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SOIL SURVEY OF THE FORT COLLINS AREA,
COLORADO

By A. T. SWIET, U. 8. Department of Agricalture, In Charge, and J. N. SPENCER, Colorado
Agricultural Experiment Station

AREA SURVEYED

The Fort Collins area is in the north-central part of Colorado, its
southern limits being about 36 miles north of Denver. (Fig. 1.)
The area extends 34 miles from north to south, and its greatest east
and west dimension is 16 miles. It includes 454 square miles, or
290,560 acres. . .

The hortheastern quarter of Colorado, of which this area is a part,
comprises an eastward-sloping plain which ranges in elevation from
slightly less than 5,000 feet above sea level
ntgFort Collins, lying at the lower slope of
the foothills, to 3,745 feet at Holyoke, near
the Nebraska line, 150 miles to the east.

The gradual rise of this plain toward the
west, at the rate of slightly more than 8 feet
a mile,' is fairly uniform to the lower foot-
hills which extend through the western part
of the Fort Collins area.

The foothills consist of a series of ridges Fiours 1.—Sketch map showing
extending north and south with long slopes ~ 19¢3tion of tho Fort Collins area,
toward the east and shorter, rocky slopes
toward the west. These ridges, underlain by the upturned edges of
the sedimentary rocks underlying the plain, increase in height toward
the west until the igneous rocks which form the core of the mountains
are reached, beyond the limits of this area. Between the ridges are
long, narrow lowland belts, or glades, the larger of which are under
cultivation and have been included in the area surveyed. The tops
of the ridges and the rocky western slopes are nonagricultural except
for grazing purposes.

East of the foothills and occupying the main area covered by the
survey is a series of low north-and-south ridges and alternating val-
leys, formed in the same way as those mentioned. Here, however,
the west slope is less steep and the material not so hard as in the
foothill region, and soil has developed to a considerable depth on
both slopes.

Three comparatively large streams cross the area from west to east;
Cache la Poudre River in the northern part, Thompson River in the
south-central part, and Little Thompson River in the extreme south-
ern part. All drainage from the Fort Collins area is carried beyond
the limits of the area into South Platte River.

T

1UNITED BTATES GEOLOGICAL SURVEY. LOVELAND QUADRANGLE. U. 8. Geol. Survey Sheet 1905-6.
54840—31——-1 1
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In addition to the streams a very large number of natural and arti-
ficial lakes are used as storage reservoirs for irrigation waters., The
lake basins are believed to have been formed partly through erosion
by the wind. Wind erosion in lake-basin formation seems to have
been of considerable importance and has been caused by the prevail-
ing strong west winds, the soft and, in many places, dry condition of
the rock formations, and the steep westward-facing escarpments of the
ridges. The longer dimensions of the lakes, or basins, which occur in
more or less well-defined chains or belts, are in general from north to
south or from northwest to southeast. These basins have been greatly
enlarged by artificial means, principally by dams across the lower part,
or outlet, and many have been made, where no natural basin
existed, by damming small streams.

The iarger part of the area covered by this survey is under irriga-
tion. The water supply, which is fairly abundant, is furnished by
direct flow from the streams early in the season, and later in the
season it is supplemented by water from the reservoirs.

These streams rise in the snow-capped mountains to the west and
are fed throughout the summer by melting snow and numerous small
high-mountain lakes and streams. As the larger streams flow east-
ward they cut across the foothill ridges and valleys almost at right
angles and receive small tributary streams from the north and south,
Here the current is swift, and the channels in most places are narrow
and rocky. Beyond the limits of the foothills the currents are less
swift, the channels less rocky, and the streams are bordered by rather
wide flood plains. Along Cache la Poudre River the flood plain
ranges from one-fourth to more than a mile in width; the flood plains
along Thompson and Little Thompson Rivers are somewhat
narrower. The flood plains, which have been subject to overflow
in comparatively recent times, are bordered in places by old flood
plains, or terraces, which lie at elevations ranging from 10 to 40 or
more feet above the recent, or lower, flood plain. The stream side of
the terraces is in most places sharp and well marked by a steep
gravel-covered slope. The outer edge, however, is lass well defined
and in places can not be definitely determined, owing to the gradual
slopes of the adjacent uplands. Soil material carried in by small
tributary streams and wind-blown material have also aided in oblit-
erating the outer terrace limits.

These old valleys or terraces are in many places much wider than
the present valleys but are not continuous, extending in places along
one side of the stream or the other and in other places along both
sides. The surface is nearly smooth and slopes gently toward the
adjacent valley and also downstream. For this reason the old terrace
plains have been comparatively easy to irrigate, and they now form
the more important parts of the best irrigation districts. On them
all the important towns of the area have been located.

In places the old stream terraces merge with smooth, gently sloping
outwash plains which extend eastward from the steeper foothills,
Through these plains flow small tributary streams which doubtless
have played an important part in their development. Plains of this
kind extend west and southwest from the old terrace of Cache la
Poudre River, south of Fort Collins, and both northwest and south-
west of Thompson River, west of Loveland.
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In the northern part of the area are parts of an older, much higher
outwash plain which extends beyond the lmits of the area to the
north, and in several places within the area are hills which seem to
be small remnants of the same plain.

Boxelder Creek and Dry Creek, which enter the area from the
north, have carried much material down into the valley of Cache la
Poudre River. Boxelder Creek is bordered by a comparatively wide
valley, especially along the west side, but has no well-defined high
terraces. Of the streams which drain the small interridge valleys,
Buckhorn Creek is the most important both in size and in the amount
of soil material which it has carried down into the valley of Thomp-
son River.

Settlement and development of the area has been closely associated
with and dependent on the development of irrigation. The first irri-
gators in Colorado were Mexicans, who established themselves in the
southern part of the State, built small ditches, and cultivated small
farms. The present irrigation system of Colorado had its birth in
the northern part of the State along South Platte River and its trib-
utaries. Along the branch of the overland trail which followed South
Platte and Cache la Poudre Rivers, ditches were built near stage
stations as early as 1860. The beginning of colony enterprises at
Greeley, Longmont, and Fort Collins came 10 years later, and from
that time to the present, [arming by means of irrigation has been
recognized as one of the important industries of the State. The era
of corporate canal building began in 1878, and six years later the
State engineer estimated that 1,000,000 acres had been reclaimed in
the State. The census of 1920 reported a total of 3,348,385 acres
irrigated in Colorado, of which more than 500,000 acres were added
in the preceding 10 years. By the construction of additional storage
reservoirs, both in the mountains and in the irrigated regions, the
area under irrigation has been increased since that time.

Larimer County has a population of 33,137, arr~~ding to reports
of the United States census of 1930.2 Although the Fort Collins area
covers only slightly more than one-sixth of the county, it includes a
very large part of the population. The population of Fort Collins is
11,489, of Loveland 5,506, of Berthoud 811, of Wellington 533, and
of Timnath 169.

According to the 1920 census about 87 per cent of the inhabitants are
native-born whites. The foreign-born population includes Germans,
Russians, Mexicans, and a few %ap&nese. There are a few negroes in
the area.

Fort Collins, Loveland, and Berthoud are the principal towns in
the area. Denver, 65 miles south of Fort Collins, is the principal
market for livestock, farm, dairy, bee, and poultry products. A part
of the livestock is shipped east to Omaha and Chicago. Factories of
the Great Western Sugar Co. at Fort Collins and at Loveland furnish
markets for sugar beets grown in the area. Alfalfa and much of the
oats, barley, and corn grown are fed to sheep, cattle, and dairy cows.
The feeding of sheep and lambs on beet pulp and alfalfe has, for
several years past, been an important industry. Practically no feed

3 8ol survey reports are dated as of the year In which the field work is completed. Later census figures
are given whenever possible.
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is shipped out of this area. Apples, small fruits, and garden products
are grown extensively and sold in the local markets and from numerous
roadside stands. The summer resorts of Estes Park and other near-by
mountain regions also furnish an important market for such products.

The area is well supplied with railroad facilities by several branches
of the Colorado & Southern Railway and by the Great Western Rail-
way, which are within the area, and by the Union Pacific and the
Chicago, Burlington & Quincy Railroads, which are outside the area.

A hard-surfaced road extends from Cheyenne on the north through
the central part of the area to Denver on the south. This connects
at Fort Collins with a highway which extends west over Cameron Pass
to North Park and northwestern Colorado and through Greeley to the
east. It also connects at Loveland with a highway extending into
Rocky Mountain National Park and to the west. Other roads in the
area are good, many being hard surfaced.

CLIMATE

Colorado is noted for its rare and exhilarating atmosphere, which
is owing to the high altitude, the low atmospheric pressure, and the
low relative humidity,

The mean annual temperature at Fort Collins is 46.4° F. January
18 the coldest month and 5) uly the hottest. Owing to the low humidity,
extremes of temperature cause less discomfort than in places where the
climate is more humid,

The average annual snowfall at Fort Collins is 42.8 inches, but in
the mountains to the west is much greater. The deep snow banks are
of almost incalculable value, as they form a moisture reserve that feeds
numerous small streams throughout the year. The snow which falls
on the cultivated lands provides a supply of moisture, much of which
is stored in the soil unti? needed by growing crops.

The average yearly rainfall at Fort Collins is 14.77 inches. Janu-
ary is the driest month of the year, December, November, February,
and March following in the order named. The average precipitation
is less than 1 inch a month for these five months. April and May
are the months of greatest precipitation, with July, June, September,
August, and October following in the order named.

At Denver the sky is clear on an average of 151 days a year, as
shown by a record of 53 years. The average velocity of the wind at
Denver 18 7.4 miles an hour.

The average length of the frost-free season, or the period between
the average date of the latest and earliest killing frosts is 142 days at
Fort Collins. The date of the latest frost on record is June 3 and of
the earliest is September 7. Crop growth is remarkably rapid, and
many of the crops mature in considerably less time than is required
in some regions where the growing season is longer.

These climatic conditions allow more successful dry farming than
can be carried on farther south where the rainfall is about the same.
Climatic conditions seem especially favorable for the crops grown.
Small fruits are highly flavored, and brilliant flowers of many kinds
grow luxuriantly. The greatest hazard in crop production is the dan-
ger of injury from hail.

Table 1 gives the normal monthly, seasonal, and annual temperature
and precipitation at Fort Collins.
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TaABLE 1—Normal monthly, seasonal, and annual temperature and precipilation at
Fort Collins, Larvmer County, Colo.

