montrose County) :

Al—0 to 3 inches, silty clay loam; light yellowish brown
(2.5Y 6/3) when dry, light olive brown (2.5Y 5/3)
when moist ; moderate to strong, fine, granular strue-
ture; slightly hard when dry, very friable when
moist; caleareous; pH 8.2; gradual, smooth bound-
ary.

C1—3 to 12 inches, silty clay loam; pale yellow (2.5Y 7/3)
when dry, light yellowish brown (2.5Y 6/3) when
moist; massive or very weak, fine, granular struc-
ture; hard when dry, very friable when moist; few
calcium sulfate crystals; calecareous; pH 8.2; gradual,
smooth boundary.

R—12 inches -, unweathered or partly weathered, gray and
yellow, calcareous shale and siltstone.

The principal variations are in depth and hardness
of the shale bedrock and in the amount of gypsum in the
profile. The surface soil is leached of Iime in places.

Persayo soils are coarser textured than Chipeta soils,
which they adjoin in many places. They resemble Meno-
ken soils but are less deep to bedrock and have a less
well developed subsoil. Persayo soils resemble Traves-
silla soils but are finer textured in the surface layer and
subsoil and are underlain by soft sedimentary rock in-
stead of by hard sandstone.

In their natural state, Persayo soils have a poor cover
of weeds, cactus, saltbush, and some native grasses.
Small areas that are within tilled fields are tilled along
with the other soils.

Persayo silty clay loam, 0 to 2 percent slopes [PeA).—
This soil occurs on upland slopes and ridge crests. It
has a profile similar to the one described as typical of
the Persayo series. The largest acreage is in the eastern
third of the Area, north and east of the town of Montrose.
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This soil supports a sparse cover of native grasses,
weeds, cactus, and saltbush. If irrigated, it is fairly
well suited to onions and other shallow-rooted crops.
Only a small part is farmed. Where this soil is irri-
gated, very careful management is needed to control
erosion and to prevent waterlogging and salt accumula-
tionsd. ) (Capability unit VIs-1 nonirrigated; IVs-3 irri-
gate

Persayo silty clay loam, 2 to 5 percent slopes (PeB).—
This soil is on upland hills and ridges. It has a profile
similar to the one described as typical of the Persayo
siaries. The largest acreage is in the eastern third of the
Area.

This soil supports only a sparse cover of native grasses,
weeds, cactus, and saltbush. Few areas are tilled, ex-
cept those that occur within tilled fields. This soil is
highly susceptible to erosion. (Capability unit VIIs-2
nonirrigated )

Poudre Series

The soils of the Poudre series are deep, somewhat
poorly drained or poorly drained, and medium textured.
They are grassland soils that formed on flood plains in
stratified, calcareous, highly micaceous material derived
from schist and gneiss bedrock. Soils of this series are
inextensive in the area and occur only on the flood plains
of streams that drain Bostwick Park.

Poudre soils have a gray or very dark gray, friable,
granular, highly micaceous surface layer 12 to 14 inches
thick. They have a subsoil of gray or very dark gray,
calcareous sandy loam that is strongly mottled with iron
stains as a result of poor drainage. The substratum, at
a depth below 24 to 40 inches, is pale-brown or brown
sandy loam. It is calcareous, strongly mottled, and
gleyed. There is little or no accumulation of secondary
calcium carbonate, but many mica fragments are scat-
tered throughout the profile. The depth to bedrock gen-
erally is 60 inches or more.

These soils are not readily susceptible to erosion. The
organic-matter content is high, and the structure 1s
stable. .

Typical profile of Poudre loam, 14 mile south and 1/
mile east of the center of sec. 33, T. 50 N, R. 8 W. (Mont-
rose County) :

A11—0 to 14 inches, loam; gray (10YR 5/1) when dry, very
dark gray (10YR 3/1) when moist; moderate, me-
dium, granular structure; slightly hard when dry,
very friable when moist; much mica; many large,
prominent 7.5YR 4/4 mottles make up 15 per-
cent of mass; weakly caleareous; pH 7.8; gradual,
smooth Dboundary.

- Al12—14 to 30 inches, sandy loam; gray (10YR 5/].) when
dry, very dark gray (10YR 3/1) when mmst;_weak,
medium, subangular blocky structure breaking to
weak granular; slightly hard when dry, very fr}-
able when moist; much mica; many, large, promi-
nent 7.5YR 4/4 and 10YR 4/2 mottles make up 25
percent of mass; weakly calcareous; pH 7.8; gradual,
smooth boundary.

C1—30 to 60 inches, sandy loam; pale brown (10YR Q/3)
when dry, brown (10YR 5/3) when moist; massive;
slightly hard when dry, very friable when moist;
much mica; many, large, prominent 10YR 5/1 and
75YR 4/4 mottles make up 25 to 30 percent of mass;
calcareous; pH 8.0.
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In some places these soils are unmottled to a depth of
12 to 14 inches. In places the lower substratum is olive
colored. Dark colors similar to those in the surface
layer generally extend to a depth of more than 24 inches.
These soils normally are weakly calcareous at the sur-
face, but they are noncalcareous in some places to a
depth of 14 to 18 inches.

Poudre soils adjoin Blanyon soils in many places.
- Poudre soils are much coarser textured and are more
poorly drained and more strongly mottled. They are
more poorly drained and more strongly mottled than
Luhon soils and Bostwick soils, coarse subsoil variant.
In addition, Poudre soils are much darker colored than
Luhon soils and lack the accumulation of secondary cal-
cium carbonate present in them. Poudre soils lack the
distinct accumulation of silicate clay that is character-
istic of Bostwick soils that have a coarse subsoil,

Poudre soils support a heavy cover of water-tolerant
grasses, rushes, and sedges. These soils are used mainly
as range and for native hay.

Poudre loam (0 to 2 percent slopes) (Po).—Thissoilisin
slight depressions on flood plains. The profile is similar
to the one described as typical of the Poudre sevies. All
of the acreage is in Bostwick Park.

This soil supports a heavy cover of water-tolerant
grasses and sedges. Because of poor drainage, few
arveas are tilled. Many areas are used for native hay.
This soil is not readily susceptible to erosion. (Capa-
bility unit VIw-1 nonirrigated; IVw-1 irrigated)

Rance Series

The soils of the Rance series are moderately deep,
moderately well drained, moderately fine textured, and
highly gypsiferous. They are grassland soils that formed
on old alluvial fans and high terraces in gypsiferous
parent material, partly residunm derived from the shale
bedrock and partly a thin mantle of alluvium. Soils of
this series are inextensive in the Area.and occur mainly
on uplands south and east of the town of Olathe.

Rance soils have a light-brown or brown, friable, gran-
ular surface layer 4 to 6 inches thick. They have a pink
or light-brown, gypsiferous subsoil of clay loam that
has weak structure. The substratum, which begins at a
depth of 18 to 20 inches, is pinkish-white to pink, gyp-
siferous clay loam that grades downward into un-
weathered gypsiferous shale beds. In the substratum
are strong accumulations of calcium sulfate, principally
in the form of crystals or finely divided particles. The
depth to bedrock ranges from 20 to 40 inches.

These soils are moderately susceptible to erosion. The
organic-matter content is low, and the structure is un-
stable.

Typical profile of Rance clay loam, 1,010 feet west and
1,060 feet north of the southeast corner of sec. 30, T.
51 N, R. 9 W. (Montrose County) :

Al—0 to 6 inches, light clay loam; light brown (7.5YR 6/4)
when dry, brown (7.5YR 5/4) when moist; moderate,
very fine, granular structure; soft when dry, very
friable when moist; some gravel; calcareous; pH
8.2; gradual, smooth boundary.

Cles—6 to 18 inches, light clay loam; pink (7.5YR 7/4) when

dry, light brown (7.5YR 6/4) when moist; massive;
soft when dry, very friable when moist; weak accu-

mulation of calcium sulfate crystals; some gravel,;
calcareous ; pH 8.2; diffuse, smooth boundary.
C2cs—18 to 40 inches, light clay loam; pinkish white (7.5YR
8/2) when dry, pink (7.5YR 7/3) when moist; mas-
sive; soft when dry, very friable when moist; strong
accumulation of calcium sulfate occurring as crys-
tals and in finely divided particles; some gravel;
calcareous; pH 84 ; diffuse, smooth boundary.
R—40 inches -, gypsiferous gray and yellow shale.

These soils normally have a scattering of pebbles
throughout the upper horizons, apparently pebbles de-
rived from old alluvial outwash deposited on gypsiferous
shale beds. The depth to bedrock ranges from 18 to
40 inches. The depth to the strong accumulation of cal-
cium sulfate ranges from 12 to 20 inches.

Rance soils are shallower to bedrock than Persayo
soils, which they adjoin and which lack strong accumula-
tions of calcium sulfate in the subsoil and substratum.
Rance soils resemble the Menoken soils, but Rance soils
are not so well developed as Menoken soils, and they
contain more calcium sulfate in the substratum. Rance
soils are deeper to bedrock than Luhon soils.

In their natural state, Rance soils have only a fair
cover of alkali sacaton, saltbush, and some western wheat-
grass. A few areas are tilled and used for irrigated
crops. '

Rance complex, 0 to 2 percent slopes (RcAl.—This
complex is made up principally of Rance soils that have
a profile similar to the one described as typical of the
Rance series. Included in mapping were aveas of
similar but shallower soils, areas of Chipeta soils, and
small areas of Billings soils along drainageways. Also
included were small areas of Chacra and Menoken soils.
This complex occurs principally south and east of the
town of Olathe.

These soils contain a large amount of gypsum. At-
tempts at using them for tilled crops have generally been
unsuccessful. Saltbush is the common natural cover.
These soils are highly susceptible to erosion. (Capa-
bility unit VIs-1 nonirrigated)

Rance complex, 2 to 5 percent slopes (RaB).—This com-
plex is on alluvial fans and old high terraces. Most
of it is made up of Rance soils that have a profile simi-
lar to the one described as typical of the Rance series.
Included in mapping were areas of similar but shallower
soils, of Chipeta soils, and of Persayo soils. This com-
plex is principally in the eastern and southeastern parts
of the Area.

Attempts at using these soils for tilled crops have
met with little success. They are highly susceptible to
erosion, and gullies are common. (Capability unit VI1Is-2
nonirrigated)

Rance complex, 5 to 10 percent slopes (RaC).—This
complex is at the outer margin of old alluvial fans and
high terraces where geologic erosion has cut into the old
surface. It is principally in the eastern and southeastern
parts of the Arvea. Most of it is made up of Rance
soils that have a profile similar to the one described as
typical of the Rance series but are not so deep. In-
cluded in mapping were areas of Chipeta and Persayo
soils in the steeper parts and small areas of Billings
soils along drainageways.

These soils are not suited to cultivation. They are
highly susceptible to erosion. Gullies are common,
(Capability unit VIIs-2 nonirrigated)
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Ravola Series

The soils of the Ravola series are deep, well drained,
and moderately fine textured. They formed on alluvial
fans in uniform, caleareous alluvium derived from gray
and olive sedimentary rock. Soils of this series are
moderately extensive in the Area, principally in the
northeastern part.

Ravola soils have a surface layer of light brownish-
gray or dark grayish-brown, granular clay loam 4 to 7
inches thick. They have a subsoil of light brownish-
gray to grayish-brown loam that has little or no struc-
ture. The substratum, which begins at a depth of 12 or
14 inches, is light brownish-gray to dark grayish-brown
calcareous loam. The depth to bedrock normally is 60
inches or more.

These soils are highly susceptible to erosion. The or-
ganic-matter content is low, and the structure is unstable.

Typical profile of Ravola clay loam, 850 feet morth
and 50 feet west of the southeast corner of sec. 1, T.
15S. R. 95 W. (Delta County) :

Ap—O0 to 7 inches, clay loam; light brownish gray (2.5Y 6/2)
when dry, dark grayish brown (2.5Y 4/2) when
moist; moderate., medium, granular and crumb struc-
ture; slightly hard when dry, very friable when
moist; caleareous; pH 8.0; clear, smooth boundary.

C—7 to 60 inches, loam ; light brownish gray (2.5Y 6/2) when
dry, grayish brown (2.5Y 5/2) when moist; massive;
hard when dry, friable when moist; calcareous; pH
8.2.

In some places the surface layer is loam or fine sandy
loam to a depth of 6 or 7 inches. The structure is weak
in some places at a depth between 7 and 15 inches. In
some places and at variable depths, there are accumula-
tions of secondary calcium carbonate.

Ravola soils are coarser textured than Billings soils,
which they commonly adjoin. They are yellower in hue
than Genola soils. Thelr parent material, unlike that
of Orchard soils, contained little or no material de-
rived from basalt.

Ravola soils are productive. The native grasses are
saltgrass, alkali sacaton, basin wildrye, and western
wheatgrass. Big sagebrush, rabbitbrush, and greasewood
are prominent brushy plants. If irrigated, Ravola soils
are well suited to most crops commonly grown in the
Area. A few areas are used for orchards.

Ravola clay loam (0 to 2 percent slopes) (RI.—This soil
is at the lower end of gently sloping alluvial fans. Tt
has a profile similar to the one described as typical of
the Ravola series. Most of the acreage is in the north-
eastern part of the Area.

It irrigated, this soil can be used successfully for
tilled crops. It is susceptible to erosion, particularly
gullying. = (Capability unit VIe-1 nonirrigated; Ile-1
rrigated)

Rock Outcrop and Rough Broken Land

Rock outerop and Rough broken land (Rr) is made up
of shallow soils and bare rock outcrops on the steeply
sloping sides of mesas. The higher parts consist of
massive cliffs of Cretaceous sandstone, and the lower
parts of mixed colluvium. The slope range is 10 to 40
percent. Included in the areas mapped are soils like
those described as typical of the Travessilla series and
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scattered pockets of Shavano soils.
is in the western part of the Area.

This land type supports a fair cover of grass, sage,
and cactus, and a scattering of juniper. It is suitable
only as range. The steep slopes and areas of Rock out-
crop restrict the movement of livestock and limit the
amount of forage available to them. Erosion is a mod-
erate hazard, and gullies are common. (Capability unit
VIIs-3 nonirrigated)

The main acreage

Rock Outcrop-Travessilla Association, Rolling

Rock outcrop-Travessilla association, rolling (RtC)is a
complex of bare rock outcrops and shallow Travessilla
soils on the top, rim, and upper part of steeply sloping
mesas. The higher parts consist of massive cliffs of
Cretaceous sandstone, and the lower parts of exposed
beds of shale and sandstone, colluvium, and shallow
soils. The slope range is 10 to 40 percent. The main
areas are in the western part of the Area. _

This complex is unsuitable for tillage. It is moderately
good for range and supports a fair to good cover of
native grass, sage, and cactus, and a scattering of juni-
per. Cattle can move about to some extent on the lower
slopes but not on the escarpmentlike upper slopes. The
large areas of Rock outcrop limit the amount of forage.
Included in mapping were a few areas on gentler slopes
where the soil pattern is largely a mixture of sandstone
outerops and shallow Travessilla soils. These areas pro-
vide better grazing than generally is available, but the
acreage is small. ?Capability unit VIIs-8 nonirrigated)

Rock Outcrop-Travessilla Association, Steep

Rock outerop-Travessilla association, steep (RiE) is a
complex that is 90 percent bare rock outcrops and shallow
Travessilla soils. Included in the areas mapped are
deeper soils of the Luhon series, which have a strong
accumulation of calcium carbonate. The slope range is
40 to more than 60 percent. This complex is moderately
extensive in the Area and is near the eastern boundary,
east of the town of Montrose.

This complex is unsuitable for cultivation. It sup-
ports a fair cover of native grass, forbs, and brush suit-
able for wildlife. The escarpments, steep slopes, and
rock outcrops restrict the movement of livestock. Ero-
sion is a moderate hazard. (Capability unit VIITes—1
nonirrigated)

Rough Broken Land

Rough broken land (R} is on the steeply sloping sides of
mesas. It consists of exposures of sedimentary shale
and sandstone, extremely gravelly alluvial material, col-
luvial debris, and shallow soils. Typically, Orchard
and Mesa soils have formed in the gravelly alluvium,
which is at the upper part of the slopes. Midway on
the slope are almost barren exposures of sedimentary
shale and sandstone. At the base are shallow soils, ex-
posures of sedimentary rock, and colluvial debris. The
slope range is 10 to 60 percent. This land type occurs
throughout the Area but is mainly in the western and
southeastern parts.
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This land type is unsuitable for tillage and is used
exclusively as native range. It supports a fair to good
cover of native grass, sage, cactus, and brush. Many
aveas are bare, and the steep upper slopes cannot be
reached by cattle. Nevertheless, these areas are valu-
able as range and furnish grazing late in summer and
in fall. (Capability wnit VIIs-3 nonirrigated)

Rough Broken Land, Shale and Till Materials

Rough broken land, shale and till materials (Rv) occurs
on the steeply sloping sides of erosional valleys and
isolated mesas. It consists principally of many ex-
posures of barren shale and of soils similar to those
described for the Chipeta and Persayo series. In places
there is an overwash of stony till. The slope range is
10 to 40 percent. This land type occurs throughout
the Area but is most extensive east and south of the
town of Montrose.

This land type can be used only as range because
of the steep topography and shallow soils. Mat salt-
bush and shadscale make up most of the cover, which
is sparse. Frosion is a serious hazard. In many places
gullies have formed an intricate pattern and have cut
into the shale parent material. Xven when rainfall is
normal, large volumes of water run off and wash large
amounts of silt onto the surrounding soils. (Capability
unit VIITes-1 nonirrigated)

Rough Stony Land, Shale and Till Materials

Rough stony land, shale and till materials (Rw) occurs on
the steep, hilly sides of erosional valleys at the southern
edge of Bostwick Park. The slope range is 10 to 50
percent. Some areas are made up of glacial till, and
some are made up of fragments of shale and soft sand-
stone. A mantle of stones and boulders covers the till.
Included in mapping were Cerro soils in the glacial till
areas and Persayo soils in the shale areas.

This land type is used as native range. It supports
a fair cover of native grass and, in some places, a rather
dense cover of sagebrush. It is accessible to livestock
but is only fairly productive of forage. Erosion is a
slight to moderate hazard. The shale areas are most
likely to erode. (Capability unit VIIs-3 nonirrigated)

Rough Stony Land, Till Materials

Rough stony land, till materials (Ry) occupies steep and
very steep, erosional valleys at the southern edge of
Bostwick Park. The slope range is 20 to 60 percent or
more. Old glacial deposits are exposed on the upper
slopes. On the surface is a mantle of stones and houlders.
Included in mapping were small areas of Cerro soils.

This land type is used as native range. It supports
a moderately good cover of native grass, oakbrush, and
mountain-mahogany, and a scattering of pinyon pine.
The lower slopes are easily accessible to livestock. Ero-
sion is a slight to moderate hazard. (Capability unit
VIIs-3 nonirrigated)

Saline Wet Land

Saline wet land (S} is in low concave areas. The tex-
ture ranges from clay to sandy loam, and the color
ranges from reddish brown to olive. This land type
is poorly drained or very poorly drained. It occurs
throughout the irrigated parts of the Area and has a
moderately large total acreage.

These areas are poorly drained and excessively saline
because of seepage and runoff from irrigated fields up-
slope. The water table is near the surface during the
growing season but recedes in winter. When dry, these
areas have a 1- to 2-inch white crust of accumulated
salts, mainly calcium carbonate and calcium sulfate but
partly other salts. The surface layer is impregnated with
salt, 1s loose and fluffy when dry, and is strongly aggre-
gated.

This land type is unsuitable for cultivation. It sup-
ports only a sparse cover of salt- and water-tolerant grass
and sedges. (Capability unit VIITes-1 nonirrigated)

Salt Lake Series

The soils of the Salt Lake series are deep, imperfectly
drained or poorly drained, and fine textured. They are
grassland soils that formed on flood plains and very
gently sloping alluvial fans in uniform, very calcareous
alluvium derived from olive and gray sedimentary rock.
Soils of this series are inextensive in the Area and occur
principally in the valley of the Uncompahgre River,

. south of the town of Montrose.

Salt Lake soils have a gray to black, granular or sub-
angular blocky surface layer 7 to 18 inches thick. They
have a dark-gray to black, fine-textured, calcareous sub-
soil that is massive or has weak, blocky structure. The
substratum, which begins at a depth of 15 to 20 inches,
is gray to black, calcareous clay that is strongly mottled
with brighter colored streaks and stains. Typically, the
depth to bedrock is 60 inches or more. Strong accumula-
tions of secondary calcium carbonate occur in the lower
subsoil and substratum.

These soils are not likely to erode if they are well
managed. The ovganic-matter content is moderately
high, and the structure is stable.

Typical profile of Salt Lake clay, 800 feet north of
the southeast corner of the NE14 of sec. 8, T. 48 N, R.
9 W. (Montrose County) :

01—1 inch to 0, fibrous organic mat consisting primarily of
undecomposed grasses.

A11—0 to 7 inches, clay; gray (10YR 5/1) when dry, black
(10YR 2/1) when moist; strong, very fine, angular
blocky structure; slightly hard when dry, very fri-
able when moist; calcareous; pH 8.0; clear, smooth
boundary.

A12—7 to 15 inches, clay; dark gray (10YR 4/1) when dry,
black (2.5Y 2/1) when moist; very weak, coarse,
prismatic structure breaking to moderate, fine, angu-
lar blocky; hard when dry, very plastic when wet;
calcareous; pH 8.0; clear, smooth boundary.

Al3ca—15 to 20 inches, clay; dark gray (10YR 4/1) when
dry, black (2.5Y 2/1) when moist; weak, coarse,
prismatic structure breaking to moderate, medium,
angular blocky; extremely hard when dry, very
plastic when wet.; moderate accumulation of second-
ary calcium carbonate occurring as small crystals
and in seams and streaks; calcareous; pH 8.2; clear.
smooth boundary.
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Clecag—20 to 60 inches, clay; light gray (5Y 6/1) when dry,
dark gray (5Y 4/1) when moist; weak, medium and
coarse, subangular blocky structure; extremely hard
when dry, very plastic when wet; common, medium,
distinct 5Y 4/3 mottles make up about 20 percent of
soil mass’; strong accumulation of calcium carbonate
occurring as large concretions; few slickensides; cal-
careous; pH 8.0.

Some areas of these soils lack the thin mat of organic
material. Mottling ordinarily begins at a depth of 12
to 18 inches and is moderate and distinct. The lower
horizons generally are olive in hue. The structure is
variable in the lower horizons but generally is moderate
to weak blocky throughout the substratum. Concen-
trations of secondary calcium carbonate, which are
characteristic of these soils, start at a depth of 12 to 18
inches and continue downward. They generally occur
as concretions 14 to 1 inch in diameter.

Compared to Colona soils, which they adjoin in many
places, Salt Lake soils are more poorly drained and
have a darker colored surface layer, a more strongly
mottled substratum and subsoil, and a stronger accumula-
tion of secondary calcium carbonate. In a few places
Salt Lake soils adjoin Christianburg soils, which lack
a strong accumulation of secondary calcium carbonate.
They are more poorly drained than Christianburg soils
and have a darker colored surface layer and a more
strongly mottled substratum.

Salt Lake soils support a fairly dense cover of mois-
ture-tolerant native grasses. They are unproductive un-
less artificially drained. If drained, they can be tilled
but are better suited to hay crops.

Salt Lake clay, drained (0 to 2 percent slopes) (Sc).—
This soil is on flood plains and alluvial fans where the
slope range is 0 to 2 percent. It has a profile similar
to the one described as typical of the Salt Lake series.
The largest acreage in the Area is west of the Uncom-
pahgre River, south of the town of Montrose.

This soil has been artificially drained and is no longer
subject to prolonged wetness nor to a fluctuating water
table. It can be used with moderate success for tilled
crops but is better suited to hay. It does not erode readily
if well managed. (Capability unit VIs-1 nonirrigated;
IVs-1 rvigated)

Sandy Land

Sandy land (Sd) consists of wind-reworked material
similar to that in which Orchard soils formed. This
material was derived from alluvial deposits high in basalt
or in ferromagnesian minerals. It 1s deep, excessively
drained, coarse textured, and calcareous. This land type
is on old high terraces in the northeastern part of the
Area, north of the Gunnison River. The slope range
is 5 to 20 percent. The total acreage is small. A typical
area is 250 feet west and 100 feet south of the northeast
corner of the SK14 of sec. 4, T. 15 S., R. 95 W. (Delta
County).

A surface layer of light brownish-gray or grayish-
brown, loose, single-grain sand or loamy sand, 3 to 4
inches thick, overlies light-gray to dark-gray, calcareous
fine sand. The sand fraction is typically dark colored.
It imparts a gray color to the soil mass in most places.
There is no -discernible accumulation of calcium car-

29
The depth

AREA, COLORADO

bonate. The organic-matter content is low.
to bedrock ordinarily is 60 inches or more.

This land type has little agricultural value except as
range. - It supports a sparse cover of weeds and grass.
It 1s highly susceptible to further wind erosion. Be-
cause the material has a high content of basaltic sand,
it is valuable for use in making cinder blocks. (Capa-
bility unit VIIe-1 nonirrigated)

Shavano Series

The soils of the Shavano series are moderately deep,
well drained,-and moderately fine textured. They formed
on uplands in calcareous material weathered in place
from the underlying sandstone and interbedded soft.
shale. Soils of this series are moderately extensive in
the Area and occur mainly in the western and south-
eastern parts.

Shavano soils have a light-brown or brown, friable,
granular surface layer 4 to 5 inches thick. They have
a very pale brown or light yellowish-brown subsoil of
calcareous sandy clay loam that has weak prismatic to
blocky structure. The substratum, which begins 17 to
18 inches below the surface, is very pale brown to light
yellowish-brown, calcareous sandy clay loam that grades
mto partly weathered sandstone bedrock at a depth
ranging from 18 to 40 inches. Weak accumulations of
secondary calcium carbonate occur in the lower subsoil
and upper substratum.

These soils are moderately susceptible to erosion. The
organic-matter content is fairly low, and the structure
is moderately stable.

Typical profile of Shavano sandy clay loam, 350 feet
east of the northwest corner of sec. 3, T. 48 N., R. 10 W.
(Montrose County) :

A1—0 to 3 inches, sandy clay loam; light brown (7.5YR 6/3)
when dry, brown (7.5YR 5/3) when moist; weak
to moderate, fine, granular structure; slightly hard
when dry, very friable when moist; calcareous; pH
8.0; clear, smooth boundary.

AC—3 to 7 inches, sandy clay loam; very pale brown (10YR
7/3) when dry, light yellowish brown (10YR 6/4)
when moist; moderate to strong, very fine, sub-
angular blocky structure; hard when dry, very
friable when moist; calcareous; pH 82; gradual,
smooth boundary.

Cea—7 to 26 inches, sandy clay loam; very pale brown (10YR
7/3) when dry, light yellowish brown (10YR 6/4)
when moist; massive; hard when dry, very friable
when moist; some channery and flaggy fragments
of sandstone; weak accumulation of secondary cal-
cium carbonate occurring as concretions and as coat-
ings on sandstone fragments; calcareous; pH 82;
gradual, smooth boundary.

R—26G inches -, hard, weakly weathered, calcareous sand-
stone.

These soils typically are sandy clay loam throughout.
but in some places they have a thin surface layer of fine
sandy loam. The sandstone fragments vary in amount
and make up less than 30 percent of the surface layer
and subsoil. The depth to bedrock ranges from 20 to
30 inches.

Shavano soils are finer textured and deeper to bed-
rock than Travessilla soils, with which they occur in many
places. They resemble Menoken soils but are coarser
textured and are underlain by fairly hard sandstone in-
stead of by soft shale. In a few places Shavano soils
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adjoin Luhon soils. They are sandier than Luhon soils and
lack the strong accumulation of secondary calcium car-
bonate present in those soils.

Sagebrush, shadscale, galleta, blue grama, and western
wheatgrass make up most of the cover on Shavano soils.
These soils are only moderately productive of tilled
crops and are better used as native range.

Shavano sandy clay loam, 2 to 5 percent slopes (ShB).—
This soil is on gently sloping and undulating upland
hills and ridges and tops of mesas. It has a profile simi-
Jar to the one described as typical of the Shavano series.
Most of the acreage is in the western and southeastern
parts of the Area.