[Elevation, 4,085 feet]

Temperature Precipitation
Month bsol ) 'I‘otalr Totatlr Snow
Absolute | Absolute amount for | amount for .
Mean | povimum | minfmum | M€82  |'the driest |the wettest ng:g:%a
year (1893) |year (1923) i

R, °F. °F. Inches Inches Inches Inches
December.__._ .... 7.2 72 —36 0.40 0.12 0.25 6.3
January._._... 28 2 69 -31 .44 0] .19 3.4
February....._..... 27.4 70 —38 .61 .10 1.39 8.8
Winter—...... 289 72 -38 161 .22 1.83 18.5
March .. 360 81 —25 .93 .14 2.74 86
44 8 86 -4 2.13 .68 2.18 8.0
53.8 88 12 284 1.92 4,46 1.4
4 9 88 -25 5 90 272 8,38 16.8
63.1 97 30 149 .28 6.23 .0
68.0 100 38 1,83 .64 4. 50 .0
87.6 100 32 1,22 .92 .82 .0
Summer...... 66 2 100 30 4.54 182 11.35 1]
September......_... 50.2 08 22 1.28 .18 1.38 2
October 48.0 87 -8 1.07 .18 3.58 2.7
Novamber 36.1 76 -21 .47 .65 .10 4.6
Falloeoo..... 41.8 85 —21 2 82 .89 5.01 | 7.8
Year.._....... 40 4 100 —~38 14.77 5.66 271.57 l 42.8

! Trace.
AGRICULTURE

Crops grown in this part of Colorado prior to extensive cooperative
irrigation about 1870 were primarily for home use and for local
demend. TUp to 1900, when metal mining in Colorado reached its
peak, the mining towns afforded a ready market for much of the prod-
ucts of the farms. Truck and garden crops, fruits, and poultry and
dairy products were produced to a considerable extent to supply this
demand. Later, witﬁ the installation of extensive irrigation systems,
general farming and livestock raising on a larger scale were under-
taken and have continued to increase in importance year by year.

In the production of various crops in 1920 Colorado ranked among
the States as follows: Sugar beets, first; potatoes, ninth; barley,
eleventh; apples, thirteent%x; peaches, fourteenth; rye, fourteenth;
wheat, seventeenth; hay and forage, seventeenth; oats, nineteenth;
vegetables, twenty-second; small fruits, twenty-sixth; and corn,
twenty-eighth,

The main cash crops in the Fort Collins area at the present time
are sugar beets, alfalfa, wheat, barley, corn, dairy products, truck
and garden products, apples and small fruits, bee products, and
flowers, ranking about in the order named.

In 1926 the total value of crops in Larimer County, the larger part
of which were grown in the Fort Collins area, were as follows:® Sugar

3 COLORADO STATE BOARD OF IMMIGRATION. YEAR BOOKS OF THE S8TATE OF COLORADO. . . . Compiled
and edited by T. R. Ingram, Denver, 1926 and 1927.
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beets, $2,055,855; hay, $1,313,350; wheat, $776,020; fruits, $332,670;
miscellaneous crops, $220,402; barley, $170,150; corn, $155,490;
oats, $124,970; potatoes, $51,350; beans, $16,215; sorghums, $1,930;
and rye, $1,065; a total of $5,219,467.

The acreages and average yields of the principal grain crops in
Larimer County in 1926 were as follows: Winter wheat, irrigated,
8,910 acres, average yield 36 bushels an acre; nonirrigated, 7,690 acres,
average yield 15 bushels; spring wheat, irrigated, 8,680 acres, averag-

ield 33 bushels; nonirrigated, 760 acres, avera%:) yield 9 bushels; bare
ey, irrigated, 7,320 acres, average yield 40 bushels; nonirrigated, 920
acres, average yield 18 bushels; corn, irrigated, 5,630 acres, average
yield 30 bushels; nonirrigated, 5,010 acres, average yield 10 bushels;
and oats, irrigated, 6,330 acres, average yield 42 bushels; nonirrigated,
1,010 acres, average yield 18 bushels.

The acreages of hay crops in 1926 in Larimer County were as follows:
Alfalfa, 60,790 acres; wild grass cut for hay (principally outside of the
area surveyed), 4,415 acres; oats cut green for hay, 1,800 acres: other
tame grasses, 1,160 acres.

In the same year the acreages of important miscellaneous crops were
as follows: Sugar beets, 19,430 acres; beans, 1,930 acres; garden peas,
360 acres: and snap beans, 80 acres.

The number of all cattle as reported by the United States census,
January 1, 1925, was 43,491, of which the great majority were beef
cattle. . The number of sheep at this time was 422,324. The number
of chickens raised in 1924 was 163,576, and the value of eggs produced
was $159,464.

There is a very direct and fairly well-recognized relationship exist-
ing between crops and soils. The growth of sugar beets, the most
important money crop of the area, is confined very largely to the more
productive soils. These are the loams and clay loams of the Fort
Collins series, the loams and fine sandy loams of the Weld series, and
the deeper and better-drained soils of the Cass series. Alfalfa is, to
a large extent, grown on these soils but is also grown on less produc-
tive soils, especially on the heavy soils of the Terry series. Wheat
and, to less extent, barley, are grown on the better soils extensively
and on these soils give the largest yields, but these crops are grown
without irrigation on soils of lower grade. Oats are grown largely on
soils of the Neville series and to less extent on rather poorly drained
soils of other series. Cherries are grown very largely on the fine
sandy soils of the Terry series. The growing of garden truck and
small fruit is confined very largely to sandy soils of the Fort Collins
and Cass series.

Farming methods as a whole are good. Sugar beets are grown
under the supervision of field men of the Great Western Sugar Co.,
the hand labor, as a rule, being done by contract. The production
of sugar beets is confined to soils which will produce, under good han-
dling and a fair season, a crop that will yield a profit. Recent infes-
tation of nematodes has caused condemnation of certain fields until
other crops have been grown sufficiently long to eradicate this pest.
Wheat is to a large extent cut with binders and threshed from the
shock or stacked. Combines are also being used, especially on the
nonirrigated lands.

Commercial fertilizers, especially phosphate, are used to some
extent on sugar beets. The greater part of the soil is, however,
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kept in a high state of productiveness by the use of large quantities
of manure. Thisis obtained to a large extent from sheep, beef cattle,
and from the dairy herds.

Farm buildings and equipment in general are good, consisting of a
well-built farmhouse, barns, and other buildings, good fences, and an
abundance of farm machinery. In 1926 there were in Larimer County
27 farm trucks, 84 tractors, and 154 silos.

Labor, which is very largely white, either American or foreign born,
is efficient and fairly abundant. Day wages for farm laborers in Col-
orado in 1924 were on the average $2.30 with board and $3.30 with-
out board. Monthly wages averaged $40.80 with beard and $60.30
without board.

In 1930 the number of farms in Larimer County was 1,852, and
the average size of farms was about 200 acres, but in the Fort Collina
area, a large part of which is irrigated, the average size is considerably
less. Of the farms in Larimer County 1,154, or 63.4 per cent, were
operated by the owners, the remainder being operated largely by
renters. There were 362 farms ranging in size between 175 and 500
acres, 443 between 100 and 175 acres, 478 between 20 and 100 acres,
and 298 between 3 and 20 acres.

The price of well-improved land on which Fort Collins loam, Fort
Collins clay loam, or Weld loam, smooth phass, is the predominating
soil probably ranges between $175 and $225 an acre. The price of
improved land on which Weld loam, Weld sandy loam, Cass clay
loam, Cass fine sandy loam, or Cass silt loam, red phase, predomi-
nates probably ranges between $125 and $175 an acre. Less desira-
ble land is held at lower prices.

SOIL SERIES AND TYPES

In soil classification, the soils of an area are divided into groups
called series. The soils of each series, or the soil types, have one or
more common characteristics, which may be the result of weathering,
of the source of the parent material, or of some other cause, but they
are separated on the basis of texture, or the proportion of sand, silt,
and clay in the surface soil. Within the soil types there are also
variations. Where these are sufficiently well defined and of impor-
tance they may be indicated as phases of the types.

Soils of the Fort Collins series are characterized by dark-brown or
slightly reddish-brown surface soils, distinctly lighter-brown subsoils
with light-colored spots of lime material, and purplish-brown and
gray limy and gravelly material in the deeper part of the subsoils.
They are well drained, have good or fair underdrainage, are compar-
atively free from alkali, and are highly productive. They occupy
broad stream terraces or bench lands adjacent to the larger streams
of the area.

Soils of the Weld series are characterized by dark-brown or olive-
brown surface soils, lighter-colored olive-gray subsoils with white spots
of lime accumulation, and lower subsoil layers of the same color but
of lighter texture and having, where exposed to weathering, an irreg-
ular columnar structure. These soils have developed largely from
wind-blown or loess material, probably mainly of local origin, and
they occupy hilly, undulating, and nearly level areas of upland. They
are, for the most part, well drained and free from alkali, are rather
easy to cultivate, and are productive.
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Soils of the Terry series have dark-brown or dark olive-brown sur-
face soils, slightly highter olive-brown or olive-gray subsoils with light-
colored spots of {ime accumulation, and partly disintegrated shale or
sandstone of about the same color in the lower part of the subsoil.
These soils have resulted from the weathering in place of shales and
sandstones, principally of the Pierre formation, the heavier soils being
from shale and the lighter from sandstone. They occupy hilly, undu-
lating, level, and basinlike upland areas and are closely associated with
soils of the Weld series. In many places they occupy steep slopes, rims
of basins, and lower-lyin% areas adjacent to higher areas of the Weld
soils. In many places they contain alkali in harmful amounts, are
difficult to cultivate. and are only moderately productive.

The Larimer soils are characterized by brown or reddish-brown sur-
face soils, deeper reddish-brown upper subsoil layers, and grayish-
brown gravelly lower subsoil layers containing spots of purplish-brown
outwash material and large amounts of lime. Gravel, both sharp and
waterworn, are abundant on the surface and through the surface
soil and subsoil. These soils occupy old outwash fans, the material
of which has come from both the granitic material of the high moun-
tains and the red sandstone of the foothills. These materials have
been carried down by the streams and spread out over the edge of the
plain below the steeper slopes. The soils have developed under two
rather widely different conditions. West and southwest of Fort Col-
lins & large area of outwash material of this kind has in comparatively
recent times been deposited by small streams entering the plain
through Soldiers Canyon and Spring Canyon. This outwash plain
is & continuation of the old river terrace on which the Fort Collins
soils have developed. In the northern part of the area the soils
of this series have developed from a much older, higher, and more
%mvelly outwash plain which in places has been modified by deposits,

argely from red sandstone, brought down by Dry and Boxelder
Creeks. Soils of this series include areas that are fairly productive,
but as & whole they are of lower value than are soils of either the
Fort Collins or the Weld series.

Soils of the Berthoud series are characterized by dark olive-brown
surface soils, lighter olive-brown upper subsoil layers, with white spots
indicating an accumulation of lime, and nearly white or pinkigh-gray
lower subsoil layers, very high in lime. They have a nearly level or
gently sloping surface and occur as outwash fans deposited by small
streams which have their source in soft shale and limestone beds.
Considerable areas of soils of this series lie southwest and northwest
of Berthoud at the foot of the steeper hill slopes and also northwest of
Loveland in the same position. They are used principally for dry
farming and are moderately productive.