This soil supports a fair cover of native grass, brush,
and scattered trees and is used primarily as range. It
is not suitable for tillage, because bedrock is fairly near
the surface. It is moderately susceptible to erosion.
(Capability unit VIe-1 nonirrigated; IVe-3 irrigated)

Shavano sandy clay loam, 5 to 10 percent slopes
{ShC).—This soil 1s on the tops of mesas and on upland
hills and ridges. It has a profile similar to the one de-
scribed as typical of the Shavano series. Most of the
acreage 1s in the western and southeastern parts of the
Area.

This soil supports a fair cover of native grass, brush,
and scattered trees and is used mainly as range. It is
not suitable for tillage. It is moderately susceptible
to erosion. (Capability unit VIe-1 nonirrigated)

Travessilla Series

The soils of the Travessilla series are shallow, well
drained, and moderately coarse textured. They are grass-
land soils that formed on upland hills and ridges and
on the edge of mesas in calcareous material weathered
residually from the underlying sandstone bedrock. Soils
of this series are moderately extensive in the Area and
occur mainly in the western half,

Travessilla soils have a light brownish-gray or gray-
ish-brown, friable, granular surface layer 2 to 3 inches
thick. They have a moderately coarse textured, cal-
careous subsoil that has very weak, subangular blocky
structure. The substratum, which begins 12 to 18 inches
below the surface, is hard sandstone bedrock.

These soils are moderately susceptible to erosion. They
yield large amounts of runoff water. The organic-matter
content is low, and the structure is unstable,

Typical profile of Travessilla fine sandy loam, 200
feet north of the southwest corner of sec. 85, T. 49 N.,
R. 10 W. (Montrose County) :

Al1—0 to 4 inches,. fine sandy loam; light brownish gray
(10YR 6/2) when dry, grayish brown (10YR 5/2)
when moist; moderate, fine, granular and crumb
structure; soft when dry, very friable when moist;
calcareous ; pH 8.0; clear, smooth boundary.

C—4 to 8 inches, fine sandy loam; light brownish gray (10YR
6/2) when dry, grayish brown (10YR 5/2) when
moist; slightly hard when dry, very friable when
moist; massive; calcareous; pH 8.2; clear, smooth
boundary.

R—S8 inches -, hard, calcareous sandstone.

These soils are fairly uniform. On the surface are
varying amounts of loose stones and rocks. In some
places a weak accumulation of calcium carbonate occurs
above the bedrock, which is at a depth of 8 to 18 inches.

Travessilla soils are coarser textured and shallower to
bedrock than Shavano soils, with which they normally
occur. They resemble Persayo soils, which also are shal-
low, but Travessilla soils are coarser textured and are
underlain by sandstone bedrock instead of by beds of
shale. They are coarser textured and less deep to bed-
rcl)ck than Fruita soils, with which they occur in some

aces.

P In their natural state, Travessilla soils support a mod-
erate cover of galleta, needle-and-thread, three-awn, and
juniper. They are not suitable for tillage.

Travessilla fine sandy loam, 0 to 10 percent slopes
{TrC).—This soil is on upland hills and ridges. It has a
profile similar to the one described as typical of the
Travessilla series. It occurs throughout the Area but
is most extensive in the western half,

This soil supports a fair cover of galleta, needle-and-
thread, three-awn, and juniper. It is not suitable for
tillage. If overgrazed it is moderately susceptible to ero-
sion, particularly wind erosion. (Capability unit VIIs-1
nonirrigated)

Uncompahgre Series

The soils of the Uncompahgre series are deep, some-
what poorly drained, and moderately coarse textured
to moderately fine textured. They formed on flood
plains and low terraces in stratified, calcareous alluvium
derived from many kinds of rock. Soils of this series
are extensive in this Area, mainly along the Uncom-
pahgre River. :

Uncompahgre soils have a gray or very dark gray,
friable, granular surface layer 6 to 12 inches thick. They
have a gray or dark-gray, stratified but predominantly
medium-textured subsoil that is mottled with stains and
streaks of gray and brown. The substratum, which be-
gins at a depth of 20 to 30 inches, is light brownish-gray
or grayish-brown mixed alluvium that is calcareous and
stratified but predominantly medium textured. It is
strongly mottled with streaks and stains of gray and
brown. The depth to bedrock is 60 inches or more.

These soils are not highly susceptible to erosion. The
organic-matter content is moderately high, and the
structure is stable.

Typical profile of Uncompahgre loam, 400 feet east
and 400 feet north of the center of sec. 7, T. 47 N, R. 8 W.
(Montrose County) :

Al1—O0 to 10 inches, loam; gray (10YR 5/1) when dry, very
dark gray (10YR 3/1) when moist; moderate, me-
dium, granular structure; slightly hard when dry,
very friable when moist; calcareous; pH 8.0; clear,
smooth boundary.

ACg—10 to 19 inches, loam; gray (10YR 6/1) when dry,
dark gray (10YR 4/1) when moist; stratified with
thin lenses of fine sandy loam; massive; hard when
dry, friable when moist; common, medium, faint
10YR 4/4 mottles; calcareous; pH 8.0; gradual,
smooth boundary.

Cg—19 to 60 inches, loam; light brownish gray (2.5Y 6/2)
when dry, grayish brown (2.5Y 5/2) when moist;
stratified with thin lenses of fine sandy loam; mas-
sive; hard when dry, friable when moist; many,
large, distinet 10YR 4/4 mottles; small amount of
quartzitic gravel; calecareous; pH 8.2,

The thickness of the surface layer ranges from about
6 to 12 inches. The texture varies from place to place.
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Although these soils typically are calcareous throughout,
their uppermost few inches is noncalcareous in some
places. The degree of and depth to stratification vary
widely, but the texture is dominantly loam from a depth
of about 8 to a depth of 30 inches. The depth to mottling
ranges up to 18 to 20 inches.

Uncompahgre soils are coarser textured, are less well
drained, and have a darker colored surface layer than
Billings soils, which they adjoin in many places. Un-
compahgre soils resemble Genola soils but have a darker
colored surface layer and are less well drained. Drain-
age is comparable to that of Blanyon soils, but Uncom-
pahgre soils dare coarser textured, have a darker colored
surface layer, and lack the accumulations of silicate
clay typical of Blanyon soils. '

In their natural state, Uncompahgre soils support a
dense cover of grass, willow, and cottonwood. The water
table, which is high at least part of each year, harms
crops in some places. Nevertheless, these soils are mod-
erately productive and are used for celery and many
other crops.

Uncompahgre clay loam (0 to 2 percent slopes) (Uc).—
This soil is on flood plains and low terraces. Kxcept
for the surface layer, the profile is similar to the one
described as typical of the Uncompahgre series. The
largest acreage borders the Uncompahgre River.

This soil supports a good cover of native grasses, wil-
lows, and scattered cottonwood. It can be tilled success-
fully but should be artificially drained because the water
table is high at-some period nearly every year. This soil
is not highly susceptible to erosion, but occasionally it is
flooded and receives deposits of silt. (Capability unit
VIw-2nonirrigated ; IIw-1irrigated)

Uncompahgre clay loam, wet (0 to 2 percent slopes)
(Ug)—This soil is in slight depressions on the flood plains
and is wet most of the year. Except for the surface
layer, the profile is similar to the one described as typi-
cal of the Uncompahgre series, but all layers generally
im{l:e mottled. All the acreage borders the Uncompahgre

iver.

This soil supports a fair cover of water-tolerant grass
and willow and is used primarily as native range and
for native hay. It is not suitable for tilled crops unless
artificially drained. It is not highly susceptible to ero-
sion. (Capability unit VIw-2 nonirrigated; IITw-1
irrigated)

Uncompahgre fine sandy loam (0 to 2 percent slopes)
(Uh).—This soil is on flood plains and low terraces. Except
for the surface layer, the profile is similar to the one
described as typical of the Uncompahgre series. Most
of the acreage borders the Uncompahgre River.

This soil supports a fair cover of willow and grass.
It can be used for tilled crops, but the water table fluc-
tuates and at some time of the year is near enough to
the surface to be damaging to crops. This soil is mod-
erately susceptible to wind erosion. (Capability unit
VIw-2 nonirrigated; ITw-1 irrigated)

Uncompahgre gravelly loam (0 to 2 percent slopes)
(Um).—This soil generally is on those parts of the flood
plain nearest the Uncompahgre River and those adjacent
to terraces underlain by sand and gravel. It has a pro-
file similar to the one described as typical of the Un-
compahgre series, but the surface layer is 15 to 30 per-
cent gravel.
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This soil supports a good native cover of grass, wil-
low, and scattered cottonwood. The gravel in the sur-
face layer is hard on farm machinery and makes tillage
difficult unless the larger pieces are removed. Because
of the gravel this soil 1s somewhat less valuable as crop-
land than other Uncompahgre soils. It is mot highly
susceptible to erosion. (Capability unit VIw-2 nonirri-
gated; ITw-1 irrigated)

Uncompahgre loam (0 to 2 percent slopes) (Un).—This
soil is on flood plains and low terraces. It has a profile
similar to the one described as typical of the Uncom-
pahgre series. Most areas border the Uncompahgre
River.

This soil supports a good native cover of grass, wil-
low, and scattered cottonwood. It can be used for tilled
crops, but the water table fluctuates and generally is
near enough to the surface at some part of the year to
cause damage to crops. This soil is not highly susceptible
to erosion, Dut flooding and deposition of silt are com-
mon. ) (Capability unit VIw-2 nonirrigated; ITw-1 irri-
gated

Uncompahgre loam, wet (0 to 2 percent slopes) (Uw).—
This soil is in slight depressions on flood plains and
low terraces. It has a profile similar to the one de-
scribed as typical of the Uncompahgre series. Most
areas border the Uncompahgre River.

This soil supports a fair cover of water-tolerant grass,
willow, and scattered cottonwood. It is likely to be
ponded for long periods, and the water table is at or
near the surface much of the year; consequently, it is
not, suitable for tilled crops unless artificially drained.
This soil is not highly susceptible to erosion, but it is
subject to flooding and siltation. (Capability unit VIw-2
nonirrigated ; ITIw-1 irrigated)

Vernal Series

The soils of the Vernal series are deep, well drained,
and moderately fine textured. They are grassland soils
that formed on stream terraces in fairly uniform, cal-
careous material underlain by clean sand and gravel.
Soils of this series are moderately extensive in the Area,
mainly at the edges of the valley of the Uncompahgre
River, south and west of the town of Montrose.

Vernal soils have a light-brown to brown, friable,
granular surface layer 4 to 5 inches thick. They have
a moderately well developed, brown or reddish-brown
subsoil that is moderately fine textured and has pris-
matic and blocky structure. The substratum, which be-
gins 18 to 20 inches below the surface, is light-colored,
calcareous, loose sand and gravel. Accumulations of
secondary calcium carbonate occur in the lower part of
the subsoil and the upper part of the substratum. The
depth to bedrock ordinarily is 60 inches or more.

These soils are not highly susceptible to erosion. The
organic-matter content 1s moderate, and the structure is
stable.

Typical profile of a Vernal soil, one-fourth mile east
and 600 feet north of the southwest corner of sec. 17,
T.49N., R.8 W. (Montrose County) :

A1—0 to 4 inches, loam; light brown (7.5YR 6/3) when
dry, brown or dark brown (7.5YR 4/3) when moist;
moderate, fine, granular structure; soft when dry,
very friable when moist; noncalcareous; pH 7.2;
gradual, smooth boundary.
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B2t—4 to 15 inches, clay loam; reddish brown (5YR 5/3)
when dry, reddish brown (5YR 4/3) when moist;
moderate, fine, prismatic structure breaking to mod-
erate, fine, subangular blocky; hard when dry, fri-
able when moist; thin, patchy clay films on faces
of soil aggregates; some quartzitic gravel; noncal-
careous; pH 7.4; clear, smooth boundary.

B3ca—15 to 18 inches, gravelly loam; light reddish brown
(YR 6/3) when dry, reddish brown (5YR 5/3)
when moist; weak, medium, subangular blocky
structure; slightly hard when dry, very friable when
moist; few, thin, patchy clay films; weak accumula-
tion of secondary calcium carbonate occurring as
concretions and as coatings on gravel fragments
and sand; calcareous; pH 8.2; clear, wavy boundary.

I1Cca—18 to 40 inches -, loose, calcareous, coarse sand,
gravel, and cobblestones; fragments in uppermost 12
inches thickly coated with secondary calcium car-
bonate.

In this Area most Vernal soils have a slightly thicker
and finer textured surface layer than is typical of the
series, because plowing has mixed the topmost 7 to 10
inches. These soils are moderately uniform. The main
variation is in the depth to sand and gravel, which ranges
from 15 to 40 inches. The amount of secondary calcium
carbonate varies from place to place, but the uppermost
12 inches of the sand and gravel generally has a strong
concentration and is weakly cemented in places.

Vernal soils have a lighter colored surface layer than
Uncompahgre soils, which they commonly adjoin. Their
subsoil and substratum, unlike those of the Uncompahgre
soils, are well drained and unmottled and have distinct
accumulations of silicate clay. In some places Vernal
soils occur with Woodrow soils, which, in contrast, are
caleareous throughout and lack a distinet accumulation
of silicate clay and a substratum of clean sand and
gravel. Vernal soils resemble Mesa soils but have lower
water-holding capacity.

In their natural state, Vernal soils support a good
cover of galleta, Indian ricegrass, blue grama, and cactus.
If irrigated, they can be used for tilled crops. Because
of the substratum of coarse sand and gravel, these soils
have a somewhat lower water-holding capacity than
other soils in the valley of the Uncompahgre River.

Vernal clay loam, 0 to 2 percent slopes (VeA).—This
soil is on terraces. It has a profile similar to the one
described as typical of the Vernal series. Most areas
are south and west of the town of Montrose.

This soil supports a good cover of galleta, Indian rice-

rass, blue grama, and cactus. It can be used success-
fully for tilled crops. It requires frequent irrigation
because coarse gravel in the substratum limits the water-
holding capacity. (Capability unit VIe-1 nonirrigated;
ITTs-2 rrigated)

Vernal clay loam, 2 to 5 percent slopes (VeB).—This
soil is at the edge of terraces. It has a profile similar
to the one described as typical of the Vernal series. The
largest areas are south and west of the town of Montrose.

This soil supports a good cover of galleta, Indian rice-
grass, blue grama, and cactus. If irrigated, it can be
used successfully for tilled crops, but it is somewhat
more difficult to irrigate than Vernal clay loam, 0 to 2
percent slopes. Because of the coarse gravel substratum,
the water-storage capacity is moderately low, and fre-
quent irrigation is required. (Capability unit VIe-1
nonirrigated; ITTe-1 irrigated)
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Vernal gravelly clay loam, 0 to 2 percent slopes
(VgA).—This soil occurs as elongated aveas on terraces
parallel to river channels. It has a profile similar to
the one described as typical of the Vernal series, but
the surface layer and subsoil are 15 to 80 percent gravel
and cobblestones. Most of the acreage is south and west
of the town of Montrose.

_This soil supports a good cover of galleta, Indian
ricegrass, blue grama, and cactus. If irrigated, it can
be used for tilled crops, but the gravel makes tillage
difficult and is hard on farm machinery. This soil is
not likely to erode if well managed. (Capability unit
Vle-1 nonirrigated; TTIs-2 irrigated)

Vernal gravelly clay loam, 2 to 5 percent slopes
(VgB].—This soil is on alluvial terraces. It has a profile
similar to the one described as typical of the Vernal
series, but the surface layer and subsoil are 15 to 30 per-
cent gravel and cobblestones. Most areas of this soil
are south and west of the town of Montrose.

_This soil supports a good cover of galleta, Indian
ricegrass, blue grama, and cactus. Some is tilled and
irrigated, but spreading water evenly is difficult be-
cause of the slope. Where irrigation is successful, crops
can be grown. The gravel in the surface layer makes
tillage difficult and is hard on farm machinery. This
soil is not likely to erode if well managed, (Capability
unit VIe-1 nonirrigated; ITTe-1 irrigated)

Wet Alluvial Land

Wet alluvial land (Woa) varies widely in texture, degree
of mottling, and gleying. Tt is flooded frequently, and
the water table is at or near the surface most of the year.
Drainage is poor. This land type occurs as fairly small
areas along old oxbow channels of the Gunnison River
and the Uncompahgre River.

This land type is not snitable for tillage. It supports
a cover of water-tolerant grass, willow, and scattered
cottonwood.  (Capability unit VIIw-1 nonirrigated)

Woodrow Series

The soils of the Woodrow series are deep, well drained,
and moderately fine textured. They are grassland soils
that formed on alluvial fans in uniform, calcareous al-
luvium derived from mixed sedimentary rock and Pleisto-
cene deposits. Soils of this series are moderately extensive
in this Area and occur principally in the Shavano Valley.

Woodrow soils have a light brownish-gray or dark
grayish-brown, friable, granular surface layer 4 to 6
inches thick. They have a brown or dark-brown subsoil
of clay loam that has weak, subangular blocky structure.
The substratum, which begins 20 to 80 inches below the
surface, is brown or dark-brown, calcareous clay loam.
In some places the substratum has weak accumulations
of secondary calcium carbonate. The depth to bedrock
generally is 60 inches or more.

These soils are only moderately susceptible to erosion.
The organic-matter content is moderate, and the struc-
ture is moderately stable.

Typical profile of Woodrow clay loam, one-fourth
mile east of the southwest corner of the SE1 of sec. 4
T. 48 N., R. 10 W. (Montrose County) :

b
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Al—O0 to 4 inches, clay loam; light brownish gray (10YR
6/2) when dry, dark grayish brown (10YR 4/2)
when moist; moderate, medinm, granular structure;
soft when dry, very friable when moist; calcareous;
pH 8.0; clear. smooth boundary.

AC—4 to 10 inches, clay loam; brown (7.5YR 5/2) when dry,
brown or dark brown (7.5YR 4/2) when moist; weak,
fine, subangular blocky structure breaking to mod-
erate, medium, granular; slightly hard when dry,
very friable when moist; calcareous; pH 8.2; gradual,
smooth boundary.

C—10 to 60 inches +-, clay loam; brown (7.5YR 5/2) when
dry, brown or dark brown (7.5YR 4/2) when moist;
massive; hard when dry, very friable when moist;
calcareous; pH 8.2.

The surface layer is loam in some small areas. Lo-
cally, it is darker colored and less than 4 inches thick.
Accumulations of secondary calcium carbonate occur in
some places and at variable depths below 10 to 15 inches.

Woodrow soils are finer textured than Genola soils,
which they adjoin in many places. They resemble Bill-
ings soils but have a redder hue. They adjoin Vernal
soils in some places but lack a distinct accumulation of
silicate clay and a substratum of sand and gravel.

In their natural state, Woodrow soils support a good
cover of galleta, Indian ricegrass, blue grama, and cactus.
If ivrigated, they can be used for tilled crops.

Woodrow clay loam, 0 to 2 percent slopes (WoA).—
This soil is on alluvial fans. It has a profile similar to
the one described as typical of the Woodrow series. The
main areas are in the Shavano Valley.

This soil supports a good cover of galleta, Indian rice-
grass, blue grama, and cactus. If irrigated, 1t can be used
successfully for tilled crops. It is not highly susceptible
to erosion. (Capability unit VIe-T nonirrigated; ITe-1
irrigated)

Use and Management of the Soils

This section discusses the general classification of soils
according to their relative suitability for farming; the
management of the soils of this Area for irrigated crops
and for range; the probable yields of irrigated crops;
the potential of the soils for use as woodland; and the
soil properties that affect highway engineering, conser-
vation engineering, and home building.

Capability Groups of Soils

Capability classification is the grouping of soils to
show, in a general way, their suitability for most kinds of
farming. It is a practical classification based on limita-
tions of the soils, the risk of damage when they are
used, and the way they respond to treatment. The soils
are classified according to degree and kind of perma-
nent limitation, but without consideration of major
and generally expensive landforming that would change
the slope, depth, or other characteristics of the soils;
and without consideration of possible but unlikely major
reclamation projects.

In the capability system, all kinds of soils are grouped
at three levels: the capability class, subclass, and unit.
These are discussed in the following paragraphs.

Carapinrty Crasses, the broadest grouping, are desig-
nated by Roman numerals I through VIIL. The nu-

merals indicate progressively greater limitations and
narrower choices for practical use, defined as follows:

Class I. Soils have few limitations that restrict their
use.

Class IT. Soils have moderate limitations that re-
duce the choice of plants or require moderate
conservation practices.

Class IIT. Soils have severe limitations that reduce
the choice of plants, require special conservation
practices, or both.

Class IV. Soils have very severe limitations that
restrict the choice of plants, require very care-
ful management, or both.

Class V. Soils subject to little or no erosion but
have other limitations, impractical to remove,
that limit their use largely to pasture, range,
woodland, or wildlife food and cover. No soils
in the Delta-Montrose Area are in class V.

Class VI. Soils have severe limitations that make
them generally unsuited to cultivation and limit
their use largely to pasture or range, woodland,
or wildlife food and cover.

Class VII. Soils have very severe limitations that
make them unsuited to cultivation and that re-
strict their use largely to grazing, woodland, or
wildlife.

Class VIII. Soils and landforms have limitations
that preclude their use for commercial plant
production and restrict their use to recreation,
wildlife, or water supply, or to esthetic pur-
poses.

CapaBILITY SUBCLASSES are soil groups within one
capability class; they are designated by adding a small
letter, e, 20, s, or ¢, to the class numeral, for example,
ITe. The letter ¢ shows that the main limitation is risk
of erosion unless close-growing plant cover is main-
tained; w shows that water in or on the soil interferes
with plant growth or cultivation (in some soils the wet-
ness can be partly corrected by artificial drainage); s
shows that the soil is limited mainly because it is shal-
low, droughty, or stony; and ¢ shows that the chief
limitation 1s climate that is too cold or too dry.

In class I there are no subclasses, because the soils of
this class have few limitations. Class V can contain, at
the most, only the subclasses indicated by w, s, and ¢, be-
cause the soils in it are subject to little or no erosion,
though they have other limitations that restrict their
use largely to pasture, range, woodland, wildlife, or
recreation.

Capanruiry Unirs are soil groups within a subclass.
The soils in one capability unit are enough alike to be
suited to the same crops and pasture plants, to require
similar management, and to have similar productivity
and other responses to management. Thus, the capa-
bility unit is a convenient grouping for making many
statements about management of soils. Capability units
are generally designated by adding an Arabic numeral to
the subclass symbol, for example, ITe-2 or ITTe—4. Thus,
in one symbol, the Roman numeral designates the capa-
bility class, or degree of limitation, and the small letter
indicates the subclass, or kind of limitation, as defined
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in the foregoing paragraph. The Arabic numeral spe-
cifically identifies the capability unit within each sub-
class.

Management by Capability Units

In this section each capability unit in the Delta-Mont-
rose Area is described, and the use and management of
the soils are discussed. All of the soils in classes I,
IT, ITT, and IV are irrigated.

Most of the Delta-Montrose Area is irrigated land
used for crops. Small areas are used as range, and there
are tracts of Rough broken land unsuitable for either
crops or range. Since the annual rainfall is less than
9 inches, all production of cultivated crops depends
on irrigation. Sugar beets, corn, alfalfa, and small grain
are the principal crops. Pinto beans, potatoes, onions,
and irrigated pasture are crops of secondary importance,
and some acreage is used for the production of vegetables
and fruits.

VERTICAL SOIL
CRACKS

Piping starts with water
finding vertical passages
into the soil

Horizontal channels
enlarged by erosion
solution, etc.

Careful management of irrigation water is essential.
Overirrigation and seepage from reservoirs, canals, and
laterals contribute to the development of a high water
table and cause accumulations of soluble salts. Lining
canals, laterals, and field ditches with concrete reduces
seepage losses materially. To prevent overirrigation, it
is necessary to know the rate of water intake and the
water requirements of the crop, and to adjust the timing
of irrigation and the amount of water applied accord-
ingly.

Piping and gullying are serious hazards to the finer
textured soils of the survey Area. The Billings, Chris-
tianburg, and Colona soils are most susceptible to this
kind of damage. Piping causes the formation of under-
ground channels, through which both irrigation water
and soil material are lost. Eventually, sinkholes and
gullies develop. Both irrigated areas and adjoining
areas of range are affected. Figure 12 shows the various
stages of piping erosion and the gullies and sinkholes
that ultimately form.

Continues by a horizon
channel to some outlet by
seams of porous materials
- solution and other
passages

Soil above channels
sloughs in forming
gullies or sink holes

Figure 12.—Stages of piping erosion.
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Class 1. Soils that have few limitations that restrict

their use
Unir I-1

This capability unit consists of deep, light-colored,
well-drained soils that have a medium-textured or mod-
erately fine textured surface layer and a moderately
permeable subsoil. These soils are level or nearly level.

These are some of the most desirable soils in the Area
for crops. They are easily tilled, are moderate to high
in natural fertility, and have high capacity for holding
moisture that plants can use. Erosion is not a hazard.
Most of the acreage is cultivated.

All field crops, truck crops, and orchard fruits suited
to the Area can be grown on these soils. A commonly
used cropping system consists of alfalfa, sugar beets, corn,
and beans or small grain in an 8-year rotation. If the
organic-matter content is maintained at a high level and
a high-residue crop is grown about a third of the time,
these soils can be used continuously for row crops.
Truck crops and orchard fruits do well, particularly
where air drainage is good.

All methods of irrigation can be used on these soils,
but irrigation by sprinkler or border methods is not
common. Normal practices of irrigation farming, in-
cluding land preparation, cultivation, maintenance of
fertility, and water management, provide adequate pro-
tection against deterioration of the soils.

Class I1. Soils that have moderate limitations that
reduce the choice of plants or require moderate conser-
vation practices

Suscrass Ile. Soms SuBsecT T0 MODERATE EROSION IF
Tury Are Nor PROTECTED

Uit ITe-1

This capability unit consists of moderately deep and
deep, light-colored, well-drained soils that have a mod-
erately fine textured surface layer and a moderately
permeable subsoil. These soils are gently sloping, and
some have limy gravel or cobblestones below a depth of
20 inches.

These soils are moderately high in fertility and are
suited to all crops grown in the Area. The moderately
fine textured surface layer restricts infiltration, and the
gravelly or cobbly layers reduce the water-holding ca-
pacity. The hazard of water erosion is slight to mod-
erate, and wind erosion is a hazard if the surface is
left without a protective cover.

Most of this unit is irrigated and cultivated. A suit-
able cropping system consists of alfalfa, sugar beets, corn,
and beans or small grain grown in rotation. The system
could also include truck crops, orchard fruits, and other
specialty crops. In some areas a shortage of water after
midseason restricts the choice of crops.

Conserving water and plant nutrients and preventing
furrow erosion are major management needs. Water
moves into the gravelly subsoil and leaches plant nu-
trients from layers above. Effective practices on these
soils are leveling, lining the irrigation ditches, measur-
ing irrigation water carefully, and applying water by
means of siphon tubes or gated pipes.

Uwir Tle-2

In this capability unit are deep, moderately coarse
textured or moderately fine textured, light-colored, well-
drained soils that have a permeable subsoil. They occur
on gently sloping alluvial fans.

These soils are moderately fertile. They take in water
at a moderate to rapid rate and have moderate water-
holding capacity. Both wind erosion and water erosion
are moderate hazards in places because the surface soil
is sandy.

Most of this unit is cultivated. A cropping system
commonly used consists of alfalfa, sugar beets, corn,
and small grain in an 8-year rotation. Some farms that
grow crops for feeding livestock use a system of alfalfa,
irrigated pasture, and corn. The supply of plant nu-
trients can be kept at a high level by turning under crop
residues and by applying barnyard manure and com-
mercial fertilizer.

Most of these soils have an adequate source of irriga-
tion water. Irrigation should be managed so as to pre-
vent deep penetration of water and leaching of plant
nutrients. Leveling and adequate preparation of the
land, short runs, a small head, and frequent, light irri-
gation are necessary.

Suscrass ITw. Sors Trar Have MopERATE LAMITATIONS
Brcause or Excrss WATER

Urntt I1w-1

This capability unit consists of deep, dark-colored,
imperfectly drained soils that are moderately coarse
textured to moderately fine textured. These soils are
on nearly level flood plains, mostly on those adjacent
to the Uncompahgre River.

Unless these soils are artificially drained, the choice
of crops is limited. The water table is high during the
growing season, and salts have accumulated in some spots.
Drained areas are well suited to alfalfa, sugar beets, and
irrigated pasture. Good management of irrigation water
is necessary to avoid waterlogging. Oceasional floods
leave deposits of silt. Krosion is not a serious hazard
if management is good. Fertilizers and crop residues
are needed to maintain productivity.

Suscrass IIs. Sorns THAT HAVE MODERATE LIMITATIONS
BrCAUSE oF SALINITY AND TILTH

Uit Ils-1

In this capability unit are deep, light-colored, mod-
erately saline, well-drained soils that have a moderately
fine textured surface layer and a slowly permeable sub-
soil. These soils occur on level or nearly level terraces.

These soils are moderate to high in fertility and hold
a good supply of moisture that plants can use. They
take in water slowly, and they are saline, hard to work,
and erodible. Water erosion 1s a severe hazard in some
places, and piping is an especially serious hazard. Be-
cause of the slow intake rate and the silty texture of the
surface layer, runoff is excessive and gullies are common
in drainageways.

A commonly used cropping system consists of alfalfa,
sugar beets, corn, and small grain in an 8-year rotation.
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Also common are irrigated pastures. A small grain nor-
mally is planted with alfalfa as a nurse crop. The grow-
ing season is sufficiently long for corn to mature. About
a third of the corn is cut for silage. Beans and other
crops that have a low tolerance for salt are not suited,
and orchards are rare. The water supply generally is
adequate for crops, but a few aveas are short of water
after midseason.

Unless the surface layer is moist, preparing a seedbed
is difficult. Maintaining the organic-matter content im-
proves tilth and hastens the movement of air and water.
All crop residues should be turned under.

The major management needs are conserving water
and controlling erosion. Effective practices are level-
ing, lining the irrigation ditches, applying water by
means of siphon tubes or gated pipes, and providing
adequate means for disposing of waste water.

Class 111. Soils that have severe limitations that re-
duce the choice of plants, require special conservation
practices, or both

Suscrass ITTe. Sormrs Sussrcr 10 SEvERE EROSION IF
Tary aAreE CuLTivATED .AND NoT PROTECTED

Uwrr I1Te-1

This capability unit consists of moderately deep or
deep, light-colored, well-drained, gently sloping soils.
The surface layer is moderately fine textured, and the
subsoil is moderately permeable. Some of these soils are
gravelly throughout, and some are underlain by cobble-
stones, gravel, or weakly cemented, limy gravel below a
depth of 20 inches.

These soils are moderate to high in fertility and have
moderate water-holding capacity. Most of the acreage
is irrigated. Because of the slope, erosion is a moderate
hazard, especially in irvigation furrows. Close-grow-
ing crops should be included in the crop rotation, to
control erosion.

Conserving water and maintaining fertility are ma-
jor management needs. In jrrigating, it is necessary to
prevent water from penetrating deeply because it leaches
plant nutrients from layers above. S}ilort runs and fre-
quent, light irrigations are needed. Maintaining a high
content of organic matter in the surface layer reduces
the erosion hazard.

Unir I1Te-2

The soils in this capability unit are deep, light colored,
moderately saline, and well drained. They have a mod-
erately fine textured surface layer and moderately slow
permeability in the subsoil. They are on gently sloping
alluvial fans and valley slopes.

These soils are moderate to high in fertility and have
high water-holding capacity. They take in water slowly,
and consequently are likely to become saline. The slope,
the silty texture, and the slow infiltration rate all con-
tribute to an erosion hazard. Gully erosion is common,
and piping is a hazard in cultivated areas.

Only salt-tolerant crops are suited to these soils. Beans,
orchard fruits, and some truck crops are not ordinarily
grown. The 8-year cropping system common in the
Arvea is used, but more years of irrigated pasture and
alfalfa are included than on the soils of other units.

growing crops keep erosion to a minimum.

Unless the surface layer is moist, plowing and seed-
bed preparation are difficult. Good tilth can be main-
tained and permeability improved by keeping the or-
ganic-matter content high. All crop residues should be
turned under.

Major management needs are conserving water and
reducing the erosion hazard. Among the effective prac-
tices are smoothing the fields and controlling the irri-
gation head and the length of irrigation runs.

Uwrr I11e-3

This capability unit consists of deep, light-colored
and dark-colored, well-drained soils that have a medium-
textured or moderately fine textured surface layer and
a moderately permeable subsoil. The underlying ma-
terial is stony or very limy. These soils are gently slop-
ing or undulating and occur at an elevation of about
7,000 feet.

The soils in this unit are moderately high or high
in fertility. The water-holding capacity is good unless
it is limited by the stony substratum. The choice of
crops is limited because at this high an altitude the
growing season is short ‘and the temperature is cool in
summer. KErosion is a moderate hazard in areas that
are cultivated and left unprotected. Scattered gullies
have formed in cultivated fields.

Alfalfa, irrigated pasture, and small grain are the main
crops. Row crops are not commonly grown. Close-
Barnyard
manure and commercial fertilizer are needed to improve
tilth and to maintain fertility. In some areas the supply
of irrvigation water is inadequate after midseason. Gra-
dient ditches and irrigation by the corrugation method
provide efficient means of using water.

Unrtr ITTe-4

This capability unit consists of deep, moderately
coarse textured and moderately fine textured, light-
colored, well-drained soils that have a permeable sub-
soil. They occur on gently sloping and undulating al-
luvial fans.

These soils are moderate in fertility. The intake of
water is moderate to rapid, and the water-holding ca-
pacity is moderate. Wind erosion and water erosion are
moderate hazards because of the slope and the sandy
texture.

These soils are suited to all crops grown in the Area,
and most of the acreage is cultivated. An 8-year crop
rotation is suitable, but the number of row crops should
be limited because the soils erode readily. Crop resi-
dues should be turned under, and barnyard manure and
commercial fertilizer applied. These measures help to
maintain fertility, and they keep the organic-matter con-
tent at a high level and thereby reduce the hazard of
erosion.

In most places the supply of irrigation water is ade-
quate, but good management is required to prevent deep
percolation and leaching of plant nutrients. Effective
management practices include adequate land preparation,
adjustment of the irrigation head and the length of runs,
and frequent light irrigation.
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Suscrass ITIw. Sors Trar Have SEVERE LIMITATIONS
Brcause or Excess WATER

Unir ITTw-1

This capability unit consists of deep, dark-colored,
poorly drained, medium-textured and moderately fine
textured soils on nearly level flood plains,

These soils are unproductive. The water table is near
the surface, and salt accumulations are common where
water has evaporated. from the surface. Erosion is not
a hazard, but floods occasionally deposit silt in some
places.

Before they can be used for crops, these soils need to
be drained and leached, then irrigated and supplied
with organic matter. At present they ave suitable only
for irrigated pasture and water-tolerant grasses. Drain-
age is difficult in some areas, particularly where the water
table is controlled by the height of the water in a river.
Outlets are hard to find, and the expense of drainage is
high in proportion to the benefits.

Suscrass IIls. Sors Trar Have Severe LiMiTaTioNs
Brcause or Morsture Caracrry, SaniNtry, or Tinre

Unrr ITTs-1

This capability unit consists of deep, light-colored,
moderately saline, well-drained soils that have a fine-
textured surface layer and a slowly permeable subsoil.
These soils are on level or gently sloping terraces.

These soils are moderately high in fertility, but they
are hard to work and have accumulations of salt in some
places. Although they have high water-holding capacity,
they take in water very slowly and release it slowly
to plants. Water erosion is a serious hazard. Runoft
is excessive, and gully erosion is common. Piping also
is common in all the soils except those that have a gra-
velly substratum.

All salt-tolerant crops common to the Area are suited
to these soils.” A suitable cropping system consists of
alfalfa, sugar beets, corn, and small grain. Irrigated
pasture commonly is included. In some areas a shortage
of water after midseason restricts the choice of crops.

Major management needs are improving tilth and
conserving water. Unless the surface layer 1s moist, cul-
tivation and seedbed preparation are difficult. Good
tilth can be maintained and permeability improved by
adding barnyard manure and commercial fertilizer to
increase yields, and then turning under all crop resi-
dues. Practices that help to reduce the erosion hazard
and to conserve water include leveling, adjusting the
length of irrigation runs, and controlling the irrigation
head.

Untr I1Is-2

This capability unit consists of moderately deep, light-
colored, well-drained soils that have a moderately fine
textured surface layer and a moderately permeable sub-
soil. These soils are gravelly throughout or have gravel
or stones at a depth below 20 inches. They are on level
or gently sloping, high terraces.

These soils are moderately high in fertility. They
take in water at a moderate rate but have limited water-
holding capacity because of the gravel and stones. Ero-

sion is only a slight hazard and does not limit use if the
soils are carefully managed.

Most of this unit is used for crops. All crops suited
to the Area can be grown. Alfalfa and irrigated pas-
ture crops are the most common because the gravel is
hard on plows and cultivators. '

The supply of water is generally adequate, but since
the “water-holding capacity is limited, irrigation man-
agement is the major need. Supplying just the right
amount of water is a problem. If the soils are over-
nrigated, water moves into the gravelly or stony ma-
terial below the subsoil and leaches plant nutrients
from the layers above. Irrigation runs should be short.

Untr ITIs-3

This unit consists of deep, light-colored, moderately
fine textured soils that have an accumulation of soluble
salts on the surface. These soils are in level or slightly
concave areas at the lower end of alluvial fans.

These soils are low in fertility. They are saline be-
cause of overirrigation. Water that is allowed to stand
on the surface evaporates and leaves a crust of salts.

Unless these soils are improved, they are suited only to
salt-tolerant crops and grasses. Major needs include im-
proving water management on the soils upslope, draining,
leaching, and improving tilth and permeability by add-
ing organic matter.

Sunscrass IITe. Soms Tuar Are LivMrTep 1N THE CHOICE
oF Crops BECAUSE oF A SHORT GROWING SEASON

Untr IIle-1

This capability unit consists of deep, dark-colored,
well-drained soils that have a medium-textured surface
layer and a moderately permeable subsoil. These soils
are in nearly level and gently sloping areas in the higher
parts of the survey Area.

These soils are high in fertility. The rate of water
intake is good, and the water-holding capacity is good.
Nevertheless, the choice of crops is limited because at
the high altitude in which these soils occur, the growing
season is short and the temperature in summer is cool.

All of this unit is cultivated. Alfalfa, irrigated pas-
ture, and small grain are the principal crops. Potatoes
were once grown but are no longer a profitable crop.
Because the water supply in this part of the Area 1s
inadequate after midseason, conserving water is a major
need. = Effective practices consist of adjusting the length
of irrigation runs and irrigating lightly and frequently
by the corrugation method.

Class IV. Soils that have very severe limitations that
restrict the choice of plants, require very careful man-
agement, or both

Suncrass IVe. Soms SUBJECT TO SEVERE KROSION IF
Tory Are CULTIVATED AND NOT PROTECTED

Uxtr IVe-1

This capability unit consists of moderately deep and
deep, light-colored, fine textured and moderately fine
textured, moderately saline soils. These soils are gently
sloping or undulating. The moderately deep soils are
underlain by shale at a depth of about 20 inches.
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These soils are moderate to high in fertility and have
good capacity for holding moisture that plants can use.
They take in water slowly and have a slowly permeable
subsoil. Correcting salinity and maintaining tilth ave
management problems. Because of the slope and the
slow rate of water intake, runoff is excessive and water
erosion is a severe hazard in some places. There are
scattered gullies. Piping erosion occurs only in the
deep soils. The underlying shale prevents it in the mod-
erately deep ones.

Most salt-tolerant crops common to the Area are grown
on these soils, but row crops should be grown infre-
quently because of the hazard of furrow erosion. Al-
falfa, Irrigated pasture, and small grain are well suited.
Beans, orchard fruits, and truck crops are grown rarely.

Cultivation and seedbed preparation are difficult un-
less the organic-matter content of the surface layer is
high and the moisture content is adequate. Organic
matter, which improves tilth and permeability, can be
maintained by turning under all crop residues and by
fertilizing the soils with barnyard manure and com-
mercial fertilizer.

Conserving water and controlling erosion are major
management needs. Effective practices consist of smooth-
ing, adjusting the length of irrigation rums, reducing
the head of water, and applying water by means of
siphon tubes or gated pipes.

Untr IVe-2

This capability unit consists of moderately deep or deep,
medium-textured to fine-textured soils that are sloping or
gently rolling. In some places the soils are gravelly and
the depth is restricted by shale or calcareous gravel.

The natural fertility is good. Infiltration is mod-
erately slow, and the water-holding capacity is good.
Erosion is a serious hazard because of the slope.

Trrigated pasture, alfalfa, and small grain are suit-
able crops. Sugar beets, corn, beans, and other row
crops are not suited, because of the erosion hazard.

Good water management is a major need. It is diffi-
cult to get even penetration of water by surface irriga-
tion. Erosion can be controlled by mamtaining a good
cover of close-growing crops, by using the corrugation
method of irmgating, and by irrigating from a small
head of water. Sprinkler irrigation is suitable also.

Unit IVe-3

This capability unit consists of moderately shallow,
light-colored, medium-textured, undulating soils. These
soils are underlain by sandstone at & depth of about 20
inches, and in places they have sandstone fragments on
the surface and throughout the profile.

Infiltration is good, but the water-holding capacity
is moderately low. Water erosion is a moderate to se-
vere hazard if the surface is left without a protective
cover.

These soils are not well suited to cultivation, because
of the sandstone fragments and the underlying sandstone.
Irrigated pasture, alfalfa, small grain, and other close-
growing crops can be grown.

Conserving irrigation water and controlling erosion are
major management needs. Effective practices are short-
ening irrigation runs, irrigation by the corrugation

method, and reducing the head of water. Distributing
water evenly is difficult. Sprinkler irrigation is well

suited.
Uwnit IVe4

This capability unit consists of deep, dark-colored,
moderately coarse textured, well-drained soils that are
sloping or rolling. These soils are all in Bostwick Park,
in the higher parts of the Area.

These soils are productive. They are sandy and have
a moderately rapid infiltration rate and moderate water-
holding capacity. Water erosion and wind erosion are
severe hazards if there is no protective cover.

At the high altitude in which these soils occur, the
choice of crops is limited by a short growing season and
cool temperatures in summer. In addition, there is a
shortage of water late in the season. Irrigated pasture
and small grain are suitable, but alfalfa is not.

Conserving water is the major management need. Ki-
fective practices consist of shortening the irrigation
runs and applying small amounts of water. Light, fre-
quent irrigations help to prevent deep percolation and
the leaching of plant nutrients.

Suncrass IVw. Sorts TaaT Have VErRY SeEvERE L1MITA-
TroNs FOR CULTIVATION BrcaUSE or Excrss WATER

Uwnir IVw-1

The soils in this capability unit are deep, dark colored,
medinm textured or moderately fine textured, and some-
what poorly drained. They have a water table near the
surface. They are in level or slightly concave positions
in the higher parts of the Area.

These soils are high in fertility and have a moderate
infiltration rate and good water-holding capacity. The
water table is near the surface. Erosion is not a hazard.

The high water table and the climate limit the choice
of crops. Irrigated pasture is suitable, and small grain
is grown in some places. .

‘Draining these soils is difficult because outlets are in-
adequate, but drainage is not essential for hay and pas-
ture. The high water table eliminates the need for
frequent irrigation, but if it is lowered, better pasture
plants can be introduced.

Sturcrass IVs. Soms Taar Have Very Severr Limrra-
TI0NS BrECAUSE oF MorsTurRE CAPACITY, SALINITY, OR
Trore

Unir IVs-1

This capability unit consists of deep, light-colored,
fine-textured, saline soils that have a very slowly per-
meable subsoil. These soils are somewhat poorly drained
in places. They occur on nearly level or gently sloping
terraces.

These soils are moderately fertile and have very slow
infiltration. Salt accumulations are common. DBecause
water infiltrates slowly, prolonged irrigation is needed
to moisten the root zone. Erosion is not a serious hazard,
but, piping is common.

Cultivation and the preparation of seedbeds are diffi-
cult. Measures are needed that improve tilth, increase
the rate of infiltration, and maintain the organic-matter
content. The common crops are close-growing peren-
nials, such as irrigated pasture and alfalfa.
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_Conserving water is a major management need. Effec-
tive practices are leveling, 1rrigating by the corrugation
method, reducing the head of water, and disposing of

waste water.
Uwnir IVs-2

_ The soils in this capability unit are moderately deep,
light colored, moderately fine textured or fine textured,
saline, and well drained. They are underlain by shale
at a depth of about 20 inches. They occur on nearly level
or gently sloping terraces. -

These soils are moderately high in fertility and have
slow to very slow infiltration. They have moderate
water-holding capacity but do not give up moisture
readily to plants. They are difficult to work unless
moist. The underlying shale restricts the penetration
of moisture and roots. As a result of overirrigation,
the water table rises in places and some areas become
saline. Erosion is not a hazard if there is adequate
cover and piping does not occur.

A commonly used cropping system consists of alfalfa,
sugar beets, corn, and small grain in an 8-year votation.
Beans, truck crops, and orchard fruits are not suited,
because the soils are saline and only moderately deep.
Adding organic matter by turning under crop resi-
dues improves tilth and permeability.

Conserving water is a major need. Effective prac-
tices are leveling, adjusting the length of irrigation
runs in relation to the infiltration rate, reducing the
head of water, and disposing of waste water.

Uxir IVs-3

The soils in this capability unit arve shallow, light
colored, moderately fine textured, well drained, and
saline. They are nearly level or gently sloping and are
underlain by shale at a depth of 18 inches or less.

Most of this unit is in native range, and only a small
acreage is cultivated. The choice of cultivated crops
is limited by slow infiltration and limited water-holding
capacity. Because shale is fairly near the surface, a
high water table, seepage, and salinity are common prob-
lems.

Shallow-rooted grasses and small grain are well suited
to these soils, but deep-rooted crops are not.

These soils can be improved by turning under all crop
residues and applying barnyard manure and commercial
fertilizer. Good water management is a major need, for
overirrigation causes seepage and increases salinity.

Class VI. Soils that have severe limitations that make
them generally unsuited to cultivation and that limit
their use largely to pasture or range, woodland, or
wildlife food and cover

Suncrass VIe. Sorts Severery Liyirep, PrRiMarILY BY
Risk or Eroston 1r Prorecrive Cover Is Nor Maix-

TAINED
Unir VIe-1

This capability unit consists of moderately deep or
deep, well-drained soils that have a moderately coarse
textured, medium-textured, or moderately fine textured
surface layer and a subsoil of sandy loam to clay loam.
These soils are on nearly level to sloping uplands. Some
have gravel throughout, and others are underlain by
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sandstone or calcareous cobblestones or pebbles at a depth
of 20 inches or more. The rest of the soils are 60 inches
or more deep to stony material.

These soils are productive and have good water-hold-
ing capacity. They occur in desert areas and have a
sparse cover of galleta, saltbush, western wheatgrass,
and annual weeds. Both wind erosion and water erosion
are moderate hazards in the gently sloping areas, and
gullies are common in the steeper areas. If irrigated,
most of the acreage is suited to cultivation, but without
irrigation it is all too dry for cultivated crops and is
used as range. The range should be reserved for use
in winter. Reseeding is difficult, except during years
when the moisture supply is better than usual.

Uxir VIe-2

This capability unit consists of deep, well-drained
soils that have a medium-textured or moderately fine
textured surface layer .and a well-developed subsoil.
Most of them are dark colored. A few are light colored
and are calcareous throughout. These soils are nearly
level to strongly sloping and are at a high elevation on
uplands.

These soils are moderately high in fertility and have
good water-holding capacity. Water erosion is a mod-
erate hazard, and a good plant cover is needed to pre-
vent gullying on the steeper slopes.

If irrigated, these soils are productive, but the choice
of crops is limited because of the high elevation and
short growing season. Without irrigation, these soils
are not suited to cultivated crops and are used as range.

The native vegetation consists of serviceberry, sage-
brush, Gambel oak and other woody plants, and a mix-
ture of wheatgrass, bluegrass, needlegrass, and other
good forage plants. Range seeding is feasible. The
best stands are obtained where good seedbeds are pre-
pared and suitable grasses are properly planted.

Surcrass VIw. Somws Severery Limrrep By Excess
Warer AND GENBRALLY UNSUITABLE FOR CULTIVATION

Uxit VIw-1

The soils in this capability unit are deep, dark colored,
medium textured or moderately fine textured, and some-
what poorly drained. They occur in nearly level or
slightly concave areas at a high elevation.

These soils are high in fertility, but they have a water
table at or near the surface. They are suited to culti-
vated crops only if they are drained and irrigated. With-
out, irrigation they are suited only to native grass, which
is cut for hay in some years. IErosion is not a serious
hazard.

The native vegetation includes Nebraska sedge, red-
top, bluejoint, Baltic rush, and other plants that grow
on moist or wet soils. Reed canarygrass is suitable for
seeding. The range should be protected against over-

grazing. - VIws
NIT VIw-

This capability unit consists of deep, dark-colored,
somewhat poorly drained soils that are moderately fine
textured to moderately coarse textured. These soils are
chiefly on the nearly level flood plains adjacent to the
Uncompahgre River.
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These soils are moderately high in fertility, are per-
meable, and hold water well. The water table normally
is high during the growing season, and as a result, spots
of salt accumulate. Erosion is not a serious hazard on
these soils, but floods occasionally deposit silt on the
surface.

These are productive soils, but they are suited to culti-
vated crops only if they are irrigated and, as a rule,
drained. The native vegetation includes cottonwood,
willow, wheatgrass, redtop, sedges, saltgrass, and other
plants that grow on bottom lands. Considerable forage
1s available for grazing, but yields are uncertain becanse
of periodic floods and silting.

Suscrass VIs. Soms Generarry Unsvurrasue ror CuLri-
vATION AND LimrTeD ¥ror Ormer Usks By Trrir Mo1sTURE
Caracrty, SALINITY, Or OTiier FEATURES

Uwnir VIs-1

This capability unit consists of shallow to deep, light-
colored, well-drained, saline soils that are fine textured
or moderately fine textured. The soils are on nearly level
or gently sloping terraces and uplands.

Most of these soils are deep, but a few are shallow
to clay shale. A few are high in gypsum. All these
soils take in water slowly and release it slowly to plants.
Tilth generally is poor. Water erosion is a severe hazard
in some places. Runofl is excessive because infiltration is
slow and the surface layer is silty. Much silt is washed
into the streams through sheet erosion. Piping erosion
is a severe hazard on the deep soils; as a result, an in-
tricate pattern of gullies has formed in places.

For the most part, the soils in this unit are suitable
for cultivation if they are irrigated and properly ferti-
lized. Without irrigation, they are suitable only for
range.

These soils receive less than 9 inches of precipitation
annually. The natural vegetation is a sparse cover of
salt-tolerant plants, mainly greasewood, rabbitbrush,
saltbush, alkali sacaton, saltgrass, and wheatgrass. Care-
ful management of grazing is needed to maintain the
good forage plants and to prevent invasion by inferior
kinds. Seeding these arid, saline soils is not feasible,
except in years when the moisture supply is exceptionally
favorable.

Class VII. Soils thalt have very severe limilations
that make them unsuited to cultivation and that re-
strict their use largely to grazing, woodland, or wild-
life

Suncrass VIIe. Sors Very Severery Limrrep, CHIEFLY
BY Risx or Eroston 1r Prorrcrive Cover Is Nor MaIn-
TAINED

Unir VIIe-1

In this capability unit are deep, light-colored, very
sandy soils that are gently sloping or hilly.

These soils are too droughty for cultivated crops and
furnish limited grazing for only a short time in spring.
They have low water-holding capacity and support only
a sparse cover of annual weeds and grasses. Wind
erosion is a serious hazard because the surface soil is
loose and the vegetation is sparse.

Unir VIie-2

The soils in this capability unit are deep, light colored,
fine textured or moderately fine textured, and saline.
They are on sloping and strongly sloping alluvial fans.

These soils have good water-holding capacity, but
they take in water slowly and release it slowly to plants.
They occur in the desert areas. The vegetation is too
sparse to provide protection against erosion. Runoff is
excessive on the steeper slopes and washes large quan-
tities of silt into the streams. Both sheet erosion and
gully erosion are serious hazards.

These soils are suited to cultivated crops only if they
are irrigated. Irrigating them is difficult, however, be-
cause of slow infiltration and the serious erosion hazard.
The native vegetation consists of a sparse cover of salt-
bush, alkali sacaton, rabbitbrush, and annual weeds.
Careful management is required to maintain the cover,
because reseeding these arid soils is not practical.

Suscrass VIIw. Soms Very Severery Linvrrep ny FEx-

cress WATER
Untr VIIw-1

This capability unit consists of deep, light-colored to
dark-colored, stratified soils that vary greatly in.color,
texture, depth, and drainage. These soils are on bottom
lands adjacent to the major streams.

These soils are flooded frequently and normally have
a high water table. Salt accumulations are common.
Erosion is not a serious hazard, but flooding causes silt
to accumulate in some places.

Draining these soils is not practical, and consequently
they are not suitable for cultivation. They are used
only for grazing. The natural plant cover, which nor-
mally is good, consists of cottonwood, willow, and salt-
tolerant grass.

Suscrass VIIs. Sorns Very SevereLy Limrrep ny Low
Warrr-Horping Caraciry, Stones, or Orurr Sotr Fra-

TURES
Unit VIIs-1

This capability unit consists of shallow to deep, me-
dium-textured or moderately fine textured, well-drained
soils that are stony and rocky. These soils are undulating
to steep. Stones cover 20 to 50 percent of the surface.

These soils have moderate infiltration and moderate
water-holding capacity, but the stones on the surface
and in the profile make them unsuitable for cultivation.
Evosion is a serious hazard, and gullies are common.

If well managed, these soils support a fair to good
stand of native vegetation. Reseeding is not practical,
and grazing should be so regulated that only half the
stand of desirable grass is used each year.

Untr VIIs-2

The soils in this unit are shallow to moderately deep,
light colored, moderately fine textured or fine textured,
and saline. They are undulating to steep.

These soils have low to moderately high water-holding
capacity, but they take in water slowly and release it
slowly to plants. They are moderately saline, and in
some places their subsoil contains a large amount of
gypsum. Runoff is excessive and washes off large quan-
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tities of silt, which contribute to the silt load of the
streams in the Area. Krosion is a severe hazard, and
both sheet erosion and gully erosion are active.

The annual precipitation is low. The vegetation is
sparse, and not enough moisture is available to make
reseeding practical. Consequently, these soils are not
good for range. They require very careful management
for maintenance of the cover and control of erosion.

Uwir VIIs-3

This capability unit consists of shallow to moderately
deep, very stony, hilly to very steep soils. Sandstone
and shale crop out, and the steeper slopes terminate in
almost vertical escarpments.

These soils are too stony, too shallow, and too steep
for cultivation. Erosion 1s a hazard, especially where
the vegetation is sparse.

All of this unit 1s in native range and normally sup-
ports a good plant cover. Only a few areas are inac-
cessible to livestock. Grazing needs to be carefully
regulated by distributing livestock on the higher slopes,
as well as on the gentler slopes. In this way, overgraz-
ing can be avoided at the base of hills.

Class VIII. Soils and landforms that have limitations
that preclude their use for commercial plant produc-
tion and that restrict their use to recreation, wildlife,
or water supply, or lo esthelic purposes

Suscr.ass VIIIes. Axeas Taar Have Lirrie PoreENTIAL

rOR PLANTS .
Unrr VIITes-1

This capability unit consists of very steep; rocky soils,
rolling shale hills, Gullied land, and excessively saline
areas. The soil material ranges from partly weathered
shale to deep, fine-textured soils,

The native vegetation consists of a sparse cover of
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plants that tolerate salt and water. Steep arveas that
have little or no vegetation are actively eroding and have
many gullies. Bare, steep-sided gullies have formed
along small drainageways in the deep soils. These steep,
gullied areas, as well as the stony areas, ave inaccessible
to livestock.

Saline wet spots occur where seepage and runoff ac-
cumulate in low depressions. The water table is at or
near the surface, but it may recede during winter.
When the soils are dry, salts form a thick crust on the
surface and even coat some of the leaves of plants.

Predicted Yields of Crops

Table 2 lists, for each soil in the survey Area, the
predicted average yields per acre of the principal irri-
gated crops under two levels of management. These
predictions were based on interviews with farmers and
on records kept by various agencies that deal with crop
production.