The soils of the Laporte series have brown or light-brown surface
soils which contain very small fragments of thin nearly white calca-
reous shale or shaly limestone. The surface soils are underlain by
lighter-brown material containing a larger percentage of shaly frag-
ments and larger amounts of lime. At a depth ranging from 15 to
36 inches, the partly disentegrated shaly limestone is reached. The
deeper areas of these soils are used for dry farming, but yields are
usually low. They are also used to some extent for orchards and for
small fruits. In this area these soils occur in broken belts along the
foothill slopes and on narrow ridges.
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The Neville soils are characterized by red, dull-red, or brick-red
surface soils, heavier and redder subsoils, and red sandstone or shale
arent material which is reached at a slight depth in many places.
hey occupy the small valleys and glades between red sandstone and
shale ridges and where farmed are rather productive.

The soils of the Greeley series have brown or dark grayish-brown
surface soils, underlain by lighter-brown slightly heavier material,
which is in turn underlain by lighter-textured material. These soils
have developed from recent-alluvial material and occupy uneven ter-
races or ridges. Some areas are productive, but as a whole the soils
are less productive than soils of the Fort Collins series.

Soils of the Cass series are characterized by nearly black, dark-
brown, or reddish-brown surface soils and very slightly lighter-brown
and in many places heavier subsoils. Waterworn gravel, fine sand,
anl()i ﬁilllely divided mica are distributed through the surface soils and
subsoils.

These soils occupy the valleys of the three large streams of the area
and of some of tge small streams which have their source in the
granitic rocks and the red sandstone valleys. There is, however, some
variation in the soils of the different large valleys. Those in the
flood plain of Thompson River are deeper reddish brown and in places
more micaceous than those in the valley of Cache la Poudre River,
end those in the flood plain of Little Thompson River are slightly
coarser than those along the other two streams.

Considerable areas of soils of this series are deep, well drained, eas
to cultivate, and highly productive. Other areas, however, are shal-
low, gravelly, and have a high water table. Some are heavy and
difficult to handle and some contain alkali in considerable amounts.

The individual soil types of each series are described in the follow-
ing pages, and their distribution in the area is shown on the accom-
panying soil map. Table 2 gives their acreage and proportionate
extent In the area.

TasLE 2.—Acreage and proportionate extent of the soils mapped in the Fort Colling
area, Colorado

Type of soll Acres c};:rt. Type of soil Acres cl;:x;

Fort Collins loam .._._...... 23,488 } 8.7 Larimer loam........ 6, 080 2.1

Light-textured phase . g Larimer gravelly loam 5, 052 21
Fort Collins clay loam..... 4,730 1.6 || Larimer fine sandy loa 3,648 16
Fort Collins finesandy loam_.______ 1,472 .8 Level phase._...._. 3,088 .
Fort Collins very fine sandy loam...{ 1, 8 || Berthoud loam . v oo emeeaaee e 8,632 28
Fort Collins loamy finesand....___. 1,218 .4 Heavy phase. 1, 800
QGreeley fine sandy loam............ 4,288 1.5 || Laporte loam 2.0
Greeley loam 1,472 .6 j| Laporte shaly loam.. 6, 144 2.1
Weld 108mM.. cccereacee ceacac s 26, 762 Neville fine sandy loa 7,286 } 29

Valley phase. ____._. .. 7,232 |} 14.8 Colluvial phase.. ,

Smooth phase.. cceeeena. , 088 Neville loam......... . 2178 T
‘Weld fine sandy loam... 15, 744 } 0.5 Cass fine sandy loam... 17, 600

Valley phase...... 3,136 . Red phase....-..... 4,800
Weld loamy fine sand 1,024 .4 Gray phase...... 2,752 [} 10.1
Torry silty clay loam 17,024 0.3 Colluvial phase. 2, 560

Valley phase.... 9, 084 g Shallow phase... 1,344
Tcrrg loam. ___....... 1, 536 Cass clay loam 4,736 } 2.0

eavy-subsoil phase. 1,728 1.5 Colluvial phase.__.._... 1,162

Valley phase.....ooeoo. , 280 Cass silt loam, red phase.... 3,328 1.1
Terry fino sandy loam... 14, 848 5.8 Cass 10810, . comccccnccreanes - 512 .2

Valley phase.._._. 1,084 . Rough mountainous 180d aa.._.... | 46,216 | 16.9
Torrg loamy fine sand 2,178 L6

rown phase._.... 2,496 ‘ Total 280, 560

54340—31——2
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FORT COLLINS LOAM

Fort Collins loam is the most extensively developed soil of the Fort
Collins series and is the most important agricultural soil in the area
surveyed. It occupies level belts bordering each of the main stream
valleys. In this soil type the general characteristics of the soils of
the Fort Collins series are well developed. The dark-brown or dark
slightly reddish-brown surface layer extends to a depth of 12 or 14
inches, where it gives place abruptly to a lighter-brown material
which, when moist, has a slightly pinkish-brown or salmon-colored
tint. This line of color change is readily seen in roadside cuts or in
ditch or gully banks. The second layer is slightly heavierin texture
and has distributed through it small light-gray spots, from one-eighth
to one-half inch in diameter, which effervesce very freely with acid,
indicating a high lime content. They are normally most abundant
between depths of about 24 and 30 inches. The third layer, beginning
at a depth ranging from 30 to 36 inches, is much like the layer above
it in the upper Eart but is pmcticallﬂ free of lime spots. Below this
at various depths, but generally within 5 feet of the surface, reddish-
brown, purplish-red, and gray very micaceous soil material containing
varying amounts of lime, sand, and waterworn gravel is reached.

The dark-colored surface layer, in the virgin soil or where the land
has not been cultivated for a long time, has a finely granular surface
mulch, from 1% to 2 inches thick, which forms a thin easily broken
crust when the soil is dry. On exposure and drying the surface soil
breaks into rather hard angular clods from one-eighth to one-half inch
in diameter. Worm holes and plant roots are abundant. The second,
or light-colored, layer on weathering also breaks into hard clods some-
what smaller than those of the surface layer, and a slight accumulation
of white material is apparent, in places, along the cleavage planes
and on the vertical surface where the material 1s exposed in cuts and
ditch banks. The third layer has a more massive structure when
dry and in places shows a tendency toward a columnar structure.

This soil varies in depth and in character of the deep subsoil across
the terrace and also along the terrace or up and down stream. On
the stream side of the terraces and in places adjacent to small streams
the soil layers are not so deep and the subsoil is more gravelly, with
a greater proportion of large gravel, than on the opposite side of the
terrace. The texture is also lightest near the terrace edge and tends
to grade heavier in the opposite direction. In general, the soils are
less deep, are slightly lighter in texture, and contain more gravel in
the part of the terrace highest upstream than in the lower parts.
This is especially noticeable along Cache la Poudre River where the
terraces extend westward into the outwash fans. Variations in color
also occur. Upstream the soil contains a larger proportion of material
from red sandstone and shale and is more reddish brown than it is
downstream. The soil developed on the terraces of Thompson River
are, as a whole, somewhat redder and contain much less gravel than
those on the terraces of Cache la Poudre River. Local vanations from
place to place are due to differences in surface drainage and under-
drainage conditions, the lower-lying and less well-drained soils being,
as & rule, the heaviest.
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Fort Collins loam occupies a total of 36.7 square miles, almost
equally divided among the terraces of the three large streams. The
more important areas are south and southeast of Fort Collins, along
the north side of Thompson River both east and west of Loveland,
and on the north side of Little Thompson River both east and west
of Berthoud.

All the areas have a nearly smooth surface with a general slope
downstream and toward the river flood plain, which gives good surface
drainage. Underdrainage is also good, but the limy layer of the deeper
part of the subsoil probably checks downward movement of water and
at times the subsoil is very wet from excessive use of irrigation water.
Little of this soil has received or is in need of artificial drainage. It
is all under cultivation and is highly productive.

The important crops are sugar beets, small grains (principally wheat
and barley), alfalfa, and corn. The average yield of sugar beets on
this type of soil is probably more than 15 tons to the acre, and yields
of 20 tons or more are frequently produced. According to the figures
of the Great Western Sugar Co. the average yields of sugar beets in the
Harmony district, where Fort Collins loam is the most extensively
developed soil type, have been as follows: 1924, 13.82 tons to the
acre; 1925, 11.93 tons; 1926, 17.55 tons; and 1927, 15.03 tons.

The average acre yield of wheat, according to estimates by the chief
agronomist of the State Agricultural College, is about 30 bushels, with
yields as high as 70 bushels recorded. (Pl 1, A.) The average yield
of comn is around 50 bushels, of barley about 60 bushels, and of oats
60 bushels. Yields of 85 bushels of barley and 100 bushels of oats
are not uncommon.

This land is kept in a high state of productiveness by rotating crops
and by the use of large quantities of manure. On account of the fair
profits to be made from growing sugar beets where large yields are
obtained the acreage of beets during the last few years has been large,
and some fields have been used almost continuously for this crop.

Fort Collins loam, light-textured phase.—The light-textured phase of
Fort Collins loam occupies small strips near the north edge of terraces
south of Cache la Poudre River. The largest area extends through
the center of the city of Fort Collins.

This light-textured soil consists of fine-textured loam or rather
heavy fine sandy loam having about the same thickness and arrange-
ment of layers as the typical loam. It has & good deep subsoil,
the lower light-brown layer in places extending to a depth of 5 or
more feet with little change in color or texture. The soil is easy to
cultivate, is well drained, and when moist is slightly less sticky than
typical Fort Collins loam. It has a slightly wider range of crop
adaptation than the typical soil and is especially well suited to inten-
sively cultivated crops. Yields are about the same or possibly a
little higher than on the typical soil.

In Table 3 are given the results of mechanical analyses of samples
of the surface soil, the subsurface soil, and several layers of the sub-
soil of typical Fort Collins loam.
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TABLE 3.—Mechanical analyses of Fort Collins loam

Fine | Coarse |Medium{ Fino |Very fine
No. Description gravel | sand | sand | sand sand siit | Clay

Per cent | Per cent| Per cent | Per cent| Per cent | Per cent |Per cent
308 27.6 . B

400881 | Surface soil, 0 to 2 inches._.... 0.8 48 3.2 18.0 14

400882 | Subsurface soil, 2 to 12 inches. 18 42 30 16 1 27.8 20.0 180
490883 | Subsoil, 12 to 30 Inches._...._., .9 1.2 7 3.8 27.3 44,9 21. 8
490884 | Subsoil, 30 to 84 inches ... .6 14 10 58 24 8 40 9 25.6
400888 | Subsoll, 54 to 84 inches._....... L8 4.5 2.8 1.3 223 30.9 26.6

FORT COLLINS CLAY LOAM

Fort Collins clay loam is dark-brown or slightly reddish dark-brown
heavy loam or clay loam to an average depth of about 14 inches.
Below this and marked by & sharp change in color is light-brown
clay loam with light-colored spots, principally of lime accumulation.
Below & depth ranging from 30 to 36 inches the material is practically
free of lime spots and is slightly lighter in texture. Normally this
layer extends to a depth of 60 or more inches with little change in
color or texture, and below that depth it is underlain by reddish-
brown and purplish-brown material characteristic of the lower part
of the subsoil of the Fort Collins soils.