The columns A show predictions of yields to be ob-
tained under common management, which consists of
(1) seeding at the proper rate, (2) controlling weeds,
insects, and diseases, (3) applying a minimum of fertil-
izer, (4) harvesting by efficient methods, and (5) sup-
plying enough irrigation water.

The columns B show predictions of yields to be ex-
pected under improved management, which consists of
(1) seeding at the proper rate and at the right time, (2)
controlling insects, weeds, and diseases, (3) leveling
the soils, realining ditches, supplying enough irrigation
water, and otherwise improving irrigation practices, (4)
draining wet aveas, (5) leaching out excess soluble salts,
(6) seeding improved crop varieties, and (7) fertilizing
adequately with organic and commercial fertilizer, and
turning under crop residues.

TABLE 2.—Predicted average yields per acre of the principal irrigated crops under two levels of management

[Yields in columns A are those obtained under common management; those in columns B are yields to be expected under improved manage-

ment. Dashed lines indicate that soil is not suited to the crop specified or that the growing season is too short for the crop to mature]
Sugar beets Alfalfa Corn Malting
barley
Soil

A B A B A B A B

Tons Tons Tons Tons Bu. Bu, Bu. Bu.
Billings gravelly clay loam, 0 to 2 percent slopes.._______ .. . ____________. 14 251 3.0 50 75 125 60 85
Billings gravelly clay loam, 2 to 5 percent slopes_ ... .. _________________._ 12 23 2.5 4.0 65 115 50 75
Billings gravelly clay loam, 5 to 10 percent slopes__.____ | __o_.___ 20 4.0 | |oceoo- 40 70
Billings silty clay, 0 to 2 percent slopes. .- - oo oo e 11 22| 30| 50 70 100 50 75
Billings silty clay, 2 to 5 percent slopes. ... -« - 10 20 2.5 4.0 65 90 40 70
Billings silty clay, 5 to 10 percent slopes_ . oo 1.5 3.5 oo 40 70
Billings silty clay, loamy substratum, 0 to 2 percent slopes__ ... _____..__.__. 14 25| 3.0 50 75 125 60 85
Billings silty clay, shale substratum, 0 to 2 percent slopes__.___.__.__________ 15 24| 3.0| 45 65 120 50 80
Billings silty clay, shale substratum, 2 to 5 percent slopes._.________________ 10 18 20| 30 55 75 40 70
Billings silty clay loam, 0 to 2 percent slopeS._ . .o ___ 15 26 3.0 50 80 130 60 85
Billings silty elay loam, 2 to 5 percent slopes__ - . __.__._____- 12 23 2.5 4.0 65 115 50 75
Billings silty clay loam, 5 to 10 percent slopes_ .. - o oo 2.0 3.5 __|-____ 40 70
Billings silty clay loam, gravel substratum, 0 to 2 percent slopes____.________ 14 25| 3.0 50 80 130 60 85
Billings silty clay loam, shale substratum, 0 to 2 percent slopes___.__________ 13 23 301 45 75 120 50 80
Billings silty clay loam, shale substratum, 2 to 5 percent slopes______________ 12 22| 2.5} 4.5 70 120 50 75
Blanyon silty clay loam, 2 to 5 percent slopes_ .. _ - . |eea_ oo 2.5 45 | oo _._ 1 40 160
Blanyon silty clay loam, moderately wet variant 2. __________________.__.__ 13 23 3.0 4.5 75 120 50 75
Bostwick fine sandy loam, coarse subsoil variant, 5 to 10 percent slopes______|._____|______ 3.0 4.5 | ____i____. 50 75

See footnotes at end of table,
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TaBLE 2.—Predicted average yields per acre of the principal irrigated crops under two levels of management—Continued

Sugar beets Alfalfa Corn Malting
barley
Soil

A B A B A B A B

Tons Tons Tons Tons Bu. Bu. Bu. Bu.
Bostwick gravelly loam, 2 to 5 percent slopes__ _ _______ | ___|_.___ 2.5 4.5 | .. |-o---- 135 155
Bostwick loam, 0 to 2 percent slopes. _ __ e 2.5 4.5 | ____|._.__ 1 45 165
Bostwick loam, 2 to 5 percent slopes. - _ |l 2.0 4.0 . ___|__-_ 130 150
Bostwick loam, 5 to 10 percent slopes_ - - . . e 2.5 45 | __|---___ 30 50
Cerro clay loam, 1 to 5 percent slopes_. .. | |eeaoo 2.5 | 4.5 | ____|-o---- 1 40 160
Cerro clay loam, 5 to 10 percent slopes__ _ . e 2.5 4.5 | |- 130 150
Christianburg silty clay, 0 to 2 percent slopes_ - __________________________ 11 20| 3.0 45 60 90 50 75
Colona clay, 0 to 2 percent slopes.__ . __ L ___.___ 11 22 2.5 | 4.5 80 110 55 80
Colona clay, 2 to 8 percent slopes_ . |ooo|aoao.o 2.5 | 45 | _____|-..__- 50 75
Colona clay, gravel substratum, 0 to 2 percent slopes______________________. 11 22| 2.5} 4.5 80 | 110 55 80
Doak clay loam, 2 to 5 percent slopes. - - ... 10 20 2.5 4.5 70 100 50 75
Fruita loam, 0 to 2 percent slopes._ _ . _ .- oo 15 25 3.0 5.0 80 130 65 95
Fruita clay loam, 5 to 10 percent slopes_ - _ . |eocco|aeao 30| 45 | |-co-_- 55 80
Fruitland fine sandy loam, O to 2 percent slopes. - _ . _______.______ 12 251 30| 50 80 | 130 65 95
Fruitland fine sandy loam, 2 to 5 percent slopes_ - __ .. _________________ 11 241 3.0 45 80 120 60 90
Fruitland sandy clay loam, 0 to 2 percent slopes___ . ________..___ 12 25| 3.0 5.0 80 130 65 95
Fruitland sandy clay loam, 2 to 5 percent slopes.___ . ____ . __________ 11 24 3.0 4.5 80 120 60 90
Fruitland sandy clay loam, stony substratum, 0 to 2 percent slopes_._-__.____ 10 20| 3.5| 45 60 90 55 80
Fruitland sandy clay loam, stony substratum, 2 to 5 percent slopes__________ 9 18 2.5 40 55 85 50 75
Genola clay loam, 0 to 2 percent slopes._._ - __ . _____._.___._ 12 25 3.0 50 80 130 65 95
Genola clay loam, 2 to 5 percent slopes.___ . _ . ____ . _.________ 11 24 3.0 4.5 75 120 60 90
Genola clay loam, saline, 0 to 2 percent slopes®. . __________________________ 12 25 3.0 5.0 80 130 65 95
Hinman clay loam, 0 to 2 percent slopes_ .- __ . ______.____.. 13 25| 3.0| 50 80 | 130 65 95
Luhon clay loam, 2 to 5 percent slopes_ - __ . .. 11 24 3.0 4.5 80 120 60 90
Luhon clay loam, 5§ to 10 percent slopes__ - . _ e e 2.0 4.0 L |- 45 70
Luhon gravelly clay loam, 5 to 10 percent slopes_ __ .. ___|______|-...__ 2.0 4.0 | .. 45 70
Mack clay loam, 0 to 2 percent slopes______________ . ____________._ 12 25 3.0 5.0 80 130 65 95
Mack clay loam, 2 to 5 perecent slopes..._ . ____ . _______.___._.___ 11 24 3.0 4.5 80 120 60 90
Mack clay loam, 5 to 10 percent slopes____ . _ __ |l 2.5 4.5 || 45 70
Mack gravelly clay loam, 0 to 2 percent slopes. . _____ . ________________.. 11 24| 3.0 5.0 80 120 65 95
Menoken-Chacra clay loams, 0 to 2 percent slopes.__._____________________ 12 22| 30| 45 80 110 60 80
Mesa clay loam, 0 to 2 percent slopes. . oo 12 25 3.0 5.0 80 130 65 95
Mesa clay loam, 2 to 5 percent slopes_ __ ____ L _________.. 11 24| 3.0 45 80 125 60 90
Mesa clay loam, 5 to 10 percent slopes_ ___ . _ ol l]ee_ 2.5 4.0 | |- 45 70
Mesa gravelly clay loam, 0 to 2 percent slopes_..._ - __ ... ___. 10 20 2.0 3.5 60 90 60 80
Mesa gravelly clay loam, 2 to 5 percent slopes.____ . ____.___ 10 18 20| 3.0 55 85 55 75
Mesa gravelly clay loam, 5 to 10 percent slopes. .| |ae_ 1.5 2.8 | faeaaae 40 65
Mesa gravelly clay loam, shale substratum, 0 to 2 percent slopes. . _.________ 10 18 2.0 3.0 45 75 50 75
Mesa gravelly clay loam, shale substratum, 5 to 10 percent slopes_ ... _____|._____|______ 1.0 2.0 o |aaoo-- 20 40
Orchard clay loam, 0 to 2 percent slopes_____ . . ____. 14 25 3.0 50 80 130 60 85
Orchard clay loam, 2 to 5 percent slopes____ ... __.__. 12 23] 25| 40 65 | 115 50 75
Orchard gravelly clay loam, 0 to 2 percent slopes__.____________.__________ 12 23 3.0 4.0 70 110 60 75
Orchard gravelly clay loam, 2 to 5 percent slopes_ .- ____________._______.. 11 21 2.0 4.0 65 100 50 70
Persayo silty clay loam, 0 to 2 percent slopes_____ . _____ . ____._.___. 9 14 1.5 2.5 45 65 40 55
Poudre loam. .. e 2.0 4.0 | |- 135 155
Ravola elay loam_ __ _ . 14 25| 3.0f 50 80 | 130 65 95
Salt Lake clay, drained_ - .. __ . 12 22 2.5 4.5 80 100 50 75
Shavano sandy clay loam, 2 to 5 percent slopes..... - _______________ 10 16 20| 30 65 95 50 80
Uncompahgre clay loam 2__ . e .. 14 |° 25 3.0 5.0 75 120 60 90
Uncompahgre clay loam, wet 2. . 14 25 3.0 5.0 75 120 60 90
Uncompahgre fine sandy loam 2. ... 12 25 3.0 5.0 75 130 65 95
Uncompahgre gravelly loam 2 ______ e .. 10 22 3.0 4.5 70 110 55 80
Uncompahgre loam 2___ . 12 25| 30| 50 75 130 65 95
Uncompahgre loam, web? _ e __ 12 25 30! 50 75 130 65 95
Vernal clay loam, 0 to 2 percent slopes. .. | ___|a____ 3.0 4.5 | |o._-_ 1 45 1 65
Vernal clay loam, 2 to 5 pereent slopes. - - - e 2.5 4.0 (o |eaeoo- 130 1 50
Vernal gravelly clay loam, 0 to 2 percent slopes_ _ _ - _ . _|eo | 2.5 4.0 50 70 | 145 165
Vernal gravelly clay loam, 2 to 5 pereent slopes_ . ______|o_____j._____ 2.5 3.5 40 65| 130 1 50
Woodrow clay loam, 0 to 2 percent slopes_ .. . . _____..______ 12 25| 3.0 50 80 130 65 95

! Yield shown is for wheat. Some growing seasons are too short for malting barley to mature.

2 Yield to be expected only after the soil has been drained.
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Range

Range makes up roughly 15 percent of the Delta-Mont-
rose Area. Most of 1t consists of small, odd-shaped
areas that are intermingled with irrigated cropland.
Larger tracts occur along the boundaries of the Area,
particularly in the southeastern part.

The small areas generally are used for irrigated pas-
ture or for cropland that is grazed after the crops have
been harvested. The larger tracts generally are grazed
during winter and early in spring.

Among the major range management needs in the
Delta-Montrose Arvea are fencing, seeding, controlling
brush, improving facilities for applying water (fig. 13),
and controlling grazing. '

Figure 13.—This pond on Shavano soils is used for livestock, as
well as for watering rangeland.

Technical help in managing range can be obtained from
the local office of the Soil Conservation Service.

Kinds of range and vegelation

Part of the Delta-Montrose Area is in the desert cli-
matic zone, and part is in the foothill zone. The desert
zone receives less than 11 inches of rainfall annually,
and the foothill zone receives between 11 and 15 inches.

In the desert zone the vegetation conmsists principally
of mat saltbush and Gardner saltbush on the uplands
where the soils are fine textured; shadscale saltbush and
galleta on uplands where the soils are medium textured;
greasewood on lowlands that have been subjected to
overflow; and saltgrass in seep areas and areas that are
flooded by waste irrigation water from upslope.

In the foothill zone, sagebrush and grasses grow on
the deeper, more gently sloping soils. Pinyon and juni-
per and an understory of grasses, forbs, and browse grow
n the rougher, steeper areas.

Woodland’

No timber of commercial value grows in the Delta-
Montrose Area. Cottonwood and willow grow along
the Uncompahgre River, but they are useful mainly
for protecting the riverbanks from erosion. Some
wooded areas on bottom lands are used for pasture.
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Pinyon pine, one-seed juniper, and Utah juniper grow
on some of the steep slopes at the southern end of the
Area. Native stands of these trees grow also on Rough
broken land in the Shavano Valley and on Kinnikin
Heights; on Luhon and Travessilla soils in Bostwick
Park; and on Rough stony land, shale and till materials,
in Shinn Park. Pinyon and juniper have invaded some
of the more nearly level areas of deeper soils adjacent
to the soils just named, probably as a result of fire or
heavy grazing, which reduced the competition from
grasses and permitted the trees to get a start. Generally,
these areas are small, and it may be advisable to clear
them of trees and use them for grass or some other more
profitable use. Clearing the steep soils generally is not
wise, because erosion could become a serious hazard,
and the potential for grass or any other type of cover
is probably low.

The pinyon-juniper forest type does not produce wood
crops at present, but it does provide considerable pro-
tection for deer and other wildlife in this Area. Some
of the juniper is cut for fenceposts. The pinyon pine
produces nuts, and to some extent is cut for firewood.
Management of these trees should be limited to providing
protection against fire and overgrazing. The expense of
more intensive management would not be justified.

Engineering Uses of Soils*

The primary use of a soil from an engineering stand-
point is as a construction material. The engineer is
therefore interested in the properties that determine the
suitability of the soil as building material and that im-
pose limitations or special requirements for its use in
construction. Soil properties that are of special interest
to the engineer are those that affect the construction
and maintenance of roads, airports, pipelines, building
foundations, facilities for water storage, erosion-control
structures, irrigation and drainage systems, and sewage
disposal systems. The soil properties most important
to the engineer are permeability to water, shear strength,
compaction characteristics, soil drainage, shrink-swell
characteristics, grain size, plasticity, depth of produc-
tive soil, and reaction. Depth to the water table, depth
to bedrock, water-holding capacity, and topography are
also important.

It should be emphasized that the engineering inter-
pretations reported here may not eliminate the need for
sampling and testing at the site of specific engineering
works involving heavy loads and excavations deeper
than the depth of layers here reported. Even in these
situations, the soil map at the back of this report is
useful for planning more detailed field investigations
and for suggesting the kinds of problems that may be
expected.

The information in this section can be used by engi-
neers to—

1. Make preliminary estimates of the soil proper-
ties that are important in planning agricultural
dralnqge systems, farm ponds, irrigation systems,
and diversion terraces.

1 The tables in this section were prepared by T. G. SPANNAGEL,
area engineer, Soil Conservation Service.
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2. Make preliminary evaluations of soil and ground
conditions that will aid in selecting locations for
highways, airports, pipelines, and cables, and in
planning detailed investigations at the selected
locations.

3. Locate probable sources of gravel and other con-
struction material.

4. Make soil and land use studies that will aid in
selecting and developing industrial, residential,
and recreational sites.

5. Correlate performance of engineering structures
with soil mapping units to develop information
for planning that will be useful in designing
structures and planning certain engineering prac-
tices.

6. Determine the suitability of soils for cross-coun-
try movement of vehicles and construction equip-
ment.

7. Supplement the information obtained from other
published maps, reports, and aerial photographs
for the purpose of making maps and reports that
can be used readily by engineers.

8. Develop other preliminary estimates for con-
struction purposes, pertinent to the particular
area.

Some of the terms used by soil scientists may not be
familiar to engineers, and some words—for example, soil,
clay, silt,-and sand—may have special meanings in soil
science. These terms and others are defined in the Glos-
sary at the back of this report.

Engineering classification systems

Agricultural scientists classify soils by using the tex-
tural classification system of the U.S. Department of
Agriculture. In this system, the textural classification
is determined mainly by the percentage of soil material
smaller than 2 millimeters. The engineering systems
now most widely used to classify soils are the Unified
System,” and the system developed by the American
Association of State Highway Officials (AASHO).2

The Unified soil classification system was established
by the Waterways Experiment Station, Army Corps of
Engineers. This system is based on identification of
soils according to their texture, plasticity, and liquid
limit. In the Unified System, the symbols SW and SP
are for clean sands; SM and SC are primarily for sands
with nonplastic or plastic fines, (G replaces S if the
major coarse fraction is gravel); ML and CL are pri-
marily for nonplastic or plastic, fine-grained materials of
low liquid limit; and MH and CH are primarily for
nonplastic or plastic, fine-grained materials of high liquid
limit. Some soil materials have characteristics that are
borderline between the major classes and are given a
borderline classification, such as ML-CL.

? WATERWAYS EXPERIMENT STATION, CORPS OF XINGINEERS. UNI-
FIED SOIL CLASSIFICATION S8YSTEM. Tech. Memo. No. 3-357, v. 1.
1953.

3 AMERICAN ASSOCIATION OF STATE HIGHWAY OFFICIALS. STAND-
ARD SPECIFICATIONS FOR HIGHWAY MATERIALS AND METHODS OF
SAMPLING AND TESTING. Pt. 1, Ed. 8. 1961.

The AASHO system is based on the bearing strength
of soils. It groups soils of about the same general load-
carrying capacity and service. All materials are classi-
fied in seven basic groups. The groups range from A-1
(gravelly soils of high bearing capacity, the best soils
for road subgrade) to A-7 (clayey soils having low
strength when wet, the poorest soils for subgrade).
Within each group, the relative engineering value of
the soil material is mndicated by a group index number.
Group indexes range from 0 for the best material to 20
for the poorest. They can be established only by ex-
amination of the soil material. The group index number
is shown in parentheses after the soil group number.

Engineering properties and interpretations

Information and interpretations of most significance
to engineers are presented in tables 3, 4, and 5.

Table 3 presents data obtained by laboratory tests on
soil samples taken from selected soil profiles.

Table } gives estimates of particle-size distribution
and of the following soil properties that affect engineer-
ing work: permeability, available water capacity, reac-
tion, salinity, dispersion, and shrink-swell potential.

The rates of permeability given in this table are based
on the movement of water through an undisturbed soil.
The rates depend largely on the texture and structure of
the soil.

Available water capacity is the approximate amount
of capillary water in a soil at field capacity. At the
wilting pomt of common crops, this amount of water
will wet the given soil to a depth of 1 inch without
deeper percolation.

Reaction, which indicates the degree of acidity or alka-
linity of a soil, is expressed as a pH value.

Estimates of salinity are based on the electrical con-
ductivity of a saturated soil extract, as expressed in
millimhos per centimeter at 25° C.

Dispersion, as used in this report, refers to the degree
to which particles less than 0.005 millimeter in diameter
are separated or dispersed. It is to be distinguished
from the unaggregated, or single grain, condition com-
mon 1in clean sand. Dispersed soils generally can be
recognized in the field by piping and can be seen in
gullies and road cuts that contain numerous cracks.
They commonly become slick when wet and form a
crust when dry. Soils high in sodium, specifically those
that are more than 15 percent exchangeable sodium, are
likely to be dispersed. Acid silty soils that developed
under poor surface and internal drainage are also likely
to be dispersed.

Shrink-swell potential indicates the volume change to
be expected when the soil material changes in moisture
content. In general, soils classed as CH and A-7 have
high shrink-swell potential. Clean sand and most other
nonplastic soil materials have low shrink-swell potential.

Table 5 gives the suitability of the soils for certain
uses and describes specific characteristics that affect
design and construction of highways and structures.
These interpretations are based on estimates in table
4, on the test data in table 3, on other available test data,
and on field experience.
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TaBLE 3.—Engineering test data for soil samples taken from selected soil profiles

[Tests performed by the Colorado Department of Highways (Delta Div.) in accordance with standard procedures of the American Associa-

tion of State Highway Officials (AASHO).

sence of data)

Profiles for test data, Project No. F-019-1, dated Feb. 23, 1950. Dashed lines mean ab-

Soil name and location

Depth from
surface

Spe-
cific
grav-
ity

Percentage passing sieve 1—

No. 4
(47
mm.)

No. 10
(2.0
mm.)

No. 40
(0.42
mm.)

No. 200
(0.074

mm.)

Lig-
uid
limit

Plas-
tieity
index

Classification

AASHO Unified ?

Billings silty clay loam:

On Delta-Montrose County line, in
SW14 sec. 21, T. 51 N, R. 10 W.
New Mex. P.M. (Sample No.
54A).

Chipeta silty clay:

1,900 feet S. and 500 feet E. of
NW. corner sec. 15, T. 50 N,
R. 10 W., New Mex. P.M.
(Sample No. 18A).

700 feet N, and 400 feet W, of SE.
corner see. 10, T. 50 N,, R. 10
W., New Mex. P.M. (Sample
No. 21A).

1,400 feet W. of NE. corner sec. 33,
T.51 N, R. 10 W,, New Mex.
P.M. (Sample No. 47A).

Genola clay loam:
500 feet S. of W14 corner sec. 3,
T.50 N, R. 11 W,, New Mex.
P.M. (Test No. 12).

Mack gravelly clay loam:
2,050 feet N. of SW. corner sec.
27, T. 51N, R.11 W, New Mex.
P.M. (Test No. 5).

Menoken clay loam:
200 feet S. and 1,600 feet W. of
NE. corner see. 35, T. 50 N., R,
10 W,, New Mex. P.M.
(Sample No. 1A).

Mesa clay loam:

900 feet S. and 1,800 feet E. of
NW. corner sec. 26, T. 50 N, R.
10 W,, New Mex. P.M. (Sample
No. 64).

120 feet S. and 1,500 feet E. of
NW. corner sec. 26, T. 50 N., R,
10 W,, New Mex. P.M.

(Sample No. 74).

1,400 feet S. and 600 feet E. of
NW. corner sec. 10, T. 50 N, R.
10 W, New Mex. P.M. (Sample
No. 27A).

1,300 feet N. of SW. corner seec.

17, T.51 N,, R. 11 W, New
Mex. P.M. (Test No. 6).

Mesa gravelly clay loam:

1,600 feet N. and 1,700 feet W. of
SE. corner sec. 28, T. 51 N., R.
10 W,, New Mex. P.M. (Sample
No. 48A). '

2,200 feet N, and 1,800 feet W. of
SE. corner sec. 28, T. 51 N, R.
10 W., New Mex. P.M.

(Sample No. 49A).

650 feet S. and 2,700 feet W, of
NE. corner sec. 28, T. 51 N, R.
10 W., New Mex. P.M. (Sample
No. 524).

See footnotes at end of table.

(Feet)
to 3.5

1.0 to 5.9

.8 t010.0

.6 to 3.5

1.45 to 4.0

2.79

2.72

2. 60

2.77

2. 67

2. 74

2.71

2.74

2.75

2.77

2.78

93

98

94

100

87

91

95

97

95

38

97

92

77

88

89

95

92

98

80

87

92

95

92

31

93

90

69

82

79

86

90

95

72

82

88

91

85

23

88

82

58

72

60

84

87

91

48

41

83

78

58

14

47

59

42

57

44..5
36. 8

39. 4

29. 0

40. 7

37.0

26. 2

26. 5

24. 0

33. 4

29. 8

23.8

12. 5

13.0

NP

20.0

19. 6

17.0

19.9

10. 0

NP

CL.

A-7-6(13)-.| CL.

A-6(10)..__| CL.

A-6(15)____| CL.

SM-ML.

SM.

A-7-6(12)_.| CL,

A-6(11)____| CL.
ML-CL.

GC.

SM.

ML.

SM.

ML.
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TABLE 3.—Engineering test data for soil samples taken from selected soil profiles—Continued

Spe-

Percentage passing sieve '—

Classification

Liq- | Plas-

cific
grav-
ity

Soil name and location . Depth from
surface
(4.7

mm.)

No. 4

uid
limit

ticity
N(02. 30 index

mm.)

No. 40
(0.42
mm.)

No. 200
(0.074

mm.)

AASHO Unified 2

(Feet)

Persayo silty clay loam:
1.0 to 4.0

1,000 feet K. and 1,320 feet S. of
W14 corner sec. 23, T'. 50 N, R.
10 W,, New Mex. P.M. (Sample
No. 9A).

700 feet . and 400 feet S. of W4
corner sec. 23, T, 50 N., R. 10
‘W, New Mex. P.M. (Sample
No. 10A).

900 feet N. of W14 corner sec, 23,
T.50 N.,, R.10 W., New Mex.
P. M. (Sample No. 13A).

300 feet S. and 1,300 feet W. of .8 to
NE. corner sec. 33, T: 51 N, R.
10 W, New Mex. P.M. (Sample
No. 44A) .

120 feet S. and 1,300 feet W. of .8 to
NE. corner see. 33, T. 51 N, R,
10 W., New Mex. P.M. (Sample
No. 45A).

2.71

1.0 to 3.5

1.0 to 3.5

40279

50

Rock outerop-Travessilla association:
700 feet S. of W14 corner sec. 17,
T.49 N,, R. 9 W, New Mex.

P M. (Test No. 84).

1.0 to 3.0

Uncompahgre loam:
Near 14 corner see. 20, T. 51 N,
R. 10 W, New Mex. P.M.
(Test No. 60).

to 3.0

99

2.70 96

2. 54 97

97

2.79 91

100

2. 67 43

98 97 96 | 46. 5 A-7-6(15)._] CL.

91 82 64 | 33.2 | 17.7 CL.

94 92 85 139.5 | 24.9 | A-6(10).___| CL.

96 94 91 A-7-6(14)__| CIL.

89 86 83 | 40.5 | 23.4 | A-T-6(11)__| CL.

100 99 15.0 | A-6(10)_.__| ML;

38 27 17 1 27.0 | 19.7 | A-2-4(0)_..| GM.,

1 According to Designation:

T 88-57, “Mechanical Analysis of Soils,”” in “Standard Specifications for Highway Materials

and

Methods of Sampling and Testing,” pt. 1, Ed. 8 (1961), published by AASHO. Results of this procedure may differ somewhat from results
obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, the fine material is analyzed by
the hydrometer method, and the various grain-size fractions are caleulated on the basis of all the material, including that coarser than 2
millimeters in diameter. In the SC3 soil survey procedure, the fine material is analyzed by the pipette method, and the material coarser
than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analysis data used in this table are not

suitable for naming textural classes for soils.

2 8C8 and BPR have agreed to consider that all soils having plasticity indexes within two points of the A-line are to be given a border-
line classification. Txamples of borderline classifications obtained by this use are SM-ML and ML-CL.

3 NP= Nonplastic.

‘Genesis, Morphology, and
Classification of Soils

Soil is a natural body having characteristics developed
as the result of the action, over a period of time, of
dynamic forces in the environment upon parent material.
The character of the soil in any landscape differs from
place to place, depending upon the nature and intensity
of the factors that influenced its development.

Factors Affecting Soil Genesis

Five major factors are influential in the development
of a soil at any specific location: climate, biological
forces, time, relief, and parent materials. All of these
factors are highly complex. There are many kinds of
climate, and many kinds and combinations of biological
forces. Parent materials vary widely in physical, chemi-
cal, and mineralogical properties, and there are great
differences in the length of time that the other factors

have been acting upon the parent material. In many
places, but not all, the activities of man have modified
the effect of the five major factors.

The history of the development of soil characteristics
is called soil genesis. The characteristics themselves are
called, collectively, soil morphology. Although much is
known about soil genesis, it is not possible to recon-
struct the precise history of a soil’s development from
the data available to a soil scientist. Consequently, the
natural system of soil classification used in the United
States is based on morphologic features. It is possible
to select morphologic features of soils known to result
from given processes of soil genesis and, guided by an
understanding of soil genesis, to use these features as
the basis of a usable form of soil classification.

The following sections give a general evaluation of
the factors influential in the development of the soils
of the Delta-Montrose Area and of the manner in which
the resulting soil morphology has been used to group the
soils into the units of the classification system.
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Climate

The climate of most- of the Delta-Montrose Area is
arid-continental. Summers are hot and dry, and winters
cold and dry. The average annual precipitation at the
Delta Weather Station, in the north-central part of the
survey Area, is 8.3 inches. Nearly 6 inches of that total
falls during the months from April to October. Only
in the months of July and August is the average rain-
fall more than 1 inch. The average annual temperature
is 51° F., and the average temperature for the months
of June, July, and August is 72°. The average frost-
free season is 146 days.

At the Montrose Weather Station, in the south-central
part of the survey Area, the average annual precipita-
tion is 9.1 inches. Of this total, 6.1 inches falls during
the summer months of April through October. In the
months of April, August, and September, the average
rainfall is 1 inch or more. The average annual tempera-
ture is 48.5°, and the average temperature for the months
of June, July, and August is 69°. The average frost-
free season is 152 days.

Data recorded at these two weather stations charac-
terize the climate of most of the survey Area but are
not representative of the climate in Bostwick Park and
the southeastern parts of the Area. No precise weather
data for these sections are available, but the general char-
acter of the climate can be approximated by projecting
data from stations in similar areas.

Most of the Delta-Montrose Area is at elevations of
5,000 to 6,500 feet. Elevations in Bostwick Park and in
the southeastern part of the survey Area range from
7,000 to 8,000 feet. It is to be expected that mean tem-
peratures will be lower at these higher elevations, and
that the average precipitation .will be greater. By pro-
jecting data from the Norwood Weather Station, which
is at an elevation of 7,017 feet and about 85 miles south-
west of Montrose, it 1s to be expected that the average
annual precipitation will be about 16 inches, that pre-
cipitation will exceed 1 inch in all but 3 months of each
year, and that the mean annual temperature will be
approximately 45°. In June, July, and August, the
temperature will average about 64°,

The effect of the climate on soil development can only
be approximated, since recorded weather data cover only
a period of 30 to 50 years, whereas the time required
for development of distinet soil horizons in this Area
may be measured in thousands of years. It would be
unsound to assume that the recorded data represent a
true picture of the climate over all or even a major
portion of the genetic history of the soils. It is possible,
however, to draw logical parallels between general char-
acteristics of the climate and general characteristics of
the soils. Such an approach to the genetic impact of
climate is of considerable value in the understanding of
soil genesis, even though it is recognized that the climatic
history of the soils cannot be reconstructed precisely.

The amount of water available and the distribution
of water in relation to temperature are of prime im-
portance in soil genesis. They play a major role in

- the growth and activity of organic life in and on the
soil, In the physical translocation of substances in solu-

tion or suspension, and in controlling the rate and di-.

rection of chemical processes. If it is assumed -that

water has been in short supply through a governing
period in the genetic history of the soils, it would be
expected that, in relatively permeable parent material,
the depth to which readily soluble calcium compounds
have been transported would be comparatively shallow,
that the soils and the individual horizons would be thin,
and that removal of soluble calcium compounds from
the upper soil horizons would not have been complete.

The morphology of the soils of most of this Area is
in accordance with these assumptions, Virgin soils that
have distinct horizons have a solum less than 20 inches
thick, have a strong accumulation of secondary calcium
carbonate at a depth of 12 to 16 inches, and have been
leached sufficiently to be noneffervescent or acid in only
the uppermost few inches. It seems probable, that the
amount and distribution of precipitation have been about
the same as at present through a large part of the genetic
history of the soils. If the present conditions represent
only a stage of cyclic variation, then the total genetic
effect of such variation has been the same as though
the supply of moisture had been short throughout the
period of soil genesis.

The soils in Bostwick Park and in the southeastern part
of the Area show evidence that, for at least a controlling
period in their genetic history, they received greater
amounts of precipitation than the soils in the rest of
the Area. In these localities, virgin soils that have
distinet horizons have a solum more than 24 inches thick,
have a less strongly developed ca horizon, are leached
of free carbonate to a depth of 10 to 20 inches, and
have a thicker and darker-colored surface horizon. A
difference in vegetation is further evidence that pre-
cipitation was more abundant. In these higher localities,
the vegetation consists of brush and scattered trees, but
in the rest of the Area the vegetation consists of grass
and sage.

Although the pattern of precipitation may have dif-
fered from the present pattern at times during the soils’
genetic history, the general relationship between present-
day variations in precipitation within the survey Area
are reflected in differences in soil morphology. Moreover,
soil morphology in the various parts of the Arvea is
consistent with what could logically be anticipated had
the present-day precipitation pattern been consistent
throughout the soils’ genetic history.

The relationship between temperature and soil mor-
phology in" the Delta-Montrose Area is more obscure
than that between precipitation and soil morphology.
This obscurity is due partly to the lack of significant
variations in temperature within the survey Area and
partly to the fact that in this Area temperature influ-
ences soil genesis mainly through determining the effec-
tiveness of moisture. Thus, the effect of temperature is
so interwoven with the effect of precipitation that it is
impossible to separate them precisely.

The hot summer temperatures that coincide with
periods of maximum precipitation in this Area materially
decrease the effectiveness of the moisture. Evapora-
tion is very rapid in most of the Delta-Montrose Area
during the hot summer months, and much of the rainfall
during this period evaporates before it has any effect on
soil genesis. The result is the same as that of a reduction
in the total amount of precipitation.
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TasLe 4.— Estimated physical

Classification
Depth
Soil series and map symbols from
surface
USDA texture Unified AASHO
Inches
Alluvial land (Al). 0—48 | (1) O T [ T
Badland (Ba). Q)] (V) e el (€3 [ IR
Billings:
Gravelly clay loams (BcA, BcB, BcC). 0-12 | Gravelly clay loam_._____.__.__ CLo .. A-7 .
12-60 | Silty clay loam_______________ Clieoo ... A-T. .
Silty clays (BdA, BdB, BdC). 0-12 | Silty elay ... ____________ CH.. . AT .
12-60 | Silty clay loam_____________.__ CL._ ... A7 ..
Silty clay, loamy substratum (BeA). 0-12 | Silty elay . oo CH__.___..___ A-T ..
TR v ) 12-60 | Loam__.__________ .. _______ CL-ML_.____ A6 ..
Silty clays, shale substratum (BfA, BfB). 0-12 | Sil¢y clay_____________________ CH_______ | AT L
12-48 | Silty clay loam_________.______ Cl.__._..__ A-T7 L
Silty clay loams (BgA, BgB, BgC). 0-36 | Silty clay loam________________ CL__.___.___. A-7_ .
36~60 | Silty clay loam and clay loam___| CL_____.____ A-7_ .
Silty clay loam, gravel substratum (BhA). 0-48 | Silty clay loam________________ CLio._______ A-7 ..
48-60 | Gravelly clay loam_.__.________ CL.. ... A6 ___
Silty clay loams, shale substratum (BkA, BkB). 0-36 | Silty clay loam.___._._______.___ CL._._ ... AT e
Blanyon: .
Silty clay loam (BnB). 0-6 | Silty clay loam___.____________ CL._._._.._.. A-T
6-60 | Silty clay.. . _._ . ____ CH.._.___._._. A-7 .
Silty clay loam, moderately wet variant (8p). 0-6 | Silty clay loam___.__._._______ CL______.._. A7 ..
6-60 | Silty elay. ... .. CH. ___.°7°° A7
Bostwick:
Fine sandy loam, coarse subsoil variant, and gravelly 0-8 Gravelly loam or finesandy loam_| ML__________ A-4_ .
loam (BrC, BsB). 8-30 | Clay loam._..____________.___._ CLo. ... A-6_________.
30-60 | Loam_ . _____________________ ML.._.__.___ A-4 _________
Loams (BtA, BtB, BtC). 0-8 | Loam.________________________ ML_.___.____. A-4 . ____
8-30 | Clay loam____________..______. CL..__.____. A-6____.____.
30-60 | Loam._______._ . . ____.__ ML ___ A-4_ . ____
Stony loams (BwB, BwC, BwD)- 0-8 | Stony loam_________._________ ML . A-4________.
8-30 | Clayloam._______________._____ CLo._._____. A-6__ ... _.
30-60 | Loam_.________._.____________ ML._..__._... A-4_ __ ______ .
Cerro (CcB, CcC). 0-20 ) Clay loam____________________ CL...__..___. A-6________.
20-60 | Stony clay loam_______________ CL._._._.___ A6 ...
Chacra (MkA). (For Menoken part of MkA, see Menoken 0-5 | Loam.__________ . _____________ ML.__._..___. A4 ..
series.) 5-17 | Clay loam_________________._._ CL_____..___. A6 ___.
17-30 § Loam_________________._______ ML___.____.__ A-4_________
Chipeta (CeA, CeB, ChC, ChC2, CkC, CIC). (I'or Persayo 0-10 | Silty elay oo . __ CH.._.._____ AT .
part of ChC, ChC2, CkC, and CIC, see Persayo serics; for
Mesa part of CkC, see Mesa series; and]for Rance part
of CIC, see Rance series.)
Christianburg (CmA, CmC). 0-14 | Silty clay to silty clay loam._____ CH__________ A-T7. .
14-60 | Silty elay oo CH..ooo..__ AT .
Colona:
Clays (CoA, CoC). 0-3 | Clay ... CH.oooee . AT
3-60 | Siltyclay..oooo o .. CH.._...___. AT
Clay, gravel substratum (CsA). 0-3 | Clay oL CH__________ A7 ...
3-30 | Silty elay..._ ...l CH_____.._ A7 DT
30-60 | Gravel .- ____ . _______._____ GC-GW._..__._ A-l. ..

See footnotes at end of table.
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Percent passing sieve size—
Available
Permea- water Reaction Salinity Dispersion Shrink-swell

No. 4 No. 10 | No. 200 bility capacity potential

(4.7 (2.0 | (0.074 :
mm.) mm.) mm.)

Inches per
Inches per hour inch of soil

O] ® ® 1 1 Moderately alkaline..| Slight to moderate_| Low to high__.___ Low to high.

® ® O] ® Q) . (O O . ™.
85-90 80 | 75-80 0.3-0. 5 0. 19 | Moderately alkaline__| Moderate to high_.| Moderate.._.__.__ Moderate.
90-95 | 80-90 | 75-80 0.3-0.5 .19 | Moderately alkaline._| Moderate to high._| Moderate to high__| Moderate.
95-100 | 90-95 80-90 0.1-0. 3 . 21 | Moderately alkaline_.| Moderate to high. .| Moderate to high__| High.
90-95 80-90 | 75-80 0.3-0.5 . 18 | Moderately alkaline._| Moderate to high_.[ Moderate to high__| Moderate.
95-100 | 90-95 85-90 0.1-0.3 . 21 | Moderately alkaline._| Moderate to high__| Moderate to high..{ High.
90-95 80-90 60-70 0.5-1.0 . 17 | Moderately alkaline._| Moderate to high-_| Moderate to high._| Low to

moderate.
95-100 | 90-95 | 85-90 0.1-0. 3 .21 | Moderately alkaline__.| Moderate to high__| Moderate to high_.| High.
90-95 80-90 | 75-80 0.3-0. 5 .19 | Moderately alkaline__| Moderate to high__| Moderate to high__| Moderate.
85-90 80-85 75-80 0.3-0.5 . 17 | Moderately alkaline._| Moderate____._.__ Moderate....._.__| Moderate.
85-90 80-85 75-80 0.3-0.5 .17 | Moderately alkaline..| Moderate__._.._.. Moderate__.___.__ Moderate.
85-90 | 80-85 75-80 0. 3-0. 5 .17 | Moderately alkaline._.{ Moderate_..._._.__ Moderate.....__ Moderate.
60-70 55-65 50-60 0. 5-0. 75 .15 | Moderately alkaline__| Moderate.._..__._ Moderate ... —..__ Moderate.
85-90 | 80-85 75-80 0.3-0. 5 .17 | Moderately to highly | Moderate to high._| Moderate.......__ Moderate.
alkaline.
90-95 | 80-90 | 75-80 0.3-0.7 .19 | Mildly alkaline___.__ Slight____.___._._ Low_________.__ Moderate.
95-100 | 90-95 85-90 0.2-0. 4 .21 | Mildly alkaline_..___ “Slight. ... ____ Low_ . ___._.__ High.
90-95 | 80-90 | 75-80 0.3-0. 7 .19 | Mildly alkaline__.____ Moderate to high__| Low..________.__ Moderate.
95-100 | 90-95 85-90 0.2-0. 4 .21 | Mildly alkaline__.... Moderate to high__| Low__._ .. .._.._.__ High.
70-85 | 60-75 | 55-60 1.0-1.5 . 14 | Mildly alkaline_._..__ Slight to none.____ Low. oo Low.
90-95 | 80-90 | 75-80 0.3-0.7 .19 | Mildly alkaline______ Slight to none__.._ Low___________.__ Moderate.
70-80 | 60-75 | 55-60 0.5-1. 0 .15 | Moderately alkaline._| Slight to none_____ Lowe e C Low.
80-95 | 70-85 | 65-70 1, 0-1.5 15 | Mildly alkaline_._.__ Slight__.._._____. LOWe oo ceeecee Low.
90-95 80-90 75-80 0.3-0.7 .19 | Mildly alkaline__..__ Slight. ... __._.__ Low_ . ________ Moderate.
70-80 | 60-75 | 55-60 0.5-1. 0 .15 | Mildly alkaline..__._ Slight__.__________ Lowe oo Low.
60-65 50-60 | 45-55 1.3-1. 7 .11 | Mildly alkaline..._._ Slight. ... _____ Low_ ..o ___.__ Low. "
90-95 80-90 75-80 0.3-0.7 .19 | Mildly alkaline__.__. Slight . _.______.. Low__________..__ Moderate.
70-80 | 60-75 | 55-60 0.5~1. 0 .15 | Mildly alkaline.._.__ Slight_____.____._. Low_________._.__ Low. :
85-90 | 75-85 { 60-75 1.0-2. 0 .15 | Mildly alkaline_..___ Slight to none.._ .. Lowe oo oo Moderate.
70-85 | 60-75 | 55-60 0.5-1.7 . 12 | Moderately alkaline__| Slight to none.___. Low_ o _________ Moderate.
85-90 75-85 35-45 1.0-2. 0 . 14 | Mildly alkaline..__._. Low_ oo Low_ o ooooo. Low.
85-90 75-85 55-60 1L.0-1.5 .16 | Mildly alkaline._____ Low_ oo Low_ oo __ Low.
85-90 | 75-85 | 35-45 1.0-2. 0 . 14 | Mildly alkaline...___ Low_ oo Low__ ... Low
95-100 | 90-95 80~-90 0.1-0.3 .21 | Moderately alkaline_..; Moderate__._____. Moderate... ... High.
95-100 | 90-95 80-90 0.1-0. 4 . 21 | Moderately alkaline..| Moderate to Moderate to High.
severe. high.
95-100 | 90-95 | 80-90 0.1-0.3 . 21 | Moderately alkaline__| Moderate to Moderate to High.
severe. high.

90-95 85-90 80-85 0.1-0. 3 .21 | Mildly alkaline___. .. Moderate._ ... Moderate__..._.__ High.
95-100 | 90-95 80-90 0.1-0. 4 .21 | Mildly alkaline__.__. Moderate. ... _... Moderate____._.__ High.
95-100 | 90-95 | 80-90 0.1-0. 3 .21 | Mildly alkaline._._.__ Moderate____.____ Moderate.______._ High.
95-100 | 90-95 80-90 0.1-0. 4 .21 | Mildly alkaline_...__ Moderate_._..__.__ Moderate_.._._.__ High.
30-35 10-15 5-10 ¢ ™ Mildly alkaline_.____ None toslight.___| Low._..______..__ Low.
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TasLE 4.—Estimated physical and chemical

Classification
Depth
Soil series and map symbols from
surface
USDA texture Unified AASHO
Doak: Inches
Clay loam (DoB). 0-7 | Clayloam._._________________._ CL..________ A-6__ . __.
7-14 | Clay loam____________________ CL...o._..__ A-7_ ...
14-60 | Silty clay loam_._________.____. CL.._._..__ A-T_ ..
Stony clay loam (DsC). 0-7 Stony clay loam_______________ (0} PR, A-6______ ...
7-14 { Clay loam___________________. CL.._ .. _.__. A-7
14-60 | Silty clay loam________________ CL___.._____ A-7_ .
Fruita: )
Loam and clay loam (FaA, FbC). 0-4 | Loam to clay loam____________ MLtoCL__._| A-4__________
4-60 | Loam______________________._ MLtoCL_.__| A~4 _________
Fruitland:
Tine sandy loams and sandy clay loams (FrA, FrB, FsA, 0-12 | Sandy loam to sandy clay loam _| SMto SC____| A-4__________
FsB).
) 12-60 | Fine sandy loam_ __._______.____ SM._o._..__ A4 .
Sandy clay loams, stony substratum (FtA, FtB). 0-30 | Sandy loam to sandy clay loam__} SM__________ A-4__________
30-60 | Stony sandy loam. ____________ GM___.___._ | A-2_________
Genola:
Clay loams (GeA, GeB). 0-10 | Clay loam. ... ____________ Clio oo A-6__ . ..
10-60 | Loam_ - ___________ Moo A-6___ . .
Clay loam, saline (GsA). 0-10 | Clay loam________________.___ CL._________ A-6__________
10-60 | Loam_ . ____________ MLooooooooo A4 .
Gullied land (Gu). M 0 T (1) [C)
Hinman (HcA). 0-29 | Clay loam____________________ CL_._...____ A-6________.
29-60 | Gravelly clay loam____________ CL.eooa. A-6__ ... .
Luhon: .
Clay loams (LcB, LcC, Lt). (For Travessilla part of Lt, 0-30 | Clayloam____________________ CL.._ ... A-6_._______.
see Travessilla series.)
30-60 | Clay loam________________.___. CL_.__..___. A-6_________
Gravelly clay loam and stony clay loam (LgC, LsC). 0-10 | Gravelly and stony clay loam___.| GC__________ A2 __
10-60 | Clay loam____________________ CL_..______. A-6__________
Mack:
Clay loams (MaA, MaB, MaC). 0-14 | Clay loam_____.___________.___ CL_._ ... A6 _______.
14-60 | Loam_._______________________ SM._.__._. A4 ..
Gravelly clay loam (MgA). 0-10 | Clay loam________________.___ CL_____.____ A-6__________
ravely ey (Mg 10-60 | Toam_.______ ... 1111100 )Y S A4l
Menoken (MkA). (For Chacra part of MKkA, see Chacra
series.) 0-26 | Clay loam________________.___ CL._....__.. A6 _.__
Mesa:
Clay loams and stony clay loam (MIA, MIB, MIC, MtC, 0-16 | Clayloam____________________ CL._. ... ... A6 __
CkC).
16-32 | Gravelly clay loam____________ GC________._ A4 _____.
32-60 | Very gravelly clay loam________ GP. . A-2 o __
Gravelly clay loams (MoA, MoB, MoC). 0-8 | Gravelly clay loam____________ CL._ooooo. A-6__________
Gravelly clay loams, shale substratum (MsA, MsC). 0-8 | Gravelly clay loam.____________ CL_. - A6 __.
816 | Clayloam____________________ ClLi.o. ... A-6__________
16-30 | Gravelly clay loam__________.__ GC._________ A-4__________
Orchard:
Clay loams and gravelly clay loams (OcA, OcB, Og¢A, 0-19 { Clayloam___.._______________ CL._ ... A-6_____.___.
OgB). 19-46 | Gravelly loam___._____________ GO A-2_ _____._.
46-60 | Very gravelly loam____________ GP.. ... A-2_ .
Persayo (PeA, PeB, ChC, ChC2, CkC, CIC). 0-12 | Silty clay loam..__ ... ____ CL..__. .. A7 .
Poudre (Po). 0-14 | Loam.________________________ ML ____ A-H6 .
14-60 | Sandy loam.___.________________ SM__.___.__._ A-4 .

See footnotes.at end of table.
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Percent passing sieve size—
Permea- Available
bility water Reaction Salinity Dispersion Shrink-swell
No. 4 No. 10 { No. 200 capacity potential
4.7 2.0 (0.074
mm.) mm.) mm.)
Inches per
Inches per hour inch of soil
85-90 | 78-85 70-75 0.3-0. 5 . Mildly alkaline____._ Low._ oo ____ LoW. oo Moderate.
90-95 85-90 75-85 0. 2-0. 4 .19 | Mildly alkaline______ Low_ e Low. o _____ Moderate.
90-95 85-90 75-85 0.2-0 3 .19 | Mildly alkaline__..._. Low_ .. .___ Low_ oo ... Moderate.
75-85 70-80 70-75 0.3-0.5 .17 | Mildly alkaline______ Low_. .. _______ Low. ______.._____ Moderate.
90-95 85-90 | 75-85 0.2-0. 4 .19 | Mildly alkaline____._ Low_ .. Low. oo Moderate.
90-95 85-90 [ 75-85 0.2-0. 3 .19 | Mildly alkaline__.___ Low._ . ___._.__ Low_ ... Moderate.
90-95 80-85 50-60 1.0-1. 5 .16 | Mildly alkaline..___. Low_o oo .. Low_ ... Low.
90-95 80-85 55-65 0.75-1. 5 .16 | Mildly alkaline..___.| Low__.__.__.______ Low_ oo _____ Low.
95-~100 | 85-90 | 35-40 2.5-3.0 .12 | Moderately alkaline._| Low_ .. ______._ Lowo_o .. __.__ Low.
95-100 | 85-90 | 35-40 2.5-3.0 .1 | Moderately alkaline_.| Low_.____._______ Towo oo . Low,
95-100 | 85-90 | 35-40 2.5-3.0 .12 | Moderately alkaline__| Low_ oo _______ Lowo . Low.
30-40 | 20-25 | 15-20 ® ® ) F Low_ oo _.____ Low_ . _____ Low.
95-100 | 90-95 | 75-80 1.0-1. 5 . 17 | Moderately alkaline__{ Low____..____.___ Low_ oo Low,
85-90 75-80 | 50-65 1.0-1. 5 . 16 | Moderately alkaline-_| Low__.____._____ Lowo oo Low.
95-100 | 90-95 75-80 1.0-1.5 . 17 | Moderately alkaline..| Moderate to se- Moderate. ... Low.
. vere.
95-100 | 85-90 65-70 1.0-1.5 . 16 | Moderately alkaline__| Moderate to se- Moderate_-.___.__ Low.
vere.
® ™ ® ® ® (O T O e () oo ®.
90-95 | 85-90 | 75-80 0.2-0. 5 .19 | Mildly alkaline......| Low._ ... ___.._. Towo o _____ Moderate.
70-75 | 65-70 | 50-55 0.2-5.0 .19 | Moderately alkaline_.{ Low_.__.._______. Lowo oo ____ High.
95-100 | 90-95 | 75-80 0.5-1.0 .17 | Mildly alkaline._.___ Low_ oo Low_ o ___.____ Moderate.
70-75 | 65-70 | 55-60 0.75-1. 0 .15 | Moderately alkaline__| Low____.________ Low._ oo _______ Low,
45-50 | 40-45 | 20-30 1.5-2.0 .11 | Mildly alkaline.__.._ LoWe e Low__ . __.____ Low.
70-95 65-90 55~80 0.75-1. 0 . 15 | Moderately alkaline..| Low._.______..___ Low_ .o _.____ Low.
85-90 | 75-85 | 55-60 1.0-1.5 .16 | Mildly alkaline______ Low_____._______ Low._____._._____ Moderate.
85-90 | 75-85 | 35-45 1,020 . 14 | Mildly alkaline_.____ LoWe oo Low_____________ Low.
85-90 | 75-85 | 55-60 1.0-1.5 . 16 | Mildly alkaline..____ Low oo ... Low__ o ___._ Moderate.
80-90 | 75-85 | 35-45 1.0-2.0 . 14 | Mildly alkaline...__- Low__ . _______ Low_ . _______ Low.
95-100 | 90-95 | 75-80 0.5-1.0 .16 | Moderately alkaline..| Low__._______._. Lowo oo Moderate.
90-95 | 80-90 | 65-70 0.1-1.5 .17 | Mildly alkaline______ Low_ oo Low. . ________ Moderate.
55-60 45-50 35-40 2.0-4.0 . 07 | Moderately alkaline__| Low____.________ Low_____________ Low.
35-40 25-30 10-15 ® Q) Moderately alkaline..j Low.____.________ Low_ o .______ Low..
70-80 | 60-70 | 50-60 1.0-15 .14 | Mildly alkaline._____ Low_ o __.___ Low_ .. __ Low.
70-80 | 60-70 | 50-60 1.0-1.5 . 14 | Mildly alkaline..__._ Low_ oo .. Low_ oo _____ Low.
90-95 | 80-90 | 65-70 0.75-1. 0 .17 | Moderately alkaline_.| Low_ o uoe oo Low. .o ._.__. Moderate.
55-60 | 45-50 | 35-40 2.0-4.0 . 06 | Moderately alkaline..| Moderate to low.__| Low._._.__._____ Low.
80-85 70-75 55-65 0.75-2. 0 .16 | Mildly alkaline.._._ | Low______._____._ Low_ oo .. Moderate.
40-45 | 25-30 | 10-15 2.5-3. 0 .06 | Moderately alkaline..] Low_ .. __._______ Low_ oo ____ Low.
30-40 | 25-30 5-10 || Moderately alkaline_.| Low.__._______.__.__ Low_ __________ Low.
95-100 | 95-100 | 95-100 0.3-0. 5 . 21 | Moderately alkaline..| Moderate____.___.. Low. . ____ High.
95-100 | 85-90 | 65-70 2. 0-2. 5 . 18 | Mildly alkaline._____ Moderate. .. _..___ Low_____________ Low.
95-100 | 85-90 | 40-50 3.0-40 13 | Moderately alkaline..| Moderate_______.__ Lowo oo ____ Low.
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T aABLE 4.—FEstimated physical and chemical

Classification
Depth
Soil series and map symbol from
surface
USDA texture Unified AASHO
Inches
Rance (RaA, RaB, RaC, CIC). 0-40 | Clay loam._ ... ________ CL___._.____ .. A-6_________.
Ravola (RI). 0-8 Clay loam. ..o ____.__ Clioooo___._ A-7_ .
860 | Loam_ . ___. ML.._______. A6 ..
Rock outcrop, Rough broken land, and Rough stony land ) G T O P () I () e
(Rr, RtC, RtE, Ru, Rv, Rw, Ry).
Saline wet land (Sa). ") ) (€ P (€ I
Salt Lake (Sc). 0-60 | Clay oo CH_ ... _.___ A-T ..
Sandy land (Sd). 0-60 | Finesand._ ..o ___________ SP . A-3_ . ____.
Shavano (ShB, ShC). 0-7 Sandy clay loam__________.___ SM______..___ A2 ________
7-26 | Sandy clay loam__.____________ SM________.. A-2_ ..
Travessilla (TrC, Lt). 0-8 Fine sandy loam. __.___.______ SM_______._. A-2 o ___._
Uncompahgre:
Clay loams (Uc, Ug). 0-10 | Clay loam_._._______________. CL__________ A-6___ ... __
10-60 | Loam_ oo .. ML__________ A-4__________
Fine sandy loam (Uh). : 0-8 Fine sandy loam. . ________.___ SM____.._.__. A-2_ . ______.
830 | Loam_ . ______ . ____________ ML__._______ A4 _____.
30-60 | Sand and gravel..__.._________ GPor GW___.| A-1to A-2___
Gravelly loam (Um). 0-10 | Gravelly loam_________________ ML . . __. A4 _ . ___
Loams (Un, Uw). 0-60 | Loam_______ . _______ ML____._____ A4 .
Vernal:
Clay loams and gravelly clay loams (VeA, VeB, VgA, 0-18 | Clay loam_ . _.____________ CL__ .. A6 .
VgB). 18-60 | Sand and gravel.___._________._ GP-GM ______ A-1_ o
Wet alluvial land (Wa). ® [ T R [ TR [ JR
Woodrow (WoA). 0-60 | Clay loam_ ... _._______._.__ Cl_ ... A-T. .

! Properties not estimated.