The virgin soil or that in uncultivated fields has a rather deep and
well-crusted surface mulch. The soil, as a rule, is slightly darker
brown, and the adobe structure where the soil is exposed to weathering
is slightly more pronounced than in Fort Collins loam.

Surrounding the low hill west of Warren Lake is a small area in
which partly disintegrated sandstone is reached in the deeper part
of the subsoil.

Fort Collins clay loam covers an area of 7.4 square miles southeast
of Fort Collins, known as the Harmony neighborhood. The soil is
suited to the same crops as Fort Collins loam and the light-textured
phase of that soil. This land produces good crop yields, but it is
more difficult to handle than Fort Collins loam and the subsoil is not
g0 well drained. There is also slightly more variation in texture and
in surface drainage and underdrainage conditions than in the loam.

FORT COLLINS FINE SANDY LOAM

The surface soil of Fort Collins fine sandy loam is brown, dark-
brown, or slightly reddish dark-brown light-textured fine sandy loam
containing a small amount of sharp coarse sand and fine sharp and
waterworn gravel. At a depth of about 12 inches it is underlain by
light-brown or grayish-brown somewhat heavier fine sandy loam
which also contains sharp sand and gravel and has distributed through
it light spots of lime accumulation and in places a white coating on
the gravel. (Pl. 1, B.) Below a depth of 30 inches is dull-red or
purplish-red gravelly fine sandy loam. Considerable waterworn
gravel is scattered over the surface in places and distributed through
the surface soil and subsoil.

This soil is rather variable and includes, especially along the river
side of the areas in which it occurs, considerable areas of brown or
slightly reddish-brown loamy fine sand of wind-blown origin, much of
which is believed to be a comparatively recent deposition, and the
layer of lime accumulation has developed but slightly.
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This soil is not extensive, its total area being only 2.3 square miles.
The largest area extends along the river side of the old stream terrace
on which Fort Collins is situated. In places there is a lower terrace
of considerable extent, a large part of which is rather sandy, occupied
by this soil.

Fort Collins fine sandy loam is easy to cultivate, and on account
of its sandy character and good drainage it is warm and well suited
to the growing of vegetables and small fruits, for which it is exten-
sively used.

FORT COLLINS VERY FINE SANDY LOAM

Fort Collins very fine sandy loam has & brown or dark grayish-
brown surface soil to a depth of about 12 inches, below which is light
grayish-brown light-textured very fine sandy loam containing white
spots of lime accumulation. The line between the dark and light
colored layers is sharp and clearly marked. The lighter-colored layer
extends to a depth of about 30 inches, where it is underlain by soil
which is very slightly lighter and free from lime spots. This material
extends to a depth of 60 or more inches.

This soil covers a total of 2.6 square miles in the east-central part
of the area surveyed, the bodies lying from 4 to 7 miles southeast of
Timnath. As the soil occupies smooth gently sloping areas approxi-
mately 100 feet higher than the adjacent valley of the Cache la Poudre
River, its inclusion in the Fort Collins series is questionable.

This is an easily cultivated, well-drained, and productive soil.

FORT COLLINS LOAMY FINE SAND

Fort Collins loamy fine sand, to a depth of about 15 inches, con-
sists of dark-brown or dark reddish-brown micaceous loamy fine sand
containing a small amount of small sharp gravel. Below this is
light-brown loamy fine sand with but slight indications of lime accu-
mulation and containing some small sharp gravel. This material is
underlain at a depth of about 30 inches by fine sand.

This soil, like that along the outer edge of the terrace bordering
the Cache la Poudre River Valley, is believed to be largely of wind-
blown and comparatively recent origin.

Fort Collins loamy fine sand occurs along both sides of the
Thompson River Valley. Its total area is small, and it is of rather
low agricultural value.

GREELEY FINE SANDY LOAM

Greeley fine sandy loam has a brown or dark grayish-brown fine
sandy loam surface soil, extending to a depth of 8 or 10 inches,
below which is lighter-brown slightly heavier fine sandy loam con-
taining a few small white spots of lime carbonate. The line of color
separation between this layer and the darker surface layer is less
sharply marked than in the soils of the Fort Colling series. The sec-
ond layer extends to a depth of about 24 inches, at which depth it
%rades into much lighter-textured brown or reddish-brown fine sandy
oam. Some included areas are rather sandy and gravelly.

Greeley fine sandy loam has developed largely from soil material
carried down from the upland areas to the north by Dry Creek,
Boselder Creek, and other small streams, and deposited as ridges
and poorly developed terraces along the outer edge of the Cache la
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Poudre River Valley and in places in the valley of Boxelder Creek.
It covers a total area of 6.7 square miles. The terrace on which the
town of Timnath is situated is fairly well developed, but much of the
area covered by this soil consists of uneven ridges, in places but slightly
higher than the adjacent stream valley.

This soil in some areas is fairly productive, but as a whole it is
less productive than Fort Collins fine sandy loam.

GREELEY LOAM

On the north side of the Cache la Poudre River Valley, north and
east of Timnath, are a few low ridges covered with brown soil which
has been mapped as Greeley loam.

The surface soil consists of brown loam to a depth of about 12
inches, below which light-brown heavy loam containing spots of lime
carbonate extends to a depth of 30 or more inches. This layer is
underlain by lighter loam, sandy loam, and gravel. Sharp granitic
gravel and some waterworn gravel occur on the surface and distrib-
uted through the surface soil and subsoil.

This soil is of slightly lower agricultural value than Fort Collins
loam or its light-textured phase.

WELD LOAM

Weld loam consists of dark-brown or dark grayish-brown loam to
a depth of about 12 inches, at which depth it 1s underlain by dis-
tinctly lighter-brown, grayish-brown, or olive-brown loam of slightly
heavier texture which contains well-defined nearly white lime spots
from one-half inch to 1)% inchesin diameter. At a depth of about 36
inches the material grades into a more friable lower subsoil layer
which contains very few lime spots. The subsoil extends to a depth
of 60 or more inches.

Uncultivated areas of this soil have a thin surface mulch of finely
granular and rather sandy material moderately crusted at the surface.
Below this mulch the surface soil when dry breaks into hard some-
what regular clods with smooth surfaces. The upper part of the
lighter-colored layer also breaks:into fairly hard somewhat regular
clods which in places have a thin coating of limy material over
their surfaces.

The third layer has a rather distinetly columnar structure charac-
teristic of all wind-blown soils, the vertical cleavage planes of which
allow free movement of moisture, air, and plant roots. In places fine
rootlets are found nearly covering the face of the cleavage planes at
a depth of several feet below the surface.

Readings made of the resistance of this soil at various depths indi-
cate a slight concentration of soluble salts in the middle layer.

This =o0il has developed largely from material believed to have been
blown from the soft shale and sandstones of near-by regions and to
some extent from the river flood plains. Owing to differences in the
materials from which the soil has developed, depth of soil material,
and relief, this soil includes rather wide variations. Near outcrops
of sandstone it tends to be lighter in texture than areas in which all
of the parent material is from shale. Where the loess deposit is shal-
low the soil is, as a rule, heavier than where the loess is deep. Where
the surface is nearly level the subsoil is more completely developed
and heavier than where the soil occupies slopes. In the extreme
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southeastern part of the area surveyed a body of soil in which dark-
colored partly disintegrated shale 13 reached at a depth below 4 feet
has been included with the typical soil.

Weld loam occupies a large proportion of the area covered by the
Weld soils, which are the predominating upland soils east of a line
from Waverly south through Fort Collins, Loveland, Campion, and
Berthoud to the south limits of the surveyed area.

Weld loam includes a total area of 41.8 square miles. Nearly all
the land is under irrigation and, with the exception of Fort Collins
loam, this soil probabe has higher average productiveness than any
other soil in the area.

Weld loam, valley phase.—The valley phase of Weld loam differs
from the typical soil principally in being slightly darker brown at the
surface, in having a less well-drained lower subsoil layer, and in hav-
ing slight accumulations of alkaliin places. Soil of this phase requires
slightly less irrigation water than the typical soil. It occupies level
or nearly level areas, lower slopes which have received recent collu-
vial and wind-blown deposits, and broad valleylike areas. It is most
typically developed between-Plummer and Wellington.

Weld loam, smooth phase.—The smooth phase of Weld loam differs
from the typical soil in having & more nearly smooth well-drained
surface and 1n having, in places, a slightly reddish-brown loam or clay
loam lower subsoil layer, somewhat similar to that of the Fort Colling
loam near Loveland. This soil is intermediate between the Weld and
Fort Collins soils.

A considerable area of this smooth soil extends from Campion
eastward, occupying the divide between the valleys of Thompson
and Little Thompson Rivers. It is slightly more productive than
the typical soil.

Weld loam, smooth phase, is used extensively for sugar beets (pl.
2, A), wheat, barley, aifalfa, and corn.

WELD FINE SANDY LOAM

Weld fine sgndy loam is closely associated with Weld loam, espe-
cially in that part of the area north of Cache la Poudre River. It
consists of brown or dark-brown fine sandy loam to a depth of about
12 inches, below which is light-brown or slightly olive-brown heavier-
textured fine sandy loam containing light-gray spots of lime accumu-
lation. Below a depth ranging from 30 to 36 inches the color remains
the same but the texture is slightly lighter and the lime spots are less
well developed or are absent. This layer extends to a depth of 5 or
more feet.

The dark-colored upper layer is slightly crusted and is finely gran-
ular to a depth of 1 or 2 inches, below which it breaks into somewhat
regular clods which are very easily crumbled. The second layer
breaks into somewhat harder regular clods, and below this the
columnar structure noted in Weld%oam is well defined.

This soil differs from Weld loam principally in texture. On the
more rolling and small hilly areas are spots from which the surface
soil has been partly eroded by the wind.

Weld fine sandy loam occupies a total of 24.6 square miles, princi-
pally north and east of Plummer. The areas in many places are
adjacent to ridges on which soft sandstone outcrops or has only a
shallow soil covering.
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This soil is used for the same crops and handled in the same way
as Weld loam, but is, as a whole, somewhat less productive.

Weld fine sandy loam, valley phase.—The valley phase of Weld fine
sandy loam bears the same relation to the typical fine sandy loam as
the valley phase of Weld loam bears to its typical soil. It 1s slightly
darker, is a little heavier in texture, requires the application of less
water, has in places small areas in which alkali accumulates, and is,
a8 a whole, slightly more productive than the typical soil.