TABLE 5.—FEngineering

Suitability as a source of—

Soil series and map symbols Highway location
Topsoil Sand Gravel Road fll
Alluvial land (Al)..____.._______ Fair._..____ Fair if washed Fair if washed Fair to good..._| Falr to poor, depending on
and screened. and screened. drainage and salinity.

Badland (Ba). oo _____.__._ Poor_______ Unsuitable...__. Unsuitable_..__. Poor__ . .______._ V ery poor; shallow to shale.__
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Percent passing sieve size—
Available . .
Permea- water Reaction Salinity Dispersion Shrink-swell
No.4 | No. 10 | No. 200 bility capacity potential
(4.7 (2.0 (0.074
mm,) mm.) mm.)
Inches per
Inches per hour inch of soil
85-90 | 75-80 65-70 0.75-1. 0 0. 18 | Moderately alkaline..| Moderate__.__.____ Moderate....-_.. Mloglelll‘ate to
high,
95-100 [ 90-95 | 85-90 0.3-0. 5 .21 | Moderately alkaline_.| Low_____________ Low____o______ Mf)gleﬁate to
high.
95-100 | 85-90 | 65-70 1.5-2. 5 . 17 | Moderately alkaline_.| Low__.__.________ Lowo oo ___ Moderate.
® ® ® ® ® () e 1 T ) TR, ®.
® 0] o O] ® [ P [ [ T .
95-100 | 90-95 85-90 0.1-0. 3 .21 | Mildly alkaline___._. Moderate ... .- LOW. e High.
100 | 95-100 5 5.0-6. 0 . 08 | Mildly alkaline__.___ Low_ e Low_ oo ___.__ Low.
95-100 | 85-90 | 25-35 1.75-2. 5 .14 | Mildly alkaline______ Low. oo __ Low o oo ... Low.
75-80 | 85-90 | 25-35 1.5-2.0 .13 | Moderately alkaline..| Low_ ... .___. Low____ oo ____ Low.
80-85 | 75-80 | 20-30 3.0-4. 5 .10 | Moderately alkaline..| Low._.._______.__ Low_ oo _o___.__ Low.
90-95 | 80-90 | 65-70 1.0-1.5 . 18 | Moderately alkaline._| Moderate-to low.._| Low_..___________ Moderate:
85-90 | 75-85 [ 50-60 2.0-3.0 . 15 | Moderately alkaline_.| Moderate to low...| Low_____________ Low.
90-95 | 75-80 | 25-30 3.0-5.0 . 12 ) Moderately alkaline_.| Low.._..._.___.__ Low_ oo ___ Low.
90-95 | 75-80 | 65-70 2.0-2. 5 .15 | Moderately alkaline..| Low_____.________ Low_ ... _____. Low.
25-35 10-15 5 ® Q] Mildly alkaline___.._ Low_ .. Low_ oo __ Low.
65-70 | 55-60 | 50-55 2.5-3. 5 . 14 | Moderately alkaline._| Low_ ..o __ Lowo oo .. Low.
85-90 75-85 60-65 2.0-3.5 .16 | Moderately alkaline..| Low. . ._—-_.__ Low_ o .. ... Low.
85-90 | 75-80 | 65-70 0.75-1. 5 .19 | Mildly alkaline...__. LoWoweo oo Tow_ ... Moderate.
15-20 | 10-15 5-10 ™ ® Moderately alkaline._| Low_. ..o ._____ Low eoee o Low.
! 0 1 1 R IO JN G VO O .
85-90 | 80-85 | 75-80 0.3-0. 5 . 17 | Moderately alkaline..| Low_____._____.__ Low_ . -_._ Mgdeﬁate to
igh.

2 No estimates of the engineering properties of these land types were made.

partly Luhon soils.

See Travessilla and Luhon series.

interpretations for soils

RtC and RtE are partly Travessilla soils, and Rtk is

Farm ponds

Degree of limitation for—

Dikes and diver- Agricultural
sions drainage Irrigation
Reservoir area Embankment Filter fields for Homesites
sewage disposal
Fair to good in Fair; moderate Fair to good if Moderate or high | Fair to good Severe_._.____.. Severe.
areas with low seepage. properly com- water table in where both
salinity. pacted. some areas. salinity and
water table are
low.
Very poor; Poor; saline; Poor; erodible; Poor; slow in- Not suitable; Severe; slow in- | Severe.
erodible; saline. shallow to shale. saline. ternal drainage. shallow; saline. ternal drain-
age.
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TasLe 5.—Engineering

Soil series and map symbols

Suitability as a source of—

Highway location

Topsoil Sand Gravel Road fill
Billings:
Gravelly clay loams (BcA, Fair._______| Poor___________ Poor___________ Fair in upper- Poor stability and bearing
BcB, BeC). most 12 value.
inches, poor
below depth
of 12 inches.
Silty clays (BdA, BdB, BdC)__-_| Poor_.._._._ Unsuitable_..___ Unsuitable_..___ Poor___________ Poor stability and bearing
value.
Silty clay, loamy substratum Poor..____. Unsuitable..____ Unsuitable._____| Poor__________. Poor stability and bearing
(BeA). value in uppermost 3 feet;
fair to good below depth
of 3 feet.
Silty clays, shale substratum Poor....__. Unsuitable._.___ Unsuitable______ Poor-. - _______ Poor stability and bearing
(BfA, BfB) value; shale substratum
undesirable.
Silty clay loams (BgA, BgB, Poor_....__ Unsuitable_____. Unsuitable______ Poor___.______. Poor stability and bearing
BgC). value.
Silty clay loam, gravel sub- Poor_______ Fair if washed Good if washed | Poor to depth Poor stability and bearing:
stratum (BhA). and screened. and screened. of 4 feet, good value; good substratum
below depth drainage.
of 4 feet.
Silty clay loams, shale sub- Poor_______ Unsuitable._.___ Unsuitable..__ - Poor_ .. ___ Poor stability and bearing
stratum (BkA, BkB). value; shale substratum
undesirable.
Blanyon:
Silty clay loam (BnB).___._____ Poor-._____ Unsuitable..____ Unsuitable._____ Poor_ - __ Poor stability and bearing
value.
Silty clay loam, moderately Poor.______ Unsuitable______ Unsuitable_.____ Poor_ .. _.._. Poor stability and bearing
wet variant (Bp). value; high water table.
Bostwick:
Fine sandy loam, coarse sub- Good.______ Fair if washed Poor_- .- ___._.. Good_ _________ Good stability and bearing
soil variant (BrC). and screened. value; well drained.
Gravelly loam (BsB)_._...____ Fair to Poor.._________ Fair in upper- Fair_._ . _.__ Fair stability and bearing
‘ good. most 12 value; well drained.
inches if
washed and
screened.
Loams (BtA, BtBBtC)._._.__. Good......_| Poor___________ Poor....___.____ Tair____________ Fair stability and bearing
value; well drained.
Stony loams (BwB, BwC, BwD)_| Poor__..____ Poor___ . _____ Fair if washed Fair to good.__..| Good stability and bearing

and screened.

value; well drained.
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Dikes and diver-
sions

Farm ponds

Reservoir area

Embankment

Agricultural
drainage

Irrigation

Degree of limitation for—

Filter fields for
sewage disposal

Homesites

Subject to erack-
ing on drying;
low stability;
erodible.

Subject to erack-
ing on drying;
low stability;
erodible.

Subject to crack-
ing on drying;
low stability;
erodible.

Subject to erack-
ing on drying;
erodible.

Subject to erack-
ing on drying;
low stability;
erodible.

Subject to
cracking on
drying;
erodible,

Subject to
cracking on
drying;
erodible.

Subject to
cracking on
drying;
erodible.

Subject to
cracking on
drying;
erodible.

Good stability;
slow permen-
bility if
compacted;
moderately
erodible.

Moderate
stability; slow
permeability if
compacted.

Moderate
stability; slow
permeability if
compacted,

Good stability;
slow permea-
bility if
compacted.

Fair; subject to
moderate seep-
age and piping.

Good if bottom is
properly com-
pacted.

Poor; subject to
moderate seep-
age.

Poor; subject to
seepage and
piping.

Subject to moder-
ate seepage.

Poor; subject to
high seepage.

Poor; subject to
seepage and
piping.

Good; low seepage.

Good; low seepage.

Poor; subject to
high seepage.

Fair; moderate
seepage.

Fair; moderate
seepage.

Poor; high seepage.

Poor stability;
erodible.

Poor stability;
erodible.

Poor stability;
erodible.

Poor stability;
erodible.

Poor stability;
erodible.

Poor stability;
erodible.

Poor stability;
erodible.

Poor stahility;
erodible.

Poor stability;
erodible.

Good stability;
slow permea-
bility if
compacted.

Moderate sta-
bility; slow
permeability if
compacted.

Moderate
stability.

Good stability;
slow permea-
bility if
compacted.

Slow internal
drainage; sub-
jeet to buildup
of water table.

Slow internal
drainage; sub-
ject to buildup
of water table.

Fair to good

internal drain-
age.

Slow internal
drainage.

Slow internal
drainage.

Good substratum
drainage.

Slow internal
drainage.

Slow internal
drainage;
subject to
buildup of .
water table.

Poorly drained____

Well drained_.____

Well drained._____

Well drained__.___

Well drained._____

Moderately well
suited on slopes
of less than
about 4 percent.

Moderately well
suited on slopes
of less than
about 5 percent.

Moderately well
suited.

Poorly suited;
subject to
buildup of
water table.

Moderately well
suited on slopes
of less than 5
percent.

Moderately well
suited.

Poorly suited;
slow internal
drainage.

Moderately well
suited on slopes
of less than
about 5 percent.

Poorly suited
without major
drainage.

Very erodible on
slopes of 5 to 10
percent.

Moderately well
suited.

Moderately well
suited on slopes
of less than 5
percent.

Poorly suited._.___

Severe; slow in-
ternal drain-
age.

Severe; slow in-
ternal drain-
age.

Moderate;
moderate
internal
drainage.

Severe; slow
internal
drainage.

Severe; slow
internal
drainage.

Moderate;
moderate
internal
drainage.

Severe; slow
internal
drainage.

Severe; subject
to buildup of
water table.

Severe; high
water table.

Slight; well
drained.

Moderate;
moderate
internal
drainage.

Moderate;
moderate
internal
drainage.

Moderate;
moderate
internal
drainage.

Severe.

Severe.

Moderate.

Severe.

Severe.

Moderate.

Severe.

Severe.

Severe.

Slight.

Moderate or
slight.

Moderate.

Moderate.
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TasLe 5.—FEngineering

Soil series and map symbols

Suitability as a source of—

Highway location

Topsoil Sand Gravel Road fill

Cerro (CeB, CeC)ocemoo. Fair____._. Fair if washed Good if washed | Fair to good.._.| Good stability and bearing

and screened. and screened. value; well drained.

Chacra (MkA). (For Menoken Fair_____.__| Unsuitable_.____ Unsuitable...___ Fair to poor._.._ Poor stability and bearing

part of MkA, see Menoken value; high in gypsum;

series.) moderately shallow to
shale.

Chipeta:

Silty clays (CeA, CeB, ChC, Poor__.____ Unsuitable_.____ Unsuitable....__ Poor___________ Poor stability and bearing
ChC2, CkC, CIC). (For value; shallow to shale.
Persayo part of ChC, ChC2,

CkC, and CIC. see Persayo
series; for Mesa part of
CkC, see Mesa series; and
for Rance part of CIC, see -
Rance series.)

Christianburg (CmA, CmC)_.____ Poor___.... Unsuitable..____ Unsuitable______ Poor.__________ Poor stability and bearing
value; high shrink-swell
potential.

Colona:

Clays (CoA, CoC)oveocooC Poor....___ Unsuitable_.____ Unsuitable._____ Poor..-__._.. Poor stability and bearing

value.

Clay, gravel substratum (CsA).| Poor__._.__ Fair below Good below Poor to depth Poor stability and bearing

depth of 36 cdepth of 36 of 36 inches. value.
inches if inches if

washed and washed and

scereened. screened.

Doak:

Clay loam (DoB)uccacecaao- Fair__._____| Unsuitable______ Unsuitable_...__ Fairo.._________ Fair stability and bearing

value.

Stony clay loam (DsC)________ Poor___-._. Poor___________ Fair if washed Fair...oooo-o.. Fair stability and bearing

and screened. value.

Fruita:

Loam and clay loam (FaA, Good-_____ Fair below Fair below Good-_________ Good stability and bearing
FbC) depth of 30 depth of 30 value; well drained.
inches if inches if
washed and washed and

screened. screened.

Fruitland:

Fine sandy loams and sandy Good______ Fair if washed Fair if washed Good__________ Good stability and bearing
('i_lag)loams (FrA, FrB, FsA, and screened. and screened. value; well drained.

sB).
Sandy clay loams, stony sub- Good_..__. Fair if washed Fair if washed Gooduoo___. Good stability and bearing

stratum (FtA, FtB).

and screened.

and screened.

value; well drained.
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Dikes and diver-
sions

Farm ponds

Reservoir area

Embankment

Agricultural
drainage

Irrigation

Degree of limitation for—

Filter fields for
sewage disposal

Homesites

Good stability;
slow
permeability if
compacted.

Poor stability;
subject to
cracking on
drying;
erodible.

Poor stability;
erodible.

Subject to
cracking on
drying; poor
stability;
erodible.

Poor stability;
erodible.

Poor stability;
erodible.

Fair stability;
moderately
erodible.

Fair stability;
moderately
erodible.

Good stability;
slow perme-
ability if com-
pacted.

Erodible; mod-
erately slow
permeability if
compacted.

Good stability;
moderate per-
meability if
compacted;
stony below
depth of 30
inches.

Poor; moderate to
high seepage.

Poor: subject to
seepage and

piping.

Poor; subject to
seepage.

Good; low
seepage.

Fair to good; low
seepage.

Poor; subject to
moderate or
high seepage.

Fair; subject to
moderate
seepage.

Fair; subject to
moderate
seepage.

Poor; subject to
moderate seep-
age.

Poor; subject to
high seepage.

Poor; subjeet to
high seepage.

Good stability;
slow permea-
bility if com-
pacted.

Poor stability;
subject to
cracking on
drying;
erodible.

Poor stability;
subject to
cracking.

Poor stability;
erodible.

Poor stability;
erodible.

Poor stability;
erodible.

Fair stability;
moderately
erodible.

Fair stability;
moderately
erodible.

Good stability;
slow permeabil-
ity if compac-
ted.

Erodible; mod-
erately slow
permeability if
compacted.

Good stability;
moderate per-
meability if
compacted.

Well drained__.___

Slow internal
drainage,

Very slow internal
drainage.

Very slow internal
drainage.

Slow internal
drainage.

Good substratum
drainage.

Well drained; in-
ternal drainage
moderately
slow.

Well drained;
internal drain-
age moderately
slow.

Well drained______

Well drained______

Well drained....__

Moderately well
suited on
slopes of less
than 5 percent.

Poorly suited;
subject to
buildup of
water table.

Poorly suited;
shallow; some
steep slopes.

Difficult to
manage; slow
rate of water
intake.

Moderately well
suited on
slopes of less
than about 4
percent.

Moderately well
suited.

Moderately well
suited on
slopes of less
than 5 percent.

Moderately well
suited on slopes
of less than 5
percent.

Well suited on
moderate
slopes.

Well suited;
eagily tilled.

Moderately well
suited.

Moderate or
slight; fair to
good internal
drainage.

Severe; slow in-
ternal
drainage.

Severe; slow in-
ternal
drainage.

Severe; slow in-
ternal
drainage.

Severe; slow
internal
drainage.

Moderate;
slight below
depth of
about 3 feet.

Severe; slow
internal
drainage.

Moderate or
severe;
moderate
internal
drainage.

Slight; well
drained.

Slight; well
drained.

Slight; well
drained.

Moderate or
slight.

Severe.

Severe.

Severe.

Severe.

Moderate.

Moderate.

Moderate.

Slight.

Slight.

Slight.
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TABLE 5.—Engineering

Suitability as a source of—
Soil series and map symbols : Highway location
Topsoil Sand Gravel Road fill
Genola:
Clay loams (GeA, GeB)_.____. Fair to Fair below Unsuitable_.____ Good_ ... Good stability and bearing
good. depth of 30 value; well drained.
inches if
washed and
screened,

Clay loam, saline (GsA)_..____ Poor._.___. Fair below Unsuitable_.____ Fair- . o.___.__. Good stability and bearing
depth of 30 value; high water table;
inches if moderate salinity.
washed and
screened.

Gullied land (Gu) oo oo ___ Poor_______ Unsuitable.._.__ Unsuitable..____ Fair to poor_ - .| () oo __
Hinman (HcA) ... Poor.______ Fair below Fair below Poor to depth Poor stability and bearing
depth of 30 depth of 30 of 30 inches; value,
inches if inches if fair below
washed and washed and depth of 30
screened, screened. inches.
Luhon:
Clay loams (LeB, LeC)_______ Fair_______ Poor._._____.__ Fair below Fair to good.__..| Moderate stability and
depth of 30 bearing value.
inches if
washed and
screened.

Gravelly clay loam and stony Poor_._____ Poor ... Fair if washed Fair to good-.._| Moderate stability and bear-

clay loam (LgC, LsC). and screened. ing value.

Undifferentiated (Lt). (For Poor__ ... Poor. ... _ Fair if washed Fair .. .____ Moderate stability and bear-

Travessilla part of Lt, see and screened. ing value.
Travessilla series.)
Mack:
Clay loams (MaA, MaB, Good______. Fair if washed Good if washed | Good_.___..-.-. Good stability and bearing
MaC). and screened. and screened. value; well drained.
Gravelly clay loam (MgA)_____ Fair__._._-_ Fair if washed Good if washed | Good_______.___ Good stability and bearing
and screened. and screened. value; well drained.
Menoken {(MkA)., (For Chacra | Fair________ Unsuitable___.-_ Unsuitable....__ Fair to poor.____ Poor stability and bearing
part of MkA, see Chacra value; high in gypsum;
series.) moderately shallow to shale.

Sea footnote at end of table.
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Farm ponds

Degree of limitation for—

Dikes and diver- Agricultural
sions drainage Irrigation
Reservoir area Embankment Filter fields for Homesites
sewage disposal

Good stability; Fair; subject to Good stability; Well drained-_____| Well suited_.._.___ Moderate or Slight.

slow perme- moderate seep- slow perme- slight below

ability if com- age. ability if com- depth of 30

pacted. pacted. inches,
Good stability; Fair; subject to Slow permeability | Poorly drained.___| Poorly suited Severe; high Severe.

slow perme-

ability if com-
pacted; mod-
erate salinity.

Poor stability;
subject to
cracking on
drying; slow
permeability.

Moderate sta-
bility; slow
permeability if-
compacted.

Moderate sta-
bility ; slow per-
meability if
compacted.

Good stability;
slow perme-
ability if com-
pacted.

Good stability;
slow permea-
ability if com-
pacted.

Poor stability;
subject to crack-
ing on drying;
erodible.

moderate seep-
age.

Fair to good; low
seepage.

Fair; moderate
seepage.

Poor; moderate
seepage.

Unsuitable; sub-
ject to seepage.

Poor; subject to
moderate or
high seepage.

Poor; subject to
moderate or
high seepage.

Poor; subject to
seepage and
piping.

if compacted.

Poor stability;
subject to
cracking on
drying; slow
permeability.

Moderate sta-
bility ; slow
permeability if
compacted.

Moderate sta-
bility; slow per-
meability if
compacted.

Good stahility;
slow perme-
ability if com-
pacted.

Good stability;
slow perme-
ability if com-
pacted.

Poor stability;
subject to crack-
ing on drying;
erodible.

Slow internal
drainage to
substratum.

Well drained

‘Well drained______

Well drained._____

Well drained__.__._

Well drained______

Slow internal
drainage.

without drain-
age.

Unsuitable..___.___

Moderately well
suited.

Moderately well
suited on slopes
of less than
about b percent.

Poorly suited;
steep slopes.

Unsuitable;
shallow.

Well suited on
slopes of less
than about 5
perecent.

Well suited; good
water-holding
capacity.

Poorly suited;
subject to
buildup of
water table.

water table.

Severe; un-
suitable.

Moderate below
depth of 30
inches.

Moderate; mod-
erate internal
drainage.

Moderate or
slight; mod-
erate internal
drainage.

Severe; slow in-
ternal drain-
age.

Slight; well
drained.

Slight; well
drained.

Severe; slow in-
ternal drain-
age.

Severe; un-
suitable.

Moderate.

Moderate.

Moderate.

‘Severe.

Slight.

Slight.

Severe.
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TABLE 5.—Engineering

Soil series and map symbols

Suitability as a source of—

Highway location

Topsoil Sand Gravel Road fill
Mesa:
Clay loams (MIA, MIB, MIC, Fair to Fair if washed Good if washed | Good..__._-___- Good stability and bearing
CkC). good. and screened. and screened. value; well drained.
Gravelly clay loams (MoA, Poor_____.. Fair oo __ Good if washed | Good_..___.____ Good stability and bearing
MoB, MoC). and screened. value; well drained.
Gravelly clay loams, shale Poor_..._._ Fair to depth of | Good to depth Good to depth Good stability and bearin
substratum (MsA, MsC). 30 inches. of 30 inches of 30 inches. value to depth of 30 inches;
if washed and shale at depth of more
sereened. than 30 inches.
Stony clay loam (MtC)___.---- Poor__.._.. Poor.___.._____ Good if washed | Fair to good; Good stability and bearing
and screened. large stones. value; stony.
Orchard:
Clay loams (OcA, OcB)_._.._. Fair_._____ Fair if washed Good if washed | Good; stony..._{ Good stability and bearing
and screened. and screened. value; well drained.
Gravelly clay loams (OgA, Poor.______ Fair if washed Good if washed | Good to depth Good stability and bearing
OgB). and screened. and screened. of 40 inches. value.
Persayo (PeA, PeB, ChC, ChC2, | Poor_____._ Unsuitable..____| Unsuitable...___| Poor___________ Poor stability and bearing
CkC, CIC). value; shallow to shale.
Poudre (Po) - cccmco o acaaeee Good._____. Fair if washed Poor______.____ Poor; highly Poor stability and bearing
and screened. micaceous. value; high water table.
Rance (RaA, RaB, RaC, CIC)....} Poor._____. Poor_._.o_._ .. Fair if washed Poor____.______ Poor stability and bearing
and screened. value; high in gypsum;
erodible.
Ravola (Rl)ecc oo Fair. ... Unsuitable..____ Unsuitable..___ . Fair_ . ________. Fair stability and bearing
value; well drained.
Rock outerop, Rough broken Unsuitable..| Unsuitable______ Unsuitable.._ - __ Unsuitable_.____ Very shallow to sandstone or
land, and Rough stony land shale.
(Rr, RtC, RtE, Ru, Rv, Rw,
Ry).
Saline wet land (Sa).________._ Unsuitable_.] Poor_..__._...___ Poor__ . ... Poor.__________ Poor; high water table; high

salinity.
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Dikes and diver-
sions

Farm ponds

Reservoir area

Embankment

Agricultural
drainage

Irrigation

Degree of limitation for—

Filter fields for
sewage disposal

Homesites

Good stability;
slow perme-
ability if com-
pacted.

Good stability;
slow perme-
ability if com-
compacted.

Good stability;
slow perme-
ability if com-
pacted.

Good stability;
slow perme-
ability if com-
pacted.

Good stability;
slow permea-
bility if com-
pacted.

Moderate sta-
bility; slow
permeability if
compacted.

Poor stability;
subject to
cracking on
drying;
erodible,

Poor stability;
moderately
erodible.

Poor stability;
subject to
cracking on
drying; high in
gypsum.

Fair stability;
slow permea-
ability if com-
pacted;
erodible.

Poor; shallow;
stony.

Fair to poor; high
salinity; poor
stability;
erodible,

Poor; subject to
moderate or
high seepage.

Poor; subject to
moderate or
high seepage.

Poor; subject to
moderately
high seepage.

Poor; subject to
high seepage.

Poor; subject to
high seepage.

Poor; subject to
high seepage.

Fair; subject to
moderate seep-
age.

Poor; subject to
moderate or
high seepage.

Poor; subject to
very high seep-
age and piping.

Fair; subject to
moderate seep-
age.

Unsuitable; shal-
low to sand-
stone or shale;
steep slopes.

Poor; subject to
moderate or
high seepage.

Good stability;
slow perme-
ability if com-
pacted.

Good stability;
slow perme-
ability if com-
pacted.

Good stability;
slow perme-
ability if com-
pacted.

Good stability;
slow perme-
ability if com-
pacted.

Good stability.___

Fair; moderate
stability; slow
permeability if
compacted.

Poor stability;
subject to
cracking on
drying; erodible.

Poor stability;
erodible.

Poor stability;
subject to
cracking on
drying; high in
gypsum.

Fair stability;
slow permea-
bility if ¢om-
pacted.

Shallow; stony..__

Fair to poor; high
salinity; poor
stability;
erodible.

Well drained;
minor areas
have high water
table.

Well drained;
minor areas
have high water
table.

Internal drainage
restricted by
shale at depth
of more than
30 inches.

Well drained.___.._

Well drained__.___

Well drained.______

Slow internal
drainage.

High water table;
poorly drained.

Normally well
drained, but
subject to build-
up of water
table on shale.

Well drained._____

Slow internal
drainage; shal-
low.

Poorly drained._. ..

Well suited; erod-
ible on slopes of
more than 5
percent.

Well suited; erod-
ible on slopes
of more than
about 5 per-
cent.

Moderately well
suited on slopes
of less than
about 5 percent.

Poorly suited;
steep slopes;
stony surface.

Moderately well
suited on slopes
of less than
about 5 per-
cent.

Tillage difficult
because of high
content of
stones and
gravel.

Poorly suited_____

Moderately well
suited if
drained.

Poorly suited.____

Well suited_._.___

Unsuitable;
stony, steep,
and shallow.

Unsuitable with-
out drainage.

Slight; well
drained.

Slight; well
drained.

Severe_____..___

Slight; well
drained.

Slight; well
drained.

Slight; well
drained.

Severe if not
drained.

Severe; subject
to buildup of
water table.

Moderate or
slight.

Severe; shallow..

Severe; slow in-
ternal drain-
age.

Slight.

Slight.

Severe.

Moderate.

Slight.

Slight.

Severe.

Severe.

Severe.

Slight.

Severe.

Severe.
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TasLe 5.—Engineering

Soil series and map symbols

Suitability as a source of—

Highway location

Topsoil Sand Gravel Road fill
Salt Lake (S¢)cococoonoeoao Poor___.___ Unsuitable.._ .- Unsuitable..____ Poor___ ... Poor stability and bearing
value; moderate water
table.
Sandy land (Sd)-o e oos Poor.._____ Good.o .o __ Unsuitable..____ Poor.o - Moderate stability and bear-
ing value; well drained.
Shavano (ShB, ShC) oo -__- Fairo._____ Good if washed | Pooro..._.___. Good______.__. Good stability and bearing
and screened. value; well drained.
Travessilla (TrC, Lt) oo Poor.______ Poor..-___.__. Unsuitable__.___ Poor.. - __.___ Shallow to sandstone....-__-_
Uncompahgre:
Clay loams (Uc, Ug)-— oo Fair_______ Good if washed | Poor__...__.__. Fair. . _____. Fair stability and bearing
and sereened, value; moderate to high
water table.
TFine sandy loam, gravelly loam, Good. - --...| Good if washed | Fair to good if Good-- .. _. High water table common_.__
and loam (Uh, Um, Un, and screened. washed and
Uw). screened.
Vernal:
Clay loams (VeA, VeB)...___. Fair. ... __ Good below Good below Good__ ... _.__ Good stability and bearing
depth of 18 depth of 18 value; well drained.
inches if washed inches if washed
and screened. and screened.
Gravelly clay loams (VgA, Poor.__.___ Good below Good below Good.__._____ Good stability and bearing
VgB). depth of 18 depth of 18 value; well drained.
inches if washed inches if washed
and screened. and screened.
Wet alluvial land (Wa)..____-.__ Poor-._____ (G € I G Subject to flooding and high
water table,
Woodrow (WoA)_ ... Fair.______ Unsuitable______ Unsuitable______ Poore.oo_. Poor stability and bearing

value; high water table
common.

I Properties not estimated.
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Farm ponds

Degree of limitation for—

Dikes and diver- Agricultural
sions drainage Irrigation
Reservoir area Embankment Filter fields for Homesites
sewage disposal
Poor stability; Good; low seepage.| Poor stability; Slow internal Moderately well Severe; slow in- | Severe.
subject to subject to drainage. suited if ternal drain-
cracking on cracking on drained. age.
drying. drying.
Poor; rapid per- Poor; subject to Poor; rapid per- Well drained_ ... __ Unsuitable; low Slight; well Severe.
meability; very high meability; water-holding drained.
erodible. seepage. erodible. capacity;
erodible.
Good stability; Poor; subject to Good stability; Well drained____ .. Moderately well Moderate; Slight.
slow perme- seepage. slow perme- suited on slopes sandstone.
ability if com- ability if com- of less than
pacted; mod- pacted; mod- about 5 per-
crately erod- erately erod- cent.
ible. ible.
Poor; shallow; Poor; subject to Poor; shallow; Slow internal Unsuitable; Severe; shallow__| Severe.
moderate per- seepage through moderate per- drainage; shallow; erod-
meability. fractured sand- meability. shallow. ible.
stone.
Fair stability; Poor; subject to Fair stability; High water table Moderately well Severe; high Severe,
slow perme- moderate seep- slow perme- common. suited if water table.
ability if com- age. ability if com- drained.
pacted; erod- pacted; erod-
ible. ible.
Fair stability; Poor; subjeect to Fair stability; High water table Moderately well Severe; high Severe.
slow perme- high seepage. slow perme- common. suited if water table.
ability if com- ability if com- drained.
pacted; erod- pacted.
ible.
Fair to depth of Unsuitable; sub- Fair to depth of Well drained______ Moderately well Slight; well Slight.
18 inches; ject to high 18 inches; suited; requires drained.
shallow to seepage. shallow to frequent irriga-
gravelly and sandy and tion.
sandy material. and gravelly
material.
Fair to depth of Unsuitable; sub- Fair to depth of Well drained______ Moderately well Slight; well Slight.
18 inches; shal- ject to high 18 inches; shallow suited; requires drained.
low to gravelly seepage. to sandy and frequent irriga-
and sandy gravelly ma- tion.
material. terial.
[ Unsuitable; sub- (O T Subject to flood- Unsuitable; sub- Severe; high Severe.
jeet to high ing and high ject to flood- water table.
seepage. water table. ing.
Poor stability; Good; low seep- Poor stability; Slow internal Moderately well | Severe; slow Severe.

subject to
cracking on dry-
ing; slow per-
meability if com-
pacted.

age.

subjeet to
cracking on dry-
ing; slow per-
meability if
compacted.

drainage; sub-
ject to buildup
of water table.

suited; subject
to buildup of
water table.

internal
drainage.

219-981—67——-5
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It has previously been pointed out that an increase
in elevation in this Area has a dirvect relationship to
precipitation, and an inverse relationship to temperature.
Bostwick Park and the foothills receive greater amounts
of precipitation than other parts of the Area, and they
have cooler temperatures, which increase the effectiveness
of the moisture. The result is the same as that of an
increase in the total amount of precipitation.

Temperature influences soil genesis in other ways, but
the precise effect is difficult to characterize. For ex-
ample, soil temperature strongly influences microbiologic
activity, which figures prommently in soil genesis. In
the absence of precise data, only generalizations can be
made concerning this effect of temperature. At the
Montrose Weather Station, the average air temperature
is below freezing during December, January, and Febru-
avy and fairly cold during November and March. For
these 5 months of each year, the soil temperature is such
as to reduce drastically the amount of microbiologic
activity in the soils. For the rest of the year, the soil
temperature is favorable to microbiologic growth and
activity.

Other effects of temperature on plant growth and
chemical activity can be shown, but it is impossible to
evaluate the rvesults precisely. Moreover, it is important
to an understanding of soil genesis in the Delta-Montrose
Area not to consider temperature and precipitation as
separate and distinet forces. It is the combined effect
of temperature and precipitation and the other factors
of soil genesis that results in the formation of a specific
soil.

Living organisms

Living organisms that affect soil formation can be
divided, on the basis of physical size, into macro and
micro groups, and the macro group into animal and
vegetable life.

The macrobiologic group includes the visible plants and
animals that live in or on the soil. The effect of vegeta-
tion is of greater significance in this Area than the effect
of animal life, which is likely to be limited to physical
changes of a local nature.

The composition and density of plant growth differ
between the broad geographic divisions of the Area and,
less obviously, exist among the different soils in a given
landscape. The strongest contrast is that between the
vegetation of Bostwick Park and the southeastern foot-
hills and that of the rest of the survey Area. Most of
the Area has a mnative cover of grass, sage, weeds, and
saltbush and produces a relatively small amount of vege-
tation annually. Bostwick Park and the foothills have
a heavier growth of grass, brush, and scattered trees.

Throughout most of the Arvea, the yearly return of
organic matter to the soil is small and a large proportion
of it is in the form of roots. Consequently, the soils
have relatively small amounts of organic matter in their
surface horizons, slightly greater amounts in subsurface
horizons, and a rapid decrease in organic-matter con-
tent below a depth of 6 or 8 inches. As a result of this
distribution of organic matter, the soils have a fragile,
crustlike, vesicular, poorly aggregated surface horizon
1 or 2 inches thick overlying more stable and more firmly
aggregated subsurface and subsoil horizons. In Bost-

wick Park and the foothills, where the supply of mois-
ture is more ample, larger amounts of organic matter
are returned to the soil. Not only is the total organic-
matter content higher, but organic matter is to be found
at, greater depths. Decomposition is slower, and the
products of decomposition impart darker colors to the
soil.

Lesser differences in the vegetative cover on the well-
drained soils in any given landscape can, in many cases,
be related to specific soil characteristics. In these in-
stances, it is difficult to determine if there has been any
significant effect on soil genesis, or if the differences in
the vegetation are not, themselves, the result of differ-
ences in soil characteristics and of a somewhat different
environment, for plants.

In this Area, the effect of vegetation depends more
on the amount of vegetation than on the composition of
the vegetation. For example, in the drier parts of the
Avea there are spots where runoff water accumulates
and the plant cover is denser than in the immediate vi-
cinity. In such places the soils resemble those in Bost-
wick Park. Similar local variations in Bostwick Park
result in surface horizons that ave thicker and darker
than ordinary.

Animal life has affected soil genesis in the Delta-Mont-
rose Area to a lesser relative extent. Some mixing of
soil by rodents and earthworms is common in all soils,
but in general, in the Delta-Montrose Area this has not
resulted in spectacular local alteration of soil charac-
teristics. Some localized effects of cicadas on soil strue-
ture have been observed and, in isolated areas, some al-
teration caused by gophers. Worm casts are common
in the more moist soils, and the activity of ants has
resulted in some mounding. Overgrazing by domestic
livestock and wild game is actively influencing soil
genesis, but the effect on soil morphology is not yet clearly
expressed.

Very little is known of the influence of micro-orga-
nisms on the soils of the Delta-Montrose Area, though it
is certain that the activity of such organisms has far-
reaching effects. Organisms suited to alternate wet and
dry periods in a-well-aerated, mildly or moderately alka-
line environment probably predominate. In some parts
of the survey Area, the microbiological complex may be
affected by excess accumulations of soluble salt, strong
alkalinity, or poor drainage during the irrigation season.
Time

If the effects of all other soil-forming factors are equal,
the parts of any given landscape that have been subjected
to soil-formation processes for the longest period of time
will have the strongest degree of soil horizonation. The
chronological age of a soil is not easily measured, how-
ever. Unless specific dating can be accomplished by
geomorphic or archeological studies or by determining
the degree of decay of radioactive substances, the age
of a soil can be stated only in relative terms based on

comparisons of soil morphology.

On the basis of degree of solum development, the land-
scapes and soils of the Delta-Montrose Area can be placed
in three major groups according to age: (1) flood plains,
local alluvial fans, and actively eroding landscapes; (2)
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alluvial fans of intermediate age; and (3) high terraces,
old alluvial fans, and glacial t1ll deposits.

The flood plains, local alluvial fans, and actively erod-
ing landscapes are the youngest of these groups, in terms
of soil development. They occupy a large part of the
survey Area, including the flood plain and recent ter-
race system of the Uncompahgre and Gunnison Rivers,
the alluvial fans bordering these deposits in the smaller
tributary valleys, and the actively eroding shale areas
throughout the survey Arvea. The soils are young and
generally lack genetic horizons, except for a thin, slightly
darkened A horizon. The Billings soils are typical. In
most of this chronological group, the landscapes and
surficial deposits are geologically young. In the case
of the actively eroding shale areas, the basic landscapes
may be of greater age, but the exposed shale material is
removed before the soil-forming factors have had suffi-
cient time to act upon it and produce distinct horizons.

The alluvial fans of intermediate age occupy a much
smaller part of the survey Area. They occur on the fan
slopes east of Delta, on the dissected fans in the south-
western part of the Area, and in the upper parts of the
valley of the Uncompahgre River, south of Montrose.
The soils in these localities are older. They have A, B2,
and Ca horizons that are evident but only weakly devel-
oped. Generally, the B2 horizon is distinguished by
a higher chroma or redder hue, a moderate grade of
structure, and, in places, a weak accumulation of silicate
clay. A weakly developed horizon of secondary calcium
carbonate occurs below the B2 horizon. Included in this
group are some fan slopes in Bostwick Park. The soils
on these slopes lack a distinet B2 horizon but have a very
strong accumulation of secondary calcium carbonate at a
depth of 12 to 20 inches. The Luhon soils are typical.

The high terraces, old alluvial fans, and glacial till
deposits are intermediate in total area. These landscapes
occur throughout the survey Area and include the high,
flat-topped, mesalike remmants of old terraces horder-
ing the Uncompahgre and Gunnison Rivers and their
tributaries, a few terraces in the upper part of the valley
of the Uncompahgre River, the fan slopes on the eastern
slopes of Bostwick Park, and the small bodies of glacial
till in the southeastern foothills. These are considered
to be the oldest landscapes in the survey Area. The
soils have been in place for a long time, and the active
soil-forming factors have produced moderately well de-
veloped horizons, including a B2t horizon that has a
distinct accumulation of silicate clay. The Mesa and
Bostwick soils are typical.

Relief

Soil genesis is affected both by major differences in
elevation and landform and by relatively small differ-
ences in landform within a given landscape. In either
case, the effect is indirect.

Major differences in elevation vesult in differences in
climate, and differences in climate account for significant
differences in soil morphology. (See the discussion in
the section dealing with climate as a force in soil forma-
tion.)

Distinet differences in soil morphology are associated
with relatively minor differences in slope and landform
within a given landscape. In such circumstances, relief

influences soil formation by virtue of its control of run-
off. 'Where the total amount of rainfall is small, slight
differences in the supply of moisture may account for
relatively great differences in soil morphology. In the
drier sections of the Area, soils in concave spots where
runoff water concentrates show more evidence of horizona-
tion than other soils of the immediate landscape. The evi-
dence may be only a thicker and darker colored surface
layer, or 1t may be as significant as a distinct B2 horizon.

Nearly level, low-lying soils on the recent alluvial fans
and stream deposits are commonly influenced by a high
water table and periodic flooding. Position and topog-
raphy are such that this excess water is discharged very
slowly. Vegetation is dense and furnishes far morve
organic matter to the soil than the adjacent drier soils
receive. The extra water in the subsoil greatly reduces
the amount of air available, and the reduction of min-
erals leads to relatively low chroma and intense mottling.
The Salt Lake soils are typical.

Runoft from steeply sloping and convex areas results
in the soils of these areas being much drier than other
soils of the survey Area. These soils have a thin sur-
face soil and, for the most part, are shallow. There is
little movement of salts or minerals within their profiles.
Chipeta soils are typical.

In Bostwick Park and in the southeastern foothills,
where the amount of precipitation is greater, soils in con-
cave areas usnally have thicker horizons, are leached of
free calcium carbonate to a greater depth, and, in ex-
treme cases, are mottled and gleyed.

Parent material

Differences in physical, chemical, and mineralogical
properties of parent material have all been influential
in soil genesis in the Delta-Montrose Arvea. Generally,
these differences in parvent material affect soil properties
that have been chosen for classifying soils at the series
level, but they may also affect properties that are useful
in placing soils in higher categories in the classification
system. ‘

The parent material of most of the soils in the Delta-
Montrose Area contained relatively large amounts of
soluble compounds of calcium, magnesium, and sodium.
Carbonates and sulfates are the predominant anions, and
there are minor amounts of chlorides and nitrates. A
reduction in the concentrations of these metallic ions is
necessary before there can be free movement of colloid-
size particles. Most of the -soils that have a well-de-
veloped solum also have a distinet accumulation of
secondary calcium carbonate and other salt accumulations
below the solum.

The texture and other physical characteristics of the
parent material also influence soil genesis. Thus, soils
formed in eolian sand develop through a different set
of genetic processes than soils, such as the Christianburg,
that formed in alluvial clay.

Generally, the parent material was of mixed mineral
composition. In only two cases has a difference in
mineralogy been recognized as being of enough impor-
tance to affect the classification of the soils.

The parent material of the Orchard soils was derived
largely from basalt, and the separation of the Orchard
series from the Mesa series is based on this characteristie.
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In the second instance, soils that formed in parent ma-
terial containing a large amount of mica in the form of
small visible flakes have been kept separate. The Poudre
series has this characteristic.

There are five major kinds of parent materials in the
Avea: (1) recent alluvial deposits, (2) old alluvial de-
posits, (3) residual materials, (4) eolian sediments, and
(5) glacial till.

Recent alluvial deposits are the most extensive kind
of pavent material. They range in texture from sand
to clay, are calecareous, and ave derived from a vaviety
of parent rock. They occur as flood plains, terraces, or
alluvial fans, and have been transported mainly by water.
Deposits of local origin, derived from a single kind of
rock, inherit the characteristics of the parent rock. Other
deposits are mixed. '

The old alluvial deposits are the second most, extensive
kind of parent material in the Arvea. For the most part,
these deposits are on old high terraces or old alluvial
fans formed during past alluvial cycles. They occur
throughout most of the survey Area. They usually con-
tain gravel and cobblestones, and these coarse fragments
become more numerous with depth. Above a depth of
5 feet, the material is usually gravelly or very gravelly
loam or clay loam. The material below a depth of 6
to 8 feet may be 90 percent or more sand, gravel, and
cobblestones.

The old alluvial deposits in the western and central
parts of the survey Area came from a varviety of igneous
and metasedimentary rock. The coarse fragments are
mostly gneiss, schist, and quartzite. The sediments in
the areas east of Delta and bordering the Gunnison River
came from basalt and contain a high proportion of
dark-colored ferromagnesian minerals. The deposits in
the southwestern part of the Avea were derived from
sandstone and contain much less gravel and fewer cobble-
stones.

The residual parvent material in the survey Avea was
derived mainly from sedimentary rock. The soft shale,
siltstone, and sandstone of the Mancos and Dakota forma-
tions are the principal sources. Residual material occurs
throughout the Area and is very prominent in the shale
hills north and east of Montrose. It is the third most
extensive kind of parent material.

The fourth most extensive kind of parent material is
the glacial till that occurs as a thin, discontinuous, sur-
ficial deposit in Bostwick Park and in the southeastern
foothills. The original sheet of till apparently was thin,
and only small remnants now exist. The till consisted
of calcareous, bouldery and stony clay loams derived
from metasedimentary and sedimentary rocks and mixed
by the action of the glaciers.

The eolian sediments are thick deposits of minor ex-
tent occurring mostly as sand dunes at the edge of old
terraces. These materials consist of wind-reworked
basaltic allavium, and occur mostly on the terraces north
of the Gunnison River. Enough basalt sand is included to
give the deposits a dark-gray appearance.

Thin deposits of eolian material have probably fallen
over all of the survey Area, since climate and sedimenta-
tion cycles favor eolian movement. Such deposits have
been so thoroughly incorporated into the soils and other

parent materials that they can no longer be identified as
separate deposits.

Activities of man

Although not usually accorded equal status with the
other soil-forming factors, the activities of man unques-
tionably have influenced, and will continue to influence,:
soil genesis in this Area. The effect may be velatively
minor, or it may be catastrophic in terms of soil morphol-
ogy. Catastrophic results of man’s activity may include
the destruction of soil horizons by accelerated erosion,
by tillage, or by leveling in prepavation for irvrigation,
and the collection of brackish salt-bearing waters in
low parts of the landscape, as a rvesult of seepage from
irrigation or disturbance of the natural drainage pat-
terns. Less severe effects include changes in the genetic
environment, such as result from irrigation, overgrazing,
or the destruction of native vegetation and the substitu-
tion of tilled crops or other plant species.

The duration of man’s influence on soil genesis has
been so short that it has not rvesulted in major changes
in soil morphology, except for the destruction of soil
horizons. Therefore, there is no good basis for evaluat-
ing the vesults. In the Delta-Montrose Area, the most
noticeable results are a buildup of organic matter in
irrigated plow layers, the recalcification of the surface
horizon by the use of saline irrigation water, and the
development of mottling in soils previously well drained.

Classification of Soils by Higher Categories
The soil series recognized in the Delta-Montrose Area
are classified by great soil groups and orders as follows:

Zonal Order—
Sierozem group.__._

Series
Chacra, Fruita, Hinman,
Mack, Mesa, Orchard,
Vernal.
Blanyon, Doak.
Bostwick, Cerro.

Brown group-______
Chestnut group-____

Intrazonal Order—

Humic Gley group__ Poudre, Salt Lake, Un-
compahgre.
Caleisol group_ . __._ Luhon, Rance.

Azonal Order—
Lithosol group__._-. Chipeta, Persayo, Traves-
silla.

Shavano.

Billings, Christianburg,
Colona,! Fruitland,
Genola, Menoken,!
Ravola, Woodrow.,

Regosol group. ...
Alluvial group-___ ..

t Intergrade to Sierozem.

A detailed profile of a representative soil of each series
is given in the section “Descriptions of the Soils.”

In the following pages, each of the great soil groups
represented in the Avea is discussed in terms of its defini-
tive morphology. A series typical of each group is iden-
tified, and significant differences between this series and
the others in the same group are noted.
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Sierozems

The Sierozem soils in the Delta-Montrose Area de-
veloped under a thin cover of grass, sage, cactus, and
saltbush. The average annual precipitation ranges from
8 to 10 inches. Summers are hot, and winters cold. The
average annual temperature ranges from 48° to 51° F., and
the average summer temperature ranges from 69° to 72°.
The soils developed from most of the common kinds of
parent material and on normal to subnormal relief.

Virgin soils of this group typically have an A1-B2t-
B3ca-Cca (or R) horizon sequence. The A horizon is
thin, light colored, and commonly vesicular or platy. A
transitional B1 or A3 horizon more than 1 or 2 inches
thick is generally lacking. The B2t horizon is thin, is
usually brighter colored than the A horizon, and has
weak to moderate prismatic structure and moderate sub-
angular blocky structure. The clay content of the B2t
horizon is generally 30 to 75 percent greater than that
of the A horizon. Clay films are thin and range from
patchy to continuous. A relatively thick B3ca horizon
that contains accumulations of secondary calcium car-
bonate and has weaker structure and, usually, less clay
than the B2t horizon is typical of the soils of this
group. Below the solum is a strong, thick horizon of
calcium carbonate. The calcium carbonate equivalent
of this horizon ranges from 8 to 40 percent or more,
The reaction in the Ceca horizon is commonly, but not
invariably, strongly alkaline.

The content of organic matter is 0.7 to 2.0 percent in
the A horizon and in the upper part of the B2t horizon,
but it decreases rapidly with depth. The C/N ratio is
generally less than 15 in all horizons. The A horizon
and the upper part of the B2t are generally noncalcareous
and have a pH range of 7.0 to 7.8. The lower parts of
the B2t horizon and B3ca horizon are calcareous and
have a pH range of 8.0 to 8.5. Where the concentration
is strongest, the calcium carbonate equivalent of the Cea
horizon ranges from 10 to more than 40 percent.
range in pH of the Ceca horizon is 82 to 9.0. Values in
excess of 8.6 vary within short distances. Base satura-
tion is high in all horizons. Calcium is the dominant
cation, and carbonate the principal anion. The exchange-
able sodium percentage is generally less than 5 percent,
but locally it may exceed 15 percent in parts of the Cea
horizon.

The Sierozem great soil group is represented in the
Delta-Montrose Area by the Mesa, Chacra, Mack, Fruita,
Hinman, Orchard, and Vernal series.

Mesa soils are typical. For a detailed description of
the Mesa soils, see page 22, in the section “Descriptions
of the Soils.” .

Chacra soils have less distinct horizonation than Mesa
soils, are calcareous at shallower depths, and have a
weaker and thinner ca horizon. Chacra soils lack gravel
and cobblestones in the lower part of the substratum.
They developed in material weathered residually from
shale and are underlain by bedrock at a depth of 40
inches or less.

Mack soils lack the very gravelly and cobbly substra-
tum and subsoil that are characteristic of Mesa soils.

Fruita soils have less distinct horizonation than Mesa
soils, have a thinner and less strongly developed Cca
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horizon, and lack the gravelly and cobbly substratum
that is characteristic of Mesa soils.

Hinman soils have a finer textured B2t horizon than
Mesa soils, and have less gravel in the substratum and
subsoil.

Orchard soils closely resemble Mesa soils, but they de-
veloped in parent material that contained large amounts
of dark-colored ferromagnesian minerals.

Vernal soils have a thinner and less strongly developed
Ceca horizon than Mesa soils. The solum of Vernal soils
rests abruptly on a substratum of clean sand and gravel.

Brown soils

The Brown soils in the Delta-Montrose Area developed
under a moderate cover of grass, sage, and cactus. The
average annual precipitation ranges from 10 to 15 inches.
Summers are hot, and winters cold. The average annual
temperature ranges from 37° to 49° F., and the average
summer temperature ranges from 69° to 71°. Brown
soils occur in the southern and southeastern parts of this
survey Area. They developed in parent material weath-
ered residually from sedimentary rock, in locally trans-
ported alluvial fan materials, and in deposits of glacial
till. They occur on normal to subnormal relief.

Virgin soils of this group typically have an Al1-Bl-
B2t-B3ca—Cca (or R) horizon sequence. The A hori-
zon is thin, light colored, and usually moderately granu-
lar. Generally there is a transitional Bl or A3 horizon,
3 to 4 inches thick. The B2t horizon is thicker than
that of the Sierozem soils and has moderate to strong
prismatic and subangular blocky structure. The clay
content of the B2t horizon is generally 30 to 80 percent
greater than that of the A horizon. Clay films range
from patchy to nearly continuous. The B3ca horizon
is 4 to 8 inches thick. It has weaker structure and con-
tains less clay than the B2t horizon, and it has a weak
to moderate accumulation of secondary calcium carbon-
ate. The .Cea horizon is moderately well developed,
and its calcium carbonate equivalent ranges from 8 to
25 percent.

The content of organic matter ranges from 1 to 3 per-
cent in the A horizon and the upper part of the B2t,
but it decreases rapidly with depth. The C/N ratio is
generally less than 15 in all horizons. The A horizon
and the upper part of the B2t are generally noncalcare-
ous and have a pH range of 7.0 to 7.8. The B3ca and
Cca horizons are calcareous and have a pH range of 8.0
to 8.5. Where the concentration is strongest, the cal-
cium carbonate equivalent of the Cca horizon ranges
from 8 to 25 percent. A pH value in excess of 8.6 is
uncommon in the Ceca horizon. All horizons are base
saturated. Calcium is the dominant cation, and carbo-
nate the principal anion. The exchangeable sodium per-
centage is low in all horizons.

The Brown great soil group is represented in the Delta-
Montrose Area by the Doak and Blanyon series. The
Blanyon soils differ from the Doak soils described in
detail in having a thicker solum and in having a finer
textured B2t horizon. o

Doak soils are typical. For a detailed description
of the Dack soils, see page 15, in the section “Descriptions
of the Soils.”
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Blanyon soils have a thicker solum and a finer textured
B2t horizon than Doak soils.

Chestnut soils

The Chestnut soils in the Delta-Montrose Area devel-
oped under a moderately good cover of grass, pinyon,
juniper, and brush. The average annual precipitation
ranges from 15 to 20 inches. Summers are warm, and
winters cold. The average annual temperature ranges
from 45° to 48° F., and the average summer temperature
ranges from 64° to 70°. These soils developed mainly
in relatively old alluvial fan materials and in glacial till.
They occur on normal to subnormal relief.

Virgin soils of this group typically have an A1-Bl-
B2t-B3-C horizon sequence. The A horizon is moder-
ately dark colored, moderately thick, and granular. Be-
tween the A1 and the B2t horizon is a moderately thick
transitional A3 or Bl horizon. The B2t horizon is mod-
erately thick, is noncalcareous, and has weak to mod-
erate, medium, prismatic structure that breaks to mod-
erate to strong, medium, subangular blocky. Prismatic
structure is generally less well developed in the Chestnut
soils of the Delta-Montrose Avea than in the Brown soils
or the Sierozem soils. Typically, the Chestnut soils have
only a very weak horizon of secondary calcium carbonate
accumulation, or none at all, but the reaction of the lower
part of the solum and of the C horizon is slightly to
moderately alkaline. The clay content of the B2t hori-
zon is 80 to 80 percent greater than that of the Al
horizon. Clay films in the B2t horizon are thin and
range from patchy to continuous.

The content of organic matter ranges from 1.5 to 3
percent in the A1l horizon and the upper part of the B2t
horizon, and it decreases slowly with depth. The C/N
ratio is generally less than 16 in all horizons. The Al,
B2t, and B3 horizons are generally noncalcareous and
have a pH range of 6.8 to 7.8. The C horizon is either
nonecalcareous or weakly calcareous and has a pH range
of 7.8 to 8.5. Typically, all horizons are base saturated.
Calcium is the dominant cation, and carbonate the princi-
pal anion. The exchangeable sodium percentage is low
m all horizons.

The Chestnut great soil group is represented in the
Delta-Montrose Area by the Bostwick and Cerro series.

Bostwick soils are typical. For a detailed description
of the Bostwick series, see page 10, in the section “De-
scriptions of the Soils.”

Cerro soils contain much less mica than Bostwick soils,
are calcareous at a shallower depth, and have a stronger
ca horizon.

Humic Gley soils

The Humic Gley soils in the Delta-Montrose Area de-
veloped under a moderately heavy cover of grass, brush,
and scattered cottonwood. These soils occur throughout
the survey Area. They have been strongly influenced
by a high water table and periodic flooding. Ground
water has had more effect than precipitation. The aver-
age annual soil temperature ranges from 45° to 50° F.
These soils have developed on recent alluvial fans and
stream deposits. Relief is generally subnormal.

Virgin soils of this group typically have a thick, dark-
colored Al horizon and a highly mottled or gleyed C

horizon. The A horizon is thick or moderately thick, is
moderately dark colored, and has subangular blocky
or granular structure. The C horizon has a relatively
low chroma and is moderately to intensely mottled with
stains and streaks of brighter hue or chroma. Some soils
of this group have accumulations of secondary calcium
carbonate.

The content of organic matter ranges from 1.5 to 5
percent in the A horizon and the upper part of the C
horizon, and decreases slowly with depth. The C/N ratio
is less than 15 in all horizons. The soils of this group
may be either calcareous or noncalcareous at the surface.
The pH ranges from 7.8 to 8.6. All horizons are base
saturated. Calcium is the dominant cation, and carbon-
ate or sulfate the principal anion. The percentage of
exchangeable sodium is generally less than 5 in all hori-
Zons.

The Humic Gley great soil group is represented in the
Delta-Montrose Area by the Uncompahgre, Salt Lake,
and Poudre series.

Uncompahgre soils are typical. For a detailed descrip-
tion of the Uncompahgre series, see page 30, in the sec-
tion “Descriptions of the Soils.”

Salt Lake soils are finer textured than Uncompahgre
soils, and they have strong accumulations of secondary
calcium carbonate above a depth of 30 inches.

Poudre soils have a thicker, darker colored surface
horizon than Uncompahgre soils and are coarser tex-
tured. They developed in material that is high in mica,
and they do not ordinarily have a distinct horizon of
calcium carbonate accumulation.

Calcisols

The Calcisols in the Delta-Montrose Area developed
under a thin cover of short grass, sage, and cactus. The
average annual precipitation ranges from 8 to 14 inches,
and the average annual temperature ranges from 47° to
50° F. These soils formed mainly in residual or locally
transported material weathered from Cretaceous shale.
They generally occur on normal relief.