Table 4 shows the results of mechanical anslyses of samples of the
surface soil, the subsurface soil, and the subsoil of typical Weld fine
sandy loam.

TaBLe 4.—Mechanical analyses of Weld fine sandy loam

Fine | Coarse |Medium| Fine |Veryflne st

No. Description gravel [ sand sand sand sand

Clay

Percent| Per cent | Per cent | Per cent| Per cent | Per cent | Per cent
490805 | Surface soil, 0 to 134 Inches._. . 0.0 0. 0.7 20.9 33.9 17 2 17.6
490800 | Bubsurface sofl, 144 ta 10 inches, .0 .2 .4 83 30.6 1.6 2.5
490807 | Subsoll, 10 to 30 inches... ... .0 .1 .2 16.1 34.4 28.9 20.1
400808 | Subsoll, 30 to 40 nches..__ ... .0 .1 .2 17.2 39.0 24.2 19.2

WELD LOAMY FINE SAND

Associated with Weld fine sandy loam is an area of Weld loamy fine
sand on the south side of Thompson River about 5 miles southeast of
Loveland. This area occupies 1.6 square miles.

The soil consists of dark-brown loamy fine sand to a depth of about
12 inches, below which is light-brown loamy fine sand to a depth of
5 or more feet. The soil is believed to be of rather recent wind-blown
origin. It is under cultivation and is fairly productive. Although
light in texture, if overirrigated or trampled when wet it becomes
cloddy on drying.

TERRY SILTY CLAY LOAM

Terry silty clay loam consists of brown or dark olive-gray hea
silty clay loam or clay to & depth of about 10 inches, below whic
is a somewhat lighter olive-gray soil with white spots of lime accumu-
lation extending to an average depth of about 30 inches. It grades
'm%o partly disintegrated parent shale material of about the same
color.

The dark surface layer when weathered for a considerable time
forms a finely granular mulch, 1% or 2 inches deep, strongly crusted
at the surface which in many places is smooth and bare. gelow the
mulch the soil breaks into small hard angular clods. The second layer
‘breaks into somewhat larger hard clods having a white coating along
the cleavage planes and in places accumulations of alkali and gypsum.

The lines of separation between the layers are much less distinct
than in the Weld soils, and it is often difficult to determine whether
the lower layer of the subsoil is shale or soil material. The shale, how-
ever, generally shows a flakiness and the soil material does not.

his soil carries alkali in various amounts, and when either too wet
or too dry it is very difficult to handle. It is also difficult to obtain



Soil Survey of the Fort Collins area, Colorado, 1927 PLATE 1

A, Wheat on Fort Collins loam; B, roadside cut showing the light-colored lime layer in Fort
Collins fine sandy loam



Soil Survey of the Fort Collins area, Colorado, 1927 PLATE 2

A, Good erop of sugar beets ()n \\ eld loam, smooth phase; B, young cherry orchard on Terry
fine sandy loam; (, oats on \e\ ille fine sandy loun colluvial phaxe
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a stand of alfalfa or small grain, but when a stand is obtained the
soil produces well.

Terry silty clay loam occupies a total area of 26.6 square miles.
It occurs in large and small bodies principally in a belt through the
western part of the area. Some of the land is under irrigation, some
isv;11 dry farmed, and a considerable acreage is used for pasture land
only.

Numerous small areas of this soil have, through the accumulation
of drainage water, become water-logged and impregnated with alkali,
Some of these have no easily accessible outlets and can not be eco-
nomically drained, but others ¢can be drained at a cost which is not
prohibitive. Some drainage has been done but much more should be
done. Small undrained areas are not only unprofitable but also
detract frem the appearance and value of the farm on which they
oceur.

Compared with the Weld soils with which it is associated and to
which 1t bears a general resemblance, Terry silty clay loam is more
difficult to handle, requires more water, and is less productive. It
is used principally for alfalfa and small grains. Sweetclover is grown
to a small extent.

Terry silty clay loam, valley phase.—The valley phase of Terry silty
clay loam differs from the typical soil in being, as a whole, slightly
heavier in texture, in having somewhat greater depth, in containing
more alkali, and in occupying a more nearly level and less well-
drained position. It occupies the lower parts of broad basinlike
areas, the lower parts of small poorly defined valleys, colluvial outwash
areas at the foot of slopes, and in places strips along the outer edge
of the larger valleys. It supports a growth of salt grass and contains
alkali in considerable quantities.

TERRY LOAM

Terry loam is dull-brown or olive-gray loam or light clay loam to
a depth of about 10 inches. Below this is lighter olive-gray clay
loam with well-defined light-colored spots of lime accumulation.
At an average depth of about 30 inches this material grades into clay
and partly decomposed shale.

The dark-colored upper layer has a thin finely granular surface
mulch an inch or two deep, well crusted at the surface. Below the
mulch the surface soil breaks into hard somewhat regular clods.
The lighter-colored subsoil layer breaks into larger hard clods and has
in places a thin coating of wigite salts along the cleavage planes.

his soil is not extensively developed. The principal areas are
west and southwest of Campion.

This soil is used principally for dry farming. Wheat is the prin-
cipal crop grown and under favorable conditions and good handling
produces well, about the average for Larimer County as a whole.

Terry loam, heavy-subsoil phase.—The heavy-subsoil phase of Terry
loam consists of a typical loam surface soil extending to a depth of
about 12 or 15 inches, below which is a dark-brown very heavy sub-
soil grading at a depth of 30 or more inches into partly disintegrated
shale material.
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Both the typical soil and the heavy-subsoil phase have in places
been modified by an accumulation of wind-blown material.
| Crops and yields on this soil are similar to those on typical Terry
oam.

Terry loam, walley phase.—Terry loam, valley phase, consists of
dark-brown sandy loam or loam to a depth of about 12 inches, below
which is slightly lighter-brown loain containing some waterworn gravel
and fine micaceous sand. DBelow a depth of 30 inches this material
grades into olive-gray sticky micaceous light loam or fine sandy loam.

Alkali is present 1n considerable amounts and in places forms a
crust on the surface.

Soil of this phase has developed at the foot of slopes and in small
valleys from wash carried down from sandy and loamy soils on the
slopes. A high water table is maintained by seepage.

The land is of low agricultural value and little of it is used for

cultivated crops.
TERRY FINE SANDY LOAM

Terry fine sandy loam is the brown, olive-brown, or olive-gray
soil typically developed along the tops of the ridges east of Terry
Lake and in like positions in other parts of the area. It consists of
dark-brown or dark olive-brown fine sandy loam which grades at a
depth of about 10 inches into distinctly lighter-brown heavy sandy
loam or loam with well-defined white spots of lime accumulation.
Where the soil is deep this layer extends to a depth of 30 or more
inches, at which depth it grades into partly disintegrated sandstone
which in turn grades into soft sandstone. In the western part of the
area covered by this soil the parent material consists of the soft olive-
gray or yellowish-green Hygiene sandstone of the Pierre formation;
farther east it consists of light-brown soft fine-grained sandstone.

Terry fine sandy loam lacks uniformity, many areas on the steeper
slopes being so shallow that the parent sandstone is turned up by the
plow. Tn other places the lighter-colored subsoil is exposed by erosion,
giving the fields a mottled appearance.

This soil occupies an area of 23.2 square miles, the greater part of
which lies north of Cache In Poudre River. Small areas are south
of Thompson and Little Thompson Rivers.

Terry fine sandy loam in the western part of the area is used exten-
sively for growing cherries (pl. 2, B) and small fruits. That in the
eastern part is used for sugar beets, alfalfa, and other crops. Some
areas are used as dry farming land for wheat, beans, and other crops,
but the yields are low.

Terry fine sundy loam, valley phase.—The valley phase of Terry fine
sandy loam differs from the typical soil in having a darker and deeper
surface layer, more level relief, and greater depth to parent material.
It occupies broad nearly level and valleylike areas, where the soil has
been influenced to a considerable cxtent by wind-blown and colluvial
material. In places the water table is high and alkali has accumu-
lated at the surface. The agricultural utility of this soil is similar to
that of the typical soil. The valley phase is used largely for the
production of sugar beets and alfalfa.

The results of mechanical analyses of samples of the surface soil,
the subsurface soil, and the subsoil of typical Terry fine sandy loam
are given in Table 5.
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TaBLE 5.—Mechanical analyses of Terry fine sandy loam

Fine | Coarse |Medium| Fine |Veryfine site Clay

No. Deseription gravel | sand sand sand sand

Per cent| Per cent | Per cent | Per cent! Per cent | Per cent | Per cenl
0 0. 1. 42.8 17.3 14.9

490843 | Surface soll, 0 to 2 inches..... 1 2 22.0 .

490844 | Subsurface soil, 2 to 12 inches. .1 4 1.0 43.5 2.5 13.6 13.9
490346 [ Subsofl, 12 to 36 inches........ .2 i .4 18.2 28.4 36.3 17.3
490848 | Subsoil, 36+inches. . ... ... .0 1 .0 12.2 65.7 24.8 7.5
4908464 | Sutsoil, 36 to 48 inches....... .0 2 .1 12.0 56.4 25.5 6.0

TERRY LOAMY FINE SAND

Terry loamy fine sand consists of brown, dark-brown, or slightly
reddish dark-brown loamy fine sand underlain, at a depth of about
12 inches, by light-brown or slightly reddish-brown heavy loamy fine
sand containing a few well-defined white spots of lime and some dis-
seminated white specks. Below a depth of 30 or 36 inches the lime
spots are not present. Brown or reddish-brown soft sandstone is
reached at widely varying depths. The surface soil shows a some-
what regular cleavage although the clods are very easily broken. In
the second layer the somewhat regular structure is well defined and
the clods are slightly harder. The third layer is of massive structure
without cleavage planes.

This soil is not uniform. In places it is so shallow that the lighter-
colored second layer is exposed at the surface, giving the soil a mot-
tled appearance. It also includes areas of deep wind-blown material.

Parts of this soil are used for dry farming, but crop yields are low.
It occupies an area of 3.4 square miles south of Waverly,

Terry loamy fine sand, brown phase.—On the south side of Cache
la Poudre River Valley, from 3 to 5 miles south of Timnath, is an
area of brown or light-brown fine sandy loam developed largely from
the weathering of soft yellowish-brown sandstone associated with old
clay beds. This area has been mapped as the brown phase of Terry
loamy fine sand. It differs from the typical soil principally in its
more yellowish-brown color, finer texture, and less well-developed soil
profile. Along the steep slope bordering the valley it has been eroded,
leaving the sandy and clayey material exposed at the surface. Land
of this phase is used principally for grazing purposes.