Virgin soils of this group typically have an Al1-Cea
horizon sequence. The A horizon is thin, light colored,
and in many places vesicular or platy. The Ceca hori-
zon is well developed. The accumulation of secondary
calcium carbonate begins within a few inches of the
surface and reaches a maximum at a depth of 12 to 16
inches.

The content of organic matter ranges from 0.7 to 1.5
percent in the A horizon and the upper part of the Cea
horizon, but decreases rapidly below the Cca. The C/N
ratio generally is less than 15 in all horizons. These
soils are calcareous throughout and have a pH range of
8.0 to 8.6. Where the concentration is strongest, the
calcium carbonate equivalent of the Cea horizon ranges
from 15 to more than 40 percent. All horizons are base
saturated. Calcium is the dominant cation, and carbon-
ate the principal anion. The exchangeable sodium per-
centage 1s low—usually less than 5 percent—in all hori-
zons.

The Calcisol great soil group is represented in the
Delta-Montrose Area by the Luhon and Rance series.
The Luhon soils are typical. For a detailed description
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of the Luhon series, see page 20, in the section “Desecrip-
tions of the Soils.”

Rance soils have a strong accumulation of calcium
sulfate within 30 inches of the surface, rather than the
strong accumulation of calcium carbonate that is typical
of the Luhon soils.

Lithosols

The Lithosols in the Delta-Montrose Area developed
under a variety of native cover, including grass, sage,
and juniper. These soils occur throughout the Area but
mainly in the drier parts, where the annual precipita-
tion is 8 to 10 inches. They occur on young landscapes
and are developing in thin deposits of material weathered
residually from underlying rock, including sandstone

~and shale. They occur on excessive to normal relief.

Virgin soils in this group typically have an A1-C(or
Cca)-R horizon sequence. The A horizon is thin and
light colored—generally only slightly darker colored than
the underlying C horizon. The C horizon is thin; is
structureless or has weak subangular blocky structure;
and commonly contains discontinuous accumulations of
secondary calcium carbonate or calcium sulfate. - The
depth to bedrock is less than 18 inches.

The content of organic matter in the A horizon and
the upper part of the C horizon ranges from 0.7 to 1.5
percent. Below the C horizon it decreases rapidly. The
C/N ratio is less than 15 in all horizons. The A and C
horizons are generally calcareous and have a pH range of
8.0 to 8.6. In the lower part of the C horizon, immedi-
ately above the bedrock, the pH may locally be in excess
of 8.6. Accumulations of secondary calcium carbonate
and calcium sulfate are common but are not consistently
developed and are a characteristic of the parent material
itself. All horizons are base saturated. Calcium is the
dominant ecation, and carbonate and sulfate are the
principal anions. The exchangeable sodium percentage
generally is less than 10, but it may exceed that amount
locally in the layer immediately above the bedrock.

The Lithosol great soil group is represented in the
Delta-Montrose Area by the Chipeta, Persayo, and Tra-
vessilla series.

Chipeta soils are typical. For a detailed description
of the Chipeta series, refer to page 13, in the section
“Descriptions of the Soils.”

Persayo soils have moderately fine textured A and C
horizons.

Travessilla soils have sandy loam or loam A and C
horizons and have hard sandstone bedrock above a depth
of 18 inches.

Regosols

The Regosols in the Delta-Montrose Area developed
under a thin cover of grass, sage, cactus, and saltbush
and, in places, under a thin stand of pinyon. The aver-
age annual precipitation ranges from 8 to 15 inches.
Summers are hot, and winters are cold. The average
annual temperature ranges from 45° to 51° F., and the
average summer temperature ranges from 69° to 72°.
These . soils developed either in material that weathered
residually from underlying sedimentary rock or in thick
deposits of eolian sand. They occur on normal to ex-
cessive relief.

Virgin soils of this group have an A1-C (or R) hori-
zon sequence. The A horizon is thin, generally calcare-
ous, and light colored—only slightly darker colored than
the C horizon. The C horizon is calcareous, is massive
or has very weak subangular blocky structure, and may
or may not have discontinuous accumulations of second-
ary caleium carbonate.

The content of organic matter ranges from 0.3 to 2.0
percent in the A horizon and the upper part of the C
horizon, but it decreases rapidly below the C horizon.
The C/N ratio is less than 15 in all horizons. The A
and C horizons are calcareous and have a pH range: of
8.0 to 8.4. All horizons are base saturated. Calcium is
the dominant cation, and carbonate the principal anion.
The exchangeable sodium percentage is low.

The Regosol great soil group is represented in the
Delta-Montrose Area by the Shavano series. For a de-
tailed description of this series, see page 29, in the section
“Descriptions of the Soils.”

Alluvial soils

The Alluvial soils in the Delta-Montrose Area devel-
oped in recent accumulations on flood plains and alluvial
fans. The vegetation is varied, but grass, brush, and
scattered cottonwood. trees predominate. These soils
oceur throughout the survey Area and take in the entire
climatic range. They are so young that the differences
in climate have not resulted in distinct differences in
soil morphology.

Virgin soils of this group typically have an A—C hori-
zon sequence. The A horizon is thin, light colored, and
granular. The C horizon has a wide range in texture.
It is typically calcareous and massive. These soils have
little or no genetic horizonation, but they may have
strongly contrasting horizons resulting from physical
stratification of the alluvium. Thin, discontinuous ac-
cumulations of secondary calcium carbonate or calcium
sulfate may occur at any depth.

The content of organic matter ranges widely. In the
soils of the well-drained alluvial fans, in the dry parts
of the Area, an organic-matter content of 1 or 2 percent
is common, while on the flood plains and low terraces,
where water is abundant and the vegetation denser, an
organic-matter content of 1 to 3 percent is common.
Generally, the Alluvial soils in this Area are calcareous
at the surface and have a pH range of 7.8 to 8.6. All
horizons are base saturated. Calcium is the dominant ca-
tion, and carbonate and sulfate are the principal anions.
The exchangeable sodium percentage varies but generally
is less than 10 in the control section.

The Alluvial great soil group is represented in the
Delta-Montrose Area by the Billings, Ravola, Fruitland,
Genola, Woodrow, and Christianburg series.

Billings soils are typical. For a detailed description
of the Billings series, see page 7, in the section “Descrip-
tions of the Soils.”

Ravola soils are coarser textured than Billings soils.

Woodrow soils closely resemble Billings soils but have
hues of 10YR or redder.

Genola soils and Fruitland soils are coarser textured
than Billings soils, and they have hues of 10YR or red-
der.
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Christianburg soils are finer textured than Billings
soils.

The Colona and Menoken soils are Alluvial soils, but
they have stronger evidence of horizonation than typi-
cal soils of the Alluvial group and are considered inter-
grades to the Sierozem group. These soils have a thin
cover of short grass, sage, cactus, and saltbush. The
average annual precipitation ranges from 8 to 10 inches.
Summers are hot, and winters cold. The average annual
temperature ranges from 48° to'51° K., and the average
summer temperature ranges from 69° to 72°. These soils
developed in alluvial fan material of intermediate age,
in recent alluvial fan material and flood-plain deposits,
and in parent material weathered residually from under-
lying sedimentary rock. :

When virgin, the Colona and Menoken soils have an
A1-B2-Ceca-C (or R) horizon sequence. The A hori-
zon is thin, light colored, and in many places vesicular
or platy. Usually there is no transitional A3 or Bl
horizon. The B2 horizon is redder in hue and higher in
chroma than the A horizon. It has moderate prismatic
and blocky structure, or it shows evidence of transloca-
tion of caleium carbonate. Below the B2 horizon there
is usually a weak but distinct accumulation of secondary
calcium earbonate. Thin, shiny patches, presumed to
be of silicate clay, can be found on the surfaces of the
-soil aggregates in the B2 horizon.

The organic-matter content of the Colona and Menoken
soils ranges from 0.7 to 2 percent in the A horizon and
the upper part of the B2 horizon, but it decreases rapidly
with depth. The C/N ratio generally is less than 15
in all horizons. Typically, the uppermost few inches is
noncalcareous and the rest of the profile is calcareous.
The range in pH is 7.6 to 8.5. Where the concentration
is strongest, the calcium carbonate equivalent of the Ceca
horizon ranges from 3 to'10 percent. All horizons are
base saturated. Calcium is the dominant cation, and
carbonate or sulfate the principal anion. The¢ exchange-
able sodium percentage is generally less than 5 in all
horizons.

General Nature of the Area

The Delta-Montrose Area lies along the western flank
of the Rocky Mountains, at an elevation of 5,000 to
about 8,000 feet. It is an intermountain valley drained
by the Uncompahgre River and the Gunnison River and
their tributaries. The Gunnison River enters the north-
eastern corner of the Area, flows westward near the north-
ern boundary, and leaves near the northwestern corner.
The Uncompahgre River enters at the southern boundary
and flows in a northwesterly direction to its confluence
with the Gunnison River, northwest of Delta. Horse-
fly, Happy Canyon, Dry, Spring, and Roubideau Creeks
are the principal tributaries of the Uncompahgre River
.that rise on the Uncompahgre Plateau west of the survey
Area. Cedar Creek is the principal tributary that enters
from the east.

The principal towns in the survey Area are Montrose,
which 1n 1960 had 5,044 inhabitants; and Delta, which
is located at the confluence of the Uncompahgre River
and the Gunnison River and which, in 1960, had a popu-

lation of 3,832.

Smaller towns are Olathe, Austin, and
Colona.

Geology

The geologic formations present in the Delta-Montrose
Area include sedimentary rocks of Cretaceous age and
unconsolidated sediments of Quaternary age. They are
the Burro Canyon, Dakota sandstone, and Mancos shale
formations. The main structural feature that affects
the bedrock formations in this Area is the Uncompahgre
uplift, which borders the valley of the Uncompahgre
River in the southwestern part. This great fault block
is tilted gently toward the northeast. The surface of
the plateau is formed by the resistant Dakota sandstone,
from which the overlying Mancos shale has nearly all
been stripped by erosion. Mancos shale underlies most
of the valley of the Uncompahgre River.

Throughout much of the valley, particularly the part
west, of the river, the Mancos shale is mantled by surficial
alluvial and eolian deposits of the Pleistocene age and the
Recent age. These deposits consist of gravelly alluvium
on the terraces and high-level erosional surfaces and of
alluvium on the flood plains of all the larger streams.
Deposits of light-red, sandy and silty materials, which
mantle parts of the benches and mesas throughout the
Area, appear to be mainly wind laid, although they may
also have been reworked by water to some extent.

Climate *

The climate of the Delta-Montrose Area is typical of
many of the lower intermountain valleys of the west.
It is characterized by low precipitation, low humidity,
abundant sunshine, and a wide range in annual and daily
temperatures.

The primary air circulation over the Area is from
the west. Because mountains surround the Area, much
of the moisture from the west is lost in passage over
them. In winter, cold polar air from the north and
northwest may be trapped in the valleys for several
days, but it commonly is moved out of the Area within
2 or 3 days by the prevailing westerly winds.

Table 6 gives average monthly temperatures and
maximum and minimum temperatures recorded at the
U.S. Weather Bureau Station at Delta. The annual
precipitation at the town of Delta is about 8 inches, or
about 1 inch less than that at the town of Montrose.
Table 7 shows the temperature and precipitation at
Montrose.

The spring season in the Delta-Montrose Area gener-
ally is mild, and there is little difficulty in preparing
seedbeds. Normally, the germination of crops seeded
in spring is not delayed because of unfavorable weather.
However, the moisture requirement for crops is high
during much of the growing season because of the high
temperature and low humidity. Consequently, all farm-
ing 1s dependent upon irrigation for supplemental mois-
ture. Fall months typically are dry, mild, and satis-
factory for harvest.

*JosepH BERRY, State climatologist, U.S. Weather Bureau,
assisted in the preparation of thisg section.
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TABLE 6.—Means and extremes of temperature at Delta between 1931 and 1960
[Elevation 5,125 feet]
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Mean number Mean number
Mean daily Record highest Record lowest of days with of days with
maximum minimum
temperature— temperature—
Mean - Mean
Month monthly degree
days! | Equal | Equal | Equal | Equal
Maxi- Mini- i to or to or to or to or
mum mum Degrees | Year |[Degrees| Year more less less less
. than than than than
90° F. | 32°F. | 32°F. 0° TF.
°F. °F. °F. °F. °F.
January. .__________ 38.7 14. 1 26. 4 66 1956 —24 | 11948 1,197 0 7 31 3
February ____._._____ 46. 7 19. 5 33.1 69 1958 -27 1951 893 0 2 26 1
Mareh ... .. ___ 57.5 25.7- 41. 6 80 1956 2 4 1953 725 0 0 27 0
April o . 68. 7 34. 4 51. 6 92 1943 8 1945 408 ®) 0 12 ]
May_ . 79. 0 42. 5 60. 8 99 1954 22 1953 167 3 0 3 0
June_ ... _________ 88. 6 49. 0 68. 8 106 1954 29 1954 39 16 0 ®) 0
July- .. 94. 4 55. 1 74. 8 105 1940 40 1956 0 27 0 0 0
August_ ..o __ 91. 1 53. 5 72. 3 102 1949 2 39 1960 0 21 0 0 0
September_ . ________ 84. 3 44. 9 64. 6 100 1950 2 27 1946 69 8 0 1 0
Qctober_ _ ... _____ 71. 3 34. 5 52. 9 90 1947 2 18 19602 375 ®) 0 13 0
November__________ 52. 2 22,0 37.1 74 1958 —11 1931 837 0 1 26 ®)
December-___.______ 40. 9 16. 1 28.5 63 1939 —13 1956 1,132 0 5 30 2
Year.______.___ 67. 8 34. 3 51.0 106 1954 —27 1951 5, 842 75 15 169 6
1 Base 65° F. 8 Less than % day.
2 Also on earlier dates.
TaBLE 7.—Temperature and precipitation
[All data from Montrose, except data for snow cover; data for snow cover from Delta, Colo. Elevation at Montrose, 5,830 feet]
Temperature Precipitation
Average daily Two years in 10 will have Two years in 10 will | Average | Average
at least 4 days with— have— number depth of
Month of days Snow on
Average with days with
Maximum Minimum total SNOW SNOoW
Maximum { Minimum | temperature | temperature Less More cover cover
_equal to or | equal to or than than—
higher than—| lower than—
°F. °F. °F. °F. Inches Inches Inches Inches
Januvary_ .. ___._________ 39 14 53 —1 . 6 . 3 .1 7 3
February_ ... ________ 43 19 58 4 .6 .3 .9 'S 2
Mareh. o _________ 52 26 65 13 .6 .4 1.0 ® 2
April. o ____ 63 35 76 24 1.0 .4 LS ol
May. . 73 42 85 32 .7 .3 18 oo
June_____________.___. 85 50 94 41 .5 .1 JO ¢ R S
July .. 91 56 96 50 .7 .3 S T R R
August_ o . ______. 87 54 94 47 1.3 .6 L7 el
September. ... _______ 80 47 91 36 1.0 .3 1.5 |ome e
October_______________ 67 36 80 26 .9 .3 14 oL
November____.______.__ 50 23 65 10 .6 .3 .9 2 3
December.____________. 41 16 55 3 .6 .3 .8 10 2
Year. o __.___ .64 35 299 3 —8 9.1 7.1 10. 8 25 2

1 Less than % day.

2 Average annual highest maximum.

3 Average annual lowest minimum.
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Long periods of high wind velocity are uncommon. In
spring the wind normally is from the southwest. It is
this southwesterly wind that causes most of the wind
erosion in the Area.

Rainstorms of high intensity, accompanied by minor
amounts of hail, may occur during spring and summer,
but damaging storms are not frequent.

Probabilities of the last freezing temperature in spring
and first in fall at the towns of Delta and Montrose are
given in table 8. In all of the Area, except Bostwick
Park, the length of the growing season is suitable for
the production of the irrigated crops listed in the sec-
tion “Use and Management of the Soils.” The average
length of the growing season is 146 days at Delta and
152 days at Montrose. The estimated length of the
growing season at Bostwick Park is 105 days.

Agriculture

The average farm in this Area is 80 to 100 acres in
size. The crops are diversified, and all need to be irri-
gated in this dry climate. Major crops are alfalfa, irri-
gated pasture grasses and legumes, corn, small grain,
" sugar beets, and beans. The acreage in malting barley
has increased in the past few years. Several small farms
use most of their cropland for truck crops. Grass pas-
ture occurs throughout the Area on the steeper slopes, on
the shallow soils, and in odd areas. It is also included
in crop rotations as a conservation measure.

Less than 1 percent of the survey Area is used for the
production of fruit crops, but apples, sweet cherries, sour
cherries, peaches, pears, and some apricots are grown

commercially. Although' the soils are well suited to.

tree fruits, the climate is marginal for all except apples
and sour cherries. In some years freezing temperatures
early in spring kill the fruit in the bloom stage. Sub-
zero weather In midwinter causes some damage to the
bark of trees, and the extreme temperatures kill the
fruit buds, particularly those of peaches.

SOIL SURVEY

Orchard fruits do best in the northern third of the
Area, west of the Uncompahgre River. Peaches and
sweet cherries are best suited to the well-drained soils

‘of the Mesa-Orchard soil association (see the general

soil map at the back of this report). The Mesa and
Orchard soils are friable and nonsaline. They occur
on mesas and in sloping areas where air drainage is good.
Some fruit is grown also on the silty, slightly saline
Billings and Colona soils that have good air drainage.

Fruits for individual or local consumption are grown
in farm and city gardens throughout most of the Area
except the parts at higher -elevations east and south of
Montrose. Few landowners rely entirely on fruit for
their livelihood, since the production varies widely from
year to year. The annual yield for the entire Area is
about 100,000 bushels of apples, 50,000 bushels of peaches,
3,500 bushels of pears, and 175,000 pounds of cherries.

Fruit production has declined during the past 10 years.
Contributing to this decline are climate, marketing con-
ditions, diseases, insects, and the cost or shortage of
labor.

Raising cattle and sheep is a profitable enterprise.
Most cattle in the Area are sold as calves to contract
buyers who ship them by truck to the midwest and to
Arizona for feeding out. Some calves are fed out lo-
cally, especially near the town of Delta. Available as
food are corn silage, grain corn, sorghum, beet pulp
left as a byproduct in the manufacture of sugar, and
barley that does not meet malting requirements.

In factories at Delta, sugar beets are processed and
tree fruits are canned for shipment to markets.

Most of the beans are dried and shipped by truck to
markets in the southwestern States. Vegetables and po-
tatoes are shipped to Denver by rail and trucks. Malting
barley is shipped to a distillery at Golden. Dairy prod-
ucts are shipped to Delta and Grand Junction for further
processing.

TaBLE 8. —Probabilities of freezing temperatures after specified days in spring and before specified days n fall

Probability in spring Probability in fall Period be-

tween last

Station Temperature occurrence
1 year in 10 | 2 years in 10 | 5 years in 10| 1 year in 10 2 years in 10 5 years in 10 |inspring and

later than— | later than— | later than— | earlier than— | earlier than— | earlier than— | first in fall

°F. Days

Delta. 16 or lower._.| April 4 March 29 March 17 October 30 November 4 November 14 242
20 or lower___| April 16 April 10 March 29 October 19 October 24 November 3 219
24 or lower....| April 26 April 19 April 8 October 9 October 14 October 24 200
28 or lower_..| May 14 May 8 April 26 September 29 | October 4 October 14 171
32 or lower___| May 25 May 19 May 8 September 16 | September 21 | October 1 146
Montrose. 16 or lower.__| April 5 March 30 March 18 November 4 November 9 November 17 244
20 or lower_..| April 13 April 7 March 27 October 24 Qctober 28 November 6 224
24 or lower_._| April 28 April 22 . April 11 October 16 October 21 October 29 201
28 or lower...| May 13 I\/E'Ly 7 April 25 October 6 October 11 October 20 178
32 or lower_._.| May 25 May 19 May 7 September 23 | September 28 | October 7 152
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Glossary

Aggregate, soil. Many fine particles held in a single mass or cluster,
such as a clod, crumb, block, or prism.

Alkali soil. Generally, a highly alkaline soil. Specifically, an alkali
soil has so high a degree of alkalinity (pH 8.5 or higher), or so
high a percentage of exchangeable sodium (15 percent or more
of the total exchangeable bases), or both, that the growth of
most crops is reduced.

Alluvium. Soil material, such as sand, silt, or clay, that has been
deposited on land by streams.

Calcareous soil. A soil containing enough calcium carbonate (often
with magnesium carbonate) to effervesce (fizz) visibly when
treated with cold, dilute hydrochloric acid.

Clay. As a soil separate, mineral particles less than 0.002 millimeter
in diameter. As a textural class, soil that is 40 percent or more
clay, less than 45 percent sand, and less than 40 percent silt.

Concretions. Grains, pellets, or nodules of various sizes, shapes, and
colors consisting of concentrations of compounds, -or of soil
grains cemented together. The composition of some coneretions
is unlike that of the surrounding soil. Calcium carbonate and
iron oxide are examples of material commonly found in conere-
tions.

Consistence, soil. The feel of the soil and the ease with which a

. lump can be crushed by the fingers. Terms commonly used to
describe consistence are—

Firm.—When moist, soil crushes under moderate pressure between

thumb and forefinger, but resistance is distinctly noticeable.

- Friable.—When moist, soil crushes easily under gentle to moderate

pressure between thumb and forefinger and can be pressed
together into a lump.

Hard.—When dry, soil moderately resists pressure; can be broken
with difficulty between thumb and forefinger.

Loose.—Noncoherent; will not hold together in o mass.

Plastic.—When wet, soil is readily deformed by moderate pressure
but can be pressed into a lump; forms a wire when rolled
between thumb and forefinger.

Soft—When dry, soil breaks into powder or individual grains
under very slight pressure.

Sticky.—When wet, soil adheres to other material; tends to
stretch somewhat and pull apart, rather than pull free from
other material.

Cover crop. A close-growing crop grown primarily to improve the
goil and to protect it between periods of regular crop pro-
duction; or a crop grown between trees in orchards.

Horizon, soil. A layer of soil, approximately parallel to the
surface, that has distinet characteristics produced by soil-
forming processes.

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.

Internal soil drainage. The downward movement of water through
the soil profile. The rate of movement is determined by the
texture, structure, and other characteristics of the soil profile
and underlying layers, and by the height of the water table,
either permanent or perched. Relative terms for expressing
internal drainage are none, very slow, slow, medium, rapid,
and very rapid.

Mottled. Irregularly marked with spots of different colors that
vary in number and size. Mottling in soils usually indicates
poor aeration and lack of drainage. Descriptive terms are as
follows: Abundance—few, common, and many; size—jfine,
medium, and coarse; and contrast—faint, distinci, and proma-
nent. The size measurements are these: fine, less than 5
millimeters (about 0.2 inch) in diameter along the greatest
dimension; medium, ranging from 5 millimeters to 15 milli-
meters (about 0.2 to 0.6 inch) in diameter along the greatest
dimension; and coarse, more than 15 millimeters (about 0.6
inch) in diameter along the greatest dimension.

Permeability. The quality that enables a soil to transmit water
and air. The terms used to express permeability rates are—
In. per hr.

Less than 0.05_ __ . ____________________ Very slow
0.05t0 0,20 . Slow
0.20 to 0.80_____ . . ___ ... Moderately slow
0.80to 250 ______ . ______. Moderate
2.50t0 85,00 .. Moderately rapid
5.00 t0 10.00. oo Rapid
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Profile, soil. A vertical section of the soil through all its horizons
and extending into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed in pH values. A soil that tests to pH 7.0 is precisely
neutral in reaction because it is neither acid nor alkaline. In
words, the degrees of acidity or alkalinity are expressed thus:

P pH
Extremely acid.._ Below 4.5 Neutral._.__._____ 6.6t07.3
Very strongly acid_. 4. 5to 5. 0 Mildly alkaline_____ 7.4t07.8
Strongly acid_____ 5.1t0 5.5 Moderately alkaline_ 7. 9 to 8. 4
Medium acid.____ 5.6 to 6. 0 Strongly alkaline.__ 8 5t09.0
Slightly acid_ _.__ 6.1to 6.5 Very strongly alka- 9.1 and

line. higher

Relief. The elevations or inequalities of a land surface, considered
) collectively.

Saline soil. A soil that contains soluble salts in amounts that impair
growth of plants but that does not contain excess exchangeable
sodium. The terms used to indicate salinity of the soils are
based on the electrical conductivity of saturated soil extract
as expressed in millimhos per centimeter at 25° C.

Mmhos. per em.

None. . o e Less than 2.0
Slight . o 2 0t04.0
Moderate_ - . . ___ o __._ 40to 80
High_ o ._ 8.01t016.0
Very high_ ___ . Over 16. 0

Sand. As a soil separate, individual rock or mineral fragments

0.05 to 2.0 millimeters in diameter. Most sand grains consist

of quartz, but sand may be of any mineral composition. ~As a

textural class, soil that is 85 percent or more sand and not more

than 10 percent clay.

As a soil separate, individual mineral particles that range in
diameter from the upper limit of clay (0.002 millimeter) to the
lower limit of very fine sand (0.05 millimeter). As a textural
class, soil that is 80 percent or more silt and less than 12 percent
clay.

A natural, three-dimensional body on the earth’s surface that
supports plants. Soil has properties resulting from the inte-
grated effect of climate and living matter acting upon parent
material, as conditioned by relief, over periods of time.

Solum. The upper part of a soil profile, above the parent material,
in which the processes of soil formation are active. The solum
in mature soil includes the A and B horizons. Generally, the
characteristics of the material in these horizons are unlike those
of the underlying material. The living roots and other plant
and animal life characteristics of the soil are largely confined
to the solum.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from adjoining
aggregates and have properties unlike those of an equal mass
of unaggregated primary soil particles. The principal forms
of soil structure are—platy (laminated), prismatic (vertical
axis of aggregates longer than horizontal), columnar (prisms
with rounded tops), blocky (angular or subangular), and
granular. Structureless soils are (1) single grain (each grain
by itself, as in dune sand) or (2) massive (the particles adhering
together without any regular cleavage, as in many claypans
and hardpans).

Subsoil. Technically, the B horizon; roughly, the part of the
profile below plow depth.

Surface soil. The soil ordinarily moved in tillage, or its equivalent
in uncultivated soil, about 5 to 8 inches in thickness. The
plowed layer.

Terrace (geological). An old alluvial plain, ordinarily flat or
undulating, bordering a river, lake, or the sea. Stream terraces
are frequently called second bottoms, as contrasted to flood
plains, and are seldom subject to overflow.

Texture, soil. The relative proportions of sand, silt, and clay
particles in a mass of soil. (See also, Clay, Sand, and Silt.)
The basic textural classes, in order of increasing proportion of
fine particles, are sand, loamy sand, sandy loam, loam, silt loam,
silt, sandy clay loam, clay loam, silly clay loam, sandy clay,
silty ¢lay, and clay. The sand, loamy sand, and sandy loam
classes may be further divided by specifiying ‘‘coarse,” ‘‘fine,”
or ‘“very fine.”

Silt.

Soeil.






Accessibility Statement

This document is not accessible by screen-reader software. The Natural Resources
Conservation Service (NRCS) is committed to making its information accessible to all
of its customers and employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps,
graphs, or similar forms of information, you may also wish to contact our State or local
office. You can locate the correct office and phone number at http://offices.sc.egov.
usda.gov/locator/app.

Nondiscrimination Statement

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers, employees, and applicants for employment on the basis of race, color,
national origin, age, disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental status, sexual orientation,
whether all or part of an individual’s income is derived from any public assistance
program, or protected genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by the Department. (Not
all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your agency’s EEO
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of
the alleged discriminatory act, event, or personnel action. Additional information can be
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request
the form. You may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to U.S. Department
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file
either an EEO or program complaint, please contact USDA through the Federal Relay
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the
contact information above. If you require alternative means of communication for
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program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's
TARGET Center at (202) 720-2600 (voice and TDD).

Supplemental Nutrition Assistance Program

For additional information dealing with Supplemental Nutrition Assistance Program
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov.

usda.gov/33085.wba).

All Other Inquiries
For information not pertaining to civil rights, please refer to the listing of the USDA
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba).
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