LARIMER LOAM

The surface soil of Larimer loam is brown or dark-brown loam con-
taining considerable quantities of small sharp granitic and quartz
gravel over the surface and through the soil. At a depth of about
10 or 12 inches it is underlain by slightly lighter-brown heavy loam
or clay loam which also contains sharp coarse sand and small gravel.
Below a depth ranging from 15 to 30 or more inches is purplish-red,
light reddish-brown, or gray highly micaceous limy and gravelly
material characteristic of the deep subsoil underlying the Fort Col-
lins soils. The surface soil and deep subsoil break into irregular hard
clods. In afew places where seepage water has come near the surface
small areas of well-developed lime hardpan occur.

This soil is rather variable in depth, in the amount of gravel which
it contains, and in its value for the production of crops. In places
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along the edges of the terraces on which the Fort Collins soils have
developed are eroded areas which have been included with the soil
in mapping,

Larimer loam occupies an area of 9.5 square miles west and south-
west of Fort Collins between the areas covered by Fort Collins loam
and the foothills.

A considerable part of the more easterly and deeper areas of this
soil is under irrigation. The soil is used for small grains, alfalfa,
apple orchards, small fruits, and a variety of other crops, and fair
yields are obtained. As a whole this soil 1s less productive than the
adjacent Fort Collins loam.

LARIMER GRAVELLY LOAM

The surface soil of Larimer gravelly loam is brown, dark-brown, or

slightly reddish-brown fine sandy loam or light loam having sha

uartz, granitic, and waterworn gravel over the surface and throug
the soil. At a depth of 8 or 10 inches it is underlain by gray, pink-
ish-gray, or reddish-brown slightly heavier gravelly loam, the gravel
ranging widely in kind, size, and amount, and much of it being heav-
ily coated with lime. Below an average depth of about 30 inches
are beds of very gravelly material consisting largely of waterworn
gravel which are less heavily coated with lime. Asshown in roadside
cuts this gravelly material overlies beds of shale, a white deposit of
lime marking the line of contact,

This soil covers a total of 9.3 square miles, mainly in the northern
part of the aren surveyed. The largest bodies are between Curtis
Lake and Waverly, and other bodies are north and northeast of Well-
ington. A few small very gravelly areas are north and east of Tim-
nath, on the Twin Mounds 4 miles east of Campion, and on a few
other high points.

A number of areas of this soil are under cultivation and seem to
produce fairly well, but as a whole the soil.is of low agricultural value
and is used largely as grazing land.

In a number of places gravel from the material underlying this soil
has been used for road surfacing, for which it is well suited, and for
ballast on the railroads. The supply seems almost inexhaustible.

LARIMER FINE SANDY LOAM

Lurimer fine sandy loam has a reddish-brown or dark reddish-brown
fine sandy loam surface soil with some sharp gravel on the surface
and through the soil. At a depth of about 8 or 10 inches this is
underlain by lighter reddish-brown fine sandy loam of heavier texture,
in which a considerable amount of lime occurs in white spots and as
coatings on the gravel. Below a depth of 30 inches the lime material
is less abundant. The deep subsoll consists of purplish-brown or
reddish-brown gravelly soil material, but the gravel is much less
abundant than in the deep subsoil of Larimer gravelly loam.

This soil occupies parts of the old high outwash plain in the north-
ern part of the area between Dry Creek and Boxelder Creek. It
seems to have been modified by comparatively recent overflow and
deposition of material washed from red sandstones.

arimer fine sandy loam covers a total area of 5.7 square miles
north and northwest of Waverly and northwest and northeast of



SOIL SURVEY OF THE FORT COLLINS AREA, COLORADO 21

Wellington. A considerable part of the land is under cultivation,
being used for alfalfa, sugar beets, small grains, and com. Crop
yields are good.

Larimer fine sandy loam, level phase.—The level phase of Larimer
fine sandy loam occupies more nearly level areas, is slightly darker
reddish brown in color, is heavier in texture, and has a deeper surface
soil than the typical soil.

In general appearance and crop adaptation this soil rather closely
resembles Fort, Collins loam as developed in the valley of Thompson
River near Loveland. It is a more productive soil than Larimer
gravelly loam, with which it is associated.

BERTHOUD LOAM

Berthoud loam occupies the larger part of the nearly level outwash
plain northwest of Lake Loveland and northwest, west, and southwest
of Berthoud. It occupies a position between the foothills and the
Fort Collins soils on the old terraces of Thompson and Little Thomp-
son Rivers similar to the position of Larimer loam between the foot-
lllli'us and the Fort Collins soils on the old terraces of Cache la Poudre

iver.

This soil consists of dark-brown or very slightly reddish-brown
heavy loam or clay loam to a depth of about 15 inches, below which
is very light-brown or grayish-brown heavy loam or clay loam con-
taining well-defined spots of lime. This layer is underlain at an
average depth of about 30 inches by very light grayish-brown or
light-gray, 1n places nearly white or pinkish-gray, soil material very
high 1n lime.

Virgin areas or areas which have not been cultivated for some time
have a well-developed crusted surface mulch from 1 to 2 inches thick.
Below this the soil breaks into fairly hard somewhat regular clods.

In places, especially on the steeper slopes near small valleys, the
surface soil contains considerable amounts of nearly white shaly lime-
stone, and in the subsoil and deeper subsoil this material is very
abundant.

Berthoud loam occupies 8.8 square miles in the Fort Collins area.
A small part of the land is irrigated, a considerable part is dry farmed,
and the remainder is used for grazing lands. In places it produces
medium or good crops of small grain, but much of the land is of low
agricultural value.

Berthoud loam, heavy phase.—Berthoud loam, heavy phase, differs
from the typical soil in having a darker, heavier-textured, and deeper
surface soil. The deeper subsoil contains less of the lime and shaly
material.

LAPORTE LOAM

Laporte loam has a brown, light-brown, or gray loam surface soil
well filled with small particles of thin nearly white shaly limestone
and limy shale. At a depth of about 12 inches the surface soil grades
into lighter-brown loam containing white spots of lime and a larger
amount of shaly limestone fragments. At a depth ranging from 24
to 36 or more inches partly disintegrated shaly limestone is reached.

Laporte loam occurs in the southwest part of the area, mainly
south of Thompson River. It includes lower foothill slopes and low
narrow ridges.
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This soil is used to some extent for dry farming, and in small pock-
ets and glades where the soil is darker and deeper than typical it is
used rather successfully for apple growing. Trees should not be
planted, however, without first carefully examining the soil to deter-
mine which parts will allow deep rooting.

Laporte loam closely resembles the soils of the Penrose series
wnapped at Penrose, Colo., and is derived from similar parent mate-
rial, but in the Fort Collins area the soil has weathered under some-
what less arid conditions, is darker in color, and probably contains

more humus.
LAPORTE SHALY LOAM

Laporte shaly loam differs from Laporte loam in that it is some-
what lighter gray in color, shallower, and more shaly. The surface
soil is well filled with sharp shale fragments and the parent shaly
limestone which underlies much of the soil is reached at a depth rang-
ing from 15 to 24 inches. This soil occupies sharp narrow ridges,
steep slopes, and undulating and hilly uplands. Some of the land ie
used for dry farming, but yields are very low.

Areas of Laporte shaly loam occur in a narrow broken belt extend-
ing from north to south along the west side of the main body of the
surveyed area. The total area of this soil is 9.6 square miles.

NEVILLE FINE SANDY LOAM

Neville fine sandy loam consists of reddish-brown, dull-red, or red
fine sandy loam underlain at a depth of about 15 inches by lighter-red
soil of heavier texture, which at widely varying depths grades into
partly disintegrated red sandstone, or red sandstone and shale. The
upper dark layer has & thin slightly crusted mulch at the surface and
bellt))w this breaks into clods with somewhat regular faces. Where
deep the second layer in places contains well-defined white spots of
lime. Sharp sand and small gravel in varying amounts are on the
surface and scattered through the surface soil and subsoil.

This soil shows rather wide variations. The parent material from
which it developed includes a wide range of sandstones and shales
which in places have been modified by material from limestone and
from granite, quartz, and rhyolite. In depth the soil ranges from
verIy shallow and stony on the upper parts of the slopes and around
included stony areas and rock outcrops to deep, and in many places
heavier, soil in the lower parts of the gPades and valleys. It has been
modified by colluvial material moved down the slopes, by material
washed into the lower parts, and in places by an accumulation of
wind-blown material.

The total area of Neville fine sandy loam is 11.4 square miles. It
is used for dry farming and as pasture land. Yields on some areas
mn%e from fair to good, but considerable areas on which the soil is
shallow, stony, and eroded are of low agricultural value.

Neville fine sandy loam, colluvial phase.—The colluvial phase of
Neville fine sandy loam is dark reddish-brown heavy fine sandy loam
or loam, underlain at a depth of about 15 inches by slightly lighter
reddish-brown very micaceous heavy fine sandy loam or loam contain-
ing white spots of lime. Below a depth of 30 inches the soil is more
friable, and accumulations of lime material occur in small amounts
or are absent. Material of this kind in many places extends to a
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depth of 5 or more feet. On the upper slopes occupied by soil of this
phase partly disintegrated sandstone material is reached at various
depths, generally below a depth of 36 inches.

Soil of this phase occurs on comparatively high slopes and old high
terraces along the valleys of Thompson River and Buckhorn Creek.
On the higher parts of these areas the soil differs little from typical
Neville fine sandy loam or Neville loam, but on the lower parts it is
darker in color, is deeper, and differs from soils of the Fort Collins
geries principally in containing a larger proportion of material from
red sandstone. This soil is used rather extensively for growing
%Pples, cherries, and small fruits, and for alfalfa, small grains (pl. 2,

, and other crops.

In Table 6 are shown the results of mechanical analyses of samples
of the surface soil, the subsurface soil, and several layers of the sub-
soil of typical Neville fine sandy loam.

TaBLE 6.—Mechanical analyses of Neville fine sandy loam

Fine | Coarse Medium{ Fine |Veryflne| g, Clay

No. Description gravel | sand | sand | sand | sand

Per cent| Per cent | Per cent | Per cent| Ier cent | Per cent |Per cent
22 . . 20.7 28, 21, . 68

40081560 | Surface soll, 0 to 115 inches.... 5.8 4.4 8 6 10.

4908151 | Subsurface soll, 14 to 15 Inches.| 3.8 8.1 5.8 26 5 232 211 12.4
4908152 | Subsoil, 15 to 28 inches........ 6.0 11.1 7.2 273 22.0 148 11.8
4908153 | Subsoll, 28 to 40 inches.. ...... 63 11.7 7.9 29 8 23 3 12.7 8.4
4908154 | Bubsoil, 40 to 60 inches........ 2.3 7.5 53 27.0 256 18.2 14,1

NEVILLE LOAM

Neville loam consists of reddish-brown or dull-red loam which, at
a deFth of about 15 inches, grades into slightly lighter-red heavy loam
or clay loam. At widely varying depths this material is underlain by
partly disintegrated red sandstone, red sandy shale, or shale. This
soil has a wide range in depth and texture. In general it is very
shallow and in places stony at the outer valley edge but deeper and
heavier in the lower parts of the valleys. It has been modified by
colluvial material, by wash, and by wind-blown material. Neville
loam includes all the variations found in Neville fine sandy loam, and
its separation from that soil is arbitrary. Each glade in which this
soil occurs includes a number of soils, but on account of their small
extent and lack of importance their separation on the soil map was
not justifiable.
CASS FINE SANDY LOAM

The surface soil of Cass fine sandy loam is very dark grayish-brown,
slightly reddish-brown, or purplish-brown fine or very fine sandy loam
which when moist is almost black. At the surface the material is
loose and friable, but it becomes slightly heavier with depth. Through
it is an abundance of fine plant roots and wormholes. When dry the
material breaks into large irregular clods but these are readily broken
and the entire soil mass is easily pulverized. At a depth of about
15 inches the surface soil grades into very slightly lighter-brown fine
sandy loam which is somewhat heavier in texture but is friable under
favorable moisture conditions. The line of separation between these
layers is not sharply marked as in the Fort Collins soils. Below an
average depth of about 24 inches the deeper subsoil becomes lighter
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brown in color, and contains indistinct spots of rust brown and gray,
and the texture becomes more sandy. At widely varying depths this
layer rests on sand and stream gravel. In places gravel in varying
amounts is scattered on the surface, through the surface soil, and
through the subsoil.

This soil varies widely from place to place. In color it ranges from
deep red, where the material has been eroded largely from red sand-
stone, to dark brown or black, where a larger part of it has come from
igneous and metamorphic rocks and from shale. The depth of the
so0il to the underlying stream gravel ranges from only 12 or 15 inches
near the rivers or o%d stream channels to 5 or more feet along the
edges of the valleys. Many areas of this soil are comparatively free
from alkali, but other areas, especially where poorly drained, contain
alkali in injurious amounts.

Cass fine sandy loam occupies low nearly level areas but much of
it is not subject to overflow. Drainage of the higher-lying areas is
good, but considerable areas are low lying, shallow, and, because the
water table is maintained at river level, would be difficult to drain.
Such places are indicated on the map by swamp symbols.

Cass fine sandy loam is the predomnating soil in the valleys of
Cache la Poudre, Thompson, and Little Thompson Rivers and in the
valleys of some of the tributary streams. It occupies a total area of
27.5 square miles, more than half of which is intensively farmed. It
ifs used for garden truck, sugar beets, alfalfa, corn, apples, and small

rults.

Cass fine sandy loam, red phase.—The surface soil of Cass fine sandy
loam, red phase, is dark reddish-brown or dull-red fine sandy loam to
a depth of about 12 inches. Where recently irrigated or subject to
overflow the surface soil has a thin covering of brownish-red very fine
sand carried by the irrigation water of the region. Below a depth of
12 inches the soil is lighter reddish-brown fine sandy loam of heavier
texture, containing a few spots of lime and small lime-coated gravel.
Below a depth ranging from 30 to 36 inches this layer grades into
light-brown or light reddish-brown light fine sandy loam containing
alternating layers of sand and fine gravel. In places the subsoil
extends to a depth of 10 or more feet.

The red phase of Cass fine sandy loam occupies a total area of 7.5
square miles. It occursin the vicinity of Wellington, along the chan-
nel of Boxelder Creek, and along the upper course of Dry Creek. It
consists largely of material eroded from the red sandstone beds to
the west and from the old high outwash plains occupied by the
Larimer soils.

This soil is productive and well suited to all crops of the region but
is in places cut into small areas by the stream cgannels. In places
where drainage is poor, alkali in injurious amounts has accumulated.

Cass fine sandy loam, gray phase.—Cass fine sandy loam, gray
phase, has a brown or dark-brown heavy fine sandy loam or loam
surface soil extending to a depth’ of about 12 inches. Below this is
light-brown heavy fine sandy loam or loam containing a small amount
of white lime material and lime-covered gravel. This layer extends
to a depth of 30 inches, below which is very light-brown or gray loam,
in places containing considerable gravel.

This soil lacks uniformity of color and texture, and poorly drained
areas contain alkali in considerable amounts. White incrustations
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of alkali occur in places on the surface. The soil consists largely of
material eroded from the light-colored shales and sandstones of the
northeastern part of the area. It occupies a total of 4.3 square miles
along Boxelder Creek in the northeast part of the surveyed ares,
principally north and east of Wellington. It is of rather low agri-
cultural value and is used principally as grassland for pasturage.

Cass fine sandy loam, coﬁuvial phase.—Cass fine sandy loam, col-
luvial phase, consists of dark-brown or slightly reddish-brown loamy
fine sand grading, at a depth of 2 or 3 inches, into light fine sandy
loam which extends to a depth of about 14 inches. Below this is
glightly lighter-brown light-textured fine sandy loam containing a
small amount of white lime material. Below a depth of 30 inches is
light-brown loose loamy fine sand. Small quantities of coarse sand
and small sharp gravel and some waterworn gravel are abundant on
the surface and through the surface soil and subsoil.

This soil has developed from material carried into glades by wind
and from colluvial material carried down the adjacent slopes. In
places it occupies the outer part of old high stream terraces. It
includes rather wide variations, depending on the character of the
material on the adjacent slopes. Where poorly drained it has a light-
red or light-brown surface soil underlain at a slight depth by white
material, probably largely calcium and magnesium sulphate.

Two areas, one about 8 miles northwest of Loveland and the other
northeast of the entrance to the canyon of Cache la Poudre River,
have been mapped. Their combined area is 4 square miles. Soil of
this phaseisused for growing small grain under dry-farming conditions,
and it seems fairly productive.

Cass fine sandy loam, shallow phase.—The shallow phase of Cass fine
sandy loam is so shallow and gravelly that it is practically nonagricul-
tural although it includes small areas here and there which can be
utilized for gardening or for truck crops. It consists of brown or light-
brown fine sandy and gravelly loam, in most places not more than 12
or 15 inches deep, underlain by sand and stream gravel. It occupies
narrow strips adjacent to the present stream channels or the beds of
former stream channels, principally in the valley of Cache la Poudre
River. The total area covered by this soil is 2.1 square miles.

CASS CLAY LOAM

The surface soil of Cass clay loam is dark-brown or dark grayish-
brown heavy clay loam well filled with plant roots and wormholes.
At a depth of about 12 inches it grades into slightly lighter-brown
clay loam containing white spots of lime. The line of separation
between these two layers is not sharply defined as in the Fort Colling
goils. Below a depth ranging from 30 to 36 inches the deeper subsoil
becomes lighter grayish brown in color, lighter in texture, contains
much finely divided mica, and grades into sand and waterworn stream
gravel. Rust-brown and gray mottlings occur in the layer immedi-
ately above the gravel.

s soil, if overirrigated or cultivated when too wet, becomes very
hard and difficult to handle on drying. It is subject to rather wide
variations. On the lower or stream side of the areas it grades into
Cass fine sandy loam and in the opposite direction it is modified and
in places made heavier by outwash of shale material. The north side
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of the area north and east of Laporte has been modified in this way.
In other places, as in the area north and northeast of Fort Collins,
sandy and gravelly loam carried into the Cache 1a Poudre River Valle
by tributary streams has been deposited on or mixed with this soil.
In the area along the south side of the Cache la Poudre River Valley,
extending from the mouth of Dry Creek, southeast of Fort Collins, to
a point about 2 miles south of Timnath, the soil is poorly drained
and contains alkali in harmful amounts.

This soil covers a total of 7.4 square miles extending along one side
or the other of the Cache la Poudre River Valley from Laporte to a
few miles below Timnath,

The better-drained areas are used in the production of sugar beets,
alfalfa, and small grains. The poorly drained areas support a growth
largely of salt grass and are used as pasture lands.

Cass clay loam, colluvial phase.—Cass clay loam, colluvial phase
has a dark-brown or dark reddish-brown heavy clay loam surface soil
about 12 inches deep. The subsoil is dull-brown or grayish-brown
heavy sticky clay loam containing varying amounts of sharp gravel
and light-colored spots of lime or gypsum. This layer, although
heavy, contains considerable finely divided mica and is underlain at
a depth ranging from 36 to 40 inches by light-brown very micaceous
clay loam or loam, in places containing gravel in varying amounts.

This soil occurs principally in the valleys of small streams tributary
to Cache la Poudre River and occupies a total area of only 1.8 square
miles. Parts of the land are poorly drained. Where well drained the
soil i3 fairly productive and is used for sugar beets, small grains, and
other crops of the area.

CASS SILT LOAM, RED PHASE

Cass silt loam, red phase, consists of dark-brown or dull reddish-
brown heavy silt loam underlain, at a depth of about 10 inches, by
slightly lighter-brown or reddish-brown heavy silt loam containing
a few small spots of white material and a small amount of sharp
gravel. Below an average depth of about 36 inches is reddish-brown
very gravelly sandy loam, the gravel being small and sharp and
increasing in quantity with depth.

A well-developed, well-crusted granular mulch about 2 inches thick
forms over areas of this soil which have been weathered for some
time. The dark-colored layer below this breaks into small hard irreg-
ular clods, and the lower-lying lighter-colored layer breaks into larger
hard clods. Small sharp gravel are in places rather abundant over
the surface and through the surface soil and subsoil. When the soil
is moist the dull-red color is much more pronounced than when it is
dry. Included with this soil are a few small areas of poorly drained
soil in which alkali in harmful amounts is present.

This soil consists largely of material deposited in the valley of
Boxelder Creek by overflow of that stream, and apparently has
been eroded from the red sandstone to the north and west and from
the old high outwash plain from which soils of the Larimer series
have developed. In places other soils along the western edge of the
valley of Boxelder Creek have this deep red material in the subsoil
at a depth ranging from 4 to 5 feet.

This soil occupies a total area of 5.2 square miles. The largest
body extends as a strip about a mile wide from near the mouth of
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Boxelder Creek northward about 5 miles. A small body lies south-
east of Wellington and another along Dry Creek south of Waverly.

The soil is used for sugar beets, small grains, and alfalfa. The
better parts of the land are highly productive.

CASS LOAM

Cass loam is brown or dark grayish-brown light loam to a depth
of about 12 inches. Below this is light-gray, nearly white material,
part of which is lime but part is probably calcium, magnesium, and
sog}um sulphate. In places white incrustations of alkali form at the
surface.

This soil occupies an area of less than 1 square mile southeast of
Timnath. It supports a growth of wild grasses, principally salt
grass, and is used for grazing purposes.

ROUGH MOUNTAINOUS LAND

The Fort Collins area includes strips of mountain slopes on its
borders, and a number of hills and ridges within the main body of
smoother land. The term rough mountainous land has been applied
to these areas of rough land, where the soil is not tillable either on
account of the steepness of the slopes or because of the large amount
of rock strewn over the surface or embedded in the soil. The slopes
in many places rise abruptly from the smooth flat areas to moun-
tainous peaks and ridges with a gradient of 1,000 or more feet to the
mile. Bare rocky slopes and rock ledges and cliffs are common.
In all the rough mountainous land areas the soil covering, if any has
formed, is very shallow, supporting only a scant growth of grass and
in places small hardy shrubs which provide some pasture for livestock,
but aside from this the land has no agricultural value.

SOILS AND THEIR INTERPRETATION

The main body of the Fort Collins area is in the extreme western
part of the Great Plains region, a small part of it lying between chains
of foothills along the eastern slope of the Rocky Mountains. It is
situated between parallels of 40° and 41° north latitude. It has an
elevation above sea level of approximately 5,000 feet. The annual
precipitation is nearly 15 inches, 40 per cent of which occurs during
the spring months and more than 30 per cent during the summer.
A considerable part of the precipitation during winter and early
spring is in the form of snow, the average annual snowfall being 42.8
inches. The vegetation is an association of the short grasses (buffalo
and grama) which occupy the region to the east, and the bunch grass
which is dominant in the valleys to the west. Humidity is low, being
only 53 per cent saturation as compared with 69 per cent at Omaha
and 78 per cent at San Francisco. The average velocity of winds is
slightly lower than in the southeastern part of the State, being 7.4
miles an hour at Denver.

All of these conditions are factors which influence soil formation
and development. The result, as expressed in completely developed
soils, has been soils with the following characteristics: (1) A dark-
colored upper layer extending to a depth of about 12 inches; (2) a
lighter-colored slightly heavier layer containing white spots, largely
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of lime accumulation, which extends to a depth ranging from 30 to
36 inches below the surface; and (3) a layer much the same in color
as the layer above but slightly lighter in texture and nearly free of
lime spots.

The upper part of the first layeris a finely granular mulch from 1 to 2
inches deei) which is slightly crusted at the surface, being thicker and
more firmly crusted in the heavier soils than in the light-textured
soils. Below the mulch both the dark-colored upper layer and the
lighter-colored heavier layer show a fairly well-defined somewhat cubi-
cal structure on drying. The third layer has a poorly defined
columnar structure.

The transition between the first and second layers is abrupt and
shaliply marked, but that between the second and third layers is not
g0 clearly defined.

The second layer shows a slightly higher soluble salt content, as
indicated by the electrolytic bridge, than the layers either above or
below it. This, however, is much below the toxic limit for sodium
or magnesium sulphates, the predominating salts of this region.

In a number of places in the Fort Collins area completely developed
soils of this kind overlie other older soils. In these older soils the ulgfer
layer has lost its original color but the second layer shows a very high
concentration of lime, indicated by a thick white layer from 8 to 10
feet below the surface of the more recent soils. Buried soils of this
kind occur in the alluvial material of old high nearly level strcam
terraces, under the Fort Collins soils, and in the wind-blown or loessial
material, on more or less uneven uplands, under soils of the Weld series.

Differences between the soils of the Fort Collins series and those of
the Weld series are due to differences in the character of the parent
materialsand differencesinrelief. The Fort Collins soils are developed
from a mixture of soil materials eroded from igneous and metamorphic
rocks, red sandstones, and clay shales. The Weld soils are largely from
material blown from the clay shales, with some material from closely
related sandstones and from the river flood plains.

Variations within soils of the Fort Collins series are owing largely
to differences in materials carried by the streams which deposited
them, those deposited by Cache la Poudre River being largely from
igneous and metamorphic rocks and those deposited by the other
streams containing ar{)&rger proportion of material from red sand-
stones.

Soils of the Weld series vary slightly according to the kind of
parent material and its assortment by the wind and also according to
relief, being more uniformly developed on nearly level areas like those
east of Campion than on uneven areas like those northwest of
Plummer.

Soils of the Berthoud series, although developed on nearly level
areas, do not as a rule have very completely developed profiles, the
parent gravelly outwash material being reached in the deeper part of
the subsoil.

These soils have the dark surface layer with the thin-crusted mulch
and the lighter-colored heavier subsoil layer with accumulations of
lime, especially as a coating on the gravel, but the second layer grades
into apoorly defined third layer. Theline of demarcation between the
first and second layers is not sharp as in soils of the Fort Collins and
Weld series. The Larimer and Berthoud soils differ from each other



SOIL SURVEY OF THE FORT COLLINS AREA, COLORADO 29

in character of parent material, the Larimer soils being largely from
outwash material containing large amounts of intermountain material
and red sandstone material and the Berthoud soils largely from out-
wash from clay shales and soft shaly limestones. They also differ in
stage of development, the Larimer soils being much older and having
the three layers more completely developed.

Soils of the Terry, Neville, and Laporte series are all shallow incom-
pletely developed soils which have inherited their main characteristics
from the parent material. The Terry soils have an olive-brown or
olive-gray color characteristic of the clay shales and Hygiene sand-
stones of the Pierre formation from which they have developed. Par-
ent material is reached at a depth ranging from only a few inches to
more than 3 feet. Soils of the Neville series owe their red color and
sandy texture to the red sandstone and shales of the Fountain, Lyons,
and Lykins formations. Soils of the Laporte series have developed
from slight weathering of the light-gray shaly limestone of the Nio-
brara formations.

Soils of the Cass series consist of slightly weathered soil material
from widely varying sources. In the upper parts of the main stream
valleys the proportion of material carried from high areas in the
mountains is large. Farther downstream material from sandstones,
shale, and outwash material is added. Below the mouth of Boxelder
Creek considerable sharp and some waterworn gravel from the high
outwash plains is carried into the valley of Cache la Poudre River
and strongly modifies this soil. The red phases of the Cass soils owe
their color to material from the red sandstone, and the gray phase
to wash from gray shale and sandstone.

SUMMARY

The Fort Collins area covers 454 square miles at the western edge
of the Great Plains in northern Colorado. The land, which is fairly
smooth and eastward sloping, has been dissected by three small riv-
ers, each bordered by a wide flood plain and wider old flood plains
or terraces. Small valleys between chains of adjacent foothills have
been included.

The normal annual rainfall is slightly less than 15 inches, and the
length of the frost-free season is 142 days. The air is clear, cool, and
invigorating. Plants grow rapidly and mature quickly. Small grains
and sugar beets yield well. The area is well supplied with water for
irrigation. Markets and transportation facilities are good.

Considering the soils as a whole the Fort Collins series includes the
largest proportion of highly productive soils, the Weld series the next
largest, and the Cass series the third. Considerable areas of other
soils, however, are highly productive.

The important crops are sugar beets, alfalfa, and small grains; the
less important crops are corn, truck and garden products, small fruits,
and orchard products. Dairying and the raising and feeding of cattle
and sheep are important industries.
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[PusLic REsoLuTiON No. 9)

JOINT REBOLUTION Amending public resolution numbered eight, Fifty-sixth Congress, second ses-
sion, approved February twenty-third, nineteen hundred and one, ‘‘providing for the printfnz annually
of the report on field operations of the Division of Soils, Department of Agriculture”

Resolved by the Senate and House of Representatives of the United Stales of
America in Congress assembled, That public resolution numbered eight, Fifty-
sixth Congress, second session, approved February twenty-third, nineteen hun-
dred and one, be amended by striking out all after the resolving clause and
inserting in lieu thereof the following:

That there shall be printed ten thousand five hundred copies of the report on
field operations of the Division of Soils, Department of Agriculture, of which one
thousand five hundred copies shall be for the use of the Senate, three thousand
copies for the use of the House of Representatives, and six thousand copies for
the use of the Department of Agriculture: Provided, That in addition to the num-
ber of copies above provided for there shall be printed, as soon as the manuscript
can be prepared, with the necessary maps and illustrations toaccompany it.a report
on each area surveyed, in the form of advance sheets, bound in paper covers, of
which five hundred copies shall be for the use of each Senator from the State,
two thousand copies for the use of each Representative for the congressional
district or districts in which the survey is made, and one thousand copies for the
use of the Department of Agriculture.

Approved, March 14, 1904.

1On July 1, 1901, the Division of Soils was reorganized as the Bureau of 8oils, and on July 1, 1927, the
Bureau of Boils became a unit of the Bureau of Chemistry and Soils.]
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This document is not accessible by screen-reader software.
The U.S. Department of Agriculture is committed to making its
electronic and information technologies accessible to individuals
with disabilities by meeting or exceeding the requirements
of Section 508 of the Rehabilitation Act (29 U.S.C. 794d), as
amended in 1998. Section 508 is a federal law that requires
agencies to provide individuals with disabilities equal access to
electronic information and data comparable to those who do not
have disabilities, unless an undue burden would be imposed
on the agency. The Section 508 standards are the technical
requirements and criteria that are used to measure conformance
within this law. More information on Section 508 and the
technical standards can be found at www.section508.gov.

If you require assistance or wish to report an issue related
to the accessibility of any content on this website, please
email Section508@oc.usda.gov. If applicable, please include
the web address or URL and the specific problems you have
encountered. You may also contact a representative from the
USDA Section 508 Coordination Team.

Nondiscrimination Statement

In accordance with Federal civil rights law and U.S.
Department of Agriculture (USDA) civil rights regulations and
policies, the USDA, its Agencies, offices, and employees, and
institutions participating in or administering USDA programs
are prohibited from discriminating based on race, color,
national origin, religion, sex, gender identity (including gender
expression), sexual orientation, disability, age, marital status,
family/parental status, income derived from a public assistance
program, political beliefs, or reprisal or retaliation for prior civil
rights activity, in any program or activity conducted or funded
by USDA (not all bases apply to all programs). Remedies and
complaint filing deadlines vary by program or incident.

Persons with disabilities who require alternative means of
communication for program information (e.g., Braille, large
print, audiotape, American Sign Language, etc.) should contact
the responsible Agency or USDA's TARGET Center at (202)
720-2600 (voice and TTY) or contact USDA through the
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Federal Relay Service at (800) 877-8339. Additionally, program
information may be made available in languages other than
English.

To file a program discrimination complaint, complete the
USDA Program Discrimination Complaint Form, AD-3027, found
online at http://www.ascr.usda.gov/complaint_filing_cust.html
and at any USDA office or write a letter addressed to USDA and
provide in the letter all of the information requested in the form.
To request a copy of the complaint form, call (866) 632-9992.
Submit your completed form or letter to USDA by:

(1) mail: U.S. Department of Agriculture
Office of the Assistant Secretary for Civil Rights
1400 Independence Avenue, SW
Washington, D.C. 20250-9410;

(2) fax:  (202) 690-7442; or

(3) email: program.intake@usda.gov.

USDA is an equal opportunity provider, employer, and lender.
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